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ABSTRACT
Introduction: Diabetes is one of the common metabolic disorders. Microalbuminuria (MA) is usually estimated in diabetic patients and patients with
risk of renal problems.

Objective: Our aim is to study the occurrence of MA in both apparently normal and diabetic postmenopausal women and to find out the relationship
between MA and cardiovascular risk factors.

Methods: This study was conducted in a tertiary care hospital, Puducherry, for a period of 6 months. Serum and urine samples were taken from 50
apparently normal postmenopausal women and 51 diabetic women and compared. Serum was analyzed for urea, creatinine, uric acid levels, lipid
profile, and the urine sample was estimated for microalbumin, creatinine levels. Urine albumin creatinine ratio and glomerular filtration rate were
calculated using standard methods.
Results: About 47% of diabetic women and 46% of apparently normal postmenopausal women had MA. Total cholesterol (TC), triglycerides (TGL),
and very-low-density lipoprotein (VLDL) values were higher in diabetic women when compared to the normal women. MA positive subjects had
relatively higher TC, low-density lipoprotein, TGL, and VLDL levels when compared to MA negative subjects.

Conclusion: The occurrence of MA in normal postmenopausal women is almost similar to that of diabetic women. This suggests the importance of
screening of MA even in normal postmenopausal women. In addition, abnormal lipid profile in diabetic patients favors the need for regular screening
of MA and lipid profile in all diabetic patients.
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INTRODUCTION
Diabetes mellitus (DM) comprises a group of common metabolic
disorders that is characterized by hyperglycemia. In India, around
62 million people have diabetes, and it is expected to be more than
100 million by 2030 [1]. The gradual and progressive kidney damage that
occurs in diabetic nephropathy is reflected in an increasing urine albumin
excretion, which is detected initially as persistent microalbuminuria
(MA) and subsequently as persistent macroalbuminuria [2,3].
MA may be defined as the urinary albumin excretion of
30-300 mg/dl in a timed urine collection in adults. When spot urine
samples are used, MA may be expressed in urine albumin creatinine
ratio (UACR) of 17-250 mg/g of creatinine in men and 25-355 mg/g of
creatinine in women [4,5]. Various factors are known to influence the
development of MA such as increased body mass index, hypertension,
altered lipid levels, insulin resistance (hyperinsulinemia), smoking,
salt sensitivity, elderly and endothelial dysfunction [6]. MA is the first
manifestation of injury to the glomerular filtration barrier and predicts
the development of overt nephropathy.

MA is routinely done to monitor the development of renal disorders,
but recently it has been considered as a new marker for cardiovascular
diseases (CVD). It is considered as a reflection of a generalized
arterial process affecting the glomeruli, retina, and the intima of
large vessels simultaneously [7]. MA is an independent predictor of
CVD in both diabetic and non-diabetic men and women. To the best
of our knowledge, very few studies have been conducted to study the
relationship between MA and CVD in postmenopausal women. Hence,
it was determined to find out the prevalence of MA in both diabetic

and apparently normal postmenopausal women and compare the lipid
profile and renal parameters among them.
METHODS

This is a cross-sectional study conducted in a tertiary care hospital
in Puducherry, for a period of 6 months. The study included both
apparently normal and diabetic postmenopausal women above the age
of 45 years attending the OPDs of the institution. Patients with known
case of renal disorders, hypertension, urinary tract infections, or acute
illness and subjects on hormone replacement therapy were excluded
from the study. Among the 101 subjects included in the present study,
50 were non-diabetic, categorized as Group 1 and 51 were diabetic,
categorized as Group 2. After obtaining the consent from the patient,
relevant history was taken. Blood pressure was measured in all subjects
to rule out hypertension. The early morning fasting urine and blood
samples were collected from all the subjects and were analyzed. Blood
was collected in a clot activator tube and was centrifuged to obtain the
serum for biochemical analysis. The serum was analyzed for glucose,
urea, creatinine, uric acid, total cholesterol, high-density lipoprotein
(HDL), low-density lipoprotein (LDL), and triglycerides (TGL). Urine
was analyzed for microalbumin, creatinine, and UACR was calculated.
Glomerular filtration rate was calculated using modification of diet in
renal disease formula [8]. All serum parameters and urinary creatinine
were analyzed in fully Auto analyzer – Cobas Mira Plus EIA RS 232.
Urine microalbumin was analyzed in semiautoanalyser – BIOTRON
BTR 830.
Subjects with UACR more than 25 mg/g and less than 355 mg/g are
considered as MA positive [4].All the data obtained were statistically
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analyzed using SPSS software. Statistical probability seen using
Student’s t-test represented by p value. Statistical significance was
considered at p<0.05.
RESULTS

Distribution of MA
The distribution of MA in each group is as follows:

Around 47% of diabetic women and 46% of apparently normal
postmenopausal women had MA.
In general, the 2 groups were compared for renal parameters and lipid
profile. The average fasting blood sugar for group 1 was 91 mg/dl and
that of group 2 was 145 mg/dl (Fig. 1).

There was no significant difference in the renal parameters between the
2 groups. TC, TGL, and VLDL values were higher in group 2 compared to
group 1 but not statistically significant.
We also compared those with and without MA in each group (Table 1).

In group 1, there was no significant difference in renal parameters in
those with and without MA. TC and LDL were significantly higher in
those with MA than those without MA (Table 2).
In group 2, there was no significant difference between the renal
parameters between those with and without MA. TGL and VLDL were
significantly higher in those with MA (Table 3).

When we compared the microalbuminuria positive subjects with and
without diabetes, the values of TGL and VLDL were higher in subjects
with DM. The average microalbumin level was also high in subjects with
DM (Table 4).
DISCUSSION

This study was conducted in a tertiary care hospital in Puducherry in
the Department of Biochemistry. It was carried out to find out whether
MA can be used as a cardiovascular marker. The study included
101 postmenopausal women, of which 50 were apparently normal and
51 were having DM. They were further classified into those with and
without MA depending on their microalbumin level in urine.

In our study, 46% of non-diabetic postmenopausal women and 47% of
diabetic postmenopausal women were having MA. This suggests that
the occurrence of MA in non-diabetic postmenopausal women is similar
to that of diabetic subjects. In a previous study, it was shown that the
occurrence of MA in apparently normal postmenopausal women is high
and regular screening for MA in them was suggested [5].
In our study, when we compared the lipid profile between the diabetic and
non-diabetic group, the total cholesterol, LDL, and TGL were high in those

Fig. 1: Distribution of microalbuminuria in diabetic and nondiabetic women
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Table 1: Comparison of renal parameters and lipid profile
between both groups

Parameters

Group 1

Group 2

p value

Urea (mg/dl)
Creatinine (mg/dl)
Uric acid (mg/dl)
GFR (ml/min)
UACR (mg/g)
TC (mg/dl)
TGL (mg/dl)
HDL (mg/dl)
VLDL (mg/dl)
LDL (mg/dl)

23±7
0.8±0.1
5.3±1.3
76±12
32±30
209±34
147±58
39±11
29±12
140±32

23±9
0.9±0.3
5.5±1.4
75±26
37±36
218±37
165±77
40±10
35±20
142±40

0.49
0.11
0.2
0.49
0.20
0.08
0.09
0.29
0.05
0.35

GFR: Glomerular filtration rate, UACR: Urine albumin creatinine ratio,
TC: Total cholesterol, TGL: Triglycerides, HDL: High‑density lipoprotein,
VLDL: Very‑low‑density lipoprotein, LDL: Low‑density lipoprotein

Table 2: Comparison of biochemical parameter in group 1
Parameter

MA+

MA−

p value

FBS (mg/dl)
Urea (mg/dl)
Creatinine (mg/dl)
Uric acid (mg/dl)
GFR (ml/min)
TC (mg/dl)
TGL (mg/dl)
HDL (mg/dl)
VLDL (mg/dl)
LDL (mg/dl)

91±16
25±8
0.9±0.16
5.3±1.3
75±13
220±34
151±58
41±10
30±12
141±31

92±16
22±6
0.8±0.1
5.3±1.4
77±12
199±33
144±60
38±12
29±12
132±32

0.43
0.05
0.23
0.43
0.26
0.01
0.33
0.16
0.33
0.03

GFR: Glomerular filtration rate, TC: Total cholesterol, TGL: Triglycerides,
HDL: High‑density lipoprotein, VLDL: Very‑low‑density lipoprotein,
LDL: Low‑density lipoprotein, FBS: Fasting blood sugar, MA: Microalbuminuria

Table 3: Comparison of biochemical parameters in group 2
Parameters

MA+

MA−

p value

FBS (mg/dl)
Urea (mg/dl)
Creatinine (mg/dl)
Uric acid (mg/dl)
GFR (ml/min)
TC (mg/dl)
TGL (mg/dl)
HDL (mg/dl)
VLDL (mg/dl)
LDL (mg/dl)

140±62
23±12
0.9±0.4
5.5±1.4
81±34
227±37
194±100
41±12
44±32
142±46

150±57
23±7
0.9±0.2
5.6±1.6
71±16
211±36
140±36
40±10
28±7
143±36

0.27
0.49
0.46
0.45
0.09
0.06
0.005
0.37
0.008
0.48

GFR: Glomerular filtration rate, TC: Total cholesterol, TGL: Triglycerides,
HDL: High‑density lipoprotein, VLDL: Very‑low‑density lipoprotein,
LDL: Low‑density lipoprotein, FBS: Fasting blood sugar, MA: Microalbuminuria

Table 4: Comparison of biochemical parameters in
microalbuminuria positive subjects with and without diabetes
Parameters

Group 1

Group 2

p value

Urea (mg/dl)
Creatinine (mg/dl)
Uric acid (mg/dl)
GFR (ml/min)
TC (mg/dl)
TGL (mg/dl)
HDL (mg/dl)
VLDL (mg/dl)
LDL (mg/dl)
UACR (mg/g)

25±8
0.9±0.16
5.3±1.3
75±13
220±34
151±58
41±10
30±12
141±31
54±33

23±12
0.9±0.4
5.5±1.4
81±34
227±37
194±100
41±12
44±32
142±46
65±37

0.53
0.6
0.54
0.4
0.49
0.07
0.99
0.06
0.58
0.3

GFR: Glomerular filtration rate, UACR: Urine albumin creatinine ratio,
TC: Total cholesterol, TGL: Triglycerides, HDL: High‑density lipoprotein,
VLDL: Very‑low‑density lipoprotein, LDL: Low‑density lipoprotein
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with DM. This is in correlation with various studies done in the past which
also showed that diabetes is associated with dyslipidemia with increase
in TGL, small dense lipoproteins, and decrease in HDL cholesterol [9-11].
In our study, the level of TGL was high in MA positive subjects with
diabetes than those without diabetes. When the lipid profile was
compared between MA positive and negative apparently normal
postmenopausal women, the TC and LDL were significantly higher
in those with MA. Similarly, in the diabetic group, TC and VLDL
were significantly higher in those with MA. A study conducted by
Agarwal et al. showed that urine microalbumin can be used as an early
marker for complications in the hypertensive patient [12].
This clearly shows that MA is associated with cardiovascular risk factors
such as dyslipidemia. The actual mechanism for their association is not
well-known, but the possible mechanism is thought to be endothelial
dysfunction and vascular damage.
CONCLUSION

We conclude that MA may be considered as a marker for CVD not only in
diabetic individuals but also apparently normal postmenopausal women.
Hence, annual screening of MA in all postmenopausal women irrespective
of their diabetic status is recommended. Necessary preventive actions at
the early stage may help in minimizing the adverse effects.
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