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Abstract

Background: GD is a condition in which a woman develops glucose intolerance at any time during pregnancy and may or may
not resolve at the end of pregnancy. Metformin, from the group of biguanides, is considered an alternative management of
gestational diabetes, included in the list of essential medicines by the OMS.

Methodology: A narrative review was carried out through various databases from March 2018 to September 2021; the search
and selection of articles was carried out in journals indexed in English and Spanish. The following keywords were used:

metformin, macrosomia, gestational diabetes.

Results: The present review offers pathophysiological measures, complications, pharmacological therapy, for a better approach

in perinatals in patients with gestational diabetes.

Conclusion: With the results observed, it should be noted that metformin is viable for the management of patients with

gestational diabetes.
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Introduction:

Gestational diabetes is a decrease in tolerance to carbohydrates that occurs
during pregnancy, is associated with adverse results for both the mother
and the fetus if it is not controlled, it usually occurs in the second trimester
of pregnancy, Since in this they develop an increase in peripheral
resistance to insulin at the post-receptor level mediated by high plasma
levels of diabetogenic hormones, however, it reaches its peak at week 32,
this would have risky maternal-fetal consequences. (1)

When normal glucose figures are not obtained with treatment based on
diet and exercise, it is necessary to implement pharmacological treatment,
with oral hypoglycemic agents, taking into account that metabolic control
is essential to avoid perinatal complications for the mother, such as
hypertension gestational disease, pre-eclampsia, development of
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postpartum type Il DM, polyhydramnios and premature delivery, among
others. In the case of the fetus, complications such as macrosomia,
hypoglycemia, hyperbilirubinemia, hypocalcemia, among other
complications, can be generated. It should be noted that several studies
affirm that the use of metformin for glycemic control is safe and effective,
especially for lower strata, since thanks to its low commercial cost it is
accessible and there is better adherence to its route of administration,
although its Long-term effects. [1,2]

Treatment methods may vary depending on the characteristics of each
patient, including insulin and metformin being the most favorable options
for the treatment of gestational diabetes.

The objective of this article is to identify the possible perinatal effects that
may occur due to the consumption of metformin in gestational diabetes.
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Materials and Methods

A narrative review was carried out, in which the databases of the Journal
of Medical-Surgical Specialties, Elsevier, and ScienceDirect, among
others, were searched. The collection and selection of articles was carried
out in journals indexed in English from the years 2018 to 2021. As
keywords, the terms were used in the databases according to the DeCS
and MeSH methodology; metformin, macrosomia, diabetes. In this
review, 716 original and review publications related to the subject studied
were identified, of which 15 articles met the specified inclusion
requirements, such as articles that were in a range not less than the year
2018, which were articles of full text and to report on the perinatal effects
of the use of metformin in gestational diabetes. As exclusion criteria, it
was taken into account that the articles did not have sufficient information
and that they did not present the full text at the time of their review.

Discussion and Results
Pathophysiology of gestational diabetes

It should be noted that for the approach to this pathology it is important
to remember that during the first 6 of normal pregnancy, estrogens and
progesterone stimulate hyperplasia of the B cells of the pancreas in
addition to generating increases in insulin secretion in order to increase
the glycogen stores for subsequent fetal growth. During this stage, insulin
resistance remains stable; As gestation progresses, insulin sensitivity
decreases to 50% in the third trimester. During this process, the
production of placental lactogen and growth hormones participates,
releasing cytokines by adipocytes, which increases the concentration of
free acids, in addition to a decrease in the plasma concentration of
adiponectin, All of the above results in a peripheral decrease in glucose
between 40 and 60%. [2]

Because glucose is transported to the fetus by means of facilitated
diffusion, physiological insulin resistance favors the uptake of fetal
glucose in such a way that in a normal pregnancy, glycemia remains
within normal ranges by an increase between 200-250% insulin. [2.1]
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Following the topic, the regulation of fetal glucose metabolism requires
that the maternal glucose concentration, the placental transfer of glucose
and the adequate production of fetal insulin be established to be stable, in
addition to its entry into peripheral fetal tissues. [2.2]

Women diagnosed with gestational diabetes show an increase in fasting
and postprandial glucose, which generates greater fetal glucose transfer
and stimulates fetal insulin secretion, during the state of fetal
hyperinsulinemia promotes anabolism which causes large fetuses for
gestational age and increased risk of organic damage. [23]

Complications of gestational diabetes.

As we well know, gestational diabetes does not present symptoms, for this
reason it is important to carry out an early diagnosis in a timely manner,
since if it is not treated in time, it presents maternal-fetal complications.

(3]

Among the maternal risks that have been documented are; increased risk
of hypertensive diseases which is related to fluctuations in glucose levels
since these have a greater impact on the endothelial function of sustained
hyperglycemia, in these patients there is a greater need for induction of
labor and cesarean section In addition to the fact that there is a greater risk
of uterine rupture, shoulder dystocia, and perinatal relationships due to
the presence of large-for-gestational age neonates, it has also been
documented that there is a greater risk of preterm delivery and the
presence of metabolic dysfunction with a cumulative incidence of DM2
that it ranges from 10 to 20% within the next 10 years. [3.1]

Now, speaking of the children of mothers with gestational diabetes,
adverse neonatal complications include growth disorders (macrosomia),
neonatal hypoglycemia, respiratory distress syndrome, perinatal
asphyxia, fractures, brachial plexus palsy, neonatal hyperbilirubinemia,
hypertrophic heart  disease, polycythemia, hypocalcemia,
hypomagnesemia, and higher rate of admission to the neonatal intensive
care unit (NICU), there is evidence that fetal hyperinsulinemia produces
hypokalemia, which can cause fetal arrhythmias and ultimately death
(Figure 1). [4]
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Figure 1: Fetal complications of gestational diabetes

Auctores Publishing LLC — Volume 4(7)-094 www.auctoresonline.org
ISSN: 2642-9756

Page 2 of 5



J. Women Health Care and Issues

Taken from Cozma MA, Gdman MA, Dobrica EC, Boroghina SC, Iancu
MA, Cretoiu SM, Simionescu AA. A look at the size of the fetal liver: is
it related to the course of gestational diabetes? International Journal of
Molecular Sciences. 2021; 22 (15): 7866.
https://doi.org/10.3390/ijms22157866

Preterm birth is the leading cause of neonatal death in pregnant diabetics.
Fetal hyperglycemia and hyperinsulinemia interfere with surfactant
synthesis by type 2 pneumocytes and lung maturation, conferring an
increased risk of respiratory distress and neonatal death. [5]

It is important to highlight that intrauterine conditions in which tissues
and organs develop have greater adiposity, fatty tissue and more skin
folds, in addition to the increased risk of presenting long-term metabolic
complications such as being overweight among others. [6]

Metformin

Metformin, belonging to the group of biguanides, is the first choice in
patients with diabetes, with preserved renal function after recommending
initiating a change in lifestyle at the time of GD diagnosis, as agreed by
the European Association for the Study of Diabetes (EASD), the
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American Diabetes Association (ADA) and the main clinical practice
guidelines. Even when these patients initiate insulinization, metformin
treatment should continue.

Pharmacological treatment is favored by its low cost, easy administration,
and acceptability among patients, making it an acceptable alternative.
Highlighting that, being a hypoglycemic agent, metformin is considered
a potential substitute for insulin in the management of gestational
diabetes. In controlled studies involving women with GD, the use of
metformin, either in conjunction with insulin or alone, was not associated
with an increase in perinatal complications compared to insulin alone.
Metformin began to be used to treat diabetes in humans in 1995, which
was approved for use in the United States, while its first report in pregnant
women was registered in 1970. [7]

Among the effects of metformin is the suppression of hepatic
gluconeogenesis, which could be beneficial for the preservation of the
function of pancreatic B cells, which increases the suppression of insulin,
stimulates the uptake of glucose in peripheral tissue and reduction of
glucose absorption in the gastrointestinal tract, thus increasing insulin
sensitivity without stimulating its release in such a way that it does not
generate hypoglycemia (Figure 2). [8]

Complex 1 of ETC l
tADP : ATP
—’ PAMP : ATP PKA
Mitochondrla l \? l
FBPase
Decreased ROS TAMPK Activation |
production >ILAMPK/ tival ]\‘ i
Decreased endothelial Q Decreased
dysfunction gluconeogenesis
© Acetyl Coa
mTOR Carboxylase '
Signalling lmpanreq
glycolysis
Decreased Increased fatty
Protein synthesis acid oxidation
Decreased
lipogenesis

Figure 2. Mechanism of action of metformin

Taken from Priya, G., & Kalra, S. (2018). Metformin in the management of diabetes during pregnancy and lactation. Drugs in context, 7, 212523.
https://doi.org/10.7573/dic.212523
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Metformin is incompletely absorbed in the intestinal mucosa, it shows
stable concentrations in plasta within the first 24 and 48 hours after its
ingestion, its use is contraindicated in patients with renal failure. [9]

Perinatal effects of metformin

Metformin is well tolerated in most patients, although it does cause
gastrointestinal adverse effects such as abdominal discomfort, loose
stools, and diarrhea. In general, these side effects appear shortly after the
start of metformin treatment and disappear quickly after stopping it.
Metformin is not associated with hypoglycemia or weight gain and
reduces the risk of complications and mortality

As far as we are concerned, the use of metformin in patients with the
diagnosis of GD is considered a safe management since no serious
complications have been reported with its use, neither maternal, nor fetal,
nor newborn, with a rate high efficiency of 53.7% when it was used as the
only drug. The amount of insulin required for metabolic control (in
patients where it was required) is less than when using insulin alone, and
the mother is less likely to suffer from hypoglycemia. Maternal weight
gain is lower with the use of metformin compared to those using insulin
alone or glyburide for the management of gestational diabetes. [10]

No studies were found where differences will be observed between
patients and their children when they used metformin. Long-term follow-
up of newborns is important to assess in the future to verify that
everything is going well in the motor and social development of the
children. [11]

Published studies on the perinatal effects of metformin in women with
gestational diabetes show that metformin improves glucose tolerance and
reduces the accumulation of body weight and fat mass in the offspring in
adulthood. A comparative study (metformin vs placebo) (n = 849 patients)
reported that obstetrically metformin was associated with a lower
maternal weight gain (p 0.0002), the literature refers unsatisfactory results
in the investigation of lifestyle changes and diet to reduce the weight gain
in pregnant women with obesity, however in this study, the change in
lifestyle and adherence to pharmacological treatment was positively
evidenced by the weight gain found in the women included in this study
and it is reported at an estimated 7.9 kg during gestation. [12]

The data collected during their research in the study carried out by DR
Alvaro Joffre luna et al, demonstrate that pharmacological management
with metformin and the advantage of lower weight gain during pregnancy
shows a lower incidence of low weight for age In addition to exposing the
advantages of the consumption of this drug with respect to the increase in
maternal weight and the weight of the newborn, as we well know the risk
of suffering from hypertensive diseases during pregnancy due to
gestational diabetes is due to fluctuations in the levels of glucose, which
generates a greater part in endothelial function, compared to sustained
hyperglycemia, for which comparative analyzes have been carried out in
which a slight increase in the incidence of hypertensive diseases of
pregnancy was reported in the group that were managed with metformin
compared to other drugs such as insulin without statistically significant
differences. [13]

It should be noted that there is evidence showing that metformin reduces
the risk of hypertensive diseases of pregnancy and is associated with a
lower percentage of pre-eclampsia. [13.1]

Different studies have shown that the majority (93.8%) of pregnant
women achieve glycemic control using metformin therapy, with a low
rate of failures and side effects (4.6%) [13,2]

The MIGTOFU, whose objective the study gestational diabetes treated
with insulin vs metformin, demonstrated lower rates of severe
hypoglycemia (3.3% vs 8.1, p = 0.008) in those treated with metformin
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and maternal glycemia during pregnancy was similar in the two
subgroups. [14]

Thanks to all the research found, it can be concluded that there is a good
relationship between the use of metformin and obstetric and perinatal
findings in high-risk pregnant patients with gestational diabetes, because
it is low-cost and is available to all in any stratum and that the route of
administration contributes to adherence to treatment by patients. (fifteen)

A strength of the current study is the methodology implemented, with
respect to the literature search, and steps in the selection of relevant
articles, quality assessment and data extraction. However, this study has
several limitations, which should be taken into account before reaching a
conclusion, within these are the little evidence from clinical studies that
show that metformin generates any adverse effect on pregnancy or the
fetus.

Conclusion

It can be emphasized that during the research carried out it was concluded
taking into account the collection of data from various sources, where it
has been shown that the use of metformin in pregnant women diagnosed
with gestational diabetes, treated with this drug, does not exist to date or
The causes and / or adverse effects that complicate or endanger both the
fetus and the mother are unknown, as well as complications during the
gestation period, since according to the results obtained in the research, a
high percentage was found, around a 70%, where the patients report
efficacy of the drug and a small percentage of side effects, the fetuses
were also followed during the gestation period, they did not present any
anatomical or cognitive abnormality after delivery, but it is suggested to
follow up to babies exposed to metformin later on.
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