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ABSTRACT
Objective: The prevalence of diabetes mellitus (DM) in pregnancy is increasing which may be due to gestational diabetes 

(diagnosed in second or third trimester) or pre-existing DM like type2. The aim of this systematic review was to discuss the safe-
ty and efficacy of the oral anti-diabetic medications in pregnant women. 

Materials and Methods: Primary and secondary search strategies were used. PubMed, Cochrane and Scopus, EMBASE were 
used. The search was made using medical subject headings (MeSH) "Diabetes and/or Pregnancy", "Treatment with/and 
Metformin", "Glyburide and Effectiveness", "Safety and/or Malformations", "Diabetes and/or Teratogenicity". 

Results: Metformine comparing to the other drugs from the different OAD was the safest drug as it has the less neonatal 
hypoglycemia affect, lowest risk to develop neonatal malformation, lower rate of gestational hypertension and lower postprandi-
al blood glucose. Also metformine does not cause any alteration in embryonic, no major malformations and no teratoginic effect. 
Moreover patients on glyburide had significantly higher weight gain compared to patients on metformin. 

Conclusion: Metformin was found to be effective and the safest option among others with weight benefits for obese and non-
obese patients. Also, combining glyburide with metformin can give better glycemic control and better efficacy rate. 
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INTRODUCTION 

The prevalence of type 2 diabetes mellitus (T2DM) among the 
women of childbearing age has been globally increased1) as almost 90% 
of the pregnancies with gestational diabetes mellitus (GDM) and 
approximately 6-7% of are complicated by DM2). Moreover, in another 
study, up to 2-10 % of pregnant women can acquire GDM3). Type 2 dia-
betes mellitus in pregnancy includes; women with pre-existing T2DM 
and women diagnosed in the second or third trimester with GDM which 
mainly resolves after birth4). Once a woman develops GDM, she 
remains at risk of recurrence in future pregnancies, also, later in life, she 
has a 7-fold risk of developing type 2 diabetes mellitus (T2DM)1,4). One 
in six births is affected by GDM, according to the International Diabetes 
Federation (IDF)5). On the other hand, studies showed that one in three 
women will develop GDM in the UAE2,3,5-7).

The use of oral anti-diabetic (OAD) agents appears to be tempting 
in T2DM and GDM, if diet control and exercise have not been effectiv7).
There are eight pharmacologic subclasses of oral anti-diabeticagents: 
Sulfonylureas, Meglitinides, Biguanides, Thiazolidinediones, α-Glucosi-
dase inhibitors, Dipeptidyl peptidase-4 inhibitors, SGLT2 inhibitors and 
Cycloset (Bromocriptine)4,7,8). All these agents are indicated as adjunct to 
diet and exercise for T2DM, but they also can be used for gestational 
diabetes9). 

The treatment of diabetes in pregnancy has potentially far-reaching 
benefits for both the mothers and their children; as it may provide a 
cost-effective approach to the prevention of obesity, T2DM, and meta-
bolic syndrome thereafte4,9). Early and accurate diagnosis of diabetes in 

pregnancy is necessary for optimizing maternal and fetal outcomes; the 
risks of untreated diabetes are often greater than the risks of drug treat-
ment to the fetus and the mother2,7). This is true for T2DM, in which 
uncontrolled hyperglycemia in pregnancy increases the rates of miscar-
riage, birth defects, and complications such as; macrosomia10).

Unfortunately, the use of OAD agents in pregnancy in not exten-
sively studied due to ethical issues11). It is important to mention that the 
use of oral anti-diabetic drugs in pregnancies is still not recommended 
by the American Dental Association (ADA)4,8), whereas Metformin and 
glyburide are considered safe in pregnancy and lactation according to 
UK National Institute for Health and Care Excellence (NICE)6,8). On the 
other hand, there is no OAD agent approved by the US Food and Drug 
administration (FDA) for treatment of diabetes in pregnancy11). Despite 
that the results of randomized controlled trials (RCTs) comparing OAD 
agents (metformin and glyburide) use with insulin in women with GDM 
after first trimester, have shown no significant differences in maternal 
and fetal health outcomes during pregnancy3).

In-depth biopsychosocial assessment of the patient should be done 
when prescribing any of OAD agents in pregnancy9,11,12) Also, explana-
tion and discussion of potential limitations and side effects, and docu-
mentation of the reason why OAD agents are needed. The rationale 
behind this review is to further evaluate the safety among all the differ-
ent classes of oral anti-diabetic medications in pregnant women with 
either gestational diabetes or pre-existing type 2 diabetes, and their 
effectiveness.
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METHODOLOGY

Search subjects
This systematic review was conducted at 2019 in Gulf medical 

University / Ajman along four months staring from September until 
December. The paper targeted the pregnant women who were diagnosed 
with pre-existing T2DM or GDM and the safety profile of the oral anti-
diabetic medications with respect to the efficacy.

Search strategy 
Prisma guidelines were used to assist the quality of data collection 

used in this paper with 4 independent investigators who reviewed the 
trails for eligibility and extracted relevant information as this helps to 
reduce the risk of bias.

Prisma guidelines were used to review different methodological 
studies for quality and usefulness in decision making. The appraisal 
items are categorized into two groups; the data & recording of the mea-
surements, and the design, that was concerned in the study population 
and comparison between the groups.

Keywords: 
pregnancy, malformations, teratogenicity, and weight gain.

Inclusion criteria
All the articles that have been used in this paper were fulfilled the 

eligibility criteria; published in between 2014-2019, full text article, 
written in English language, type 2 DM, prospective, cohort, longitudi-
nal and controlled trials. 

Exclusion criteria 
Meta-analysis and systematic review studies, case studies, retro-

spective studies, animal studies, type 1 DM, foreign languages, abstract 
only, studies before 2014.

Primary search
Different databases and diabetes/endocrine subject clinical journals. 

Databases used to search the literature were; PubMed/Medline, Scopus, 
Cochrane, Clinical trial registry, NIH and TRIP were used as a primary 
search.

Secondary search 
Secondary search was focused mainly on reference articles, titles 

and abstracts. Articles that passed through primary screening were criti-
cally appraised for inclusion in the study analysis.

RESULTS  AND  DISCUSSION 

General Data
This systematic review evaluated 17 articles that were taken from 

the year 2014-2019. The quality was assessed using Prisma guidelines 
(Figure 1. PRISMA diagram).

Clinical themes:
In this systematic review, some of the things discussed are the dis-

crepancy b/w calculated pregnancy and oral diabetic medication, how 
pregnant women with diabetes can also benefit from oral diabetic medi-
cations.

The impact of the oral antidiabetics in neonatal hypoglycemia
Since GDM and type 2 diabetes are characterized by insulin resis-

tance and relatively decreased insulin secretion, treatment with oral 
anti-hyperglycemic agents that target these defects is of potential inter-
est1). However, because of concerns regarding trans-placental passage 
and, therefore, the possibility of fetal teratogenesis and prolonged neo-
natal hypoglycemia, these agents are not currently recommended in 
pregnancy (Table 1)1,4). Based on the currently available data there is not 
enough information regarding this, and more research is needed.

Oralantidiabetic drugs influence on the congenital malfor-
mations

The congenital malformations are single or multiple defects of the 
morphogenesis of organs or body districts identifiable at birth or during 
the intrauterine life. Poorly controlled diabetes in a pregnant woman 
with type 1 or type 2 diabetes increases her risk of miscarrying, having 
a baby born with a malformation and having a stillborn4,7,9). In general, 
all women with all types of diabetes (pre-existing T2DM and GDM 
which mainly resolves after birth) at risk of developing pregnancy relat-
ed complications, however by following a strict metabolic control and 
managing the diabetes during pregnancy, the risk of developing malfor-
mations may be reduced or prevented12,14).

Biguanides and sulfonylureas (SUs) both could be used to treat the 
GDM7,11). Metformin which is biguanides is safer than (SUs), however, it 
may induce some adverse effects like delay in neural tube closure11,12). 
While phenformin, which is biguanides also, is not safe, and it may 
induce major malformations like neural tube defect and craniofacial 
hypoplasia15-17). On the other hand, glyburide which is (SUs) has high 
risk to develop malformation comparing with metformin and insulin 
(which is the gold standard to treat diabetes,non-oral)1,6,10).

Based on the currently available data, it appears that glyburide 
could be safely and effectively utilized in the management of GDM4,8). 
However, as safety issues have been raised on the use of glyburide 
during pregnancy, it must be used only when benefits outweigh possible 
risks. In addition to that,more studies are needed to investigate the long-
term effects on offspring2,9). On the other hand, most retrospective stud-
ies and the published clinical experience have not demonstrated an 
increased risk of malformed infants among women treated with oral 
antihyperglycemic agents, these fields need more studies and more 
research to be done3,12).

The impact of oral antidiabetics on neonatal teratogenicity
Neonatal teratogenicity is an abnormality in physiological develop-

ment of the neonate. For the pregnant women, untreated diabetes leads 
to increased maternal, perinatal morbidity and neonatal teratogenicity. 
Therefore, treatment helps in reducing these adverse pregnancy out-
comes. Generally, it is difficult to distinguish between the possible tera-
togenic effects of poor maternal metabolic control and the fetal expo-
sure to oral antihyperglycemic agents during early pregnancy (Table 2).

It is found that metformin is the lowest and safest drug that may not 

Figure 1: PRISMA diagram of the literature search.
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induce a neonatal teratogenicity, so it is considered as non-teratogenic 
agent. In addition to that, there is no fetal hypoglycemia or major mal-
formations occurred in the women receiving metformin. On the other 
side, more intensive investigation regarding the safety and feasibility of 
biguanides in pregnancies complicated by type 2 diabetes and GMD is 
needed16,17).

Impact of oral antidiabetics on weight during pregnancy
Patients weight and OADs effect on weight should be considered 

while choosing antidiabetic treatment in pregnancy; as it may have an 
impact on patients' adherence1). 

Generally, Biguanide (Metformin) is effective in obese and non-
obese patients, with weight stabilization or reduction is often observed 
in obese patients. Whereas; Sulfonylureas are most effective in patients 
with normal or slightly increased weight1-3,13). 

In meta-analysis, it is was found that average weight gain was sig-
nificantly lower in women receiving Metformin comparing to women 
on insulin, fetal birth weight was slightly lower in the Metformin group, 
as well. However, it was observed that patients on Glyburide had sig-
nificantly higher weight gain compared to patients on metformin. While 
acarbose effect on weight was noticed to be neutral17). 

Efficacy of OAHA e.g. improving the ovulation, pregnancy 
and birth rate 

Patients with polycystic ovarian syndrome may suffer from infertili-
ty and if pregnancy happens the risk of miscarriage in first trimester is 
high, therefore, metformin use in these women throughout their preg-
nancies help in reducing rate of spontaneous abortion. In addition, met-

formin use was associated with lower rate of gestational hypertension 
and lower postprandial blood glucose, compared to insulin8). 

Glyburide use was associated with lower fasting blood glucose level 
compared to metformin, yet its use is limited due to neonatal hypoglyce-
mia, higher maternal weight, and birth weight. Combining glyburide 
with metformin gave better glycemic control and efficacy rate was high-
er resulting in reducing the need for insulin7,10,11).

A study done describing the use of acarbose in pregnancy, 3 out of 5 
women in the study who received acarbose, delivered healthy newborn. 
However, due to the lack of studies on the risk associated with acarbose 
use, it is not recommended yet9).

CONCLUSION

This systematic review suggested that the use of oral antidiabetic 
drugs should be based on its safety profile, efficacy and patients’ prefer-
ence. Therefore, several studies are required to be done to ensure effec-
tiveness and safety of OAD agents in pregnancy. Available literature 
suggested; metformin is the safest, non-teratogenic, and preferred by 
patients (not associated with weight gain). However, the prescribing 
decision on OADs should be based only on benefits outweighs the risks.

LIMITATION  AND  RECOMMANDATIONS

None of the data collected was gotten from UAE because of the 
lack of clinical trial in this area. A few articles used were not recent in 

Table 1: Drug category and safety evaluation
Oral antidiabetics drugs  Safety during pregnancy (in both pre- Pregnancy Category 
according to safety and  existing and GDM)
effectiveness.  

1. Metformin -Safe, Less neonatal hypoglycemia [4]. B
 -Preterm: some studies found a significant increase while others did not [11]. 

2. Alfa Safe, mothers may have intestinal discomfort[13] B
-glucosides inhibitors 

3. New agents:  The use in human pregnancy has not been tested but the majority of rats and  -Thiazolidinediones: C
thiazolidinediones and non- rabbitsshowed no adverse effects.[14-15] -Non-sulfonylurea secretagogues: B. 
sulfonylurea secretagogues

4. Sulfonylureas (first  Not safe, increase the risk of neonatal hypoglycemia [1]. C
generation)

5. Sulfonylureas (second  -No risk of neonatal hypoglycemia or other morbidities[16]. 
generation): Glyburide  -Glyburide is a clinically effectiveness alternative to insulin in management of  

C
 

 women with GDM
 -According to some study it is third line therapy after insulin and metformin [16-17].  

B = No evidence of risk in humans. Adequate, well controlled studies in pregnant women have not shown an increased risk of fetal abnormalities despite adverse findings in animals or, in the 

absence of adequate human studies, animal studies show no fetal risk. The chance of fetal harm is remote but remains a possibility; C = risk cannot be ruled out. Adequate, well controlled 

human studies are lacking, and animal studies have shown a risk to the fetus or are lacking as well. There is a chance of fetal harm if the drug is administered during pregnancy, but the poten-

tial benefits may outweigh the potential risk.

Table 2. Possible teratogenic effects of the use of OAHAs during pregnancy [1,5,3,9,12-13]
Sulfonylurea  Biguanides  Glucoside inhibitors Thiazolidinediones

First generation Second generation Phenformin Metformin Acarbose Troglitazone and pioglitazone

Teratogenic No teratogenic  Dose-dependent changes in the  No alteration in   There are no studies on the use of 
 effects incidence of malformations,  embryonic and no    thiazolidinediones during human 
  embryo lethality, major malformations   pregnancy, and thus their use for 

  embryotoxicity Delay in neural tube   diabetes during pregnancy cannot 

   effect   be recommended.

  Teratogen  Not teratogenic but  
 
 

   the patient should  
   avoid it during  
   pregnancy  

Because of the lack 
of human data 
regarding the use of 
acarbose in pregnan-
cy, the assessment of 
risk is impossible 
and, thus, its use is 
not recommended [17].
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order to support our findings. Apart from the limitations mentioned 
above the data was extensive and covered all we were hoping to 
achieve.
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