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ABSTRACT 

Objective: To evaluate blood glucose and serum fructosamine in antenatal women and find 

out their significance in screening antenatal women for gestational diabetes mellitus. 

Study design: A hospital based cross sectional study was conducted in Department of 

Biochemistry, Govt medical college, Patiala over a period of one year. 

Participants: 100 healthy antenatal women were screened in the study group. GDM positive 

cases comprised the second group. 

Methodology:  Blood samples were analysed for fasting plasma glucose, random plasma 

glucose and serum fructosamine. The cases in which both blood glucose and fructosamine 

were raised were further called for OGTT. 

Results: The mean values of FPG, RPG and Fructosamine in the study group were 

78.79±14.97 mg%, 120.06±91.48 mg% and 250±91.48 μmol/l respectively. The mean values 

of FPG, RPG and Fructosamine in cases of GDM were 122±22.06 mg%, 213.17±80.69 mg% 

and 505.33±171.61 µmol/l. There was a significant correlation between FPG and RPG, FPG 

and fructosamine and RPG and fructosamine in both study group and GDM positive group. 

OGTT was positive in patients with raised values of both blood glucose and fructosamine. 

Thus both these parameters can help in filtering out high risk cases and thus eliminating the 

need of a cumbersome OGTT. 

Key words: Gestational diabetes mellitus, blood glucose, fructosamine. 
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INTRODUCTION 

Gestational diabetes mellitus (GDM) is defined as glucose intolerance that begins or is first 

detected during pregnancy.
[1]

 It is becoming an increasing health problem worldwide and 

one of the most common complications of pregnancy.
[2]

 Gestational diabetes mellitus, a 

common metabolic alteration in pregnancy, is important because of the obstetric 

repercussions – foetal macrosomia, hypoglycaemia, polycythemia and hyperbilirubinemia, 

pre-eclampsia in mother, and neonatal death.
[3]

 It is also a strong risk factor for 

development of permanent diabetes later in life (40% in 10 subsequent years). 
[4]

 This 

plethora of risks demonstrates the importance of early risk stratification with appropriate 

screening and diagnosis and of therapeutic interventions that maintain optimal glycemic 

control.
[5] 

Oral glucose tolerance is considered gold standard for the diagnosis of GDM.
[6]

 The routine 

application of OGTT for screening of GDM is hampered by its lengthy procedure and 

patients’ noncompliance. Simple approaches are therefore sought to minimize the use of 

OGTT without compromising the likelihood of diagnosing GDM. 
[7] 

Among the many tests that have been used and evaluated for screening of GDM, the fasting 

plasma glucose (FPG) remains very appealing. It is easy to administer, well tolerated, 

inexpensive, reproducible and patient friendly. 
[8]

 The response to the glucose load in 

diabetic patient is very variable. Therefore it is necessary, both for screening and in 

diagnosis, to incorporate a measure that is less susceptible to fluctuations.
 [3] 

Fructosamines 

formed from blood proteins such as serum albumin are used to identify the plasma glucose 

concentration over time and so assess diabetic control.
[9]

 Determination of serum 

fructosamine is fully automated, simple, sensitive and reproducible method for evaluation 

of glycemic control. Since fructosamine determines the average glucose over the past 2-3 

weeks and the test is not affected by the food eaten during the day. For this reason it can be 

measured at any time during the day. 
[7]

 A clear understanding of time course variations in 

FBG and serum fructosamine could help in addressing the applicability of these two 

parameters for the identification of high-risk patients. 
[10] 

 

MATERIAL AND METHODS 

 

The study was conducted in the Department of Biochemistry on 100 healthy antenatal 

women referred by Department of Obstetrics and Gynaecology, Rajindra Hospital, Patiala. 

The cases were screened for GDM using FBG, RBG and Fructosamine. The cases, in which 

above parameters were raised, were further evaluated for GDM using OGTT. 

Exclusion criteria: The patients with the following conditions were excluded from the study:  

1. Previous diagnosis of gestational diabetes mellitus. 

2. Cushing syndrome. 

3. On beta blockers and steroids. 

4. Thyrotoxicosis. 

5. Sepsis. 

Verbal informed consent was taken from the patient. After thorough history 5 ml of venous 

blood sample was taken from antecubital vein by taking aseptic precautions. For estimation 
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of FPG and RPG 3 ml of blood was dispensed in EDTA vial and 2 ml of blood was dispensed in 

plain vial for estimation of serum fructosamine. Blood glucose was estimated by glucose 

oxidase method and serum fructosamine was estimated by nitro blue tetrazolium method. 

(Kit provided by Sentinel Diagnostics) The result obtained was compiled and was analysed 

statistically using SPSS ver 19.  

The normal values of different parameters assayed are: 

Fasting plasma glucose 60-110 mg% 

Random plasma glucose <140 mg% 

Serum fructosamine  <285 µmol/l 

 

RESULTS 

The mean values of FPG, RPG and serum Fructosamine were 78.79±14.97 mg%, 

120.06±32.15 mg and 250±91.48 µmol/l. There was a significant correlation between FPG 

and RPG (Pearson correlation 0.697, p<0.001. Both FBG (Pearson correlation 0.878, p<0.001) 

and RPG (Pearson correlation=0.844, p<0.001) were also significantly correlated to 

fructosamine. OGTT was positive in cases with combined raised values of FPG/RPG and 

fructosamine. 

Table I 

Mean Levels of fasting plasma glucose (FPG), random plasma glucose (RPG) and 

Fructosamine in 100 antenatal women 

Biochemical test & units Mean Standard deviation 

FPG (mg %) 78.79 14.97 

RPG (mg %) 120.06 32.15 

Serum fructosamine (µmol/l) 250 91.48 
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Figure I 

Correlation between FPG and Fructosamine (Pearson correlation 0.878, p <0.001) and RPG 

and Fructosamine (Pearson correlation 0.844, p<0.001). 

 
 

 
 

 

 

Using FPG more than 96 mg%, RPG more than 140 mg% (according to WHO criteria) and 

Fructosamine more than 285 µmol/l (according to Sentinel Diagnostics Kit), 6 patients 

came out to be positive for GDM which was confirmed by OGTT. 
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Table II 

Levels of fasting plasma glucose (FPG), random plasma glucose (RPG) and fructosamine in 

cases of GDM 

Biochemical test & units Mean Standard deviation 

FPG (mg %) 122 22.06 

RPG (mg %) 213.17 80.69 

Serum fructosamine (µmol/l) 505.33 171.61 

 

Figure II 

Correlation between FBG and Fructosamine (Pearson correlation 0.819, p<0.001) and RBG 

and Fructosamine (Pearson correlation 0.966, p<0.001) 
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DISCUSSION 

Gestational Diabetes mellitus is the most common  metabolic disorder affecting 

carbohydrate homeostasis.
[11]

 At international level approximately 7 percent of all 

pregnancies are complicated by GDM, resulting in more than 200000 cases annually. In 

Indian scenario, GDM occurs in 2-5 percent of all pregnancies.
[12]

 Screening for GDM is 

essential to proper health of infant because GDM can be asymptomatic in the mother but 

cause serious problems to the foetus.
[13]

 In the present study maximum number of subjects 

were in the age group 25-29 years and minimum were in the age group 35+. It is because 

fewer women opt for pregnancy during the later years of life.
[14]

 Maximum percentage of 

cases (33.3%) was in age above 35 showing that chances of GDM increases with age. 

Because with age chances of obesity increases which make the person more prone to 

diabetes. Maximum number of cases of GDM were with gravida >3 showing that chances of 

GDM increases with parity. Because with each pregnancy stress on pancreas increases. As 

the study was conducted during early weeks of pregnancy (till 24 weeks) maximum number 

of cases was found during 17-24 weeks of pregnancy. This is because glucose intolerance 

increases with advancing gestational age.
[14]

 In the study there was a positive correlation 

between FBG and Fructosamine and also between RBG and fructosamine which is in 

accordance with other studies.
[7] 

Both FBG and RBG reflect the instant blood glucose level, 

without predicting a time course glycemic history. Whereas fructosamine gives a glycemic 

control of 2-3 weeks and is therefore more advantageous in timely detection of response to 

diabetic treatment plan
.[15]

 The routine use of OGTT in busy antenatal clinics is practically 

difficult and would also demand excessive resources. Therefore a single blood test is more 

desirable for the screening of high risk subjects prior to their referral for OGTT.
[10]

 

Fructosamine alone has low sensitivity as predictor of GDM
.[16]

There were cases in our study 

in which alone fructosamine was raised and other parameters were normal suggesting that 

as a single test it is not an effective marker. But when it was used along with FPG and RPG, 6 

cases of GDM was diagnosed which was further confirmed by OGTT. OGTT came out to be 

positive in cases of raised values of both blood glucose and fructosamine suggesting paired 

values of FBG/RPG and fructosamine can be used as effective marker in screening of GDM. 

The paired values of FBG and RBG could help in filtering high- risk individuals for OGTT and 

therefore avoiding cumbersome OGTT.  

 

CONCLUSIONS 

Paired values of FBG and RBG could be utilised in avoiding unnecessary OGTT.  So, in light of 

our above study both blood glucose and fructosamine should be done in all antenatal 

women during their earlier visits to antenatal clinic so as to diagnose GDM at an early stage 

and to avoid its complications in both mother and foetus.  
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