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Background: Diabetes mellitus has become one of the biggest health
problems of this era. The resultant microvascular and macrovascular
complications add to significant amount of morbidity and mortality. Urine
microalbumin is considered as an early marker for microvascular complications among diabetic patients. The aim of this study was to find out the
Key words: Diabetes; HbA1c; Microalbu- prevalence of microalbuminuria among type 2 diabetic patients attending
minuria.
Kathmandu Medical College and its relation with glycemic control, age,
sex, duration of diabetes.
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Methods: A total of 208 previously diagnosed type 2 diabetic patients atMedical College, Duwakot
tending medical outpatient department of Kathmandu Medical College,
Email: prabinkaarki@gmail.com
Sinamangal were included in the study over a period of 1 year (October
2017 - September 2018). Fasting and 2-hour postprandial venous blood
for blood glucose and HbA1c measurement and early morning urine samCitation
ple (after overnight fast) was collected for detection of microalbuminuria.
Karki PK, Timalsina S, Chalise S, Yadav A, Statistical analysis was done using SPSS version 23.
Bhattarai AK. Prevalence of microalbuResults: The prevalence of microalbuminuria among the study population
minuria and its association with glyce(mean age: 54.22 ± 11.76 years, mean HbA1c: 7.62 ± 1.53 %) was 42.8%.
mic control in type 2 diabetic patients:
Microalbuminuria had significant correlation with HbA1c and duration of
a cross sectional study at Kathmandu
diabetes (p<0.001), but not with age, sex and type of medication. There
Medical College. Journal of Chitwan
was positive correlation between urine microalbumin and fasting and
Medical College. 2019; 9 (27): 2-7.
post-prandial blood glucose.
Conclusions: Our present study found high prevalence of microalbuminuria among diabetic patients with poor glycemic control. It is suggested
that tighter glycemic control with regular urine microalbumin testing
should be integral part of diabetic management plan to prevent long term
complications such as diabetic nephropathy

INTRODUCTION

be 8.4 %, the variability being seen in rural and urban
population4, and is bound to increase in the coming
Diabetes mellitus is a metabolic disorder years, driven by rapid urbanization, shift towards
characterized by hyperglycemia resulting from sedentary lifestyles and nutrition transition leading
variable degree of insulin resistance, impaired to overweight and obesity. Complications from
insulin secretion or both.1,2 The global prevalence of diabetes mellitus can be divided into microvascular
diabetes mellitus is on a steady rise, with the world (such as retinopathy, neuropathy, nephropathy) and
population with this condition projected to reach 592 macrovascular (such as acute myocardial infarction,
million by 2035.3 In Nepal, the pooled prevalence of peripheral vascular disease, stroke) varieties that
type 2 diabetes mellitus (T2DM) has been reported to result in significant morbidity and mortality, adding
2
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to the burden of disease. Diabetic nephropathy,
as defined as diabetes with albuminuria or
impaired glomerular filtration rate, or both is one
of the frequent microvascular complications with
variable prevalence (2.2% - 14.2 %) in different
population.5,6 Microalbuminuria is considered as an
early marker of diabetic nephropathy, with higher
levels of urinary albumin representing a generalized
vascular damage rather than renal microvascular
injury alone.7 In recent years, the incidence of end
stagerenal disease (ESRD) has increased drastically
that has been attributed to increased incidence
of diabetes mellitus in the general population.8
Diabetic nephropathy has been reported as one of
the leading etiologies of ESRD in Nepal.9

College, Sinamangal. Exclusion criteria were patients
with newly diagnosed diabetes mellitus, patients
with other causes of proteinuria, hematuria and
renal failure, recent history of urinary tract infection
and presence of any self-reported acute illness or
fever after taking detailed history and observing
previous medical records.
After taking written consent from the research
participants during their outpatient visits, an
interviewer-administered
questionnaire
was
completed that included socio-demographic data and
detailed medical history including the list of current
medication. Two blood samples (5 ml) weredrawn
by venipuncture under aseptic conditions by trained
laboratory personnel. The first sample was collected
in the morning after overnight fasting (minimum 8
hours) for estimation of serum fasting blood glucose
(FBG) and whole-blood HbA1c whereas the second
blood sample was drawn 2 h after an average
meal by the patients for estimation of serum postprandial blood glucose (PPBG). A single spot urine
sample was collected in the early morning after
overnight fasting. Blood glucose was determined
by Selectra Pro M analyzer (EliTech Clinical Systems)
using enzymatic colorimetric method (GOD/POD/
PAP method).

Glycosylated hemoglobin (HbA1c) is used as a marker
of blood glucose controlin the diabetic patients.It
determines average glycemic control over a period
of 8-12 weeks and its higher values correlate with
the development of microvascular complications
in the diabetic patients.10 The Diabetes Control and
Complications Trial (DCCT) and United Kingdom
Prospective Diabetic Study (UKPDS) highlighted the
fact that careful monitoring and control of glycemia
(HbA1c<7.0 %) in patients with T2DM decreased the
possibility of developing microalbuminuria by 34%
and therefore, maintaining optimal HbA1c has been
advised for all diabetic patients to prevent such HbA1c(Glycated hemoglobin) was measured using
chromatographic technique by D-10TM Hemoglobin
complications.11, 12
analyzer(Bio-Rad Laboratories, Inc.). Based on HbA1c
With the rise in the patients with T2DM in Nepal values, the glycemic control was categorized into: a)
and the well-known importance of early diagnosis, good control (≤ 7.0 %), b) fair control (7.01 - 8.20
treatment and prevention of microalbuminuria in %),and c) poor control (> 8.20 %).Urinary albumin
this population, this study was aimed at describing was measured by point-of-care NycocardTM urinarythe prevalence of microalbuminuria in T2DM albumin test.In controlled laboratory testing, a
patients, the patient characteristics and evaluating precision of <10% expressed by the coefficient of
the relationship between microalbuminuria and variation (CV) is usually achieved for the test. A
glycemic control.
diagnosis of microalbuminuria was made if urinary
albumin was≥ 20 mg/L up to 200 mg/L. Values above
200 mg/L were classified as clinical albuminuria.
METHODS

Data was collected, compiled and analyzed by
using Statistical Package of Social Science (SPSS)
A cross-sectional study was conducted from October
software version 23. The data were expressed as
2017 to September 2018. Ethical clearance was
mean ± SD or median (minimum-maximum) as
obtained from the Institutional Review Committee
appropriate. The mean and median comparisons
(IRC) of Kathmandu Medical College(Ref No.
of different variables between no-microalbuminuria
02082017). The study group comprised of 208
and microalbuminuria-present groups was done
previously diagnosed type 2 diabetic patients
by student’s t-test and Mann-Whitney U-test
(duration of diabetes > 6 months) attending medical
respectively. The difference in proportions was
outpatient department of Kathmandu Medical
JCMC/ Vol 9/ No. 1/ Issue 27/ Jan-Mar, 2019
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analyzed by chi-square test. The association between
HbA1c and microalbuminuria was determined by
Spearman’s rank correlation coefficient. P-value of <
0.05 was considered to be statisticallysignificant.

and 111 females (53.4 %).The median duration of
diabetes was 5 years (Range: 0.5 – 21 years). 81.3 %
of the patients were using oral hypoglycemic agents
(OHAs), and the remaining 18.8 % were using insulin.

RESULTS

The mean HbA1c of the study population was 7.62
± 1.53 %. Sub-dividing the study group based on
glycemic control, approximately only one-third of
the patients (36.5 %) had good glycemic control
[Table 1].

A total of 208 diabetic patients (mean age: 54.22 ±
11.76 years, age ranging from 29 – 84 years) were
included in the study. There were 97 males (46.6 %)

Table 1: Frequency and mean HbA1c (%) of the patients based on glycemic control status
Glycemic control group
Good control
Fair control
Poor control
Total

No. of patients
76
82
50
208

In the study population, 89/208 patients (42.8
%) had microalbuminuria and 55.8 % didn’t
have the condition. 3 of the patients had clinical

Percentage (%)
36.5 %
39.4 %
24.0 %
100.0 %

HbA1c (mean ± SD)%
6.18 ± 0.51 %
7.59 ± 0.35 %
9.85 ± 1.04 %

albuminuria i.e. above the range for definition of
microalbuminuria and these were excluded from
further analysis[Table 2].

Table 2: Frequency of patients based on microalbuminuria status
Status
No microalbuminuria
Microalbuminuria
Clinical albuminuria

No. of patients
116
89
3

The diabetic patients who had microalbuminuria
had significantly longer duration of disease and
higher mean HbA1c levels compared to the patients

Percentage (%)
55.8 %
42.8 %
1.4 %
without microalbuminuria. The two groups were not
different in age, sex and medication use distribution
[Table 3].

Table 3: Demographic variables and HbA1c of the patients expressed as mean ± SD or frequency or median
(minimum- maximum) as appropriate based on microalbuminuria status
Microalbuminuria status
Variables
No microalbuminuria Microalbuminuria
(n= 116)
(n = 89)
Age (years)
53.07 ± 12.06
56.16 ± 11.07
Sex (Male/Female)
52/64
43/46
Medication use (OHA/ 99/17
67/22
Insulin)
Duration of diabetes 4.00 (0.50 – 20.00)
8.00 (0.50 – 21.00)
(years)
HbA1c (%)
6.93 ± 0.94
8.45 ± 1.65
4

present

Chi-Square
0.06
0.62
0.07
< 0.001
< 0.001
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Glycemic control (expressed as HbA1c) was positively
correlated with microalbuminuria status (Spearman’s
rho = 0.478, P< 0.001).On post-hoc contingency
table analysis (using adjusted residual method),
the proportion of patients with microalbuminuria
was significantly higher in poor glycemic control
group compared to good glycemic control group
(46.1 % vs. 18.1 %, P <0.001). Conversely, the good
glycemic control group had a far greater proportion
of patients without microalbuminuria compared to
poor glycemic control group (50.9 % vs. 6.0 %, P<
0.001).

Fig 1: Bar diagram showing the distribution of
microalbuminuria in relation to glycemic control (n
= 205)
The urine microalbumin had significant positive
correlations with both fasting and post-prandial
blood glucose (Pearson’s r = 0.461 and 0.458
respectively, P< 0.001).
DISCUSSION

the overall prevalence of microalbuminuria was
found to be 42.8%. A study conducted by Sigdel
et al14 in Pokhara(45.5%) and and Khadka B et al15
in Rupandehi (46.5%) reported similar prevalence
Similarly, Ambayiramet al.16 also reported
comparable prevalence of microalbuminuria with
41.5% in Chidambaram, India. The prevalence,
however, have differed significantly in different
studies (such as a lower prevalence of 14.2% in
a study by Ardekani et al6). This variation may be
due to different factors like differences in the study
population, techniques used for urine collection,
time and amount of urine collected, differences in
methods of measuring microalbuminuria, criteria
for defining microalbuminuria etc. The mean HbA1c
of the study population was 7.62 ± 1.53 %.24%
had poor glycemic control. The prevalence of
microalbuminuria was significantly higher in poor
glycemic control group compared to good glycemic
control group, strongly supporting findings from
previous studies.17,18 Several studies have revealed
age, sex, duration of diabetes, body mass index and
poor glycemic control as risk factors for development
of microalbuminuria.7,16,18 Our study showed that
patients with microalbuminuria had longer duration
of disease and higher HbA1c levels. The presence
of microalbuminuria was not affected by age, sex
and type of medication used.6,14 Therefore, it can be
concluded from our study that good glycemic control
and early diagnosis of diabetes and institution
of therapy are the two important predictors of
development of microalbuminuria in these patients.
In our study, we found significant correlation
between HbA1c and microalbuminuria as supported
by earlier studies.7,17,18 However, there are studies
that did not show significant association between
these two.19 These differences in findings may be
due to limited sample size, less time allocation for
the duration of study or variationin stage of the
disease in study population.The urine microalbumin
had significant positive correlations with both
fasting and post-prandial blood glucose, supporting
the outcome of previously conducted studies.7,18
This highlights the fact that diabetic patients should
have tighter control of blood glucose to minimize
microvascular complications.

Diabetes mellitus has a long natural history, because
of which there is a high prevalence of micro- and
macrovascular complications in the patients with
this condition. These have added burden to the
patients, health care providers and the national
health system.It’s an unarguable fact that the risks
of complications in patients with diabetes mellitus
are significantly reduced by improving the glycemic
control (which is done by targeting HbA1c in the
patient to remain in the desired range).13 The present
study shows that only one-third of the patients had
good glycemic control which is alarming, increasing
the susceptibility of the patients to develop diabetic
One important aspect to consider is the hospitalcomplications.
based nature of our study that has introduced
In the present study, 208 patients were studied and selection bias and therefore, might not be true
JCMC/ Vol 9/ No. 1/ Issue 27/ Jan-Mar, 2019
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representative of the diabetic population. There is
scope of further study including important variables
among larger diabetic population.

CONCLUSION
There is a high prevalence of microalbuminuria
in patients with type 2 diabetes mellitus, which is
associated with longer duration of disease and poor
glycemic control.Regular testing of HbA1c and urine
microalbumin should be an integral part of diabetic
patient management (particularly for the patients
with long duration of disease) to prevent and earlydiagnose renal complications associated with the
condition.
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