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Gestational diabetes mellitus (GDM) is a serious and frequent pregnancy complication that can lead to short and long-term risks for
both mother and fetus. Different health organizations proposed different algorithms for the screening, diagnosis, and management of
GDM. Medical Nutrition Therapy (MNT), together with physical exercise and frequent self-monitoring, represents the milestone for
GDM treatment in order to reduce maternal and fetal complications. The pregnant woman should benefit from her family support
and make changes in their lifestyles, changes that, in the end, will be beneficial for the whole family. The aim of this manuscript is
to review the literature about the Medical Nutrition Therapy in GDM and its crucial role in GDM management.

1. Introduction

The American Diabetes Association (ADA) defines GDM as
previously unknown diabetes, diagnosed during the second
or third pregnancy trimester [1]. Although GDM is one of
the most frequent perinatal complications, its definition, diag-
nosis criteria, or screening methods did not benefit from a
uniform approach from different international organizations.
Thus, although the effects of perinatal hyperglycemia were
first described by Dr. J.P. Hoet in 1954 [2], the diagnosis cri-
teria and medical care standards for GDM were established
only in the last two decades. An important study regarding
this matter was HAPO (Hyperglycemia and Adverse Preg-
nancy Outcomes Study) [3], a study performed on 23 316
pregnant women, whose results led to the establishment of
the new criteria for diagnosis of GDM by IADPSG (Interna-

tional Association of Diabetes and Pregnancy Study Groups)
in 2010 (Table 1) [4]. Still, an international consensus in this
matter does not currently exist [5].

Regarding the screening for GDM, there is no doubt that
all pregnant women should be tested for GDM between the
24th and 28th pregnancy weeks, but there is controversy
regarding the testing in early pregnancy, during the first pre-
natal visit. ADA and NICE (National Institute for Health
and Care Excellence) recommend screening for early GDM
in women with risk factors during their first prenatal visit,
using the classical criteria for diagnosing diabetes mellitus
(DM) and thus identifying the pregnant women with early
GDM and overt diabetes [6]. Other associations, such as FIGO
(International Federation of Gynecology and Obstetrics), rec-
ommend universal screening for diabetes in early pregnancy,
regardless of the presence or absence of the risk factors [7].
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TaBLE 1: Criteria of diagnosis for GDM- (OGTT with 75 g glucose)—adapted after [4].
Fasting plasma glucose  1h plasma glucose 2h plasma glucose .
Gestational (FPG) (OGTT) (OGTT) Observations
diabetes >180 mg/dl >153 mg/dl A pathological value may support the
292 mg/dl (5.1 mmol/l) (10 mmol/I) (8.5 mmol/l) diagnosis for GDM

Between the 24th and 28™ pregnancy weeks, it is recom-
mended to test all pregnant women for GDM.

The main risk factors for GDM are as follows: age > 40
years old, obesity, personal history of GDM or delivery of
a macrosomic baby, 1* degree relatives with DM, personal
history of polycystic ovary syndrome, some medications
(corticosteroids, antipsychotic drugs), multiple births, and
race (Asian, Middle East, African-American, and Pacific
Islanders) [8].

The last data published by IDF (International Diabetes
Federation) in 2019 reported a number of 20 million women
(16% of the live births) who presented a form of glucose
intolerance during pregnancy, 84% of which being caused
by GDM (1 of 6 pregnancies being affected by GDM) [9].
Most cases of hyperglycemia during pregnancy were present
in women from low or average developed countries, where
the access to medical care is quite limited. These data, how-
ever, should be carefully observed, taking into consideration
the epidemics of type 2 DM in women of reproductive age
and the fact that there is a high number of women with
undiagnosed type 2 DM. Taking into consideration the mul-
tiple maternal and fetal complications of GDM (Table 2) [9],
an early diagnosis and a rapid implementation of medical
care standards are crucial. Lifestyle changes must be imple-
mented both during pregnancy and postpartum, through a
very close patient-diabetologist-obstetrician relationship.
Doctors should make all the efforts to prevent the onset of
GDM by controlling the changeable factors (for example
obesity), but also, after diagnosis, they should promptly
intervene in order to reduce the negative, sometimes cata-
strophic, effects that this disease may have on the mother
and on the offspring.

A special remark should be made on the high risk of preg-
nant women with GDM to develop type 2 DM in the future
[13]. This high risk imposes the indispensability of an appro-
priate and correct postpartum monitoring, as well as the
reduction of modifiable risk factors for an early detection
and treatment of possible changes in the glucose metabolism.

The actual pandemic context of SARS-CoV2 infection
imposed new guidelines regarding the screening and the
postpartum management of GDM. Canadian guidelines
proposed HbAlc > 5.7% (39 mmol/mol) or random plasma
glucose (RPG) >200mg/dl (11.1mmol/l) as diagnostic
criteria for GDM during the COVID-19 pandemic [14].
Australian guidelines diagnose GDM at a FPG > 92 mg/dl
(5.1 mmol/mol) and recommend OGTT for levels between
85 and 90mg/dl (4.7-5mmol/mol) [15]. In May 2020,
RCOG (Royal College of Obstetricians and Gynaecologists)
established that women considered being at high risk for
GDM should be tested at 28 weeks using HbAlc (GDM:
HbAlc>5.7%) or FPG (GDM: FPG > 95mg/dl) or RPG
(GDM: RPG>162mg/dl) [16]. All these measurements

reduced the risk of contamination in pregnant women but
also failed to detect 57% of cases [17].

Another downside to the pandemic is that pregnant
women experience a low well-being state, and this fact has
a negative impact on their physical and psychological health.
Also, during the COVID-19 outbreak, visits to obstetric tri-
age, gynecologic triage, and ultrasound units decreased by
36.4%, 34.7%, and 18.1%, respectively, according to a cross-
sectional study that compared changes in outpatient clinic
visits between March-April 2020 and March-April 2019 [18].

The postpartum screening of type 2 diabetes in women
with GDM was postponed to 3-6 months after delivery using
HbAlc (UK guidelines) [13] or 6-12 months using OGTT
(Australian guidelines) [16].

The aim of this paper is to review recent studies and
various methods of screening and management of GDM,
focusing on the current recommendations concerning the
Medical Nutrition Therapy.

2. Medical Nutrition Therapy in GDM

Medical Nutrition Therapy (MNT), together with physical
exercise and frequent self-monitoring, represents the
milestone for the GDM treatment in order to reduce the
maternal and fetal complications, on both short and long
times. All these interventions involve a strong collaboration
between the pregnant woman and the medical care team,
based on mutual trust and correct information; therefore, a
sustained psychosocial support represents an important part
of the therapy. It is a well-known fact that a good emotional
state increases the compliance of the pregnant woman to the
medical recommendations; stress, anxiety, depression, and
nutritional disorders represent some limits that are difficult
to overcome during an efficient therapy [19]. MNT,
although follows some clear, generally accepted directions,
needs to be individualized according to the cultural charac-
teristics, the learning and decisional capacity, and the famil-
ial support of every pregnant woman.

Physical activity represents a very important aid for the
MNT in GDM, both aerobic exercises (walking, swimming,
biking, and prenatal exercises) and mild or moderate resis-
tance exercises, both types being beneficial through increas-
ing the insulin sensitivity. A duration of 30 minutes of
physical activity/day is recommended [20]; this duration
can be fractioned in 10-minute rounds. Exercises involving
lying flat on the back, contact sports, tennis, horse riding,
and nautical skiing are not recommended due to the risk
of falling or injury. Also, the ones that involve intra-
abdominal pressure increase (jumping) are forbidden. In
addition, pregnant women should be advised to hydrate
accordingly during exercise and to avoid performing
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TaBLE 2: Effects of maternal hyperglycemia on the mother and offspring—adapted after [8].

(i) Preeclampsia
(ii) High blood pressure
(iii) Premature birth
(iv) Caesarean section
(v) Polyhydramnios
(vi) Postpartum bleeding
(vii) Infection

(i) GDM in the next pregnancies

(ii) Diabetes Mellitus (5-6.5%, 6 months after birth) [10]

(iii) Metabolic syndrome
(iv) Cardiovascular/renal disease

(i) Prematurity (especially in the case of important maternal hyperglycemia) [11]
(ii) Macrosomia (especially in the case of important maternal hyperglycemia) [12]

Short term
Maternal risks*
Long term
. Short term
Fetal/newborn baby risks
Long term

(iii) Fetal injury at birth
(iv) Hypoglycemia
(v) Polycythemia

(vi) Cardiac malformations (hypertrophic cardiopathy)

(vii) Stillbirth
High risk of DM, obesity/overweight

*There is a clear relation of causality between the levels of hyperglycemia and the complications occurring in the mother and the offspring.

physical effort under conditions of high temperature or
humidity, when they are hungry or do not feel well [21].

MNT, together with physical exercise, weight control, and
implementing a self-control strategy, should begin as soon as
possible after diagnosis, namely, in the first week. Pregnant
women should be taught to self-monitor fasting and post-
prandial glucose and to keep a diary where to note down
the values of self-measured blood glucose, data on the food,
and physical exercise, a diary that should be presented to
the medical team. They should also do it in order to identify
the individual variations of glycemic values and the factors
determining them, thus having the necessary data for taking
appropriate decisions regarding their lifestyle changes.

Self-monitoring of blood glucose (SMBG) is an impor-
tant part of standard diabetes care. Frequent SMBG helps
patients understand better the influence that food and exer-
cise have on their blood glucose values, thus increasing their
adherence to the treatment plan. SMBG should be
performed using capillary blood, and the number of tests
required to adequately monitor blood glucose levels depends
on several factors: diet, physical activity, type of treatment
(diet/insulin), and the risk of hypoglycemia [22].

The German Diabetes Association (DDG) recommends
SMBG 4 times/day (fasting, 1h and 2h postprandial) in
the first two weeks after the diagnosis. If over 50% of the
measurements are elevated during these two weeks, we
should consider insulin therapy, in which case the patient
will need at least 3 tests/day and nocturnal evaluations of
the glucose levels. If the patient does not need insulin ther-
apy, SMBG should be performed once/day on a rotation
schedule along with two 4-point profiles/week [23].

The glycemic targets recommended for pregnant women
with GDM are as follows: fasting plasma glucose < 95 mg/dl
(5.3mmol/l), 1-hour postprandial glucose < 140 mg/dl
(7.8 mmol/l), and 2-hour postprandial glucose < 120 mg/dl
(6.7 mmol/l). It was shown that reaching and maintaining

fasting glucose < 95mg/dl in the first 2 weeks from imple-
menting MNT are correlated with a reduced possibility of
introducing pharmacological treatment [24].

MNT in GDM has the following main objectives: provid-
ing the appropriate caloric intake for both mother and fetus,
avoiding ketosis, promoting optimal fetal growth, and avoid-
ing the mother’s excessive weight gain. The nutrition plan is
individualized, taking into consideration the mother’s
particularities (health state, weight, ethnic, cultural particu-
larities, compliance, etc.), the medical team being the one
informing the mother about the risks that this condition
may have upon her and the fetus, in order to obtain maxi-
mum compliance and adherence. Studies showed that 70-
85% of pregnant women diagnosed with GDM obtained
and maintained glycemic targets only with MNT [25], its
part being of utmost importance for the management of this
condition. Although unanimously recognized as the mile-
stone in the treatment of GDM, MNT remains a controver-
sial subject. Even from the first official admission of GDM,
various types of diets were proposed, starting from severe
restrictions of the carbohydrate intake to more loose diets
from this point of view. The data are limited, as the stud-
ies were not being conducted on a very large number of
women, most studies being also deficient from various
points of view (collecting and interpreting the results, data
on compliance, etc.).

2.1. Caloric Intake. There are limited data that clearly estab-
lish the necessary caloric intake and the optimal weight gain
in pregnant women with GDM. The Institute of Medicine
(IOM) does not recommend weight loss during pregnancy
[26], and if the caloric restriction is required, this should
be performed in a controlled manner, taking into consider-
ation the fact that severe food restriction may lead to a rapid
turn of the body into using fatty acids (FA) and glucose
saving [23]. Also, it is well known the negative effect of



maternal ketonemia, this being associated with neurological
disorders and future cognitive deficits in the baby [27].

Still, we should take into consideration the high percent-
age of overweight and obese women at their reproductive
age (25-40%) [28], most pregnant women with GDM being
in this category (40% prevalence of GDM in European obese
women) [29]. In this case, maternal hyperglycemia induces
an excess of nutrients in the fetal blood stream which leads,
through multiple mechanisms, to fetal macrosomia and its
multiple complications: mechanical complications during
delivery, obesity, and diabetes during the teenage period or
adulthood. The results of a recent follow-up study of a
cohort from the HAPO Study, performed 11 years after the
pregnancy complicated with GDM, identified a high inci-
dence of overweight/obesity in children correlated with the
mothers’ body mass index (BMI) before pregnancy [10].
Thus, it is very important to intervene on women’s lifestyle,
conducting information campaigns, and aggressively fight
obesity before conception, in order to provide a healthy start
in life for future generations.

Therefore, most international organizations (ADA,
AND (Academy of Nutrition and Dietetics), and CDA
(Canadian Diabetes Association)) recommend that normal
and overweight pregnant women should be encouraged in
having an adequate weight gain, according to the IOM
recommendations. Regarding overweight and obese women,
moderate caloric restriction is indicated (a reduction by
approx. 30% of the caloric intake prior to pregnancy, taking
into consideration that the diet should not have under
1600 kcal/day) (Table 3). No guide recommends weight loss
during pregnancy, only to slow down weight gain, thus
avoiding maternal ketosis and other side effects on the
mother and fetus [30].

2.2. Carbohydrate Intake. The idea of carbohydrate (CH)
dietary restriction in GDM has its origin even before the
insulin era, when it was noted that a severe restriction of
CH (8-10% of the total caloric intake) prolonged life in
women with type 1 diabetes and reduced the incidence of
fetal macrosomia and stillbirth. After the war, starting with
the official admission of GDM, this trend was preserved,
because of the evidence given by numerous studies that
correlated maternal hyperglycemia with fetal macrosomia.
In 1990, Jovanovic-Peterson and Peterson [31] proposed
that the CH restriction should be considered the first line
of treatment in GDM. In the following decades, there was
an emphasis on identifying the most appropriate type of
diet that provided optimal results, both for the mother
and for the fetus. In 2018, Yamamoto et al. [32] published
the results of a meta-analysis of 18 studies performed on a
total of 1151 women with GDM that showed that a nutri-
tional intervention (change in eating habits including, but
not limited to CH restriction) led to the decrease of fasting
glucose (by 4mg/dl), postprandial glucose (by 8mg/dl),
and birth weight (by 171g).

There are numerous controversies regarding the optimal
intake of CH, in terms of quantity and type of CH (Table 4).
It raises the question whether the best approach is repre-
sented by the CH restriction or by a more
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“liberal” diet. There are randomized controlled studies
[33] showing that a more “liberal” intake of complex CH
provided better control of maternal blood glucose in com-
parison to the more restrictive CH diets. Although there
are numerous studies that have tried to determine which is
the optimal quantity of CH that should be consumed by
the pregnant women with GDM, a consensus has not been
reached, so that, just like in the case of DM, a standard diet
cannot be imposed, due to the numerous individual particu-
larities (mother’s age, anthropometric parameters, compli-
ance, a correct report in the eating diary, and necessity for
insulin), which makes these studies heterogeneous.

At present, the ADA recommendations are that preg-
nant women with GDM should consume a minimum quan-
tity of 175 g CH/day, representing 35-50% of the total caloric
intake. Regarding the CH distribution per meals, there is no
evidence from studies highlighting a certain distribution that
can be correlated with better results in controlling maternal
blood glucose and the effects on the fetus, as well. The quan-
tity and distribution of CH should be made according to the
particularities of every pregnant woman: BMI, weight gain
during pregnancy, fasting and postprandial glucose values,
and presence or absence of ketonemia. Most guides recom-
mend the distribution of CH into 3 main meals (breakfast:
10-15%, lunch: 20-30%, and dinner: 30-40%) and 3 small
snacks (5-10% of the total CH intake). The CH intake
during breakfast should be reduced to 15-30g, taking into
consideration the morning peak of cortisol secretion, which
explains why most pregnant women with GDM present
high blood glucose values after breakfast. In the last
decades, the emphasis went more and more on the use of
low glycemic index (GI) CH. The glycemic index is a value
assigned to foods that defines their impact on postprandial
glucose values [34].

The consumption of low GI food is considered to be
associated with a lower risk of fetal macrosomia, due to
lower postprandial glycemic values. This hypothesis was also
the conclusion of a meta-analysis including 5 randomized
controlled studies on a total number of 302 pregnant women
[35]. Also, a study performed in China on 140 pregnant
women [36], which randomized the subjects into a group
that followed a diet based on low GI food and another group
that followed a diet based on high GI food, with an equal
intake of CH in the two groups, showed an extra reduction
of fasting glucose (-3.7% in the first group in comparison
to -1.2% in the second group) and of postprandial glucose
(-19-22% in the first group versus -7-12% in the second
group). All these data suggest that diets based on food with
a low GI improve the glycemic profile of mothers with
GDM and reduce the risk of fetal macrosomia. This aspect
could also be used in deciding a menu for breakfast, espe-
cially in women who have difficulties in controlling post-
prandial glucose during this time of the day.

Regarding the fiber intake, ADA recommends an intake
of 28 g/day, coming mainly from cereals, fruits, and vegeta-
bles, due to their well-known positive effect on the control
of postprandial glucose. Studies that investigated the effect
of high fiber intake diets (80 g/day) reported a low compli-
ance of pregnant women to this type of diet (40-60%), due
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TaBLE 3: The caloric intake of pregnant women with GDM according to DDG-DGGG (German Diabetes Association and German

Association for Gynaecology and Obstetrics) [23].

BMI prior to pregnancy (kg/m?)

Caloric intake (kcals/kg/day)

<18.5 (underweight)
18.5-24.9 (normal weight)
25-29.9 (overweight)

>30 (obesity)

35-40
30-34
25-29

Maximum 24 kcals/kg/day or a reduction of 30-33% of the prior caloric intake

TaBLE 4: Glycemic index of various foods—adapted after [10].

Low GI (<55)

Medium GI (55-69) High GI (70-100)

Cauliflower, leek, cabbage, beans, strawberries, peaches, apples,
plums, pineapple, milk, yogurt, rye bread, whole grain pasta

Bananas, jam, honey, couscous,
pizza, polenta, whole flour bread

Chocolate, donuts, potatoes,
white flour, corn flakes

to the gastrointestinal side effects [37]. Recently, a meta-
analysis highlighted that the risk for fetal macrosomia was
reduced in pregnant women with GDM who had a diet
based on low GI foods and high fiber intake, in comparison
to those having a diet with low GI foods and low fiber
intake [35].

2.3. Protein Intake. During pregnancy, an appropriate
protein intake is crucial in order to promote fetal growth
and development. There is no evidence from studies indicat-
ing a particularity of pregnant women with GDM, neither
regarding the protein quantity recommended during preg-
nancy nor their type. ADA recommends a protein intake
of a minimum 71 g/day in pregnant women with GDM for
all stages of pregnancy. Recently, a study that used the min-
imally invasive indicator amino acid oxidation method
established the protein requirements to increase from 1.2g/
kg/day at 16 weeks of pregnancy to 1.52 g/kg/day at 36 weeks
[38]. Thus, the recommendations regarding the protein and
amino acid intake should vary according to the gestational
age, in order to adequately fulfill the increasing needs of
the mother and the fetus.

The main protein sources are represented by low-fat
white and red meat, eggs, soya, nuts, and vegetables.
Animal products should be very well and healthy cooked.
A special remark should be made regarding the fish
consumption. Fish and seafood represent an extremely rich
source of proteins, iron, and omega-3, vital for the devel-
opment of the fetus brain. Nonetheless, these species com-
monly come from mercury-polluted water, this leading to
intoxications, with serious effects on the mother and fetus
(neurological damage, cognitive, attention, memory, and
language problems) [39, 40].

2.4. Lipid Intake. In GDM, the restriction of the CH intake
may lead to the tendency of pregnant women to consume
a higher quantity of lipids. This behaviour was shown in
numerous studies to have negative consequences for the
health of both mother and fetus. First of all, the high level
of free fatty acids (FFA) increases insulin resistance. More-
over, a high level of triglycerides (TG) and FFA in the mater-
nal serum was correlated with fetal macrosomia, due to TG

hydrolysis and the FFA transport through the placenta to
the fetus where it contributes to an excessive fetal growth.
A study [41] performed on 34 pregnant women following
the diet DASH (Dietary Approaches to Stop Hypertension)
(65% CH, 18% lipids) for 4 weeks highlighted the following
beneficial effects: decrease of glycated haemoglobin
(HbA1lc), of systolic blood pressure, of seric lipids, and of
oxidative stress and improvement of insulin resistance.

At present, the IOM recommendations indicate a lipid
intake of 20-35% of the total caloric intake. German guides
recommend that a percentage of 30-35% from the caloric
intake should be covered by lipids, specifying that obese
women should prefer low-fat food [21]. The saturated FA
and Trans FA should be reduced as much as possible, down
to 7% from the caloric intake. As such, pregnant women are
advised to choose meat with a fat content below 10%, as well
as low-fat dairy products. The remaining percentage is
divided between monounsaturated fatty acids (MUFA)
(olive oil, nuts, peanut, nuts, and avocado), polyunsaturated
fatty acids (PUFA), omega-3 (fish, fish oil, and flax oil), and
omega-6 (soya oil, sunflower, rape, and corn oil). The report
between these three types of FA is not clearly defined in
pregnant women with GDM. There were studies highlight-
ing the fact that supplementing the diet with PUFA n-3
reduced fetal macrosomia [42]; still, additional studies are
necessary to clearly establish the quantity in which these
FA should be found in the diet of pregnant women with
GDM (Table 5).

2.5. Vitamin and Mineral Intake. Pregnancy represents a
time when women need a high intake of vitamins and min-
erals, in order to ensure both their needs and the ones of
their babies. In a varied and correct diet, all their needs
should be covered. In practice, though, most of the time,
supplements of vitamins and minerals are used in order to
ensure the high necessary intake. Folic acid is essential for
the synthesis of nucleic acid, being vital for fetal growth.
Supplementing the diet with folic acid before conception
and during the first 12 weeks of pregnancy considerably
reduced the percentage of pregnancies with neuronal tube
defects in children. Supplements with folic acid are recom-
mended in a dose of 5mg/day, 3 months before conception,



TaBLE 5: Recommended carbohydrate, protein, and lipid intake in
GDM.

Macronutrients % caloric intake
Carbohydrates 35-50% (minimum 175 g/day) (ADA)
Proteins 71 g/day (ADA)

— (V)
Lipids 20-35% (IOM)

30-35% (DDG)

reducing the dose down to 0.4-1 mg/day starting from the
12" week of gestation [30].

Vitamins C and E are known as strong antioxidants
and are very important in the diet of all pregnant women,
being the well-known fetotoxic role of the oxidative stress.
Although there were theories according to which vitamin
C and E supplements could reduce preeclampsia incidence
(knowing the role that the oxidative stress plays in this
condition), these facts were not clearly defined by studies.
Recently, though, a meta-analysis that collected data from
the studies performed on a total of 249 975 pregnant
women showed a clear relation between the administration
of supplements with vitamin D and multivitamins and the
reduction of the risk for preeclampsia, a correlation that
was not observed in the case of administrating only
vitamins C and E [43].

2.6. 25-Hydroxyvitamin D. There are some studies that
establish a correlation between vitamin D deficit and the
onset of GDM, but none of them can find a clear causality
relation. In a randomized study conducted by Asemi et al.
[44], 54 pregnant women with GDM received either placebo
or 2 doses of 50 000 UI vitamin D for a period of 6 weeks.
Pregnant women who received the supplements of vitamin
D presented a statistically significant decrease of fasting glu-
cose and insulin resistance assessed through the HOMA IR
index. A recent meta-analysis [45] that included 6 random-
ized studies concluded that the administration of vitamin D
supplements led to the improvement of insulin sensitivity,
still not to the reduction of fasting glucose or HbAlc. Addi-
tional studies are required to clearly establish the connection
between vitamin D supplements and the prevention or treat-
ment of GDM. At present, IOM recommends a dose of 5 ug/
day while in the North European countries, where the seric
concentrations of 25(OH)D are low during winter; 10 ug/
day is recommended [46].

During pregnancy, supplements with vitamin A are
contraindicated.

The calcium necessary is high during pregnancy. At
present, an intake of 900-1000mg calcium/day is recom-
mended [30].

According to CDC (Centers for Disease Control and
Prevention), the iron necessary during pregnancy is of
27 mg/day. This may be ensured through a correct diet, iron
supplements being required only in the case of an iron-
deficiency anemia. The subject of iron supplementing or of
an excess iron intake is a controversial one in GDM. The
results of a prospective study performed on 3 158 pregnant
women identified a 50% higher risk for GDM in pregnant
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women who had an excess of heme iron (mainly found in
chicken meat and red meat) [47].

2.7. Sugar Substitutes. The intake of sugar substitutes by
pregnant women with GDM is allowed, within the limits
set by the FDA (Food and Drug Administration) [48], the
key word in their case being moderation. Safe sugar substi-
tutes are the following ones: aspartame (except for women
with phenylketonuria), sucralose, neotame, advantame,
xylitol, sorbitol (may have gastrointestinal side effects), and
stevia. Regarding saccharine, although the FDA considers it
safe for consumption in the general population, there are
countries where it was prohibited as it may cross the
placenta and stay for a long time in the fetus tissues, the side
effects on the latter one being unknown (Table 6).

Regarding the intake of coffee, alcohol, and smoking,
pregnant women with GDM are to follow the general
recommendations during pregnancy: alcohol is strictly
prohibited (risk for fetal alcoholic syndrome), caffeine intake
should be reduced to a maximum of 200mg/day, and
smoking should be discouraged (Table 7).

3. New Research Directions for DM Prevention

3.1. Plant-Based Diets. Scientific evidence suggests that
plant-based diets can prevent type 2 diabetes by decreasing
gastric emptying, improving insulin sensitivity, and increas-
ing insulin secretion [50]. Lately, there are new evidences
that suggest that a diet based on plant-derived food may
have a positive impact on GDM also by enhancing antioxi-
dant compounds [51]. Women with GDM have increased
levels of oxidative stress and inflammatory markers (tumor
necrosis factor alpha (TNF-«), interleukin 6 (IL-6), and C-
reactive protein (CRP)) that could be modulated by diets
based on plant-derived food such as the Mediterranean Diet.
This diet is based on: vegetables, fruits, nuts, seeds, oils,
beans, and whole grains.

Taking into consideration the role that some cytokines,
especially IL-6, play in the respiratory syndrome of
COVID-19 and the fact that the Mediterranean Diet can
modulate TNF-a, IL6, and CRP, there are reasons to believe
that this diet can reduce the risk of GDM and improve the
immune response in COVID-19 pneumonia [52]. This topic
is of particular interest for the researchers, but further
studies are required.

3.2. Myo-Inositol. Myo-inositol and D-chiro-inositol are the
most studied representatives of the inositol family, molecules
with an important role played in obtaining and maintaining
a healthy pregnancy. These are involved in the cellular ener-
getic metabolism, follicular maturation, and cellular motility.
In the last years, myo-inositol was studied in relation to the
favorable impact on fertility, as well as for the prevention of
certain complications during pregnancy, such as fetal neural
tube birth defects or maternal GDM [53]. The role played by
the two inositols in the intracellular transmission of the
insulin signal was identified for the first time by Larner
et al. [54]. Ever since, more and more researchers have been
investigating the favorable effects of myo-inositol
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TABLE 6: Sugar substitutes, acceptable daily intake: adapted after [48].

Examples of brand names Acceptable daily intake (mg/kg

Sweetener containing sweetener body weight/day)
. SweetOne®
Acesulfame potassium (Ace-K) Sunett® 15
Advantame 32.8
Nutrasweet®
Aspartame Equal® 50
Sugar Twin®
Neotame Newtame® 0.3
Sweet and Low®
. Sweet Twin®
Saccharin Sweet'N Low® 15
Necta Sweet®
Sucralose Splenda® 5
s . . . . Truvia®
Certain high-purity steviol glycosides purified from the leaves of .
. . . PureVia® 4
Stevia rebaudiana (Bertoni) Berton Enliten®

TasLE 7: Caffeine content of different beverages: adapted after [49].

Drink Average amount of caffeine (mg)
Brewed coffee 220 ml 135 (80-200)

Instant coffee 220 ml 75

Instant tea 220 ml 26-36

Soft drinks (Cola) 330 ml 35

administration in patients with DM and insulin-resistance,
with favorable obtained results. Regarding the positive
effects of the administration of myo-inositol supplements
for GDM prevention, there are already a series of studies
including pregnant women or women during their fertile
age, special results being obtained both in women with glu-
cidic metabolism disorders and in those with normal glucose
tolerance still with risk factors. In 2012, D’Anna et al. [55]
published the results of a study performed on 98 women
diagnosed with polycystic ovaries, to whom either 4000 mg
myo-inositol/day or 1500 mg metformin/day was adminis-
tered until the pregnancy onset. The GDM incidence in the
group of women treated with myo-inositol was 17.4%, com-
pared to 54% in the group treated with metformin. In 2013,
Matarrelli et al. [56] published the results of a study on 73
pregnant women or those who wanted to conceive, with
FBG values between 92mg/dl and 126 mg/dl. The results
were overwhelming: the GDM incidence was 6% in the group
treated with 4000 mg myo-inositol/day, in comparison to 71%
in the control group, the necessity of introducing insulin
therapy being 3% in the group treated with myo-inositol com-
pared to 21% in the control group, while neonatal hypoglyce-
mia was 0% in the group treated with myo-inositol, compared
to 26% in the control group. The reduction of GDM incidence
was also quoted by numerous other studies performed on
pregnant women with obesity/overweight/family history of
DM or glucidic metabolism change, all these results being in

favor for the administration of myo-inositol supplements in
women at risk, in order to prevent GDM [57-60].

Pregnancy represents a special time in the life of every
family, and it should be seen as an opportunity to implement
a healthy lifestyle and to break the vicious circle of unhealthy
choices and obesity and metabolic syndrome transmitted
from one generation to another. In this period of time, fam-
ilies are more motivated and committed to changes and
healthy choices. This is the right moment when the medical
team may implement efficient prevention strategies for fight-
ing against the epidemics of obesity and DM.

4. Conclusions

GDM is the most common medical complication of preg-
nancy. Reaching an international consensus regarding the
screening, management, and follow-up for women with
GDM is of extreme importance in order to prevent the short
and long-time complications.

Women with GDM should receive MNT as soon as
possible after the diagnosis, but prevention is of utmost
importance among pregnant women and women that are
trying to conceive.

In this new COVID Era, anxiety and fear of contamina-
tion, as well as the limited access to maternal care, led to
many cases of undiagnosed GDM, with significant implica-
tions for the future.

Further studies are needed in order to evaluate the
benefits of different types of diets for women with GDM.
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