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ABSTRACT 

Objective: To compare frequency of fetal outcome in patients of gestational diabetes being managed with Metformin and 
Insulin. 
Study Design: Comparative prospective Study. 
Place and Duration: Department of Obstetrics and Gynecology, Pak Emirates Military Hospital, Rawalpindi, from Apr to Dec 
2016. 
Methodology: This study involved 286pregnant women aged between 18-40 years presenting after 24 weeks of gestation and 
diagnosed with gestational diabetes which were randomly allocated into two treatment groups. Patients in Group-A were 
treated with met for min while those in Group-B were treated with Insulin. Outcome variables were various fetal outcome 
measures which were noted and compared between the study groups. 
Results: The mean age of met for min group (32.71 ± 6.54 years) and Insulin groups (32.85 ± 6.10 years) was comparable. Mean 
APGAR score was similar between met for min and Insulin groups at 1 minute (7.56 ± 1.12 vs. 7.40 ± 1.13; p=0.229) and 5 
minutes (8.34 ± 0.60 vs. 8.24 ± 0.67; p=0.231) after birth. The frequency of good APGAR (≥7) was significantly higher in met for 
min group at 1 minute (82.5% vs. 69.2%; p=0.009). Frequency of hyper-bilirubinemia (8.4% vs. 11.9%; p=0.327), respiratory 
distress syndrome (18.9% vs. 25.9%; p=0.156) and Neonatal Intensive Care Unit (NICU) admission (16.1% vs. 16.8%; p=0.873) 
showed no significant association with treatment method. 
Conclusion: The efficacy of met for min and Insulin was found to be comparable in the management of pregnancy with 
diabetes. Metformin was as safe as Insulin in treating gestational diabetes considering the fetal outcome.  

Keywords: Fetal Outcome, Gestational Diabetes, Insulin, Met for mine. 

How to Cite This Article: Amin F, Usman S, Choudhry A, Baloch SA, Aslam QUA, Shahid G. Comparison of Fetal Outcome in Patients of Gestational Diabetes 
Treated with Met Formin and Insulin. Pak Armed Forces Med J 2022; 72(Suppl-2): S195-199.  DOI: https://10.51253/pafmj.v72iSUPPL-2.3872 

 
INTRODUCTION 

Gestational diabetes mellitus (GDM) has become a 
major global health problem in recent years. The main 
source of increase in prevalence of this disease is epide-
mic of obesity and type 2 diabetes mellitus. GDM is 
emerging as most frequent medical complication of 
pregnancy worldwide. The prevalence of gestational 
diabetes mellitus is increasing with global prevalence 
range from 5.8% to 12.9%. GDM has severe risks for 
maternal and neonatal health.1 The maternal risk fac-
tors include risks of preeclampsia development, cesa-
rean section and increased chances of type 2 diabetes 
mellitus after pregnancy.2 

Diabetes during pregnancy may be divided into 
clinical diabetes that is women with previously diag-
nosed with type 1 or type 2 diabetes or diagnosed du-
ring pregnancy by HbAlC and gestational diabetes.3 
Several adverse outcomes have been found to be assoc-
iated with gestational diabetes mellitus. Maternal side 

effects mainly include risk of preeclampsia, cesarean 
section and type 2 diabetes mellitus after pregnancy. 
The severe hazards for neonatal health, related to GDM 
may include risk of fetal death, still birth and neonatal 
hypoglycemia immediately after birth.4,5 

At initial stages gestational diabetes mellitus              
is tried to manage by lifestyle modifications but if 
required control of glucose level is not achieved by 
exercise and dietary changes then medical treatment is 
initiated. Conventionally Insulin is considered as treat-
ment of choice for gestational diabetes mellitus and 
type 2 diabetes. However, there are some disadvanta-
ges and doubts associated with usage of Insulin. Which 
produce hesitation in use of Insulin during pregnancy. 
The main disadvantages related to Insulin use include 
exertion of multiple injections, risk for maternal hypog-
lycemia and higher weight gain in pregnancy.6 

Metformin can be considered as excellent alternate 
of Insulin treatment for the patients presented with 
pregestational diabetes mellitus or gestational diabetes 
mellitus. It is treatment modality with less side effects 
and complications for fetus and better compliance for 
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mother. In a randomized clinical trial comparing use of 
Insulin and Metformin it was noted that Fasting blood 
sugar level was controlled among more patients in 
Metformin group as compared to Insulin group after 1 
month of treatment.7,8 

In another study comparing Insulin and Met-
formin, no significant difference was noted in fetal 
outcome. A higher rate of macrosomia (birth weight 
>4kg) neonates was noted in Insulin group as compare 
to Metformin group. The rate of large for gestational 
age (LGA) was also observed higher (24% vs. 16%) in 
Insulin group as compared to Metformin group. Simi-
larly,there was no significant difference in Apgar score 
of first and 5th min and neonatal hypoglycemia, bet-
ween both groups. Neonatal respiratory distress (15% 
vs. 6%), Neonatal jaundice and hyper biliru-binemia 
(13% vs. 4%) and NICU admission (33% vs. 14%) were 
significantly more common in Insulin as compare to 
Metformin group.9 

Literature review revealed that Insulin treatment 
has a disadvantage of weight gain but treatment with 
Metformin did not show any association with weight 
gain or hypoglycemia. Probably Metformin activates 
AMP kinase to improve Insulin sensitivity without 
disturbing the wight of patient. However, local trails 
and data on the same is insufficient in our population.10 
So, this current study has been planned to compare the 
efficacy of Metformin with Insulin in the management 
of gestational diabetes and pre-gestational DM type II 
and fetal outcome of both drugs in our target po-
pulation. 

METHODOLOGY 

This was a comparative prospective study     
carried out on 286 women at Department of Obstetrics 
and Gynecology, Pak Emirates Military Hospital, 
Rawalpindi, from April to December 2016. 

Inclusion Criteria: All the patients visiting to Depar-
tment of Obstetrics and Gynecology, Pak Emirates 
Military Hospital, Rawalpindi, having singleton preg-
nancy and diagnosed with gestational diabetes were 
included in the study. 

Excluison Criteria: Women having known diabetes 
mellitus type 2 or any other disease which can affect 
fetal outcome like IUGR, placenta previa, eclampsia 
and preeclampsia were excluded from the study. 

Approval of the study was taken from the Hos-
pital Ethical Committee prior to start of the study. 
Informed written consent was taken from each patient 
by researcher herself. 

Sample size was calculated by using WHO sample 
size calculator, taking Level of 5% significance level, 
80% power of test, and rate of control of blood sugar 
level of 79.4% in Metformin group and 64.5% in Insulin 
group.10 A total of 286 patients of gestational diabetes 
were taken and were divided into two groups of 143 
women in each group. 

These women were divided into two groups ran-
domly by lottery method. One group included women 
who were treated by Met formin. The second group 
consisted on women who were treated with Insulin. 
The patients on Metformin might be given Insulin 
during late 3rd trimester if they required to achieve 
target values of plasma glucose. 

Fasting blood sugar levels of < 95 mg/dl and 
blood sugar level at hours < 120 mg/dl was taken as 
required target level for plasma glucose.11 The dose of 
Met formin was started with 500 mg/d and adjusted up 
to 1500mg/d by monitoring the blood sugar levels of 
the patient. Insulin dose was adjusted according to 
sliding scale by 2 IU for each difference of 50 mg/dl 
glucose level. The patients were followed up after every 
2 weeks. Specifically, in the antenatal period the baby 
growth was monitored at 32 and 36 weeks.12 

Data related to demography, first and 5th min 
Apgar, NICU admission (> 24hrs.), Respiratory Distress 
Syndrome (RDS), and hyper-bilirubinaemiawas recor-
ded on pre-design proforma. 

All the collected data was entered and analyzed 
through SPSS version 21. Numerical variables were 
presented by mean ± SD.Categorical variables were 
presented as frequency and percentage. Chi-square test 
was applied to compare the frequency of 1st and 5th 
minutes APGAR, NICU admission (>24 hrs.), Respira-
tory Distress Syndrome (RDS), and hyperbili rubin-
aemia between the two groups taking p-value ≤0.05 as 
statistically significant. 

RESULTS 

There were two groups of patients of diabetes on 
the basis of treatment with Metformin and Insulin. The 
mean age of Met formin group (32.71 ± 6.54) years was 
comparable (p-value=0.859) with mean age (32.85 ± 6.10 
years) of Insulin group. There was no significant (p-
value=0.935) difference in both groups with respect to-
mean gestational age (29.52 ± 2.91 weeks) in Met formin 
group versus (29.55 ± 2.87 weeks) in Insulin group. The 
mean parity was also comparable (2.62 ± 1.22 vs. 2.71 ± 
1.27, p-value = 0.537) in Met formin and Insulin groups. 
Similarly, there was no significant (p-value=0.200) diffe-
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rence in mean BMI of Metformin group (31.83 ± 2.06) as 
compared to Insulin group (32.14 ± 2.06) as elaborated 
in Table-I. 

 

Table-I: Basic demographic characteristics of the patients.  

Characteristics 
Metformin 

(n=143) 
Insulin 
(n=143) 

p-
value 

Age of the Patients (years) 

Mean ± SD 32.71 ± 6.54 32.85 ± 6.10 0.859 
Gestational Age (weeks) 

Mean ± SD 29.52 ± 2.91 29.55 ± 2.87 0.935 

Parity of the Patients 

Mean ± SD 2.62 ± 1.22 2.71±1.27 0.537 

Primiparas 33 (23.1%) 29 (20.3%) 

0.120 Multiparas 104 (72.7%) 99 (69.2%) 

Grand-multiparas 6 (4.2%) 15 (10.5%) 
Body Mass Index (BMI) of the Patients 

Mean ± SD 31.83 ± 2.06 32.14 ± 2.06 0.200 

25-30 Kg/m2 24 (16.8%) 21 (14.7%) 
0.626 

30-35 Kg/m2 119 (83.2%) 122 (85.3%) 
 

There was no significant difference in the mean 
APGAR score between Metformin and Insulin at 1 minute 
(7.56 ± 1.12 vs. 7.40 ± 1.13; p=0.229) and 5 minutes (8.34 ± 
0.60 vs. 8.24 ± 0.67; p=0.231) after birth. The frequency of 
good APGAR (≥7) was significantly higher in Metformin 
group at 1 minute (82.5% vs. 69.2%; p= 0.009). However, 
there was no significant difference at 5 minutes (97.9% vs. 
97.9%; p=1.000) in APGAR score of the babies.Frequency 
of hyperbilirubinemia (8.4% vs. 11.9%; p=0.327), respira-
tory distress syndrome (18.9% vs. 25.9%; p=0.156) and 
NICU admission (16.1% vs. 16.8%; p=0.873) showed no 
significant association with treatment methods that is no 
difference was observed in rate of hyperbilirubinemia, 
respiratory distress syndrome and NICU admission in 
Metformin or Insulin groups as shown in Table-II.  
 

Table-II: Comparison of Feta outcome between both groups. 

APGAR Score 
Metformin 

(n=143) 
Insulin 
(n=143) 

p-
value 

APGAR Score at 1 minute 

Mean ± SD 7.56 ± 1.12 7.40 ± 1.13 0.229 

Good 118 (82.50%) 99 (69.20%) 
0.009 

Poor 25 (17.50%) 44 (30.80%) 

APGAR Score at 5 minutes 

Mean ± SD 8.34 ± 0.60 8.24 ± 0.67 0.231 

Good 140 (97.90%) 140 (97.90%) 
1.00 

Poor 3 (2.10%) 3 (2.10%) 

Hyperbilirubinemia 

Yes 12 (8.40%) 17 (11.90%) 
0.327 

No 131 (91.60%) 126 (88.10%) 

Respiratory Distress Syndrome 

Yes 27 (18.90%) 37 (25.90%) 
0.156 

No 116 (81.10%) 106 (74.10%) 

Neonatal Intensive Care Unit (NICU) Admission 

Yes 23 (16.1%) 24 (16.8%) 
0.873 

No 120 (83.9%) 119 (83.2%) 

 

DISCUSSION 

The women having tendency of Insulin resistance 
prior to pregnancy, are at higher risk of developing 
gestational diabetes. The requirement of Insulin secre-
tion increases during pregnancy enhancing the burden 
on pancreatic b-cells by increasing demand of Insulin, 
which causes the development of gestational diabetes. 
The impaired pancreatic b-cell compensation for Insu-
lin resistance during pregnancy is main cause of gesta-
tional diabetes development. Several severe consequen-
ces related to pregnancy outcome are associated with 
gestational diabetes mellitus with an increased chance 
of development of type 2 diabetes mellitus. The deve-
lopment of gestational diabetes increases the chance of 
type 2 diabetes later in life and 14-60% of these women 
develop type 2 diabetes mellitus. The occurrence of 
GDM in any pregnancy will indicate a 30-50% chance 
of gestational diabetes in consecutive pregnancy.9 

The rising trend of industrialization and sedentary 
life style is increasing the incidence of diabetes mellitus 
globally. Due to severe adverse effects of diabetes mel-
litus on pregnancy outcome, the identification and pro-
per management is very important. The medical mana-
gement protocol of gestational diabetes is evolving and 
randomized controlled trials for better management 
plan are improving our knowledge regarding optimum 
medical treatment with fewer adverse effects. Insulin 
treatment has been considered treatment of choice for 
diabetes mellitus due to its effectiveness and safety in 
comparison to other available pharmacological treat-
ments.10,11 

In the present study, the mean age of the patients 
was 32.78 ± 6.32 years. Ainuddin et al,12 reported simi-
lar mean age of 30.6 ± 2.9 years at Lyari General Hos-
pital Karachi, and Munshi et al,13 reported it to be 30.0 ± 
4.23 years in India, among pregnant women diagnosed 
with gestational diabetes. 

According to the results of this present study the 
mean gestational age was 29.54 ± 2.88 weeks at the time 
of GDM diagnosis. Our observation is in line with that 
of Ainuddin et al,12 who also reported similar mean 
gestational age of 29.9 ± 1.1 weeks at the time of diag-
nosis of gestational diabetes in women presenting at 
Lyari General Hospital Karachi.Similar mean gesta-
tional age of 30.18 ± 3.71 weeks has been reported by 
Spaulonci et al,14 in Brazil while Munshi et al,13 reported 
it to be 28.12 ± 4.29 weeks in India. 

The mean parity of the patients in the present 
study was 2.66 ± 1.24. Ainuddin et al,12 reported results 
parallel to this study with mean parity of 2.7 ± 1.1 in 
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local pregnant population with gestational diabetes 
while Munshi et al,13 reported it to be 2.52 ± 1.83 in 
India. There were 62 (21.7%) primiparas, 203 (71.0%) 
multiparas and 21 (7.3%) grand-multiparas. Our obser-
vation is in line with that of Qadir et al,15 study, who 
also reported similar frequency of primiparas (24.0%), 
multiparas (70.0%) and grand-multiparas (6.0%) in 
women with gestational diabetes presenting at Alhada 
Military Hospital, Taif, KSA. Similarly, Beyuo et al, 16 
also reported similar frequency of primiparas (16.3%), 
multiparas (76.7%) and grand-multiparas (7.0%) in 
African women with gestational diabetes mellitus. 

The results of this present study showed a mean 
BMI of 31.98 ± 2.06 kg/m2 among these patients. Our 
observation is in line with that of Rowan et al,17 who 
also observed a similar mean BMI of 32.2 ± 8.2 kg/m2 
among such women and Beyuo et al,16 who reported it 
to be 33.47 ± 6.95 Kg/m2 in African such women. 

In the present study, there was no significant diffe-
rence in the mean APGAR score between Metformin 
and Insulin at 1 minute (7.56 ± 1.12 vs. 7.40 ± 1.13; p= 
0.229) and 5 minutes (8.34 ± 0.60 vs. 8.24 ± 0.67; p=0.231) 
after birth. The frequency of good APGAR (≥7) was 
significantly higher in Metformin group at 1 minute 
(82.5% vs. 69.2%; p=0.009). However, there was no sig-
nificant difference at 5 minutes (97.9% vs. 97.9%; p= 
1.000). There was no statistically significant difference 
in the frequency of hyperbilirubinemia (8.4% vs. 11.9%; 
p=0.327), respiratory distress syndrome (18.9% vs. 
25.9%; p=0.156) and NICU admission (16.1% vs. 16.8%; 
p=0.873) between Metformin and Insulin. Similar insig-
nificant difference was noted across all age, gestational 
age, parity and BMI groups. 

Spaulonci et al,14 reported similar insignificant 
difference in the frequency of hyperbilirubinemia 
(8.70% vs. 10.70%; p>0.05) and NICU admission 
(15.22% vs. 15.22%; p=1.000) between Metformin and 
Insulin. Moore et al,17 (7.99% vs. 8.38%; p>0.05) and 
Niromanesh et al,18 (8.18% vs. 9.35%; p>0.05) also obser-
ved similar insignificant difference in the frequency of 
neonatal hyperbilirubinemia between Metformin and 
Insulin. Hassan et al,19 reported similar insignificant 
difference in the frequency of RDS between Met formin 
(18.67% vs. 25.33%; p>0.05) and Insulin. Rowan et al,20 
also observed similar insignificant difference in the 
frequency of RDS between these two groups (18.73% 
vs. 21.08%; p>0.05) while Munshi et al,13 reported simi-
lar difference in mean APGAR score between Metfor-
min and Insulin at 1 (7.2 ± 1.03 vs. 6.76 ± 1.52; p>0.05) 
and 5 (7.8 ± 1.11 vs. 7.44 ± 1.71; p>0.05) minutes after 

birth. Saleh et al,21 also reported insignificant difference 
in the frequency of NICU admission (14.9% vs. 17.1%; 
p>0.05) and good APGAR score between Metformin 
(98.6% vs. 98.5%; p=0.59) and Insulin at 5 minutes after 
birth. 

The present study is first of its kind in local 
population and has found Met formin as safe as Insulin 
in treating gestational diabetes considering the fetal 
outcome. We also observed Metformin to be associated 
with significantly higher frequency of good APGAR 
score at 1 minute after birth. Considering the conve-
nience of oral dosage and better patient compliance, it 
appears to be a good alternative to Insulin. Though on 
the basis of this short-term data available, it can be con-
sidered that Metformin could be as safe and effective 
treatment for GDM, as Insulin with better fetal out-
come. However, clinicians should pay attention to the 
relative lack of long-term offspring data with GDM 
patients treated with Metformin. Compared with 
Insulin treatment which has risk of increasing neonatal 
hypoglycemia.22 

CONCLUSION 

The efficacy of Metformin and Insulin was found to be 
comparable in the management of pregnancy with diabetes. 
Metformin was as safe as Insulin in treating gestational dia-
betes considering the fetal outcome. Metformin was asso-
ciated with significantly higher frequency of good APGAR 
score at 1 minute after birth. Considering the convenience of 
oral dosage and better patient compliance, it appears to be a 
good alternative to Insulin. 
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