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Frequency of microalbuminuria in patients with ischemic stroke
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Objective: To determine the frequency of
microalbuminuriain patients with ischemic stroke.
Methodology: This cross-sectional study was
conducted from 1% April 2009 to 30" September
2009 at Allied Hospital, Faisalabad. 195 patients
of ischemic stroke, with or without diabetes
mellitus and hypertension were tested for early
morning urine albumin to creatinine ratio. Aurinary
albumin to creatinine ratio of 30 to 300 g/mg was
considered as microalbuminuria.

Results: Out of 195 patients, microalbuminuria
was present in 94 (48.2%) patients. Out of 68
diabetic patients, microalbuminuria was present
in 37 (54.4%) patients while out of 127 non-
diabetics, 57 (44.9%) had microalbuminuria. Out
of 113 hypertensive patients, microalbuminuria

was present in 56 (49.6%) while out of 82 non-
hypertensives, 38 (46.3%) had microalbuminuria.
Among 28 patients having both diabetes mellitus
and hypertension, 16 (57.1%) had
microalbuminuria. Out of 42 patients without both
diabetes and hypertension, 17 (40.5%) had
microalbuminuria.

Conclusion: We found high frequency of
microalbuminuria in patients with ischemic stroke.
Therefore, microalbuminuria could be is a useful
modifiable factor, in addition to conventional risk
factors, in identifying those at increased risk of
ischemic stroke. (Rawal Med J 2013;38:97-99).
Keywords: Albuminuria, diabetes mellitus,
hypertension, ischemic stroke.

INTRODUCTION

Ischemic stroke is the leading cause of physical
disability and third leading cause of death
worldwide.' It is predicted that stroke will soon
become the leading cause of death worldwide.” One
study reported a stroke prevalence of 4.8% in
Pakistani population.” The most important
modifiable risk factors for stroke are hypertension,
diabetes mellitus, cigarette smoking and
hypercholestero-lemia.’ Other risks include heavy
alcohol consumption, illicit drug use and age above
55 years.” Atherosclerosis of the arteries supplying
the central nervous system is believed to be the main
etiologic factor in ischemic stroke and
microalbuminuria (MA), defined as albumin
concentration of 30 to 300 mg/day in a 24-hour urine
collection or 30 to 300 pg/mg creatinine in a spot
urine sample (preferred method), is considered to be
associated with atherosclerosis.”

The proposed mechanism of MA leading to clinical
vascular disease is increased systemic vascular
permeability due to endothelial damage caused by
systemic atheroma formation.” It is believed to be a
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major independent risk factor for cardiovascular
disease as well ischemic stroke.” It has been
observed in 46-50% of patients with ischemic stroke
in various international studies.” " Interestingly, it is
found in 5-7% of seemingly healthy individuals."”
These data suggest that MA merits further
examination as a potentially inexpensive and easily
measured marker of increased risk for stroke.”
Albuminuria is strongly linked to stroke risk, and
persons with elevated urinary albumin excretion
may especially benefit from more intensive vascular
risk reduction.""” The aim of this study was to
determine the frequency of MA in patients with
ischemic stroke.

METHODOLOGY

Patients admitted via outpatient department/
medical emergency of Allied Hospital, Faisalabad
with diagnosis of ischemic stroke on basis of focal
neurological deficit and infarction on CT scan brain
within 72 hrs of admission were included in this
cross sectional study. An informed written consent
from patient or a first degree relative was obtained.
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An ACR of 30 t0300 g/mg was considered as MA.
With sample size of 195, all patients of ischemic
stroke with or without diabetes mellitus, with or
without hypertension, with or without
hypercholesterolemia and with or without smoking
were included in the study. Those with plasma
creatinine >1.2mg/dl, urinary tract infection,
congestive cardiac failure and menstruating women
were excluded from the study. Data was analyzed
using SPSSv 10.

RESULTS

Out of 195 patients, there were 105 (53.8%) male
and 90 (46.2%) females. Age ranged from 22 -100
years (mean 60.06+14.31). Patients were distributed
in 4 different age groups; Group 1 (20-40 years) had
20 patients (10.3 %), group 2 (41-60 years) had 80
patients (41 %), group 3 (61-80 years) had 85
patients (43.6 %) and group 4 (81-100 years) had 10
patients (5.1%).

Table 1. Distribution of patients according to DM, HTN
and Microalbuminuria.

Variable Present (%) Absent (%)
Diabetes Mellitus 68 (34.9%) 127(65.1%)
Hypertension 113 (57.9%) 82 (42.1%)
Microalbuminuria 94 (48.2%) 101 (51.8%)

Minimum duration of stroke was 3 hours while
maximum was 70 hours (mean 13.80+9.9).
Minimum ACR was 2.53 g/mg while maximum
was 295.60 g/mg (mean 63.54+66.63). More
patients had hypertension then diabetes and MA was
present in 94 (48.2%) patients (Table 1). Among 90
female patients, MA was present in 46 (51.1%)
patients.

Table 2. Distribution of patients with microalbuminuria in
relation with DM and HPTN.

Microalbuminuria | Chi-square p-
Present Absent value value
Diabetes Present 37 31
Mellitus Absent 57 70 1.611 0.204
Hypertension | Present 56 57
Absent 38 44 0.197 0.657

Among a total of 68 diabetic patients, MA was
present in 37 (54.4%) patients and out of 127 non-
diabetics, 57 (44.9%) had MA (p=0.204). Among a
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total of 113 hypertensive patients, MA was present
in 56 (49.6%) patients and out of 82 non-
hypertensives, 38 (46.3%) had MA (p=0.657) (Table
2). Among a total of 40 patients having diabetes
without hypertension MA was presentin 21 (52.5%)
and out of 85 patients having hypertension without
diabetes, 40 (47.1%) had MA (Table 2). Among a
total of 28 patients having both diabetes and
hypertension, 16 (57.1%) patients had MA and
among a total of 42 patients without both diabetes
and hypertension, 17 (40.5%) patients had MA. MA
was more frequent in first 24 hours when plotted
according to duration of ischemic stroke.

DISCUSSION

Our study results revealed that MA was present in
48.2% of patients with ischemic stroke and among
non-diabetics, 44.9% of patients had MA. These
results are in accordance with earlier studies
reporting MA in 46.7% of acute non-diabetic
ischemic stroke patients and as opposed to only
13.5% of controls, who had stroke several months
ago."" In an Indian study MA was found in 68% of
acute non-diabetic ischemic stroke patients.” Yuyun
et al, in multivariate analysis found that MA was
only independent predictor of ischemic stroke (HR
2.01;95% CI 1.29 to0 3.31) and concluded that it was
independently associated with approximately 50%
increase in risk of stroke in general population.”

In our study, frequency of MA was 52.5% in patients
with diabetes alone and 47.1% in patients with
hypertension alone. In the presence of both diabetes
and hypertension, frequency arose to 57.1%. These
results are in accordance with the study of Beamer et
al who reported that diabetes was the clinical factor
most closely related to MA in both patients with
recent stroke and the combined group with
cerebrovascular disease.” Even after adjusting for
diabetes and hypertension, 40.5% of our patients
had MA. This is in accordance with EPIC-Norfolk
study and study of Beamer et al.""” We found that
MA was more common in first 24 hours after
ischemic stroke. Similar findings were noted by
others.” This may be partially as a consequence of
inflammatory reaction that involves renal system in
patients with ischemic stroke.

MA is modifiable with the use of ACE inhibitors,
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ARBs, ACE inhibitor plus ARB, ARB plus
Aliskiren, calcium channel blockers, beta blockers,
aldosterone antagonists and statins. With significant
frequency of MA in patients with ischemic stroke,
MA screening in general population with additional
risk factors for cerebrovascular disease should be a
routine, so that with early pharmalogical
intervention we may be able to decrease the
morbidity and mortality in this group of patients.
This study limitations include a single early
morning spot urine sample was tested for MA for
cost effectiveness, while current guidelines require
at least two of three specimens fall within the
microalbuminuric range in order to label as MA.”
Moreover, as the study was of cross-sectional in
design, it is not easy to predict exactly whether MA
preceded stroke or vice versa. Future cohort studies
will be helpful in providing an answer.

CONCLUSION

There was a high frequency of microalbuminuria in
patients with ischemic stroke. This is a useful
modifiable factor in identifying those at increased
risk of ischemic stroke.

Author Contributions:

Conception and design: Muhammad Ahsan Farooq, Muhammad
Sohail Anjum, Fayyaz Ahmed Malik, Naila Kalsoom

Collection and assembly of data: Muhammad Ahsan Farooq,
Muhammad Sohail Anjum

Analysis and interpretation of the data:
Drafting of the article: Fayyaz Ahmed Malik
Critical revision of the article for important intellectual content:
Muhammad Ahsan Farooq, Muhammad Sohail Anjum, Fayyaz
Ahmed Malik, Naila Kalsoom

Statistical expertise: Naila Kalsoom

Final approval of the article: Muhammad Ahsan Farooq,
Muhammad Sohail Anjum, Fayyaz Ahmed Malik, Naila Kalsoom
Conflict of Interest: None declared

Corresponding author email:friendsohail712@gmail.com
Rec. Date: Nov 17,2012 Accept Date: Jan 17,2013

Naila Kalsoom

REFERENCES

1. Shafgat S. Clinical practice guidelines for the
management of ischemic stroke in Pakistan. J Pak Med
Assoc2003;53:600-2.

2. Feigin VL. Stroke epidemiology in the developing
world. Lancet2005;365:2160-1.

3.  Khealani BA, Hameed B, Mapari UU. Stroke in
Pakistan. J Pak Med Assoc 2008; 58:400-3.

4.  Dickerson LM, Carek PJ, Quattlebaum RG. Prevention
of recurrent ischemic stroke. Am Fam Physician
2007;76:382-8.

5. American Heart Association. Stroke Risk Factors.
Available from: http://www.americanheart.

99

org/presenter.jhtml?identifier=4716

6. Libby P. The pathogenesis of atherosclerosis. In: Kasper
DL, Braunwald E, Fauci AS, Hauser SL, Longo DL,
Jameson JL, editors. Harrison's Principles of Internal
Medicine. Vol. II.16th ed. New York: McGraw-Hill;
2005:1425-30.

7. Powers AC. Diabetes mellitus. In: Fauci AS, Braunwald
E, Kasper DL, Hauser SL, Longo DL, Jameson JL, et al,
editors. Harrison's Principles of Internal Medicine. Vol.
I1.17th ed. New York: McGraw-Hill; 2008:2275-304.

8. Cao JJ, Barzilay JI, Peterson D, Manolio TA, Psaty BM,
Kuller L, et al. The association of microalbuminuria with
clinical cardiovascular disease and subclinical
atherosclerosis in the elderly: the cardiovascular health
study. Atherosclerosis 2006;187:372-7.

9.  TuttleKR. Cardiovascular implications of albuminuria. J
Clin Hypertens (Greenwich) 2004;6(11 suppl 3):13-7.

10. Yuyun MF, Khaw KT, Luben R, Welch A, Bingham S,
Day NE, et al. Microalbuminuria and stroke in a British
population: the European Prospective Investigation into
Cancer in Norfolk (EPIC-Norfolk) population study. J
Intern Med 2004;255:247-56.

11. Szczudlik A, Turaj W, Slowik A, Strojny 1J.
Microalbuminuria and hyperthermia independently
predict long-term mortality in acute ischemic stroke
patients. Acta Neurol Scand 2003;107:96-101.

12. de Zeeuw D, Parving HH, Henning RH.
Microalbuminuria as an early marker for cardiovascular
disease. J Am Soc Nephrol 2006;17:2100-5.

13. Beamer NB, Coull BM, Clark WM, Wynn M.
Microalbuminuria in ischemic stroke. Arch Neurol. 1999
;56(6):699-702.

14. Lee M, Saver JL, Chang KH, Ovbiagele B. Level of
albuminuria and risk of stroke: systematic review and
meta-analysis. Cerebrovasc Dis. 2010;30:464-9.

15. Lee M, Saver JL, Chang KH, Liao HW, Chang SC,
Ovbiagele B. Impact of microalbuminuria on incident
stroke: a meta-analysis. Stroke 2010;41:2625-31.

16.  Slowik A, Turaj W, Iskra T, Strojny J, Szczudlik A.
Microalbuminuria in nondiabetic patients with acute
ischemic stroke: Prevalence, clinical correlates, and
prognostic significance. Cerebrovasc Dis 2002;14:15-
21.

17. Turaj W, Slowik A, Wyrcicz-petkow U, Pankiewicz J,
Iskra T, Rudzi ska M, et al. T he prognostic significance
of microalbuminuria in non-diabetic acute stroke
patients. Med Sci Monit 2001;7:989-94.

18. Mathur PC, Punckar P, Muralidharan R.
Microalbuminuria in nondiabetic acute ischaemic stroke
- An Indian perspective. Ann Ind Acad Neurol
2005;8:237-42.

19. Beamer NB, Coull BM, Clark WM, Wynn M.
Microalbuminuria in ischemic stroke. Arch Neurol
1999;56:699-702.

20. KDOQI Clinical practice guidelines and clinical practice
recommendations for diabetes and chronic kidney
disease. Am J Kidney Dis 2007;49(2 suppl 2):S12-154.

Rawal Medical Journal: Vol. 38. No. 2, April-June 2013



