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Abstract 

Background & objective: Gestational diabetes mellitus (GDM) is a common pregnancy complication 
and is associated with increase maternal and neonatal morbidity. Circulating Sex hormone-binding 
globulin (SHBG) levels are inversely associated with insulin resistance, and insulin resistance is the 
hallmark of GDM. This study was carried out to investigate SHBG level in pregnancy and to analyze 
the association of SHBG with GDM. 

Materials & Methods: This case-control study was carried out in the antenatal clinic of the department 
of obstetrics & gynecology, BSMMU, Shahbag, Dhaka, over a period of 12 months between August 
2017 to July 2018. Participants were 80 in number, aged between 18 to 35 years, having singleton 
pregnancy with 24 to 28 weeks of gestation. 40 GDM cases were enrolled as the case, and 40 non-
GDM cases were enrolled as the control. Pregnant women with overt diabetes/diabetes in pregnancy, 
previous history of GDM, pre-eclampsia, gestational/chronic hypertension, known case of liver 
disease, thyroid disorder, acute or chronic renal disease, congenital fetal anomaly, multiple 
pregnancies, smoking, H/O polycystic ovary syndrome (PCOS) was excluded from the study. 
Comparison of means made by using Student t-test and categorical data were analyzed by Chi-square 
Test, and Pearson's correlation was utilized between serum sex-hormone binding globulin level 
nmol/L with fasting plasma glucose (mmol/L) and 2-hour after 75g glucose (mmol/L). Statistical 
significance was set at p < 0.05.   

Results: The median value of serum SHBG was 245.0nmol/L (195.8-278.1) in the case group and 
390.1nmol/L (310.2-465.3) in the control group. Women with GDM were found to have significantly 
lower levels of SHBG compared to the controls (p<0.05). There was a moderate negative significant 
correlation (r=-0.621; p=0.001) between fasting plasma glucose (mmol) with serum SHBG (nmol/l) in 
GDM patients. On the other hand, there was a weak negative but not significant correlation (r=-0.229; 
p=0.155) was found between 2 hours after plasma glucose with serum SHBG in the GDM group. 

Conclusion: A significantly lower SHBG level is associated with GDM. 
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Introduction 
Pregnancy is characterized by endocrinologic and 

metabolic changes to ensure energy and nutrient 

supply to the fetus. Placental diabetogenic 

hormones cause insulin resistance and 
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hyperinsulinemia, which predispose to diabetes 

development in pregnancy.  

Worldwide approximately 7% of pregnancies are 

affected by GDM, ranging from 1-14%, depending 

on the population studied and diagnostic criteria 

employed. The prevalence of GDM varies among 

different races and ethnic groups.
1
 In Bangladesh, 

the prevalence of GDM is 9.7% .
2
  

Hyperglycemia first detected at any time during 

pregnancy is classified as either: Diabetes mellitus 

in pregnancy (overt diabetes) or gestational 

diabetes mellitus (GDM). GDM is diagnosed 

when fasting plasma glucose (FPG) is 5.1 - 6.9 

mmol/L or 2 hours after 75-gram glucose is 8.5 - 

11.0 mmol/L, but when FPG is ≥7.0 mmol/L or 2 

hours after 75-gram glucose is ≥11.1 mmol/L or 

random plasma glucose (RPG) is ≥11.0mmol/L in 

the presence of diabetes symptoms, it is labeled as 

diabetes in pregnancy
.
.
3
 

GDM causes adverse maternal and neonatal 

outcomes, which includes pre-eclampsia, birth 

trauma, macrosomia, premature birth, neonatal 

asphyxia, neonatal hypoglycemia,  

polyhydramnios, and operative delivery.
4,5

  

The diagnosis and appropriate treatment of GDM 

can decrease maternal and fetal complications.
6,7

 

Therefore, identifying women with GDM is 

important to improve maternal and fetal outcomes. 

Possible association of SHBG with GDM may 

alert gynecologists to take early measures. 

According to Kim et al., once diagnosed with 

GDM, women seemed to progress to type-2 

diabetes mellitus (T2DM ), and this progression 

increased steeply within the first five years after 

delivery.
8
  Gynecologists could alert GDM 

patients about this possible adverse outcome. 

SHBG is a plasma glycoprotein that is produced 

by the hepatocytes and has a high affinity for 

steroid hormones.
9
 Pre-pregnant value of SHBG in 

females 16.8 – 125.2 nmol/l. During pregnancy, 5 

to 10-fold increase the level of SHBG by the 

influence of rising levels of estrogen.
10

  

Sex hormone-binding globulin (SHBG) secretion 

is suppressed by insulin, and low levels of SHBG 

are frequently observed in states of insulin 

resistance and have been studied as a potential 

predictor of the development of T2DM.
11,12

 Insulin 

resistance has been identified as the hallmark of 

GDM, and therefore, it is etiologically similar to 

T2DM.
13

 Based on Decheney AH, GDM is 

considered to be T2DM that is unmasked during 

pregnancy due to the metabolic changes of 

pregnancy.
13

 The mechanism by which low SHBG 

levels reduce insulin sensitivity is still not well 

documented. SHBG may directly bind to its 

cellular receptors such as G protein-coupled 

receptors on the plasma membrane, independent of 

its binding to androgen in the circulation, and 

activate adenylyl cyclase, resulting in the 

production of cyclic adenosine monophosphate 

and subsequently increased glucose uptake and 

improved insulin sensitivity.
14,15

 In normal 

pregnancy, SHBG levels rise progressively until 

24 weeks of gestation.
16,17

 Subsequently, the level 

of SHBG stabilizes, and this may be attributable to 

the hyperinsulinemia and insulin resistance that 

increase progressively from the late second 

trimester.
18,19

  

The primary aim of this study was to investigate 

SHBG levels in pregnancy and subsequently 

evaluate their possible association with GDM in 

the study population. 

Materials and Methods 

This Case-Control study was carried out in the 

antenatal clinic of the Department of Obstetrics & 

Gynecology, BSMMU, Shahbag, Dhaka, over a 

period of 12 months between August 2017 to July 

2018. Participants were 80 in number, aged 

between 18 to 35 years, primi or multigravida 

having singleton pregnancy with 24 to 28 weeks of 

gestation. 40 GDM cases were enrolled as Cases 

40 non GDM cases were enrolled as control. 

Pregnant women with overt diabetes/diabetes in 

pregnancy, previous history of GDM, pre-

eclampsia, gestational/chronic hypertension, 
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thyroid disorder, acute or chronic renal disease, 

congenital fetal anomaly, multiple pregnancies, 

smoking, known case of liver disease, H/O 

polycystic ovary syndrome (PCOS) was excluded 

from the study. Determination of pregnancy 

duration was based on LMP or routine 

ultrasonographic examination performed in 1
st
-

trimester. Comparison of means made by using 

Student t-test and categorical data were analyzed 

by Chi-square Test and Pearson's correlation was 

utilized between serum sex-hormone binding 

globulin level nmol/L with fasting plasma glucose 

(mmol/L) and 2-hour after 75g glucose (mmol/L) . 

Statistical significance was set at p < 0.05. The 

protocol of the study was approved by the ethical 

review committee of BSMMU. 

Results:  

A total of 80 participants fulfilling the selection 

criteria and consenting to participate in the study 

were included. The analysis was done for the case 

(n=40) and control (n=40). GDM patients were 

included as case, and non-GDM patients were 

included as a control. 

Table I: shows the age of the study patients was 

18-35 years, but the bulk of the patient were 26 to 

30 years old in both case and control group. 40% 

of the case and 57.5% of the control belongs to 

this age group. The mean age was 29.0±4.4 years 

in the case and 28.5±3.4 years. The difference was 

statistically not significant (p>0.05) between the 

two groups. 

Table I: Distribution of the study patients by age (n=80) 

Age (in years) Case 

(n=40) 

Control 

 (n=40) 

P value 

 n % n %  

18-25 9 22.5 8 20.0  

26-30 16 40.0 23 57.5  

31-35 15 37.5 9 22.5  

Mean±SD 29.0 ±4.4 28.5 ±3.4 0.571
ns

 

Range(min, max) 18 ,35 22 ,35  

ns=not significant  

p-value reached from unpaired t-test    

Table II shows the median serum SHBG was 245.0 (195.8-278.1) nmol/L in the case and 390.1(310.2-

465.3) nmol/L in control. The difference was statistically significant (p<0.05) between the two groups. 

Table II: Median value of serum SHBG concentration in study subjects (n=80) 

 Case 

(n=40) 

Control 

(n=40) 

P-value 

 Median (IQR) Median (IQR)  

Serum SHBG (nmol/L) 245.0(195.8-278.1) 390.1(310.2-465.3) 0.001
s
 

*Mann Whitney U test is done to measure the level of significance s 

s=significant   
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Figure 1: Scatter diagram showing moderate negative significant Pearson’s correlation (r=-0.621; 

p=0.001) between Serum SHBG (nmol/L) and Fasting Plasma glucose (mmol/L) in GDM. 

r=-0.621; p=0.001 
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Figure 2: Scatter diagram showing weak negative not significant Pearson’s correlation (r=-0.229; 

p=0.155) between Serum SHBG (nmo/l) and 2-hour after plasma glucose in GDM.  

r=-0.229; p=0.155 
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Discussion 

In this present study, it was observed that the mean 
age was 29.0±4.4 years in the case and 28.5±3.4 
years in the control. The difference was 
statistically not significant (p>0.05) between the 
two groups. Tawfeek et al. found the mean age 
was 29.27±6.87 years in GDM and 26.84±6.99 
years in non-GDM. The difference was also 
statistically not significant (p>0.05) between the 
two groups.

17
 Anderson and Zhiqun observed that 

the mean age of the women in the control group 
was 26.89±3.14 years versus the mean age of 
29.63±4.93 years in cases.

21
 Almost similar 

observations regarding the mean age distribution 
were observed by Caglar et al., Jin et al., Veltman-
Verhulst et al.

22,23,24
 The difference in mean age 

and age range may be due to geographical, racial, 
and genetic variations causes in different studies.  

In this current study, the median value of serum 
SHBG was 245.0 nmol/L (195.8-278.1) in the case 
and 390.1 nmol/L (310.2-465.3) in the control. 
The difference between the two means was found 
to be statistically significant. Similar observations 
regarding the SHBG levels were found by Nanda 
et al.

25
. They found it significantly lower in the 

GDM group in which the median was 224.5 
nmol/l (166.2-283.8) and 295.9nmol/l (233.0-
370.3) in the control group. In Anderson and 
Zhiqun study, SHBG levels were found to be 
significantly lower in the GDM group than in the 
control group. SHBG concentration in the GDM 
group was 53.64±31.91 nmol/l, while in the 
control group was 71.33±30.58 nmol/l. 

21 

Similarly, Tawfeek et al. found women with GDM 
had significantly lower levels of SHBG 
concentrations compared to non GDM women at 
24–28 weeks of pregnancy, median 23 nmol/l(18-
30) in the case and 78 nmol/l(65-96) in control, 
p<0.001.

20
 The present study findings are higher 

but consistent with these results. Kopp et al. found 
that SHBG level 512±249 nmol/l vs. 643±137 
nmol/l, p<0.001.

26
 Many investigators also 

reported that SHBG levels had been shown to be 
consistently lower women with GDM.

27,28
 Those 

findings are also consistent with the present study. 

In this current study, it was observed that there 
was a moderate negative significant correlation 

(r=-0.621; p=0.001) between fasting plasma 
glucose (mmol) with serum SHBG (nmol/l) in 
GDM patients. However, there was a weak 
negative, but not significant correlation (r=-0.229; 
p=0.155) was found between 2-hour after plasma 
glucose with Serum SHBG in GDM patients. Kim 
et al. In a cross-sectional study of SHBG with 
glucose among women with recent GDM found at 
baseline, lower SHBG levels were associated with 
higher FPG but no significant association with the 
2hours glucose.

29
 Kim’s findings are consistent 

with our study. But a different finding was 
observed by Kopp et al. They found that SHBG 
was inversely correlated with 1 hour (r=-0.20; 
p<0.5) and 2 hours blood glucose level (r=-0.30; 
p<0.01).

26
  

Conclusion:  

Women with GDM have significantly lower serum 
SHBG compared to non GDM women. Low serum 
SHBG is associated with GDM.  
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