Metformin for Gestational Diabetes: Is it effective?
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Gestational Diabetes Mellitus is a pathology related
to increased insulin resistance and glucose
intolerance, with changes in blood glucose detected

for the first time during the gestational period.
Faced with these situations, several therapies are
considered, insulin being considered the gold
standard, but with recognition of new options
involving oral drugs, such as metformin. The
objective was to discuss the effectiveness of the use
of metformin against gestational diabetes. This is an
integrative literature review, through a search in the
MEDLINE, LILACS databases, via the VHL and
SciELO, using the Health Sciences Descriptors:
Pregnancy, Diabetes and Metformin, in association
with the Boolean operator “AND”. A total of 16
studies were reached to compose the review. The
use of metformin generated positive results, such as
lower total cholesterol, wuric acid and
microalbuminuria, lower risks of premature birth
and the development of congenital anomalies,
helped with postprandial blood glucose, lower
maternal weight gain and avoided maternal
hypoglycemia. and neonatal. The general
effectiveness is proven, however it is still a topic
that needs further studies, as it also presents
negative results and can lead to maternal and fetal
complications, since metformin is a medication that
crosses the placenta, which can lead to fetal harm.

Gestation, Diabetes, Metformin.

Pregnancy is a process that involves many adaptations and complexities that can generate the

triggering of diseases. One of the most commonly presented complexities among women is the

increase in blood glucose during the gestational period, which can generate the emergence of several

related pathologies, such as gestational diabetes (Leal, Silva & Oliveira, 2022).

Gestational Diabetes Mellitus (GDM) is a pathology related to increased insulin resistance and

a glucose intolerance, with changes in blood glucose first detected during the gestational period,

diagnostic through an initial screening, followed by confirmation with tests: fasting or postprandial

glucose, glycated hemoglobin and the oral test of tolerance to glucose, these tests should be redone

throughout pregnancy for diagnostic confirmation and/or follow-up of health status evolution (Silva et

al., 2021).
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This type of diabetes has an incidence of more than 7% in Brazil, being then considered as a
major problem for public health, mainly because it is a situation that classifies pregnancy as high risk,
a factor that requires greater care and complete monitoring (Junqueira et al., 2021).

This factor is considered problematic when understanding that GDM can cause several
maternal and fetal complications, such as arterial hypertension, urinary tract infections, preterm labor
and consequently prematurity, maternal and fetal hypoglycemia, fetal macrosomia or inadequate birth
weight, respiratory distress syndrome, congenital malformations, increased fetal bilirubin, risk of
premature rupture of the limbs, increase in the number of deliveries by cesarean section, in addition
to the risk of causing the death of the fetus, which configures GDM as a risk pregnancy (Junqueira et
al., 2021 & Laginestra et al., 2020).

Because of this, several approaches and therapies are prescribed to avoid such complications.
According to the guidelines of the Brazilian Society of Diabetes (2019), among the available
treatments, non-pharmacological treatments are mentioned, involving nutritional therapies and
appropriate changes in lifestyle; and pharmacological drugs, including insulin and oral medications. It
Is considered that the most used prescription is insulin therapy, being the first-line agent.

However, although insulin is extremely beneficial for pregnant women and is the gold standard
for treatment, it presents some negative factors during its use, such as a higher cost, difficulty in
accepting women, the need for a certain knowledge for application, greater pain and irritation, the
possibility of developing lipodystrophy and other complications (Fernandes & Bezerra, 2020).

The existence of these negative factors led to prescriptions of a second therapeutic option, the
oral drugs: Metformin and Glibenclamide. "Considering that the data regarding glibenclamide showed
a tendency to inferiority in efficacy and safety parameters when compared to those of insulin and
metformin” (Pan American Health Organization, 2019, p. 42), metformin began to gain prominence
as a treatment option for pregnant women (Caldas et al., 2021).

Metformin is a drug that seeks to control glucose levels in the bloodstream, preventing
hyperglycemia, by reducing insulin resistance. It has been gaining prominence as a prescription for
cases of GDM, however there are still many debates about its efficiency, when compared to insulin,
evidencing the need for the development of research that addresses the positive and negative points of
the use of metformin in situations of diabetes in pregnant women (Pan American Health Organization,
2019).

The present study aimed to discuss the efficacy of metformin use against gestational diabetes.

The present work is an integrative literature review. This type of methodology is applied
through the execution of steps, starting with the definition of the theme, guiding question and general
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objective, followed by the choice of criteria to be used at the time of the search and selection of the
published documents, in order to be able to perform the grouping of the documents and analysis of the
results, and then, the finalization of the review (Ercole, Melo & Alcoforado, 2014).

Considering the theme addressed, we arrived at the definition of the following guiding
question for follow-up of the review: "What is the efficacy of the use of metformin by women with
gestational diabetes? ". This research problem was defined through the PICo strategy, described by
Santos, Pimenta & Nobre (2007), it is understood that (P) population: women with gestational diabetes;
(I) intervention: evidence on the efficacy of metformin; (CO) context: refers to the scientific evidence
identified on the effectiveness of the use of metformin in gestational diabetes.

For the development of the work, the research was carried out in the databases Medical
Literature Analysis and Retrieval System Online (MEDLINE), Latin American and Caribbean
Literature in Health Sciences (LILACS), via the Virtual Health Library (VHL) and the Scientific
Electronic Library Online (SciELO). For the search in the referred databases, we used the Descriptors
in Health Sciences (DeCS): "Pregnancy", "Diabetes" and "Metformin"”, in association with the
Boolean operator "AND".

For the selection of studies, some inclusion criteria were established to be considered when
searching, reading and choosing the documents that would compose the results: research that was fully
available, published between the years 2017 to 2022, in Portuguese, English or Spanish and that
answered the guiding question.

Regarding the exclusion criteria, paid studies, simple or expanded abstracts published in annals
of events, incomplete or inconclusive works that were duplicated in different databases, other review

research and documents that did not address the central theme were excluded.

The initial search of the descriptors in the databases described, obtained the number of 545
documents. After applying the filters of year of publication and language, based on the previously
selected criteria, 253 documents were obtained.

From this, it occurred from the initial reading of the titles and abstracts, and when necessary,
the complete reading of the documents, excluding 3 for being repeated in more than one database, 132
documents for not answering the guiding question, 12 for being paid, 16 for being incomplete or being
inconclusive and 74 for being revisions, leaving 16 studies to compose the review.

This whole search process is exemplified through a flowchart (Figure 1), for better visualization
and understanding. This flowchart was based on the PRISMA protocol, which despite having been
developed for systematic reviews, it is also possible to adapt it for integrative reviews, with the aim

of describing the selection of studies that will compose the work (Galvao, Pansani + Harrad, 2015).
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Figure 1 — Flowchart of the search and selection process, 2022.

MEDLINE (n = 515);
LILACS (n = 26);
SGIELO (n = 04);

MEDLINE (n = 237);
LILACS (n = 13);
SGELO (n = 03);

After deleting duplicates (n=250)

Articles selected for reading and eligibility analysis (n=250)
Included in the review (n=16) —

Source: self-authored, 2022.

Excluded by exclusion criteria (n=234), of
which:
Off topic (n132)
Payments (n=12)
Incomplete or inconclusive (n=16)
Revisions (n=74)

These 16 studies were organized in a table (Chart 1), including number of the finding, author(s),

year of publication, language in which the study was published, objective and main results.

Table 1 — Selected studies, 2022.

No.

AUTHOR(S)
AND YEAR

TONGUE

GOAL

MAIN RESULTS

01

BRAND et al.,
2022.

English

To investigate whether
maternal exposure to
metformin in pregnancy is
associated with increased
risk of long- and short-term
adverse outcomes.

In women who were taking metformin, alone
or in combination with insulin, no events of
hypertension or polycystic ovary syndrome
were observed, but they were at increased risk
for babies small for gestational age.

02

CHAVES et al.,
2021.

English

To study whether
combination treatment was
associated with better
obstetric or neonatal
outcomes compared with
insulin alone.

Comparing the use of insulin vs insulin
associated with metformin, pregnant women
who used the association had more obstetric

complications and greater weight gain.

03

HERRERA et al.,
2021.

English

To estimate the failure rate
of metformin in women
with gestational diabetes.

Despite starting metformin early in pregnancy

in women with gestational diabetes, there was

still a 15% failure rate, resulting in average
glucose levels.

04

HUFNAGEL et
al., 2022.

English

To analyze the efficacy of
metformin as a glucose
reducer, considering its
effects on maternal and

Metformin has shown efficacy in improving
glucose tolerance, reducing weight and
restoring uterine artery function, however, its

use can bring complications to the fetus,

fetal health.

especially in growth.
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05 | HUHTALA et al., English To study the effects of Treatment with metformin led to an increase in
2021. metformin treatment triglyceride levels in pregnant women and an
compared with insulin or increase in serious umbilical cord alanine.
diet on serum umbilical Serum HDL cholesterol of the umbilical cord
cord metabolome. is related to the growth of the fetus.
06 | HUHTALA etal., English They studied whether long- When comparing the use and efficacy of
2022. term incidences of type 2 insulin and metformin, it was noticed that no
diabetes, prediabetes, and difference in results was perceived, the two
metabolic syndrome therapies have similar effects.
differed among women
who were treated with
metformin or insulin.
07 | JIAOetal., 2022. English To investigate the The inclusion of metformin in insulin
combined effects of treatments promotes a decrease in the levels of
metformin hydrochloride total cholesterol, uric acid and
and insulin during microalbuminuria, as well as a lower incidence
gestational diabetes of hypertension and premature birth, but a
mellitus. higher level of bilirubin.
08 | MAN etal., 2021. English Develop a risk prediction | When comparing metformin with a placebo, it
model specifically for has been shown to be more effective than no
women with previous treatment at all. Its use decreased from 37.4%
GDM. to 20% in the development of diabetes in
future pregnancies.
09 | MOLINA-VEGA English Elucidate the differences in | The use of metformin promoted an efficacy of
etal., 2022. the composition and lower postprandial glycemia and less increase
function of the gut in weight and BMI of pregnant women, but
microbiota in women with increased the number of proteobacteria and
GDM treated with enterobacteria, affecting the intestinal
metformin compared to microbiota.
those treated with insulin.
10 | PAZZAGLI et al., English To determine the The number of prescriptions for metformin
2020. association between increased from 2.5% in 2012 to 30% in 2016.
metformin and CS use and There was no evidence that metformin
delivery of a large baby for | increased the number of cesarean sections, but
gestational age (GIG) when combined with insulin, women were
compared to insulin use for more likely to have a cesarean section.
GDM.
11 | PICON-CESAR et English To test whether metformin The use of metformin showed better
al., 2021. could achieve the same effectiveness in: maternal hypoglycemia,
glycemic control as insulin | postprandial glycemia and weight gain when
and similar obstetric and compared to insulin. In addition to having a
perinatal outcomes, with a low failure rate.
good safety profile, in
women with gestational
diabetes.
12 | RAMALHO et al., English To evaluate the impact of Metformin and insulin alone were not

2022.

the increasing use of
metformin on cesarean and
large rates for gestational
age, when compared to
insulin.

associated with higher numbers of cesarean
sections, but these values increased when the
medications were used in combination.
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13 | SCHOONEJANS English To investigate the effect of | Metformin caused a decrease in the fat mass of
etal., 2021. maternal intervention with those who were obese. Obesity led to a
metformin during obese decrease in the size of the fetuses and this
pregnancy with glucose | reduction was not prevented by the medication.
intolerance on gonadal
white adipose tissue

(BAD).

14 | TEWetal., 2022. English To evaluate the impact of When comparing the use of metformin with
preemptive metformin on placebo, it was found that the medication did
the level of glycosylated not prevent the increase in glycosylated

hemoglobin at 36 weeks of | hemoglobin and still generated a lower birth
pregnancy in women with weight for the fetus.

gestational diabetes
mellitus controlled by diet

change.
15 | VENKATEASH et English Define prescribing Between 2015 and 2018, the use of metformin
al., 2022. standards and factors increased considerably in gestational diabetes,
associated with the choice being increasingly likely to be prescribed to
of pharmacotherapy for pregnant women, however its efficacy and
gestational diabetes safety remains relative, when compared to
mellitus (GDM), namely insulin.

metformin, glyburide and
insulin, during a period of
evolution of professional

guidelines.
16 YU etal., 2021. English To evaluate the The main results evidenced with the use of
comparative efficiency and metformin in gestational diabetes were:
safety of the use of reduction of postprandial glycemia, had better
glyburide, metformin and effects on neonatal hypoglycemia and
insulin in gestational preeclampsia, but worse on low birth weight
diabetes mellitus (GDM). and maternal weight gain.

Source: Self-authored, 2022.

When analyzing the results, it is evident that 100% of the studies were published in English,
this generates a certain limitation and presents an absence of documents in Portuguese, which may be
a result of the lack of stimuli or may mean that metformin is an option more commonly used outside
the country, which in Brazil is not yet seen as a 100% validated option. Of these, 100% were also
present in the same database, MEDLINE.

It also found that of the 16 documents, 8 (50%) were published in 2022, 7 (43.75%) in 2021
and 1 (6.25%) in 2020. These results may mean that the theme has become increasingly debated within
the scientific world.

Researching on the theme addressed, it was noticed that from the end of the year 2015 to the
year 2018, the prescription of metformin as a treatment of GDM increased considerably, becoming
increasingly considered by medical professionals, despite this, when comparing its efficacy and safety
with insulin therapy, which is the gold standard treatment, there are still many doubts (Venkatesh et
al., 2022). This increase in prescription, which in 2016 was greater than 27%, is related to the
restrictions that exist in the use of insulin, such as the high costs and difficulties presented at the time
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of application (Pazzagli et al., 2020).

"In summary, insulin therapy is effective in reducing macrosomia in some women; however, it
is currently unclear whether insulin reduces the risk of neonatal hypoglycemia”, generating the need
to seek, study, develop and include new treatments that complement or match the results of insulin,
without bringing risks to the woman or the fetus (Bastian et al., 2022, p. 454).

Even with the increase in prescription, there are controversies about its use, since itis atherapy
that is not recommended by Anvisa, and its package leaflet includes metformin in pregnancy receives
a categorization of B, meaning that there are no controlled studies in pregnant women, only that the
animals that participated in the research did not have any type of fetal risk or teratogenic effects. In
disagreement, the Brazilian Diabetes Society recognizes metformin as a therapy option in gestational
diabetes, however it may fail, requiring further studies to address its effectiveness (Moreira et al., 2020
& Zajdenverg et al., 2022).

When seeking such efficacy, Huhtala et al. (2022) stated that comparing the two therapies, there
were no different effects, in both there was improvement in anthropometric measurements and insulin
resistance.

It was identified that the inclusion of metformin in insulin treatments, making the association
or using metformin alone, generated positive results: lower level of total cholesterol, uric acid and
microalbuminuria, lower risks of premature birth and the development of congenital anomalies (Brand
et al., 2022; Jiao et al., 2022), aided in postprandial blood glucose, lower maternal weight gain, and
prevented maternal and neonatal hypoglycemia (MOLINA-VEJA et al., 2022; Picon-César et al., 2021
& Yuetal., 2021), so the association was considered as a combination with significant effect.

Based on Calixto (2017, p. 54):

Metformin is safe in pregnancy for the mother and has proven intrauterine safety for the fetus
and in the baby up to two years of life. There are no reports of changes in offspring after this
period of life. Metformin has been shown to be equally effective with insulin in glycemic
control during pregnancy. This oral hypoglycemic agent does not need to prove to be better
than insulin. By presenting greater safety and greater patient satisfaction in use, greater ease
of transportation and storage and being able to reduce costs with hospital admissions,
metformin gains strength as a choice to be strongly considered in the services of assistance to
diabetic pregnant women, including seeking the role as the first choice.

In contrast to these results, there are also negative points and harms of this association or its
isolated use: higher bilirubin levels (Jiao et al., 2022), maternal weight gain (Chaves et al., 2021 & Yu
et al., 2021), increased number of triglycerides, increased serum alanine (Huhtala et al., 2021) and
higher rates of cesarean delivery, considering that separately the medications were not associated with
the increase in the number of cesarean sections in women with GDM, but when associated, the
probability increased considerably (Pazzagli et al., 2020; Ramalho et al., 2022).

The study by Chaves et al. (2021, p. 618) reaffirms this information, describing that:
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"Metformin may be associated with better outcomes compared to other drugs, but when added to
insulin this effect seems to disappear.” This condition can be explained by exacerbated insulin
resistance , and only one type of treatment is not enough to correct blood glucose levels.

Already analyzing the comparison of the use of metformin and a placebo, Man et al. (2020)
states that in relation to placebo, metformin is more effective than not using any treatment. Further,
during this comparison with placebo, metformin did not prevent the increase in glycosylated
hemoglobin (Tew et al., 2022).

Seeking results from the isolated use of metformin, a lower incidence of Arterial Hypertension
in pregnancy or Polycystic Ovary Syndrome was observed (Brand et al., 2022 & Jiao et al., 2022),
decreased fat mass in obese women, improved glucose tolerance and assists in the restoration of uterine
artery function (Schoonejans et al., 2021).

In addition, the research developed by Man et al. (2020) argues that women who used
metformin, decreased by around 17% the possibility of developing diabetes again in future
pregnancies. That is, it is a therapeutic practice profitable for women's health, as it can extend and
benefit treatment for other pathologies.

Regarding the failure rate, even starting medication since the discovery of pregnancy and
previous diagnosis, the failure rate remains 15% (Herera et al., 2021), which can be considered as a
low overall failure rate of metformin (Picon-Ceésar et al., 2021).

Chaves et al. (2021) refer to data contrary to the previous authors, that the use of metformin in
pregnant women with high fasting glucose values, generated a higher risk of failure. Stating that almost
80% of the patients had to subsequently include insulin in the treatment to achieve satisfactory
glycemic results.

It is important to highlight the main problems when investigating its efficacy, mainly for the
reason that metformin is almost 5% more likely to generate obstetric complications when compared to
insulin (Chaves et al., 2021).

The first problem of its use relates to the adverse effects of the medication itself, since
metformin acts in the intestine, modifying the intestinal flora and may cause gastrointestinal effects in
pregnant women. Molina-Vega et al. (2022) confirms this information, by addressing in their study
that women who made use of the drug, showed an increase in the amount of proteobacteria and
enterobacteria, which are related to the intestinal microbiota.

Another element to be considered when deciding which would be the best prescription is the
fact that metformin crosses the placenta, which generates a greater possibility of triggering problems
for the fetus, especially when considering that serum HDL cholesterol of the umbilical cord is directly
related to fetal size and development, this means that metformin can cause complications in the baby's
growth (Huhtala et al., 2021).

Connecting Expertise Multidisciplinary Development for the Future
Metformin for Gestational Diabetes: Is it effective?



This same result was also evidenced in the studies of Ramalho et al. (2022), Brand et al. (2022),
Hufnagel et al. (2022), Tew et al. (2022) and Yu et al. (2021), that is, it was the most prevalent result
among the selected studies, being cited by 37.5% of the documents.

It was found that metformin has a good efficacy, with positive results in glycemic control in
cases of gestational diabetes mellitus, preventing complications that are linked to the pathology. It was
also observed that including the prescription of metformin in insulin therapy treatments generates
better efficiency in the control of diabetes, intensifying the therapy.

The general efficacy is proven, however it is still a topic that needs further studies, because it
also has negative results and can cause maternal and fetal complications, since metformin is a
medication that crosses the placenta, which can lead to damage to the fetus.

Among the complications related to metformin, fetuses with growth and development
problems, being small for gestational age, were more prevalent among the studies. All these factors
indicate that metformin is a viable therapeutic option that has been growing within prescriptions, but
that still requires more studies that address its quality and overall safety.

As recommendations for future studies, we cite the study of other medications in the face of
Gestational Diabetes, and later, comparative research between all other drug options available and
which among them, was considered the one with the greatest results and efficacy against Gestational

Diabetes.
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