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Abstract: Background: Traditionally, insulin has been the gold standard in the management of Type 2 gestational 
diabetes. However, insulin therapy can be inconvenient, This has led to the exploration of oral hypoglycemic agents 
as an alternative to insulin therapy, the use of insulin sensitizing agents like metformin and vitamin D in pregnant 
women is still controversial, therefore, this study aims to examine the efficiency and safety of metformin and 
vitamin D and comparing the effects of these drug son maternal and neonatal outcomes in gestational diabetes 
mellitus. Methods: Setting: Alzahraa university hospital This is prospective intervention clinical study, including 60 
pregnant women with type II diabetes mellitus in the period between January 2016 to January 2018. Patients were 
divided into 3 groups Group A: who was prescribed vitamin D therapy. Group B: who was prescribed metformin 
therapy, Group C: who was prescribed insulin therapy after failure of vitamin D or metformin. Results: This study 
detected that there is good control of blood surgar in group A, this was shown in the form of improvement in fasting 
blood glucose, in post prandial blood glucose level, fasting serum insulin (FI), HbA1C and fasting glucose/insulin 
ratio (G/I ) with p-value <0.001. Also good control of blood surgars in group B, this shown in the form of 
improvement in fasting sugars, in post prandial blood sugars level, HbA1C and G/I ratio with p-value <0.001. 
Conclusion: Metformin and vitamin D supplementations are effective in management of pregnant women with type 
II GDM and should be recommended in management of gestational diabetes prior to insulin. 
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1. Introduction 

Gestational diabetes mellitus (GDM) is defined 
as glucose intolerance of variable severity with onset 
of first recognition during pregnancy (1). 

Hyperglycaemia during pregnancy is found to be 
associated with various maternal and perinatal adverse 
outcomes (2). Their offsprings will have a life-long 
increase risk of glucose intolerance, obesity and 
metabolic syndrome whereas the mothers will have a 
higher risk of metabolic syndrome and diabetes in the 
future (3). 

Pregnancy is an insulin-resistant state during 
which improved B-cell function and proliferation 
normally occur to meet increased secretory demands 
(4). The initial treatment in these patients with Type 2 
diabetes gestational diabetes is by diet modification 
and in the event of failure of control with diet, 
treatment is shifted to insulin to achieve tight glucose 
control with no risk of placental transfer (5). 
However, insulin therapy can be inconvenient because 
of the need for multiple injections, its associated cost, 
pain at injection site, need for refrigeration, and 
skillful handling (a problem in low resource 
countries), and all these has contributed to poor 
patient compliance. This has also led to the search for 
oral hypoglycemic agents as an alternative option to 

insulin therapy (6). Oral metformin is a logical option 
for women with gestational diabetes mellitus. It 
improves insulin sensitivity, probably by activating 
AMP kinase, and is not associated with weight gain or 
hypoglycemia (7). 

There is emerging evidence about the safety and 
efficacy of metformin, a licensed first line therapy for 
the treatment of type II diabetes in pregnancy (8). 
Also there is an evidence suggests that vitamin D 
contributes to insulin sensitivity, or B-cell function 
and insulin secretion and its deficiency may contribute 
to impaired glucose tolerance during pregnancy (4). 
Aim of the study  

Evaluation of the role of insulin sensitizing 
agents (Metformin & vitamin D) on glucose tolerance 
of type II gestational diabetic patients. 
 
2. Methods 

Study Selection: a retrospective study was 
conducted on patients with type II gestational diabetes 
to compare the effect of metformin and vitamin D on 
maternal outcome and neonatal outcomes. 

Data Extraction and Quality Assessment: We 
extracted following information from our study. 
Maternal outcomes contain glycemic control, 
incidence of cesarean section and vaginal delivery, 
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preterm delivery (delivery before 37 wk). Neonatal 
outcomes include birthweight, neonatal intensive care 
unit (NICU) admission. 

Statistical Analysis: Statistical analysis was done 
using one-way ANOVA if its assumptions were 
fulfilled, otherwise Kruskal-Wallis test was used to 
compare between 2 groups unpaired T-test was used. 
Tukey's HSD test or Mann-Whitney test were used as 
post hoc tests whenever indicated. Between-groups 
comparisons of categorical variables were performed 
by Chi-square test (x2). Any difference with p value < 
0.05 was considered statistically significant. Any 

difference with p value < 0.001 was considered 
statistically highly significant. Any difference with p 
value > 0.05 was considered statistically non-
significant. 
 
3. Results 
Study Characteristics 

The study shows no significant differences 
between the two groups regarding gestational age and 
BMI as shown in table (1). 
Main Maternal Outcomes 
Glycemic control. 

 
Table (1): Show the gestational age and BMI as two of the clinical characteristics of participants of the 
different groups 

 
Vit. D (Group A) Metformin (Group B) Insulin (Group C) 

Test value P-value P1 P2 P3 
No.= 20 No.= 20 No.= 20 

BMI 
Mean ± SD 24.83 ± 3.23 26.87 ± 4.44 26.26 ± 3.46 

1.542• 0.223 0.089 0.263 0.619 
Range 18.5 – 32 19.5 – 35 19.5 – 32 

GA 
Mean ± SD 26.58 ± 1.46 26.26 ± 1.51 26.71 ± 1.45 

0.491• 0.615 0.491 0.798 0.351 
Range 23 – 28 24 – 28 24 – 28 

 

 
Figure (1) Comparsion of the pre and post 
treatment FBS and PPBS in (Group A) 

 
Figure (2) Comparsion of the pre and post 
treatment Fasting insulin in (Group A)  

 
Figure (3) Comparsion of the pre and post 
treatment G/I and HbA1C in (Group A) 
 

 
Figure (4) Comparsion of the pre and post 
treatment FBS and PPBS in (Group B) 

 

 
Figure (5) Comparsion of the pre and post 
treatment Fasting insulin in (Group B) 

 
Figure (6) Comparsion of the pre and post 
treatment G/I and HbA1C in (Group B) 
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Figure (7) Comparison of mode of delivery in the 
different groups of the study 
 

 
Figure (8) Comparsion of neonatal weights in the 
different groups of the study. 

 

 
Figure (9) NICU admission for the different groups 
of the study and causes of NICU admission. 

 

 
Figure (10) Neonatal Apgar score in the 
differentgroups of the study 
 

The current study shows good control of blood 
surgar in group A, this shown in the form of 
improvement in fasting blood sugar from (mean 97.16 
± 4.89) to (mean 93.37 ± 3.29), in post prandial blood 
sugars level from ((mean 175.68± 27.28) to ( mean 
132.32 ± 32.89) with with p-value <0.001,, fasting 
serum insulin (22.68 ± 7.91) to (24.42 ± 7.45) with p-

value <0.001, HbA1C from ( 7.56 ± 0.91) to ( 7.07 ± 
0.60) with p-value <0.001 and G/I ratio from (5.19 ± 
2.83) to (4.29 ± 1.80) with p-value <0.001(as shown 
in figures 1,2,3 ) Also good control of blood surgar in 
group B, this was shown in the form of improvement 
in fasting sugars from (98.13 ± 5.82) to (91.26 ± 
3.56), in post prandial blood sugars level from (182.00 
± 13.87) to (128.70 ± 8.08) with with p-value <0.001, 
FI from (23.25 ± 5.97) to (25.86 ± 5.77) with p-value 
<0.001, HbA1C from (7.80 ± 0.56) to (7.14 ± 0.40) 
with p-value <0.001 and G/I ratio from 4.59 ± 1.62) to 
(3.71 ± 1.18) with p-value <0.001. (as shown in 
figures 4,5,6). 

Mode of delivery: There was significant 
increase in rate of delivery by cesarean section in the 
different groups of the study (45%) in Group A, 
(55%) in Group B, with more increase in Group C 
(85%). as shown in figure 7. 

Main neonatal outcome: There was no 
significant difference in neonatal weight (wt) in the 
different groups of the study, in Group A neonatal wt 
ranged from 2.1-4.1 with (mean 3.24± 0.45), in Group 
B, neonatal wt ranged from 1.2-3.9 with (mean 3.01± 
0.62), in Group C, neonatal wt ranged from2.4 -4.8 
with (mean 3.32 ± 0.0.59),, p-value (0.201). the most 
increase in neonatal wt was in Group C, as sown in 
figure 8. 

There was no significancant difference in 
neonatal intensive care unit (NICU) admission, with P 
value (0.154) in the different groups of the study, in 
Group A 5% needed NICU admission, in Group B 
20% needed NICU admission, in Group C 20% 
needed NICU admission, the most common cause for 
NICU admission in the different Groups of the study 
was prematurity and respiratory distress, with preterm 
delivery more in Group B (15%), as shown in figure 
9. 

There was no significance difference in APGAR 
score (AS) in the different groups of the study with P 
value (0.151), in Group A 95%, with AS >7, in Group 
B 80% with AS >7, in Group C 80% AS >7, As 
shown in Figure 10. 
 
4. Discussion 

In the current study there was good control of 
blood surgar in group A, This result is in agree with a 
study involved 12 women with GDM who had 
sequential oral glucose tolerance test ( OGTTs) before 
and 2h after administration of  

vitamin D3, Treatment resulted in increase in 
serum vitamin D levels and fall in fasting and post 
prandial serum glucose levels (9). 

Also our study is in agree with a more recently, 
double-blinded randomized controlled trial in 54 
women diagnosed with GDM reported an 
improvement in fasting and postprandial blood 
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glucose level after adminstation of vitamin D given 21 
days apart compared with placebo (10). 

Evidences showed that vitamin D metabolism is 
related to diabetes incidence and its exacerbations. In 
most studies on pancreas in vitro or in vivo, results 
have shown that there are vitamin D receptors and 
vitamin D3 binding proteins in pancreatic beta cells 
and in this way vitamin D can be influential in insulin 
secretion. Moreover, in studies on rats, vitamin D 
deficiency is associated with lower insulin secretion, 
and vitamin D supplementation therapy caused 
appropriate insulin secretion and improved glucose 
tolerance in these animals (11). 

Another study was conducted from September 
2013-November 2013 on 56 pregnant women between 
the ages of 18-40 with GDM. Twenty eight women 
received 50,000 units of vitamin D3, while the other 
twenty eight were assigned to placebo pills, The 
women who received vitamin D supplementations had 
a significant reduction in fasting plasma glucose 
compared to the placebo (−0.89±0.69 vs +0.26±0.92 
mmol/L; P <.001). In addition, there was also a 
significant reduction in serum low density lipoprotein 
(LDL), total cholesterol and a significant elevation in 
high density lipoprotein (HDL) levels compared with 
women who received placebo. Women who had GDM 
benefitted from taking supplemental vitamin D, These 
supplements of vitamin D are important to the 
patient’s metabolic profile because it has potentials to 
avoid long-term maternal and perinatal complications 
(12). 

In the current study there is good control of 
blood surgar in group B, this shown in the form of 
improvement in fasting sugar from (98.13 ± 5.82) to 
(91.26 ± 3.56), in post prandial blood sugars level 
from (182.00 ± 13.87) to (128.70 ± 8.08) with with p-
value <0.001, FI from (23.25 ± 5.97) to (25.86 ± 5.77) 
with p-value <0.001, HbA1C from (7.80 ± 0.56) to 
(7.14 ± 0.40) with p-value <0.001 and G/I ratio from 
4.59 ± 1.62) to (3.71 ± 1.18) with p-value <0.001. 

This is in agree with randomized trials, using 
metformin during GDM, showed favorable results of 
metformin in GDM appearing in significant reduction 
in both fasting and postprandaial blood sugar (13). 

A study done by Moore, et al., 2007 showed 
that, metformin dose of 500 mg twice daily was found 
to be equivalent to insulin, in achieving glycemic 
control in 84% of cases (14). In the current study, 
There was no significancant difference in APGAR 
score and neonatal outcome in the different groups of 
the study with P value (0.151), in Group A 95%, with 
AS >7, in Group B 80% with AS >7, in Group C 80% 
AS >7. This is in agree with randomized trials, using 
metformin during GDM, showed favorable results of 
metformin in GDM and finds no difference in any 
neonatal outcome compared to insulin (13). 

In the current study, There was significant 
difference between group B and group C according to 
control of fasting and postprandial blood glucose 
levels, with better glycemic control in group C 
(insulin group) compared to group B (Metformin 
group) with p-value (<0.001). 

This is in contrast with two observational studies 
by Rai et al.,2009 and Goh et al.,2011 they suggested 
better glucose control in the metformin arm compared 
to insulin, this difference may be attributed that the 
current study design, as insulin group in the current 
study started insulin only after failure of metformin or 
vitamin D (15), (16). 

In the current study, There was no significant 
difference in NICU admission and neonatal outcome, 
with P value (0.154) in the different groups of the 
study, in Group A 5%, needed NICU admission, in 
Group B 20% needed NICU admission, in Group C 
20% needed NICU admission. 

This is in contrast with an observational study by 
Hellmuth et al., 2000 which was conducted in 
population of GDM, hinted at significantly higher 
perinatal mortality (P < 0.02) in metformin treated 
mothers (17). This difference may be attributed to less 
number of patients in the current study. 

In the current study, the most common cause for 
NICU dmission in the different Groups was 
prematurity and respiratory distress, with incidence of 
preterm delivery was more in Group B (15%). 

This is in agree with a study done by Rowan JA, 
et al.,2008 which suggested that, no significant 
increase in composite measures of neonatal 
complications in metformin treated mother. However, 
the frequency of preterm birth (before 37 gestational 
weeks), was higher in the metformin group compared 
to insulin group (P = 0.04). (8). 

It was observed that the increase in preterm birth 
was related to greater frequency of spontaneous 
causes, rather than iatrogenic, and it was not 
associated with a higher rate of any neonatal 
complications. This might also suggest that preterm 
birth could have happened either due to chance or to 
an unrecognized effect of metformin on labor process 
(8). 

Furthermore, the current study in contrast with, 
one study by Goh et al.,2011 hinted at significantly 
lesser preterm birth in metformin treated mothers 
(12.5% vs. 19.2% in insulin; P = 0.005). this may be 
attributed to less number of cases in the current study 
(16). 

Also in the current study there was no significant 
difference in neonatal weight in the different groups 
of the study, in Group A neonatal wt ranged from 2.1-
4.1 with (mean 3.24± 0.45), in Group B, neonatal wt 
ranged from 1.2-3.9 with (mean 3.01± 0.62), in Group 
C, neonatal wt ranged from 2.4 -4.8 with (mean 3.32 ± 
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0.0.59), p-value (0.201). This is in contrast with a 
study by Hasan et al.,2012 who found that 
Macrosomia was significantly lesser in metformin 
treated mother (10.65% vs. 18.67% in the insulin 
group, P < 0.05). This may be attributed to proper 
antenatal care and good control of diabetes in patients 
of the current study, resulting in less complications of 
diabetes including macrosomia. (18)  
 
Conclusions: 

Metformin and vitamin D supplementations are 
effective in management of pregnant women with 
type II GDM and should be recommended in 
management of gestational diabetes prior to insulin. 
 
Acknowledgment 

The authors are grateful to prof. Dr Nahed E. 
Allam for her valuable help and assistance. 

 
References 
1. Ferrara A (2007): Increasing prevalence of 

gestatiol diabetes mellitus: a public health 
perspective. Diabetes Care; 30 (Suppl 2): S141-
6. 

2. Landon MB, Mele L, Spong CY, Carpenter MW, 
Ramin SM, et al. (2011): The relationship 
between maternal glycemia and perinatal 
outcome. Obstet Gynecol 117: 218-224. 

3. American Diabetes Association (2004): 
Gestational diabetes mellitus. Diabetes Care 27 
Suppl 1: S88-S90. 

4. Sue Lynn Lau, Jenny E Gunton, Neil P Athayde, 
Karen Byth (2011): Serum 25-hydroxyvitamin D 
and glycated haemoglobin levels in women with 
gestational diabetes mellitus. N Wah Cheung 
MJA 2011; 194: 334–337. 

5. Reece EA, Homko C, Miodovnik M, et al. 
(2002): A consensus report of the diabetes in 
pregnancy study group of North America 
Conference, Little Rock, Arkansas, May 2002. J 
Matern Fetal Neonatal Med. 2002;12:362–4. 

6. Garcia-Bournissen F, Feig D, Koren G. (2003): 
Maternal-fetal transport of hypoglycaemic drug. 
Clin Pharmacokinet. 2003;42(4):303–13. 

7. Hawthorne G. (2006): Metformin use and 
diabetic pregnancy — has its time come? Diabet 
Med 2006;23:223-7. 

8. Rowan JA, Hague WM, Gao W, Battin MR, 
Moore MP, (2008): MiG Trial Investigators. 
Metformin versus insulin for the treatment of 

gestational diabetes. N Engl J Med 
2008;358:2003�15. 

9. Rudnicki PM, Mølsted-Pedersen L (1997): 
Effect of 1,25-dihydroxycholecalciferol on 
glucose 
metabolismingestationaldiabetesmellitus. 
Diabetologia 1997;40:40–44. 

10. Asemi Z, Hashemi T, Karamali M, Samimi M, 
Esmaillzadeh A ( 2013):. Effectsofvitamin 
Dsupplementation on glucose metabolism, lipid 
concentrations, inflammation, and oxidative 
stress in gestational diabetes: a double-blind 
randomized controlled clinical trial. Am J Clin 
Nutr 2013;98:1425–1432. 

11. Lacroix M, Battista MC, Doyon M, Houde G, 
Ménard J, Ardilouze JL, et al. (2014): Lower 
vitamin D levels at first trimester are associated 
with higher risk of developing gestational 
diabetes mellitus. Acta Diabetol. 2014;51:609–
16.  

12. Asemi Z, Karamal M, Esmaillzadeh A. (2014): 
Effects of calcium–vitamin D co-
supplementation on glycemic control, 
inflammation and oxidative stress in gestational 
diabetes: a randomized placebo-controlled trial. 
Diabetologia. 2014 June 27.  

13. Hague WM, Davoren PM, Oliver J, Rowan J. 
(2003): Contraindications to use of metformin. 
Metformin may be useful in gestational diabetes. 
BMJ 2003;326:762. 

14. Moore LE, Briery CM, Clokey D, Martin RW, 
Williford NJ, Bofill JA, et al. (2007): Metformin 
and insulin in the management of gestational 
diabetes mellitus: Preliminary results of a 
comparison. J Reprod Med 2007;52:1011�5. 

15. Rai L, Meenakshi D & Kamath A (2009): 
Metformin--a convenient alternative to insulin 
for Indian women with diabetes in pregnancy. 
Indian J Med Sci 63(11): 491– 497. 

16. Goh JE, Sadler L, Rowan J. (2011): Metformin 
for gestational diabetes in routine clinical 
practice. Diabet Med 2011;28:1082�7. 

17. Hellmuth E, Damm P & Molsted-Pedersen L 
(2000): Oral hypoglycaemic agents in 118 
diabetic pregnancies. Diabet Med 17(7): 507–
511. 

18. Hassan JA, Karim N, Sheikh Z. (2012): 
Metformin prevents macrosomia and neonatal 
morbidity in gestational diabetes. Pak J Med Sci 
2012;28:384�9.  

 
4/3/2018 


