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Abstract

Background: GDM is a condition where there is an onset of carbohydrate in-
tolerance during pregnancy. In this condition many changes will take place in
carbohydrate metabolism and other metabolic pathways especially in lipid
metabolism. These metabolic changes associated with insulin resistance and
dyslipidemia. We have aim to study the association between dyslipidemia and
glycated haemoglobin. Materials and Methods: The study was conducted in
80 pregnant women of rural population of Puducherry in two groups. Group
1 includes 40 newly diagnosed GDM patients by DIPSI and Group II with 40
normal pregnant women, age group were between 20 to 40 years. Fasting
blood glucose, 2-hour post glucose and lipid profile were estimated by auto
analyzer. HbAlc was analysis by HPLC method. For comparisons of means
student t-test was used to determine the significance between GDM and con-
trols. Results: There was statistically significant difference in lipid profiles (£
= 0.05), HDL (P = 0.04), VLDL (P = 0.00), LDL (= 0.04) HDL (P = 0.04) in
GDM groups. HbAlc (P = 0.02) levels were statistically significance with
GDM pregnant women. There was no statically significant difference between
FG (P =0.23), TG (P = 0.30) and lipids profiles ratio levels in GDM. Conclu-
sion: This study was found to be associations between lipids profiles and Ges-
tational diabetes mellitus in GDM groups.
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1. Introduction

Gestational diabetes mellitus (GDM) is defined as carbohydrate intolerance with
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onset or first recognition during pregnancy [1]. Recent data shows 16.55% pre-
valence of GDM in our country and patient with GDM account for 90% - 95% of
patients with diabetes during pregnancy women. GDM has an increased risk of
developing other pregnancy related complications [2]. Pregnancy is a state of
mild insulin resistance which is attributed to increased maternal adiposity and
insulin desensitizing effects of placental products such as human placental lac-
togen, estrogen and prolactin, which is normally counter balanced with in-
creased beta-cell proliferation and production of insulin [3]. Those patients who
have limited beta cell capacity for the compensation of pregnancy induced insu-
lin resistance due to variations in the genes involved in insulin secretion and uti-
lization of carbohydrates is likely to develop GDM [4]. Diabetes and pregnancy
have additive effect on the development of an atherogenic lipid profile. Lipid
abnormalities are also called as diabetic dyslipidemia, which have been strongly
associated with insulin resistance and lipid fractions, leading to elevated Triacyl-
glycerol, LDL cholesterol and decrease level of HDL. LDL level alone was risk
factor of cardiovascular diseases. In this present study we have to plan associa-

tion of dyslipidemia and glycated haemoglobin.

2. Materials and Methods

The present case-control study was carried out at tertiary health care setup in
Pondicherry after obtaining Institute Human Ethics committee approval and
written informed consent from study subjects. In this study conducted in 80
pregnant women of rural population of Puducherry. 40 diagnosed GDM patients
by DIPSI (The Diabetes in Pregnancy Study group India) and 40 normal preg-
nant women. Seventy five gm of anhydrous glucose was given to pregnant
women irrespective of their fasting state. If after 2 hrs, blood glucose was =140
mg/dl then women were diagnosed as GDM. Age group of the study subjects
were between 20 to 40 years. Approximately 3 ml of fasting serum samples and 1
ml of whole blood samples will be collected in Clinical Chemistry laboratory for
the estimation of fasting glucose (GOD-POD method), 2-hour post glucose le-
vels and HbA1c (HPLC method), Lipids profile was estimated by IFCC approved
clinical chemistry analyzer (fully automated). VLDL-C calculated by The Friede-
wald formula (FF) TG/5.

Statistics: Data was analyzed using statistical software package Epi Data V.2.2.
Data were presented as mean+SD. Comparisons of means student t-test was
used to determine the significance between GDM and controls. Pearson corre-
lation test were used for the association between HbAlc and VLDL, LDL

markers.

3. Result

After appropriate screening, totally 40 GDM mother and equal number of nor-
mal pregnant women were included in this study. The comparison between the

biochemical characteristic of the study groups is depicted in (Table 1). There
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Table 1. Mean and standard deviation of biochemical parameters in GDM.

Parameters Non GDM (Mean + SD) GDM (Mean + SD) ‘p’ value
Weeks 25+1.32 2526+ 1.4 0.13
Fasting glucose (mg/dL) 72.45+7.23 743 +£9.18 0.23
Age 263 +3.21 272+4.1 0.34
BMI 2593 +5.1 254 +4.8 0.43
DIPSI (mg/dL) 161.68 + 11.02 119.12 + 10.62 0.00*
HbAlc% 53%0.7 6.7+1.2 0.05*
Total Cholesterol mg/dL 178.2 £39.24 142.2 +31.2 0.05*
Triacylglycrol mg/dL 172.26 +41.30 182.24 + 38.45 0.30
HDL mg/dL 72.81 +24.67 61.93 +19.68 0.04*
LDL mg/dL 77.33 £37.9 94.02 + 28.95 0.04*
VLDL 34.8 +8.18 404+77 0.00*
HDL/LDL ratio 1.48 £ 0.96 1.52 £ 0.87 0.52
TG/LDL ratio 2.26 £0.78 2.54 £ 091 0.59
TG/HDL ratio 2.53+£0.8 3.6+1.2 0.10
TC/HDL ratio 2.69 0.9 3.17+1.0 0.30

*p < 0.05 statically significant

was statistically significant difference between total cholesterol levels (p = 0.05),
Triacylglycrol (p = 0.02), LDL (p = 0.04), 2-hour Post glucoselevels (p = 0.00)
and also higher levels in GDM compare then control groups. HDL (p = 0.30) le-
vels decrease in GDM compare then normal pregnancy groups but not statically
significance. HbAlc (p = 0.02) levels were statistically significance with GDM
pregnant women. There was no significant difference between GDM and lipids
profiles ratio HDL/LDL (p = 0.52), TG/LDL (p = 0.59), TG/HDL (p = 0.10) and
TC/HDL (p = 0.30) and BMI (P = 0.43).

Correlation analysis was done between HbAlc and lipid profile and its ration
among GDM. The result suggest that HbAlc Vs LDL showed a positive correla-
tion (r = 0.36) and HDL showed a negative correlation. Other parameters in-
cluding lipid ratio didn’t showed any correlation and results are present in Table
2 and Figure 1(a) & Figure 1(b).

4. Discussion

Lipid profile and diabetes have been shown to be the important predictors for
metabolic disturbances including dyslipidemia, hypertension, and cardiovascu-
lar diseases [7]. The abnormalities of Carbohydrate metabolism observed in
GDM may lead to affect other metabolism also especially lipid metabolism [8].
Insulin resistance is one of the primary defects in the majority of patients with
GDM, so this study was designed to observe the changes in lipid profile in nor-
mal pregnancy and GDM women [1].
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Table 2. Correlation between glycemic status and lipids profiles. To find the association
Pearson correlation analyzed was perforced between HbAlc and lipid profile in group 1
(GDM) HbA1lc showed positive correlation with LDL (r = 0.36) and there was Negative
correlation with HDL (r = —34). There was no correlate with among other markers.

Biochemical Markers r value p value
Total Cholesterol 0.488** 0.003
TGL 0.072 0.685
HDL —0.344* 0.046
HbAlc Vs LDL 0.410 0.016
TC/HDL 0.193 0.275
TGL/HDL -0.076 0.670
LDL/HDL 0.233 0.184

**Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed).
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Figure 1. (a) Correlation between HbA ,c Vs HDL; (b) correlation between HbAc Vs

LDL.
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This present study has shown that TC (p = 0.05), LDL (p = 0.04), LDL (p =
0.04), VLDL (p = 0.00), these lipid profiles are higher and statistically signific-
ance in GDM groups. HDL (p = 0.04) levels was little decrease in GDM groups
compare then control groups and also statistically significance with GDM
groups. According Fredrick et al, Michel et a/in type 2 diabetes mellitus there is
significance elevation of TC and decreasing HDL. Our study has shown similar
results except for TC, LDL significantly elevated.There was no statistical differ-
ence in HDL/LDL ratio (p = 0.50), TG/LDL ratio (p = 0.59), TG/HDL (p = 0.10),
TG/HDL (0.3) ratio in patients with GDM and normal Pregnant women. These
finding are in accordance with the studies of kalpana et al, these lipids profiles
ratio little increase because due to increased oxidation of free fatty acids lead to
increased concentrations of acetyl CoA which will exceeds to cause to TCA cycle
in liver Acetyl CoA is regulated to synthesis of cholesterol, fatty acids and trigly-
cerides [9].

Our study had shown highly correlation between hbAlc and lipids profiles in
GDM groups [10] similar result observed by Samatha et al shows significance
correlation between hbAlc and various lipids profiles Barbara V. Howard et al.
1984; James S. Reitman et al but some authors, Baker et al, have observed va-
riant observation where there was no correlation between the two groups. Schae-
fer-Graf et al documented that maternal serum triglyceride levels significantly
correlated with abnormal fetal growth in women with gestational diabetes mel-
litus [11] [12]. Which predominately increase levels of triglyceride production,
free fatty acids and glucose.

In our study shows TG levels statistically higher in GDM groups compare
then control groups. In Insulin resistance condition and type 2 diabetes mellitus
are associated with a clustering of interrelated lipids metabolism abnormalities,
which include elevated triglyceride concentrations, decreased HDL cholesterol
and a predominance of LDL-cholesterol particles [13]. In addition, Bartha and
colleagues reported that maternal total cholesterol and triglyceride concentra-
tions were similar in GDM and normal pregnancy. Our study shows dyslipide-
mia in gestational diabetes mellitus. Most of studies were shown an HbAlc level
was statically significance with GDM groups. In present study report HbAlc
(P = 0.02) also shown statistically significance with GDM. In Diabetes patients
most predictive marker is HbAlc compare then fasting glucose levels and post
prandial glucose levels [14]. C. Capula et al, shown HbAlc levels a good predic-
tor of adverse pregnancy outcomes. The limitation of the study was sample size
was low and have to analyze for insulin resistance markers in Gestational di-

abetes mellitus.

5. Conclusion

This study found that GDM is associated with lipids profiles in GDM groups.
Early diagnosis of abnormalities of lipids profiles reduced to severity of maternal
and fetal complications. It would be helpful for the early detection and treatment
of GDM groups.
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