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ABSTRACT
Early pregnancy loss is a common problem among women worldwide. There are many factors which contribute in rising
levels of miscarriages among our population, which include genetic and non-genetic. Among non-genetic factors most
prevalent is gestational diabetes mellitus (GDM), a disorder marked by elevated glucose levels in blood i.e.
hyperglycemia ultimately leading to maternal renal dysfunctioning and loss of fetus. The cross-sectional study aimed to
assess two renal parameters; serum creatinine and urea levels among gestational diabetes mellitus patients in
comparison to the healthy pregnant control group. A 100 sample study was undertaken at Sir Ganga Ram Hospital and
the blood tests were performed. Serum creatinine, blood urea and random blood glucose levels were estimated
statistically among both the groups and were compared. Serum creatinine, blood urea and random blood glucose level
were found to be higher in GDM patients (0.746±0.13), (21.76±8.25) and (134.31±39.41) respectively as compared to
control group (0.57±0.11), (18.07±3.56) and (88.17±10.43). Mass awareness of women for the causative factors and its
controlling measures can prove to be beneficial in preventing the extreme outcomes of GDM.
KEYWORDS
Gestational Diabetes Mellitus
________________________________________________________________________________________________
INTRODUCTION
Miscarriage or early pregnancy loss is the failure of course of pregnancy. Among the factors leading to pregnancy loss
is Gestational diabetes mellitus (GDM), with 1% to 5% of all pregnancies affected with it (Berkowitz et al, 1992) (1).
Prevalence of GDM patients in South East Asia is about 7.6 % with Karachi having 3.3% pregnant women affected (Akhter
et al, 1996) (2). Various factors contribute to early pregnancy loss including genetic factor and non-genetic factors.
Among the non-genetic factors most prevalence is GDM (Niekerk et al, 2013) (3).
The gestational diabetes mellitus is the type of diabetes is diagnosed in women after the onset of pregnancy due to high
level of circulating blood glucose in maternal bloodstream due to improper functioning of insulin receptors in pancreas,
especially in third trimester. Normally body keeps blood glucose level between levels of 4 to 6 mmol/L or 80-120mg/dL
(McGuire et al, 2011) (4). There are different risk factors that contribute in development of GDM which include: high
maternal age (over 35 years), obesity (body mass index approximately 30) and diabetic family history (Gilmartin et al,
2008)
(5).
During gestational diabetes the renal functioning gets disturbed including fluctuations in urea and creatinine level (Khan
et al, 2012) (6). Urea is a nitrogenous organic compound which plays an important role in animal waste metabolic
process (Morgan et al, 2009) (7). The standard value of blood urea ranges from 7-20 mg/dl or 1.8-7.1 mmol/L (Walker
et al, 1999) (8). Amino acids are the building blocks of proteins and creatine is one such amino acid. It is found in meat,
fish, vegetables etc. Our body converts creatine to creatine phosphate or phosphocreatine and stores it in muscle tissues
that plays important role in energy production (Wyss et al, 2002) (9). Creatinine is formed as a result of non-enzymatic
degradation of muscle creatine. Normal value of serum creatinine is 0.6-1.1 mg/dl (Perrone et al, 1992) (10). When
blood glucose increases in the body it injures the small blood vessels resulting in clearance of toxic substances from the
body. This leads to raise in the creatinine levels as it is one of the end products of muscle protein.
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A study conducted in Abbottabad determined the effect of gestational diabetes on liver and kidney functioning which
was conducted among two different study groups i.e. gestational diabetic patients target group and normal women as
control group. Different tests were performed including blood glucose, HbA1c, renal functioning and liver functioning.
Results indicated higher levels of HbA1c and creatinine among GDM group as compared to control (Khan et al, 2012)
(6).
This study was based upon the relationship between HbA1c, serum creatinine and glucose level. In gestational diabetic
women glucose level and HbA1c level are high and these two levels also affect the serum creatinine. High creatinine
level leads to renal dysfunction. By concluded this study all these levels are inter-related to each other (Sakpa et al,
2013) (11).
The main reason of this study was to find out the relationship between the serum creatinine, uric acid and albumin level
in the gestational diabetes mellitus patients and the normal pregnant women during their third trimester. The study
concluded with no difference found in the albumin levels among both group, whereas in the greater difference was
observed in the creatinine level. Creatinine level was higher in the GDM patients then the normal pregnant women and
uric acid level also high in GDM patients but it was not signified statistically (Nagalaks et al, 2012)(12).
The study was carried out on Indian pregnant women done the blood glucose test in their 3rd trimester and determined
the effect of maternal and fetal complication. Total 811 pregnant women involved in this study from which 51 having
diabetes and rate of different complications including fetal and maternal was higher, then the normal individuals. So,
this study concluded that high glucose level may be lead to different complications (Pettitt et al, 1980) (13).
MATERIALS AND METHODS
The study was conducted from January 2015 to April 2015. This study consisted of 100 samples that was conducted
from Ganga Ram Hospital and PMRC Research Center, Lahore. It was divided into two groups one was patients with
Gestational diabetes mellitus and other group was healthy pregnant women as control.
Inclusion Criteria
1. The patients diagnosed with Gestational diabetes mellitus between the ages 18 -45 years (past 26 weeks onward
of gestation) were recruited for the study.
2. Individuals willing to contribute to the study were included with a consent letter signed by them.
Exclusion Criteria
1. Type1 and type 2 diabetes mellitus
2. Hypertension
3. Chronic illnesses like AIDS, hepatitis, renal disease and chronically ill
Ethical Aspects
A questionnaire was designed which included demographic profile, anthropometry, family and clinical history and
clinical parameters of patients recruited in the study. The questionnaire was filled from each patient before sample
collection and a code was assigned to each individual at the time of data and sample collection.
Blood were collected from both group then serum was isolated through centrifuge machine (Hettich EBA3S, Noorani
Surgical). Serum creatinine and blood urea was measured on semi automated clinical chemistry analyzer (Micro lab 300
by Merck Germany) by using HUMAN DIAGNOSTIC kits by using calorimeter method
Statistical analysis
Data analysis was performed using Statistical Package for Social Sciences (SPSS) version 20. P value less than 0.05 was
considered significant. Independent T test was applied to generate the results.
RESULTS
A total number of 100 subjects were recruited for the research study out of which 70 had gestational diabetes mellitus
and 30 were healthy pregnant controls. The study was carried out in order to estimate the creatinine and urea levels
among the subjects with gestational diabetes mellitus in relation to normal pregnant subjects along with the correlating
parameters which contribute to the alteration in the levels of these parameters. Statistical analysis was performed on
the collected data and the mean values and S.D. was compared among the two groups and the outcomes were
discussed. Results of statistical analysis are outlined below.
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Anthropometry
The demographic information in both patient and control groups were same that showed non-significant p-value. The
gestational diabetes mellitus subjects had mean weight of 79.31±14.1 and mean BMI 34.98±6.34 higher as compared
to study control group which had a BMI mean value of
27.11±3.21. The p-value of all anthropometric parameters was found out to be highly significant among both the groups
that shown in Table (3).
By applying the Independent Sample T-test, the comparison of blood urea, serum creatinine and random blood glucose
was made in two groups i.e. Control and Gestational diabetes mellitus patients (Table 4). Results showed the significant
rise in serum creatinine, blood urea and random blood glucose level among Gestational diabetes mellitus patients as
compared to controls, supported by the statistical values of P-Value<0.0021 of blood urea and in serum creatinine and
random blood glucose having P-Value<0.000.
Relationship of blood glucose and serum creatinine in patients
The comparison between blood glucose and serum creatinine levels among patients was proved to be positive
correlation with a p-value of 0.001 (Table 4).
DISCUSSION
The main objective of the study was to estimate the renal parameters in the patients of gestational diabetes mellitus
(GDM). GDM is adverse pregnancy outcome in which patients having high blood glucose so it affects the other
metabolism of the patient’s body from which one is the renal problem. Renal parameters are the urea and creatinine
that are the nitrogenous end products. They are found to be deleterious for the health in elevated levels. Serum
creatinine and blood urea raise may occur due to renal dysfunction. This study investigated the link of serum creatinine
and blood urea with the presence of gestational diabetes mellitus.
In this study both GDM patient and healthy pregnant women as control were taken from Ganga Ram Hospital, Lahore.
Demographic information of both groups was nearly equal that lead to accuracy of the results. Table 3 show that mean
age of gestational diabetes mellitus patients was 27.87±4.59. This result showed that older maternal age lead to increase
the GDM risk in the pregnant women. It is similar to previously done studies by Carolan et al,(14).
According to table 3 the comparison of renal parameters which included blood urea and serum creatinine levels
between the control group and the GDM patient group had significant p-value. This analysis was done by applying
Independent Sample T test. The value of blood urea in GDM patient was 21.76±8.25 (Fig 1) that shows only significant
results (*<0.021) but the serum creatinine value is highly significant (**<0.000), in GDM patient creatinine value was
0.746±0.13 (Fig 1). Higher blood urea and serum creatinine in blood may lead to increase risk of renal dysfunction in the
GDM patients. So, both renal parameters positively associated with the gestational diabetes mellitus, specially the
serum creatinine showed more significance with GDM. It is similar to previously done studies by Khan et al. (6).
Table 4 shows that blood glucose and serum creatinine levels had strong positive correlation among patients that was
proved by Pearson correlation test with a strongly significant p-value of **< 0.001 (fig 2). By increasing the blood glucose
value the serum creatinine value also raised this proved that in GDM patients who had higher glucose value may
elevated the creatinine level that lead to renal problem among the patients. It is similar to previously done study by
Khan et al. (6).
CONCLUSION
The research study concluded that GDM patients showed elevated levels of serum creatinine and blood urea as
compared to the healthy pregnant controls thus GDM patients had a higher risk of developing renal problems. The
study also indicated a positive association between high levels of blood glucose among GDM patients and raised
serum creatinine levels as compared to blood urea level.
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Table 1 Pipetting scheme for estimation of serum creatinine.
Pipette into cuvettes

Reagents

Sample

(ml)

(ml)

Standard

1

100

Sample

1

100

Table 2 Pipetting scheme for estimation of blood urea.
Pipette into cuvettes

Reagents

Sample

(ml)

(µl)

Blank

1

…….

Standard

1

10

Sample

1

10

Table 3 Value of all parameters.
Parameters Units Groups

Patients
n=70 %

Age

Years

Literacy
Status
Socio
Economic
Status

Physical
Activity

Controls
Mean SD

n=70 %

27.87 4.59
literate

44

63

19

63

Illiterate

26

37

11

37

Low class

42

60

11

37

Middle class

23

33

19

63

High class

5

7

0

0

Nonsedentary

14

20

11

37

Sedentary

56

80

19

63

P-Value
Mean

SD

27.50

4.461 <0.632
<0.960

<0.092

<0.08

Weight

kg

79.31 14.1

66.40

8.59

**< 0.000

BMI

Kg/m2

34.89 6.34

27.11

3.21

**< 0.000

Gravida

Nulligravida

0

0
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Primagravida 14

20

Multigravida

56

80

Nulliparous

23

33

Primaparous

18

26

Multiparous

29

41

Yes

12

17

No

58

83

Family
history of
other
disease

Yes

53

76

No

17

24

If yes then

Diabetes
mellitus

31

44

Parity

History of
GDM

Hypertension 7

10

Both

21

15

Carbohydr
ate

Low

21

Medium
High

46
33

Protein

Low
Medium
High

7
80
13

Fat

Low
Medium
High

29
71
0

Water

Low
Medium
High

40
47
13

Blood urea

mg/dl

21.76 8.25

18.07

3.56

*<0.021

Serum

mg/dl

0.746 0.13

0.57

0.11

**<0.000
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creatinine
Random
blood
glucose

mg/dl

134.3 39.4
1
1

88.17

10.43 **<0.000

P-value *<0.05 is significant
P-value **<0.01is highly significant

Figure 1 Scatter plot of blood urea and serum creatinine among patients.
Table 4 Pearson chi-square of blood glucose and serum creatinine
Relationship between blood glucose and serum creatinine

p-value

Pearson chi-square

**< 0.001

Significant value (2-sided)
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