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ABSTRACT
Introduction: Cardiovascular and cerebrovascular diseases are
leading causes of morbidity and mortality worldwide. Stroke
accounts for the second leading cause of death, about 11.13%
of total deaths worldwide. Microalbuminuria is known to be
associated with increased risk of mortality in ischaemic stroke
patients. But there have been no studies to assess whether
microalbuminuria affects the early clinical outcome of patients
with acute ischaemic stroke.
Aim: This study aims to investigate whether microalbuminuria
affects the early clinical outcome of patients with acute
ischaemic stroke.
Materials and Methods: This is a prospective study of pati
ents with ischaemic stroke (who presented within 24 hours
of symptom onset) who were consecutively admitted in three

tertiary care centres during the time period from November
2013 to June 2015. Early clinical outcomes in patients were
assessed by investigating the presence of Early Neurological
Deterioration (END) using the National Institute of Health Stroke
Scale. Urine albumin creatinine ratio was divided into two
categories – Normal (less than 30mg/g of creatinine) or Urine
Microalbuminuria (30-300 mg/g of creatinine).
Results: Total 42 out of 70 patients (60%) were found to have
microalbuminuria. In multivariate logistic regression analysis,
microalbuminuria was found to be independently associated
with END in patients with acute ischaemic stroke (p=0.044).
Conclusion: In the early periods following acute ischaemic
stroke, patients with microalbuminuria have worse clinical
outcome.
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INTRODUCTION

it is a treatable factor further studies are needed on this aspect.

Management strategies are focused in tackling the increasing
burden of cardiovascular and cerebrovascular disease worldwide.
In doing so one must approach the risk factors and predictors
of these diseases. Microalbuminuria (MA) is a proved predictor
and an established risk factor for cardiovascular mortality
and morbidity [1-6]. This is not only applicable in diabetic and
hypertensive patients but also found to correlate in the general
population [2,4].

Objectives of study included:

In addition, various studies have shown MA to be an independent
predictor of developing new strokes as well as recurrent strokes
and it was associated with increased short term and long term
mortality in acute ischaemic strokes [7-10]. Many clinical trials
have suggested that albuminuria should not only be considered
as a risk assessment marker but a treatment target [2,4].

This was a prospective study of patients with ischaemic stroke
who were consecutively admitted in three tertiary care hospitals
in the time period from November 2013 to June 2015. Patients
included were those who had an acute ischaemic stroke and who
presented within 24hours of symptom onset. We excluded: 1)
Patients who had diseases which would influence the urine protein
excretion such as congestive cardiac failure, obstructive uropathy
and patients on nephrotoxic drugs (gold, pencillamine, heroin,
long term usage of NSAIDs, aminoglycosides) [15]; 2) Patients
diagnosed to have urinary tract infection on routine urine analysis
or on urine culture; 3) Patients diagnosed to have chronic kidney
disease, as this affects the urine albumin excretion; 4) Patients who
had fever, severe illnesses and menstruating patients who gave
false positives [15]; 5) Patients on treatment with ACE inhibitors or
angiotensin receptor blockers.

END in acute ischaemic stroke is a commonly occurring event and
has poor long and short term outcomes [11,12]. The predictors of
END (Clinical or Radiological), in acute stroke has been repeatedly
studied. These outcomes can be improved if predictors can be
recognised early and managed appropriately.
In a study conducted by Turaj W et al., where 52 acute ischaemic
stroke patients were studied, MA was found in 24 out of 52
(46.1%) acute stroke patients and in 5 out of 37 (13.5%) controls
(p<0.05). The 90-day mortality rate was higher in patients with MA
as compared to patients without MA (45.8% vs 7.1%) [13].
When Slowik A et al., studied 60 patients admitted within 24 hours
of their first ischaemic stroke, MA was found in 46.7% of patients
with acute stroke. It was found that patients with MA had a higher
mortality than those without MA (21% vs. 3% after 30 days, 39%
vs. 6% after 90 days and 50% vs. 9% after 1 year), p<0.05 for all
differences [14].
Although MA has been proved to cause increased mortality in
stroke patients, there is lack of studies on effect of MA on END. As
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1.
2.
3.

To find the percentage of patients with acute ischaemic stroke
having MA.
To compare the early clinical outcome in patients having acute
ischaemic stroke with and without MA.
To determine whether MA is an individual predictor of END.

MATERIALS AND METHODS

All the patients with acute ischaemic stroke satisfying the criteria
were included in the study. Informed consent was taken from all the
patients before taking the history and proceeding with the clinical
examination. The following risk factors of stroke were identified:
1.
2.
3.
4.

Hypertension
Diabetes Mellitus (DM) or raised Random Blood Sugar (RBS)
on admission
Smoking currently defined as “smoking of cigarette/beedies
within the last five years”
A past history of stroke or Transient Ischaemic Attack (TIA).
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Neurological evaluation was done with the help of National Institute
of Health Stroke Scale (NIHSS) scores on the day of admission
and repeated after 24 hours. Computed Tomography (CT) head
was done in all patients in the study to confirm the diagnosis and
an electrocardiogram was also done. The other investigations that
were done for the patients were routine investigations including
Complete Blood Count (CBC), Liver Function Tests (LFT), Renal
Function Tests (RFT) with electrolytes, Random Blood Sugar
(RBS), urine routine and microscopy.
The assessment of MA was based on random morning spot urine
done on the first morning after admission in the fasting state. Urine
albumin was measured using immunoturbidimetry method and
urine creatinine by Jaffe’s method. Urine albumin excretion was
estimated as the Urine Albumin Creatinine Ratio (UACR) in mg
albumin/g creatinine. The patient’s clinical status was evaluated
again on the day of discharge with Modified Rankin Score (MRS).

[Table/Fig-1]: Prevalence of END.
Y axis: Indicates percentage
X axis: Indicated presence or absence of END

statistical Analysis
Collected data was analysed using SPSS for Windows version
17.0. The Fischer-exact-test and Chi-Square test were used to
compare categorical variables and Student t-test for continuous
variables. Multiple logistic regression analysis was used to evaluate
the independent predictors of END. The variables tested were
adjusted for age, sex, baseline NIHSS scores and any variable
(among the four variables- Hypertension (HTN), Diabetes Mellitus
(DM) or raised RBS, Smoking and previous history which was
found to have clinical significance) with a p-value of <0.05 was
considered significant.

RESULTS
Out of the 70 subjects studied, 33 had END. The prevalence of END
in our study was 47.1% [Table/Fig-1]. When we analysed our data,
it was found that the subjects predominantly fell in the age group
of 61-70 yrs (31.7%) and the mean age was around 62 years. The
correlation between age and END was found to be insignificant (p
= 0.597). The study subjects were mostly males (72.1%) and there
was no significant correlation found between sex and END (p =
0.297). The statistically significant risk factors found in our study
were DM, HTN, RBS and history of old Cerebrovascular Accident
(CVA) (p=0.002, p=0.001, p<0.001, p= 0.031, respectively). The
mean baseline NIHSS score with END was found to be 11.23 and
that for without END was 10.55 (statistically insignificant p =0.194).
This means that patients with END did not have a higher score in
the stroke scale on admission as compared to those without END.
The correlation of END with various risk factors has been depicted
in [Table/Fig-2].
Out of the 70 subjects studied, 42 had MA. The prevalence of
MA in our study was 60%. Among the 42 subjects 28 (70%) had
END and 14 (30%) did not had END. The statistical correlation
was found to be highly significant with a p-value of 0.006. Logistic
regression analysis which was adjusted for age, sex, baseline
NIHSS score, DM, HTN, history of old CVA and RBS showed
that MA is an independent predictor of END (p-value = 0.044) as
depicted in [Table/Fig-3].

DISCUSSION
Apart from the conventional risk factors for acute ischaemic stroke,
recently MA has been found to be a potential risk factor and a
predictor of mortality in such patients [7-10].
In our study, the prevalence of END was found to be about 47.1%.
The frequency of END differs amongst studies ranging from 12%
to 42%. In a recently published Australian study, 19% of acute
stroke patients had END and in the Barcelona Stroke Registry,
37% showed END [12]. The probable factor for this difference is
that the time frame from symptoms to the first evaluation is varied
in different studies.
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[Table/Fig-2]: Correlation of END with risk factors of stroke.
Y Axis: indicates percentage
X Axis: Indicates the presence or absence of END in patients with various risk factors
for stroke.
Logit
co-efficient

SE

p-value

Adj.OR

Age in years

-0.089

0.052

0.096+

0.92

0.82-1.01

Sex

2.022

1.357

0.136

7.55

0.53-107.9

DM

0.655

1.072

0.541

1.93

0.24-15.73

HTN

2.434

1.211

0.044*

11.41

1.06-122.41

CVA

2.164

2.131

0.310

8.71

0.13-566.67

RBS

0.001

0.007

0.966

1.00

0.99-1.01

Micro-albuminuria

2.753

1.365

0.044*

15.69

1.08-227.88

NIHSS-Baseline

-0.270

0.115

0.019*

0.76

0.61-0.96

Variables

95%CI

[Table/Fig-3]: Multivariate regression analysis to predict the Early Neurological
Deterioration (END).
Logit Co-efficient: Logistic Regression Coefficient
SE: Standard Error
Adj. OR: Adjusted Odds Ratio
CI: Confidence Interval

In the present study the subjects predominately were in the age
group of 61-70years (31.7%) and were mostly males (72.1%).
There was no significant statistical correlation between END and
age (p=0.297) or sex (p=0.597).
Assessment of risk factors of END in our study showed that
patients with diabetes, HTN and history of old CVA had increased
incidence of END. DM was considered to be a predictor of
neurological deterioration in some studies but not in others
[16]. In our study, DM didn’t have an individual predictive value
of END (p=0.541), where as HTN was found to be an individual
predictor of END (p =0.044). This is consistent with the findings in
the study conducted by Yamamoto et al., which said that arterial
hypertension was an individual predictor of END [16].
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Post stroke hyperglycaemia has been found to be associated with
lesion expansion as well as poor clinical outcome in both diabetic
and non diabetic patients [17-19]. Though our study showed a
positive correlation between hyperglycaemia and END (p=0.001),
hyperglycaemia could not be considered individually associated
with neurological deterioration, when DM and baseline NIHSS
scores were taken into consideration (p = 0.966).
Many studies have demonstrated that the initial severity of stroke
(Baseline NIHSS value) has a significant contribution to END
[12,16]. The results of our study showed that the baseline NIHSS
score was not significantly different in the two groups (11.23 in
END group vs. 10.55 in non END group), thus not making any
significant contribution to neurological deterioration.
MA was found in 60% of the patients, among which 70% of patients
had END. The results of our study showed that MA was individually
associated with END and thus a higher functional impairment at
discharge in acute ischaemic stroke (78.8% of patients with END
had MRS at discharge >2).
Some studies have emphasized that MA is an acute phase reactant
and cannot be considered as a marker of angiopathy which
means that a clinical severe stroke should have an increased urine
albumin excretion [20,21]. In our present study, MA was found
to be linked to END even after adjusting for the baseline NIHSS
score and other risk factors thus signifying that END and MA have
a common underlying pathological process.
As previous studies have concentrated only on association of MA
with recurrent strokes and long term mortality, our study has a
noteworthy contribution to the link between MA and END.

LIMITATION
The limitations of our study are as follows: 1) Intra-individual
variability in MA is a known fact. Urine albumin was only measured
in a one spot urine sample in our study. Although one study
has shown that the early morning spot-test is equivalent to 24
hours urine albumin measurements [22], it would have been
more appropriate to take two other samples; 2) All the potential
confounders of urine MA couldn’t be completely ruled out.

CONCLUSION
In conclusion, MA has been found to be an individual risk factor
and it can be used as a marker for predicting which strokes may
have END. Management strategies should be focused towards
the treatment of MA in acute ischaemic stroke. Further studies are
required to clarify the early clinical implication of MA and better
treatment options for the same.
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