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INTRODUCTION
Diabetes mellitus can be dened as a group of metabolic
disorders characterized by high blood glucose concentrations
(1) . In general, type I diabetes is frequently associated with a
deciency secondary to the destruction of insulin-producing β
cells (2) . Meanwhile, type II diabetes is the result of a
progressive increase in insulin resistance with a relative
decit of it (3) . On the other hand, gestational diabetes is
dened by The American Diabetes Association (ADA) as one
that is diagnosed in the second or third trimester that is not
clearly type 1 or type 2 diabetes (4) .
The frequency of presentation of gestational diabetes differs
around the world. It is estimated that the highest prevalence of
this disease is found in the Middle East and North Africa
reaching 12.9%, followed by Southeast Asia and the Western
Pacic with 11.7%, South and Central America with 11, 2%
and North America with 8.9%, with the European continent
standing out as the lowest with 5.8% (5) . Given the frequency
of this pathology, numerous studies have been carried out on it
and the evidence in various publications showing a direct
relationship between gestational diabetes and adverse
maternal-fetal outcomes has been clear. The Hyperglycaemia
and Adverse Pregnancy Outcome Study (HAPO), conducted in
23,316 women, found that blood glucose values with a
standard deviation above the normal range are signicantly
associated with birth weight above the 90th percentile,
neonatal hypoglycemia, hyperbilirubinemia , dystocia of
shoulders, premature delivery, pre-eclampsia and need for
cesarean section (6) . Additionally, fetal malformations,
polyhydramnios , prolonged gestations, instrumented
delivery, heart disease, respiratory distress, fetal and
maternal trauma have been described (7) .
Insulin has traditionally been considered the treatment of
choice for the management of gestational diabetes when
metabolic control cannot be achieved with diet and exercise
(8). Insulin is known for its great ability to lower serum glucose
values in the short, medium and long term; which implies a
great impact on the control of diabetes mellitus (8). However,
insulin has two characteristics that hinder its pharmacological
adherence in a large volume of patients. In the rst instance, its
route of administration is subcutaneous, which generates fear
and anxiety in patients (9) . Additionally, the mode of
employment and general care measures require adequate
training, which in our environment is not always possible. (10).

Some oral drugs such as Metformin and Glyburide have been
proposed in the management of the disease. Different studies
show a similar efcacy prole of these with respect to insulin in
the control of glycemic values (11) , they are easily accepted by
patients, their dosage is simpler and they may have a lower
cost (6) . However, adverse neonatal effects have been
demonstrated including macrosomia , neonatal hypoglycemia,
and congenital malformations (12) (13) (14) . For this reason, the
Food and Drug Administration (FDA) has not endorsed the
administration in pregnant women due to the lack of
knowledge abouttheir safety prole, given the divergence in
the results of the available studies, the small number of
publications in this regard. , insufcient population size and
methodological errors.
Taking into account the prevalence of the disease, the efcacy
of the treatment and the greater adherence to oral treatment;
It is essential to clarify the potential risk that the prenatal
administration of these oral hypoglycemic agents may pose to
fetal health. Additionally, distinguishing the safety prole
between Metformin and Glyburide allows differentiating its
usefulness in pregnant women and thus determining the best
therapeutic option for this particular population. Therefore,
this systematic review aims to describe and compare neonatal
complications in mothers who received Metformin versus
treatment with Glyburide .
MATERIALS AND METHODS
Search Strategy
To identify the studies included in this review, a systematic
literature search was carried out, using the approach
recommended by PRISMA ( Preferred Reporting Items for
Systematic Reviews and Meta- Analyzes ) (15) in the MEDLINE
database (16) .
The articles included do not have an established time
universe, with language limitation to articles in Spanish,
English, Portuguese and French. The search was carried out
during the month of November of the year 2016, with the last
consultation carried out on November 30 of the same year.
The search algorithm combined 7 MeSH terms that fully
represented the population of interest and the problem posed:
1. Gestational Diabetes, 2. Glyburide, 3. Glybenclamide , 4.
Metformin, 5. Pregnancy Complications, 6. Perinatal Death, 7
Congenital Abnormalities.
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Selection Of Studies
The data were extracted independently by a pair of team
members, rstly by title - the two reviewers selected articles
based on the title from the database according to their criteria
and in a second step another pair of reviewers analyzed that
inclusion [2] evaluating this selection again - and later by
abstract through the same system. In case of disagreement,
the judgment was made through open discussion.
Subsequently, the full text of the articles obtained by these
lters was read, choosing those that met a series of inclusion
criteria such as: randomized clinical trial (RCT) type studies,
meta-analysis, systematic reviews, studies of cases and
controls, related to neonatal complications of children of
mothers with gestational diabetes treated with Metformin or
Glyburide , as well as those studies that have the association
measures (relative risk, Odds ratio) and their condence
intervals or with the necessary data for calculating them, such
as the number of exposed and unexposed population. As
exclusion criteria studies where thedrugs of interest are
compared with other pharmacological interventions and not
with each other, those systematic reviews that evaluated
studies already included in the search, studies where the
sample presents other comorbidities (hypertensive disorders
associated with pregnancy, liver disorders, maternal and
perinatal infection) and population with multiple pregnancy.
Finally, for the evaluation of the selected articles, individual
qualitative assessment scales were used (STROBE (17) for
case-control studies, CONSORT (18) for ECAC and PRISMA
(15) for meta-analysis). For the synthesis and analysis of the
results, the pooled Odds Ratios (OR) with 95% condence
intervals (CI) were taken into account , as well as the Relative
Risk (RR) of the included studies. For those studies that did not
have the association measures evaluated, the MEDCALC
application (virtual version) was used to calculate the ORs
and RRs based on their exposed and unexposed populations.
The identication, manipulation and control of bibliographic
references and les was carried out with the Mendeley
program (version 1.10.1).

articles, a third selection was carried out by the complete
reading of the articles, excluding 9 articles because they did
not have association measures or the necessary data to
calculate them, 6 articles because they did not study neonatal
complications, 4 systematic reviews because they only
evaluated articles already included in the study, 2 articles
because they evaluated associations with other drugs and 1
because it was another type of study. A total of 8 articles were
selected for the systematic review, of which 6 were classied
as high quality, 1 as moderate quality and 1 as low quality. The
detailed results of the quality evaluation of the 8 articles are
presented in the gure 1.

Figure 1. Flow diagram.

A total of 39,190 women with gestational diabetes were
RESULTS
studied in the included articles, of which 3 are systematic
The search in the database using the algorithm found a total
reviews with meta-analysis, 3 randomized controlled clinical
of 67 articles as shown in the ow diagram in Figure 1. At rst,
trials, 1 meta-analysis, and 1 case-control study. The
a paired selection was made by titles, where 42 articles were
characteristics of the included studies are described in Table 1.
selected, a second lter by reading the abstract eliminating 12
Table 1. Characteristics of the 8 articles included in the systematic review.
AUTHOR COUNTR STUDY
INTERVEN DOSE
POBLACI Measure of Association (95% CI)
- YEAR
Y
TYPE
TION
ÓN
EVALUAD
A
MACROSOM HYPOGLYC SMALL
CESÁREA
Y
EMIA
GESTATIONA N
L AGE
Metformina
vs
Gliburida
Balsells, et Barcelon Systematic Gliburida -(2015)
a
review and vs Insulina
(19)
metaanalysis

Metformin RR 0.33
a vs
(0.13-0.81)
Gliburida:
349

RR 0.86
(0.42-1.77)

RR 1.23
(0.28- 5.36)

RR 1.99
(0.32-12.4)

--

RR 0,44

--

Metformina
vs Insulina
Estados Systematic
Carroll, et Unidos review and Metformina
vs
al.(2015)
metaGliburida -(20)
analysis
Gliburida
vs
Metformina

Total: 2509
RR 0,33
(0,13- 0,81)
Total: 2800
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Jiang et
al.(2015)
(21)

China

Metaanalysis

Metformina -vs Insulina

Gliburida OR 3,17
vs
(0,84-12,00)
Metformin
a: 334

OR 1,09
(0,56-2,15)

--

OR 0,72
(0,28-1,90)

RR 20.7
(1.20 a
348.03)

--

--

OR 1,53
(1,38-1,691)

--

--

--

RR 1,94
(1,03-3,66)

RR 1,92
-(0,31-12,02)

RR 0,86
(0,55-1,34)

RR 0.33
-(0.01 - 8.16)

--

RR 0.93
-(0.35 - 2.50)

RR 1.02
(0.75-1.39)

Gliburida
vs Insulina

George et India
al. (2015)
(22)

Michael H. EEUU
Shannon
(2016)
(23)

Muhamma Tailandi
d Amin
a
(2015)
(24)
Moore et
al. (2010)
(25)

G: 2,5 mg,
máx 15 mg.
Controlled Gliburida M: 500 mg, Total: 159 RR 0.74
clinical
vs
máx 2500
(0.17-3.2)
M: 79
trial
Metformina mg.
G: 80
Retrospecti
ve
obser
Gliburida -vational
vs
caseMetformina
control
study

Total:
32.635
M: 2591
G: 4992
Total 508

Systematic Gliburida -review and vs
metaMetformina
analysis

Estados Controlled Gliburida G: 2,5 mg
Total: 149 RR 4.0
Unidos clinical
Vs
dos veces al
(0.464-35.42)
trial
Metformina día, máx 20 M: 75
G: 74
mg/día.
M: 500
mg/días,
máx 2
g/día..

Silva J et
al. (2010)
(26)

Brasil

Controlled Gliburida G: 2,5 mg, Total: 81
clinical
vs
máx 20 mg.
trial
Metformina
M 32
M: 500 mg, G 40
máx 2500
mg.

Author

Year Type of
study
Patterso 2015 Systematic
n, et
review and
metaanalysis

Scale

Hit Items / Quality
Total Items
PRISMA 21/27
High

Carroll, 2015 Systematic
et al.
review and
metaanalysis

PRISMA 11/27

Low

Jiang et 2015 MetaPRISMA 24/27
al.
anayisis
George 2015 Controlled Consort 35/37
et al.
clinical trial

High

Michael 2015 Retrospe
Strobe
H.
ctive
Shannon
observationa
l casecontrol study

23/28

High

PRISMA 25/27

High

Moore et 2010 Controlled Consort 20/25
al.
clinical trial
Silva J et 2010 Controlled Consort 19/25
al.
clinical trial

High

Muham 2015 Systematic
mad
review and
Amin
metaanalysis

High

Moderat
e

RR 2.40
(0.52-11.09)

Complications Related To Fetal Weight
The relative risk of presenting macrosomia when comparing
glyburide versus metformin was evaluated in 4 of the 8
articles, of which 2 found an increased risk in patients who
took glyburide compared to those who took metformin , this
risk ranged between 2.40- 4.05 , but in none was it statistically
signicant. However, in the article by Muhammad Amin et al
they found signicantly statistical values (RR 1.94; 95% CI:
1.03-3.66), however it isnecessary to take into account that this
outcome combined large newborns for gestational age and
macrosomia in a single outcome. In the article by George et al,
the use of glyburide was a protective factor to present
macrosomia compared to metformin RR 0.74, however it was
not statistically signicant (95% CI 0.1713 to 3.2030).
The odds ratio for presenting macrosomia when comparing
glyburide versus metformin was evaluated in 2 of the 8
articles, in the one by Jiang et al it showed an increase in the
possibility of presenting macrosomia in the group that took
glyburide compared to metformin with OR 3.17 However, it
was not statistically signicant (95% CI 0.84-12.00). The
Michael H. Shannon study showed an increase in the
possibility of presenting macrosomia in the group that used
glyburide compared to metformin with OR 1.15 and it was not
statistically signicant either (95% CI 0.98-1.346)
The relative risk of presenting macrosomia when comparing
metformin versus glyburide was evaluated in 2 of the 8
articles, these were that of Balcells et al, and that of Carroll et
al, who evaluated the same clinical trials in their metaanalyzes for this outcome. that the RR measurement coincided
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being 0.33 with a 95% CI of (0.13 to 0.81), according to this, the
use of metformin is a protective factor for macrosomia
compared to glyburide, being statistically signicant.
Regarding infants small for gestational age, they were
evaluated in 2 articles, Balcells et al. with a RR of 1.23, 95% CI
(0.28- 5.36) and Carroll, et al. with a RR of 0.44, 95% CI (0.210.92), the latter being the only one with a statistically
signicant result, which indicates that Metformin would be a
protective factor for small for gestational age compared to the
Gliburida .
The study by Moore et al. was the only one who evaluated the
association of shoulder dystocia. The glyburide was a risk
factor for shoulder dystocia 3.04, with no signicant statistical
value (95% CI 0.12 - 73.44).
Complications Of Neonatal Adaptation
The relative risk of presenting Apgar <7 at the rst minute of
life in neonates, whose mothers were treated with Glyburide
compared to Metformin according to the Silva et al study, was
a risk factor of 1.60; however, they did not nd statistically
signicant values (95% CI 0.15-16.86). On the other hand, the
systematic review and meta-analysis by Balcells et al, found
that the relative risk of Apgar <7 at the rst minute of life in
neonates whose mothers were treated with metformin was
0.46 compared to glyburide, but it was not signicant either
(95 % IC 0.04-5.0). The study by Moore et al. evaluated the
incidence of Apgar <7 at the rst minute of life, but there were
no cases in both groups. Additionally, two studies evaluated
Apgar at ve minutes, Silva et al found that newborns of
mothers with gestational diabetes who were treated with
glyburide had a relative risk of 0.27 compared to those who
were treated with Metformin and Patterson et al, found that
indiabetic mothers managed with metformin it was 2.77,
without being statistically signicant in either of the two
studies.
A recent randomized controlled clinical trial (George et al)
also found that neonates born to mothers with gestational
diabetes who were managed with glyburide compared to
Metformin had respiratory distress syndrome (RDS) as a
complication , with glyburide being a risk factor of 1.97 ,
however without signicant statistical value (95% CI 0.37 10.47).
Metabolic Complications
The results in 7 of the 8 articles show treatment with Glyburide
versus Metformin as a risk factor for hypoglycemia with RR
values ranging between 1.09 -20.7, this is opposite to the result
presented by Moore et al and Silva et al, where the glyburide a
protective factor RR of 0.33 (95% CI 0.014) and 0.93 (95% CI
0.35 to 2.5) respectively. However, none of the above presents
values with statistical signicance.
On the other hand, Balcells et al found that the use of
Metformin is a protective factor for the same result with a RR
0.86, despite this it does not constitute a statistically
signicant nding (95% CI 0.42-1.77). Regarding
hyperbilirubinemia, George et al, found that newborns whose
mother received glyburide treatment present a risk factor for
the need for phototherapy but without statistical signicance ,
RR 1.96 (95% CI 0.6-2.37).
Other Neonatal Complications
Prematurity as a complication was evaluated in 4 of the
included articles, in which the relative risk in the children of
pregnant women treated with Glyburide compared to
Metformin varied between 0.65 - 1.15, these values being
statistically non-signicant. On the other hand Silva et al, and
Muhammad Amin et al, found Glyburide management as a
protective factor (0.80 95% CI : 0.24-1.779) and (0.80 95% CI;

0.05-12.29) respectively, but without being statistically
signicant. The meta-analysis carried out by Jiang et al, also
found Glyburide as a protective factor to present prematurity
compared to Metformin with an OR of 8.56 95% CI (0.43169.70) but like the other studies these values are not
statistically signicant.
Balcells et al, was the only article included that evaluated
perinatal death and stillbirth, where the exposure group was
the patients treated with Metformin compared with Glyburide,
nding that they are protective factors with a RR of 0.92, 95%
CI (0.06 -11.6) and 0.92, 95% CI (0.06-14.6) respectively,
however these results are not considered statistically
signicant.
Newborns treated with Glyburide compared to Metformin who
required admission to the neonatal intensive care unit were
evaluated in 4 articles with statistically non-signicant results
with a RR between 0.25 - 1.52.The association of caesarean
section with the use of oral hypoglycemic agents ( Metformin
or Glyburide ) during pregnancy was evaluated in 4 of the 8
studies. Three studies coincide in the use of Metformin during
pregnancy as a risk factor for requiring high- ow delivery,
while the study by Silva et al found that the use of Gl iburide is
a risk factor of 1.02 (95% CI 0.75- 1.39) compared to the use of
metformin during pregnancy. None of the studies were
statistically signicant.
DISCUSSION
The results found in this study remain controversial regarding
the management of patients with gestational diabetes. In the
literature, only one article found a statistically signicant
association in relation to neonates weighing more than 4000
grams, with glyburide being a risk factor when jointly
evaluating macrosomic and large-for-gestational age
neonates , when compared with Metformin (21) ; a nding that
was not evidenced by taking macrosomia as an outcome in
isolation.The other statistically signicant nding was in
relation to neonates small for gestational age, where it was
found that Metformin would be a protective factor to present
this complication compared to Glyburide (20).
In total, 13 neonatal complications were evaluated, including
changes in neonatal weight, difculty in adaptation,
metabolic disorders, among others. However, 11 were not
statistically signicant. This is probably due to the fact that the
population volumes were not representative especially in the
randomized clinical trials. Taking into account that the object
of study was pregnant women, it is possible to infer that the
main limitation in obtaining a number of individuals to study
is the ethical implication of the maternal-fetal binomial (27)
(28) . Similarly, it is considered necessary to recognize that
despite not being statistically signicant for the
aforementioned, Glyburide compared to Metformin was a risk
factor for presenting adverse events in neonates in most
studies.
It remains to be analyzed whether the macrosomia evaluated
as an isolated variable is a statistically signicant
complication, or if this association is given by the evaluation in
conjunction with the large variable for gestational age.
Given the divergent ndings regarding adverse neonatal
outcomes, it is not possible to recommend a specic oral
hypoglycemic agent for treatment in women diagnosed with
gestational diabetes until new evidence is available to
conrm or rule out the ndings presented here.
Strengths And Limitations
The development of the study had some limitations due to the
lack of experience on the part of the work group, which
delayed the synthesis of the results, however, as a strength of
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the study, it is important to highlight that the searches carried
out were effective since they included all of the articles that
evaluate the variables of interest carried out in thispopulation
because the same articles found in this search were included
in all the studies reviewed, likewise, the articles included have
a satisfactory checklist that guarantees their high quality, so
our study condenses the most up-to-date evidence about
neonatal complications in children of pregnant women
treated with Metformin or Glyburide .
CONCLUSION
In this systematic review, it was identied that there is a
deciency in the number of clinical trials that compare
Glyburide versus Metformin to assess adverse neonatal
outcomes, which could be validated because when analyzing
the different meta-analyzes they always used the same
clinical trials, in addition to such trials the population was
small; Therefore, it is necessary to carry out clinical trials that
include a larger population, in order to dene whether the oral
hypoglycemic agents used in pregnancy ( Metformin or
Glyburide ) have sufcient safety for the health of the neonate
and thus be able to use them as alternative treatment. in
gestational diabetes because it is already known that the
efcacy of these drugs is similar to insulin, which is the ideal
drug approved for use in gestational diabetes when metabolic
control does not work (8) (29).
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