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ABSTRACT 
Objective: To determine the frequency of hypovitaminosis B12 in pregnant females presented with gestational 

diabetes mellitus. 
Study Design: Retrospective study 
Place and Duration: The department of Gynaecology and Obstetrics, Category A Hospital, Batkhela Malakand 

and Muhammad Teaching Hospital, Peshawarfor the duration of six months from October 2020 to March 2021. 
Methodology: Total 190 pregnant women (95 GDM, 95 non-GDM) were enrolled in this study. Patient’s ages 

were ranging between 18 to 40 years. Detailed demographics including age, gestational age, body mass index 
(BMI), and gravidty were recorded after taking informed written consent. Blood samples were taken from all the 
patients for measuring vitamin B12 status. Hypovitaminosis B12 was defined as <300 pg/ml. Data was analyzed 
by SPSS 24.0. 
Results: Mean age of patients was 32.46±6.82 years. Mean BMI was 26.24±2.34 kg/m2. Mean gestational age 

was 34.56±2.18 weeks. 105 (55.26%) women were multigravida. 80 (42.11%) patients had vitamin B12 level 
<300 pg/ml. Patients with GDM had high rate of vitaminosis B12 deficiency as compared to non-GDM patients 
(65.26% Vs 18.95%). A significant association was observed between GDM and hypovitaminosis B12 with p-
value <0.0001. 
Conclusion: Vitamin B12 deficiency was significantly associated with gestational diabetes mellitus with frequency 

of 65.26%. 
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INTRODUCTION 
Pregnancy is often associated with gestational diabetes 
mellitus. In spite of the fact that GDM affects around 15 
percent of pregnant women worldwide [1], its incidence in 
Asia might approach 17–20 percent [2, 3]. Impaired 
glucose intolerance and insulin resistance during 
pregnancy [4] are classified as GDM, which has a number 
of deleterious effects on both the mother and the child. [5] 
In the postpartum phase, GDM is related with increased 
incidence of preeclampsia and cesarean births, shoulder 
dystocia, and type 2 diabetes mellitus in women. The risk 
of developing obesity, impaired glucose tolerance (IGT), 
and type 2 diabetes in childhood or early adulthood is also 
higher in children born to women with GDM [6]. 
 Biochemical processes such as nuclear maturation 
and metabolic responses require vitamin B12. 
Methylcobalamin, S-adenosylmethionine (SAM) and 
methionine regeneration require vitamin B12 [7]. For DNA 
methylation, nuclear maturation, and cell division, Methyl – 
Cobalamin is a key methyl donor with one carbon atom. 
Today, vitamin B12 insufficiency is a growing health 
concern [8]. 
 There's a connection between hypovitaminosis B12 
and future glucose intolerance, insulin resistance (IR), 
gestational diabetes, and T2DM [9]. GDM-related 
hypovitaminosis B12 in pregnant women can lead to a 
variety of congenital abnormalities and birth problems, 

including intrauterine growth retardation (IVGR) and brain 
retardation as well as myelination and neural tube defects 
(NTD) [10]. It also puts women at risk for pre-eclampsia 
and eclampsia as well as abortion. Low B12 levels in 
pregnant women are more common due to their low 
nutritional status, increased vitamin demand and 
inadequate food supply. As embryonic tissue grows rapidly, 
it requires more vitamins, leading to a vitamin deficit. 
Pregnant women with gestational diabetes mellitus (GDM) 
and the general population suffer from hypovitaminosis 
B12. The medical literature is full with warnings about 
vitamin and mineral deficiencies, with hypovitaminosis B12 
being a significant hazard to both mother and baby [11-
12].The present study was conducted with aimed to 
determine the frequency of vitamin B12 deficiency in 
pregnant women presented with gestational diabetes 
mellitus. 
 

MATERIALS AND METHODS 
This retrospective study was conducted at department 
ofGynaecology and Obstetrics, Category A Hospital 
BatkhelaMalakand and Muhammad Teaching Hospital, 
Peshawarfor the duration of six months from October 2020 
to March 2021. Total 190 pregnant women were enrolled in 
this study. Among them 95 women (cases) had gestational 
diabetes mellitus and 95 non-GDM women taken as 
control. Patient’s ages were ranging between 18 to 40 
years. Detailed demographics including age, gestational 
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age, body mass index (BMI), and gravidty were recorded 
after taking informed written consent. Pregnant women with 
ages <18 years, Anemic women, patients with renal failure 
and those with no written consent were excluded. 
 5 ml blood was taken from peripheral vein; 3 ml was 
taken in EDTA tube and 2 ml in plain tubes. Sera were 
taken by centrifuging blood sample (x3000 rpm, 15 min.). 
Analysis of hemoglobin, Hct, RBC counts and Platelet 
counts were performed by researcher / consultant 
Pathologist. Sera were used for the estimation of blood 
glucose (hexokinase) and HbA1c (Colorimetric method) 
and vitamin B12 by ELISA assay. Hypovitaminosis B12 
was defined as <300 pg/ml. Vitamin B12 levels were 
categorized as ≥300 pg/mL – as normal, 200 - 299 pg/mL – 
as marginal deficiency and <200 pg/mL – deficiency. 
 All the data was analyzed by SPSS 24.0. Mean±SD 
was obtained. Frequencies and percentages were recorded 
in tabulation form. Chi-square test was applied to 
determine the association between hypovitaminosis B12 
and gestational diabetes mellitus. P-value <0.05 was taken 
as statistical significant. 
 

RESULTS 
Mean age of patients was 32.46±6.82 years. Mean BMI 
was 26.24±2.34 kg/m2. Mean gestational age was 
34.56±2.18 weeks. 105 (55.26%) women had multigravidity 
while 85 (44.74%) patients were primigravida. (Table 1) 
 

Table No 1: Baseline details of all the included patients 
Variables Frequency No. %age 

Mean age (yrs) 32.46±6.82 - 

Mean BMI (kg/m) 26.24±2.34 - 

Gestational age (weeks) 34.56±2.18 - 

Gravidity     

Multigravida 105 55.26 

Primigravida 85 44.74 

We found that overall 80 (42.11%) patients had vitamin 
B12 level <300 pg/ml, while 110 (57.89%) had vitamin B12 
level >300 pg/ml. (Figure 1) 
 

Figure No 1: Overall frequency of vitaminosis B12 
deficiency  

 
We found that out of 95 patients with GDM 62 (65.26%) 
patients had vitaminosis B12 deficiency while among 95 
non-GDM patients 18 (18.95%) had vitaminosis B12 
deficiency. A significant association was observed between 
GDM and hypovitaminosis B12 with p-value <0.0001. 
 

Table No 2: Frequency of Vitaminosis B12 deficiency 
among cases and control 

Variable GDM (n=95) Non-GDM (n=95) P-value 

Vitaminosis B12 deficiency 

Yes 62 (65.26) 18 (18.95) <0.0001 

No 33 (34.74) 77 (81.05)   

DISCUSSION 
Gestational diabetes mellitus (GDM) is a condition that 
affects around 17% of all pregnancies globally [13]. GDM 
has been shown to have long-term negative effects on both 
mothers and their children [14]. Despite the fact that GDM 
can cause significant problems, the diagnosis is not made 
until the late second or early third trimester of pregnancy 
[15]. Vitamin B12 insufficiency has been linked to an 
increased risk of metabolic abnormalities in pregnant 
women, including insulin resistance, fatty acid 
accumulation, and gestational diabetes. [11] Low levels of 
folate and vitamin B12 during pregnancy increase the 
chance of having a baby that is too tiny for the mother's 
gestational age. We conducted present study to determine 
the frequency of hypovitaminosis B12 in pregnant women 
presented with gestational diabetes mellitus. In this regard 
190 pregnant women were enrolled, out of which 95 with 
GDM (cases) and 95 were non-GDM taken as control. 
Mean age of patients in our study was 32.46±6.82 years. 
Mean BMI was 26.24±2.34 kg/m2. Mean gestational age 
was 34.56±2.18 weeks. 105 (55.26%) women had 
multigravidity while 85 (44.74%) patients were primigravida. 
These results were comparable to some previous studies in 
which majority of women were ages between 25 years to 
35 years and average BMI was 26.4 kg/m2 [16-17].  
 In present study we found that overall 80 (42.11%) 
patients had vitamin B12 level <300 pg/ml, while 110 
(57.89%) had vitamin B12 level >300 pg/ml. A study 
conducted by Sukumar N et al [18] regarding prevalence of 
vitaminosis B12 deficiency among GDM pregnant women 
and non-GDM women, in their study overall 26.9% patients 
had vitaminosis B12 deficiency. 
 In our study, we found that out of 95 patients with 
GDM 62 (65.26%) patients had vitaminosis B12 deficiency 
while among 95 non-GDM patients 18 (18.95%) had 
vitaminosis B12 deficiency. A significant association was 
observed between GDM and hypovitaminosis B12 with p-
value <0.0001. A meta analysis by Kouroglou E et al [19] 
regarding association between vitaminosis B12 deficiency 
and GDM, in which they reported that women with GDM 
had lower vitamin B12 levels when compared with non-
GDM women. Women with vitamin B12 deficiency were at 
higher risk for developing GDM when compared with those 
who were vitamin B12 sufficient: OR 1.81 (95% CI, 1.25-
2.63, I2: 0%). Another study conducted by Xiaotian Chen et 
al [15] reported that vitamin B12 deficiency was not 
significantly associated with gestational diabetes mellitus 
with p-value >0.05. 
 A previous study by Ambreenet al 2017 [20] reported 
hypovitaminosis in 67% of GDM cases and 39% in control 
the findings are in full agreement with the present study. A 
previous retrospective study from UK reported severe 
hypovitaminosis B12 in GDM cases compared to non- 
GDM pregnant women. They further added the risk of GDM 
is 2.59 times high in hypovitaminosis B12 pregnant women 
compared to those with normal vitamin B12 [21].  
 

CONCLUSION 
Gestational diabetes mellitus in pregnant women 
associated with higher rate of maternal and perinatal 
complications. Vitamin B12 plays an important role in 
mother and neonatal health. We concluded from this study 
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that Vitamin B12 deficiency was significantly associated 
with gestational diabetes mellitus with frequency of 
65.26%. 
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