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ABSTRACT

Background: Microalbuminuria is a renal marker of generalized vascular endothelial damage and early athero-
sclerosis. Patients with microalbuminuria are at increased risk of microvascular and macrovascular complica-
tions of diabetes mellitus like myocardial infarction, stroke and nephropathy. Poor glycemic control increases
the risk of microalbuminuria. This study was conducted to determine the frequency of microalbuminuria in type
2 diabetes and compare the frequency of microalbuminuria in poor and good glycemic control in type 2
diabetes.

Material & Methods: One Hundred and twenty-two type 2 diabetic patients were included in the study. Data on
age, gender, duration of diabetes, microalbuminuria and HbA1c were recorded. Urine and blood samples were
collected and analyzed for microalbuminuria, blood glucose and HbA1c. All patients of both genders with type
2 diabetes for over 2 years were selected in this study. Patients with other causes of proteinuria were excluded.

Results: Out of 122 cases 58(47.5%) were male and 64(52.5%) were female. Average age of patients was 46.87
years and average duration of diabetes was 7.16 years. Over all prevalence of microalbuminuria was 29.5%.
Patients with poor glycemic control and good glycemic control have frequency of microalbuminuria of 35.9%
and 10% respectively.

Conclusion: Uncontrolled diabetes is strongly associated with prevalence of microalbuminuria. Screening for
microalbuminuria and HbA1c test should be done both in newly and already diagnosed type 2 diabetic patients
as an early marker of renal dysfunction and glycemic control.
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INTRODUCTION

Microalbuminuria (MA) is an earliest marker
of nephropathy and cardiovascular disease (CVD)
in patients with diabetes,! which is an albumin ex-
cretion rate of 20-200 pg/min on a timed collection.
Although microalbuminuria is predictive of worsen-
ing microvascular disease in the kidney (5-10% per
year progress to overt diabetic nephropathy), anin-
creased albumin excretion rate (AER) reflects a gen-
eralized abnormality of vascular function and is as-
sociated with 2-4 fold increases in cardiovascular
and all-cause mortality.2 Microalbuminuria requires
ultrastructural changes rather than alterations in
glomerular pressure or filtration rate alone.?
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There is some evidence that irrespective of the
duration and type of diabetes the damage to the
kidney can be avoided if good glycemic control is
achieved.* proportion of microalbuminuria is high
(72%) in Pakistan reflecting poor glycemic control
in our set up.®

Measurement of HbA1c is used to determine
average glycemic control over an 8-12 week period,
and HbA1c level has been linked to development
of microvascular complications.® The Diabetes Con-
trol and Complications Trial (DCCT) and United King-
dom Prospective Diabetic Study (UKPDS) have
demonstrated that intensive glycemic control sig-
nificantly reduces the risk for development of
microalbuminuria in type 2 diabetics. According to
DCCT strict glycemic control (HbA1c < 7) had a
relative risk reduction for development of microal-
buminuria by 34%. In the UKPDS, a difference in
HbA1c of 0.9% reduces the risk for development of
microalbuminuria by 30%. Therefore, a target HbA1c
<7 should be recommended in all patients with type
2 diabetes.”
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This study was designed to determine the
frequency of microalbuminuria in patients with type
2 diabetes in this part of the country and compare
this among those with good and poor glycemic
control.

MATERIAL AND METHODS

This cross sectional study was conducted in
the Medical Unit of Saidu Group of Teaching Hospi-
tals, Saidu Sharif, Swat from June 2011 to May 2012.
One hundred and twenty two known type 2 diabetic
patients were enrolled in the study by non probabil-
ity convenient sampling.

Demographic data and history regarding
name, age, sex, duration of DM was taken. Accord-
ing to WHO criteria diabetes type 2 was diagnosed
if fasting blood sugar was more than 126 mg/dl or
random blood sugar was more than 200 mg/dl and
not insulin dependent. Venous blood was collected
after 12 hours fasting for HbA1c. Twenty-four hours
urine was collected for estimation of microal-
buminuria.

In order to measure urinary albumin concen-
tration accurately, patients were given necessary in-
structions regarding the collection of urine samples.
When no evidence of infection and/or haematuria
was found in the urinalysis, urine samples were ex-
amined for microalbuminuria. Urinary albumin was
measured with an autoanalyzer (analyzer medical
system, Italy) using Randox kits (urinary albumin
measured with immunoturbidimetry method, UK).
A second 24-hours urine sample was obtained and
examined for microalbuminuria, if the first measure-
ment exceeded 30mg of albumin. The diagnosis of
microalbuminuria was confirmed when >30 mg/dI
albumin was found in the second sample. Twenty-
four hours urinary albumin concentration of <30 mg
were considered as normal (normoalbuminuria), 30—
300 mg as microalbuminuria. HbA1c was carried
out and labeled good glycemic control when found
less than 7 and greater than or equal to 7 were con-
sidered poor glycemic control. Patients with hyper-
tension and urinary tract infection were excluded
because these are the confounders. All the investi-
gations were done by single pathologist to control
the confounder and to make the study results
unbiased.

SPSS version 16 was used for the analysis of
data. Mean and standard deviation was calculated
for age, and duration of diabetes. Frequency and
percentage was calculated for gender. HbA1c and
microalbuminuria stratifications were done with re-
gards to age, gender and duration of diabetes to
see the effect of these on outcomes. Chi-square test
was applied between microalbuminuria and HbA1c
and cross tabulation tool was used to see the rela-
tion between HbA1c and microalbuminuria. P Value
< 0.05 was considered as significant.

RESULTS

A total of 122 patients were enrolled in this
study; 58 (47.54%) were male and 64 (52.46%) fe-
male with a ratio of 1:1.03. Sex distribution of
microalbuminuria showed that 22.4% male while
35.9% female patients had microalbuminuria. This
gender wise difference was not statistically signifi-
cant with p-value=0.102. (Table 1)

Average age of the patients was 46.87+3.2
years with the range of 30-50 years. Age wise distri-
bution of microalbuminuria is given in Table 2. It
shows percentages of different age groups having
microalbuminuria. Chi square test showed that
microalbuminuria had insignificant role over the age
of patients with p=0.797 but it did show that with
increase in age, the incidence of microalbuminuria
also increased. Average duration of diabetes was
7.16+3.18 years. Chi square test showed that
microalbuminuria had significant role over duration
of diabetes mellitus.

Results of HbA1c wise distribution of
microalbuminuria has been shown in the graphic

Table 1: Sex-wise distribution of
microalbuminuria. (n=122)

Microalbuminuria

Sex Yes No Total P-value

Male 13 45 58 0.10
22.4% | 77.6% | 100.0%

Female 23 41 64
35.9% | 64.1% | 100.0%

Total 36 86 122

29.5% | 70.5% | 100.0%

Table 2: Age wise distribution of
microalbuminuria.

Microalbuminuria

Age Yes No Total P-value

30-35 7 11 18 0.79
5.7% 9.1% 14.8%

36-40 9 26 35
7.4% 21.3% | 28.7%

41-45 10 25 35
8.2% | 20.5% | 28.7%

46-50 10 24 34
8.2% 19.7% | 27.9%

Total 36 86 122
29.5% | 70.5% |100.0%
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Fig 1: Microalbuminuria and HbA1c.

form showing over all proportion of microal-
buminuria as 29.5%. Chi square test shows that
microalbuminuria is significantly high in poor gly-
cemic control patients with p-value=0.007. (Fig. 1).

DISCUSSION

Diabetes mellitus is a global health problem.
Majority of patients are in the young and middle age
group.® The prevalence of diabetes mellitus is high
in Pakistan ranging from 3-14% which varies in the
Urban and Rural areas and is a major health prob-
lem in Pakistan.®

Microalbuminuria which is an early marker of
diabetic nephropathy may be present at diagnosis
of type 2 diabetes. It progresses to overt nephropa-
thy and eventually leads to decline in glomerular
filtration rate and ultimately to end stage renal dis-
ease or premature cardiovascular mortality.™

The frequency of Microalbuminuria in the
present study was 29.5%. Similar results have also
been shown by other studies with slight variation in
the frequency of microalbuminuria ranging from
24-34%.""'5 This slight variation in the frequency may
be due to different factors like variation in definition
of diabetes, stage of the disease, method of assess-
ment and ethnic susceptibility to develop nephropa-
thy.

Another finding in this study was that females
were major sufferers with 23 cases while males were
13. Female dominancy has also been noted by other
studies.'®"”

High frequency of diabetes was found in pa-
tients between 40-50 years of age. Similar results
were also reported by another study.™

Increase level of microalbuminuria is associ-
ated with increase rate of progression of kidney
damage, ultimately leading to end stage renal dis-
ease. Microalbuminuria also increases cardiovas-
cular morbidity and mortality?, therefore screening
of type 2 diabetics for microalbuminuria should be-
gin at the time of diagnosis to retard the progres-
sion and perhaps reversion to normoalbuminuria at
an early stages of disease. Once sustained microal-

buminuria develops then urinary albumin excretion
rate increases by 10-20% per year to overt nephr-
opathy over a period of 10-15 years. The rate of fall
of glomerular filtration rate in patients of diabetes
with overt nephropathy in type 2 diabetes is vari-
able ranging from 2-20ml/min/yr.® Therapeutic and
non-therapeutic intervention can reverse the
process at this stage but if untreated then will lead
to end stage renal disease and cardiovascular
mortality.

During the first 5 years of diabetes, microal-
buminuria rarely found suggesting that it is a marker
of early glomerular damage. Duration of diabetes is
an important factor which strongly correlates with
increase frequency of microalbuminuria. In the
present study 31 diabetic patients had microal-
buminuria even when the duration of diabetes was
less then 11 years. These are the patients who can
benefit from the screening Programme for
microalbuminuria to prevent or delay nephropathy
as well as other complications. The results of this
study have shown positive correlation between the
duration of diabetes and frequency of microal-
buminuria. A significant correlation between
microalbuminuria and duration of diabetes had also
been shown by other studies.'® Early detection of
diabetic nephropathy is important so that strategies
could be made to prevent progression to end stage
renal disease.

HbA1c, which is a measure of erythrocyte hae-
moglobin glycation and reflects mean glycemic
value for the previous 3 recent months;? have also
been measured in this study. The results of this study
have shown positive correlation between microal-
buminuria and glycemic control as shown by the
high frequency of microalbuminuria (33%) in poor
glycemic control (HbA1c >7) group as compared
to only 10% of microalbuminuria in good glycemic
control (HbA1c <7) group. A significant correlation
between microalbuminuria and glycemic control
have also been shown by other studies.'6.1819

Good glycemic control (HbA1c <7) reduces
both the incidence and progression of microal-
buminuria.’®2'22 Early diagnosis and treatment of
Diabetic patients aiming for a good glycemic con-
trol will prevent the development of nephropathy and
could also produce financial saving as well as bet-
ter patient outcomes.2*24

CONCLUSION

Uncontrolled diabetes is strongly associated
with prevalence of microalbuminuria. Screening for
microalbuminuria and HbA1c test should be done
both in newly and already diagnosed type 2 dia-
betic patients as an early marker of renal dysfunc-
tion and glycemic control.
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