
any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
Conflict of Interest: None.
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Abstract
Introduction with aim and objectives: Cerebrovascular diseases have recently emerged as a major health problem 
affecting the elderly population. The spectrum includes some of the most common and devastating disorders like 
ischemic stroke, hemorrhagic stroke and anomalies in vascular system. Microalbuminuria is an early finding in urine 
in the patients of diabetes and hypertension and it is associated with macrovascular complications like 
cerebrovascular accident and myocardial infarction. The aim of this study was to find out the pattern and frequency of 
microalbunuria with different types of stroke. Materials and Methods: Fifty cases of stroke Patients admitted in 
CMCH medicine and neurology department from 1 January 2019 to 31 June 2019 were analyzed and urine for 
microalbumin was done. Univariate statistical analyses were performed to see the outcome in relation with blood 
volume by SPSS-19. Results: Regarding analysis of gender distribution of 50 study patients, 27(60%) were found male 
and 23(40%) were found female. Male to female ratio was 1:0.4. Among the 50 patients, different types of occupation 
were found. House wife was common occupation. Among the total patients, most of them were from lower middle class 
24(61.4%). Others were from low 16(32.0%) and upper middle class 10(5.75%) group. Most of the patients were from 
rural residence 41(80%). In our study, 13(71.42%) patients had hypertension. Diabetes mellitus was found among 
13(8.57%). Different examination findings were analyzed where mean GCS of ischaemic stroke was 14.5 and mean 
GCS of hemorrhagic stroke was 10.6, 12 patients had abnormal fundoscopic findings. Regarding analysis of serum 
LDL and serum Creatinine, mean LDL level was 123.95 and mean serum Creatinine level was 1.19. After analysis, 
mean of urine for Microalbumin of 30 Ischaemic stroke patients was 71.96mg/L and mean of urine for Microalbumin 
of 20 Hemorrhagic stroke patients was 80.70mg/L.  Conclusions: We found high frequency of microalbuminuria in 
patients with stroke Therefore; microalbuminuria could be is a useful modifiable factor, in addition to conventional 
risk factors, in identifying those at increased risk of stroke.
Keywords: Risk factors, Stroke, Microalbuminuria.
Number of Tables: 08; Number of Figures: 01; Number of References:12; Number of Correspondence: 04.

Introduction:
Stroke is a global health problem. It is the leading cause of adult 
disability and the second leading cause of mortality worldwide1. It 
is a leading cause of functional impairment, with 20% of survivors 
requiring institutional care after three months and 15%-30% being 
permanently disabled1. Compared with the volume of prospective 
studies in coronary heart disease, there have been relatively fewer 
population studies investigating the risk of stroke. Current 
treatments for patients with established stroke are relatively less 
effective and risk factor interventions are the real hope of reducing 
stroke morbidity and mortality in populations2,3. Stroke or 
cerebrovascular disease (CVD) is the clinical designation for a 
rapidly developing loss of brain function due to a disturbance in the 
blood vessels supplying blood to the brain. This phenomenon can 
be due to ischemia (lack of blood supply) caused by thrombosis or 
embolism or due to a hemorrhage4. Microalbuminuria is the 
excretion of greater than 30 mg and less than 300 mg a day of 
albumin in the urine. The normal urinary albumin is less than 30 
mg per 24 hours. Stroke is a medical emergency and can cause 
permanent neurological damage, complications and death if not 
promptly diagnosed and treated. It is the third leading cause of 
death and the leading cause of serious disability5, with major 
societal consequences. Risk factors for stroke include advanced 
age, hypertension (high blood pressure), previous stroke or 

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.
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Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
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 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
Conflict of Interest: None. 
References:
1. American Heart Association. Heart Disease and Stroke 
Statistics-2004. Update. Dallas, Texas; 2003.
2. Adams H, Adams R, Del Zoppo G and Goldstein LB. 
Stroke Council of the American Heart Association; American 
Stroke Association. Guidelines for the early management of 
patients with ischemic stroke: 2005 guidelines update: a 
scientific statement from the Stroke Council of the American 
Heart Association/American Stroke Association. Stroke. 2005; 
36:916-923.
https://doi.org/10.1161/01.STR.0000163257.66207.2d

PMid:15800252 
3. Gorelick PB . Stroke prevention. Arch. Neuro., 1995; 
52:347-355.
https://doi.org/10.1001/archneur.1995.00540280029015
PMid:7710369 
4. Cotran RS, Kumar V, Fausto N, Nelso F, Robbins SL, 
Abbas AK. Robbins and Cotran pathologic basis of disease. 
7th ed. St. Louis, Mo: Elsevier Saunders; 2005. 
5. Sacco RL, Benjamin EJ, Broderick JP, Dyken M, Easton 
JD, Feinberg WM, et al. American Heart Association 
Prevention Conference. IV. Prevention and Rehabilitation of 
Stroke. Risk factors. Stroke.1997; 28: 1507-17.
https://doi.org/10.1161/01.STR.28.7.1507
PMid:9227708 
6. Woo J, Lau E, Kay R. A case control study of some 
hematological and biochemical variables in acute stroke and 
their prognostic value. Neuroepidemiol-ogy. 1990; 9:315-320.
https://doi.org/10.1159/000110794
PMid:2096314 
7. Mykkanen L, Zaccaro DJ, O'Leary DH, Howard G, Robbins 
DC, Haffner SM. Microalbuminuria and carotid artery 
intima-media thickness in nondiabetic and NIDDM subjects: 
The Insulin Resistance Atherosclerosis Study (IRAS). Stroke. 
1997; 28:1710-1716.
https://doi.org/10.1161/01.STR.28.9.1710
PMid:9303013 
8. Tiu SC, Lee SS, Cheng MW. Comparison of six commercial 
techniques in the measurement of microalbuminuria in diabetic 
patients. Diabetes Care. 1993; 16: 616- 620.
https://doi.org/10.2337/diacare.16.4.616
PMid:8462389 
9. Ni L, Lu J, Hou LB. Cystatin C, associated with 
hemorrhagic and ischemic stroke, is a strong predictor of the 
risk of cardiovascular events and death in Chinese. Stroke. 
2007;38:3287-3288.
https://doi.org/10.1161/STROKEAHA.107.489625
PMid:17947596 
10. Shlipak MG, Katz R, Sarnak MJ. Cystatin C and prognosis 
for cardiovascular and kidney outcomes in elderly persons 
without chronic kidney disease. Ann Intern Med. 
2006;145:237-246.
https://doi.org/10.7326/0003-4819-145-4-200608150-00003
PMid:16908914 
11. Shlipak MG, Sarnak MJ, Katz R. Cystatin C and the risk 
of death and cardiovascular events among elderly persons. N 
Engl J Med. 2005;352:2049-2060.
https://doi.org/10.1056/NEJMoa043161
PMid:15901858 
12. Fried LP, Borhani NO, Enright P. The Cardiovascular Health 
Study: design and rationale. Ann Epidemiol. 1991;1:263-276.
https://doi.org/10.1016/1047-2797(91)90005-W
PMid:1669507 



any cause, suffering from genetic, endocrine or any 
neurological diseases that might lead to overweight or obesity, 
who had known liver or renal disease and those were getting 
vitamin D and/or calcium supplementation. Informed written 
consent was taken from all the participants or parents or 
guardians. Proper history, physical examination including 
anthropometric indices like weight, height, BMI were taken. 
The weight was measured by using electronic weighing 
machine and height was recorded using stadiometre. BMI was 
calculated dividing weight (kg) by height (meter) ².  Patients 
were categorized into obese or overweight according to CDC 
BMI chart for particular age and sex. 
Overweight: BMI 85th to < 95th  centile
Obese: BMI ≥ 95th centile.
Biochemical assessment:
Observation and Result: 
Vitamin D, parathormone and other biochemical parametres 
were estimated from venous blood of the study population in 
the Department of Biochemistry of the same university. Here 
25(OH) D3 is used to measure the vitamin D level in the body 
as it is the major circulating form of vitamin D and has a 
half-life of approximately 2-3 weeks. Estimation of serum 
25(OH) D was done by Chemiluminescence microparticle 
immune assay (CMIA) technique using the analyzer Architect 
Abott, Ci 4100, USA 2012. Vitamin D level was classified into 
3 categories: (According to Endocrine Society Clinical Practice 
Guideline, Hollick et al. 2011).
Vitamin D deficiency     : < 20 ng/ml
Vitamin D Insufficiency: 20 –<30 ng/ml 
Vitamin D sufficiency    : 30-100 ng/ml 
Statistical analysis of data
Statistical calculations were done using the appropriate 
statistical software SPSS 22.0. Pearson correlation test and 
scatter diagram was applied to evaluate the association 
between the variables. P-value less than 0.05 was considered 
as significant.
Ethical consideration
Ethical clearance was taken from Institutional Review Board of 
BSMMU.    
Result: 
We studied 50 overweight and obese children, among them 37 
(74%) were overwight and 13 (26%) were obese. Table I 
showed demographic characteristics of the study subjects, 
majority of the obese and overweight children were of 
adolescent age group (10 to 18 years). Males were 
predominant. Among the study population 12% had 
hypertension and advanced tanner stage, almost all (98%) of 
them had acanthosis nigricans and 62% had striae. Result also 
showed that 82% of the obese/overweight children had vitamin 
D deficiency, 18% had insufficiency. None of them had 
sufficient vitamin D level. All of them had normal serum 
calcium level and most of them had normal level of alkaline 
phosphatase. Serum inorganic phosphate was normal in 80% 

of the cases. Serum PTH was normal in 70% of 
obese/overweight children and high in 30% of them.
Table I: Demographic and clinical characteristics of the study 
population (n=50)
 

Table II: Status of Biochemical parameters in the 
obese/overweight group (n= 50)

There was a statistically significant negative correlation 
between BMI   and serum vitamin D level, a significant 
negative correlation between BMI and the parathormone 
level and p value <0.05 (Figure 1).  Result also showed 
that serum PTH has a negative correlation with vitamin D 
level (table III). There were no significant correlation of 
serum calcium, inorganic phosphate and alkaline 
phosphatase with BMI or vitamin D level.
 

Figure 1: Correlation of BMI with serum vitamin D and 
parathormone in studied subjects.
Table III: Correlation of Vitamin D with other lab parame-
ters  in study population

Discussion:
Vitamin D deficiency is a current health issue. It is estimated 
that worldwide as many as one billion people suffer from 
vitamin D deficiency or insufficiency and this was shown to be 
prevalent across all age groups, genders, and geographic 
regions8.  Present study included a total of 50 obese and 
overweight children. The study revealed that low vitamin D 
was in 100% (82% plus 18%) of these children. Most of the 
study in recent and in the past got the high prevalence of 
hypovitaminosis vitamin D in obese children. Dura-Trave et al. 
2017 found in a study among 546 children that vitamin D 
deficiency was present 68.2 % of the obese children 5. Study 
done in Indian children is also consistent with our study4. In 
this study vitamin D level showed strong negative correlation 
with BMI (r—371, p-0.008). In a cross sectional study done in 
301 Turkey children, similar result was found10. Turer et al. 
2013 also found the negative correlation between BMI and 
vitamin D level in american children3.  The inverse association 
between higher body mass and lower vitamin D levels may 
have been attributed to sequestration of the fat-soluble vitamin 
D within the adipose tissue11.  Several confounding factors 
such as sedentary lifestyle causing limited sun exposure, poor 
dietary habit and there by low dietary vitamin D intake have 
also been cited as possible cause of lower vitamin D in 
children with higher BMI11, 12.  We found that serum PTH was 
showed the positive correlation with BMI (r=0.371, p= 0.008). 
The value of parathormone increased as the BMI increased. 
Several study done in obese children showed that serum PTH 
is elevated in obese children. Reinehr along with colleagues 
conducted a study on 133 obese children and found PTH was 
positively related with BMI. They observe PTH level before 
and after weight loss in 67 obese children and found that the 
level of PTH normalizes after weight loss. So they postulated 
that high PTH is a consequence of obesity 15. In this study the 

negative association was found between vitamin D level and 
the PTH level in obese/overweight group (r = -.425, p= 0.002). 
In a study done in Turkey children serum 25-OHD levels and 
iPTH levels were measured and evaluated. They found that the 
PTH level rises when the vitamin D level decreases 14. Raised 
PTH may be due to secondary hyperparathyroidism as vitamin 
D deficiency causes less absorption of serum calcium leading 
to hypocalcaemia which in turns leads to increase PTH 
secretion. This study found no significant correlation between 
vitamin D level or BMI with serum calcium, inorganic 
phosphate (iPO4), alkaline phosphatase (ALP) in the study 
subjects. Serum calcium and alkaline phosphatase was normal 
in most of the obese/overweight children. Majority of the study 
done in obese children found normal level of serum calcium, 
inorganic phosphate (iPO4), alkaline phosphatase (ALP) 16. 
Low serum 25(OH) vitamin D levels usually not associated 
with a concomitant reduction in serum calcium because 
secondary hyperparathyroidism increases mobilization of 
calcium from the skeleton and increased calcium reabsorption 
in the kidney 17. Thus, it is expected that calcium levels will 
not decline in patients with vitamin D deficiency until most of 
the calcium has been depleted from the skeleton which may 
also rise alkaline phosphatase level.
Conclusion
The study showed that 100% of the obese/overweight children 
had low vitamin D level. It also showed the negative 
relationship between BMI and 25 (OH) D levels in 
obese/overweight children. Serum parathormone showed a 
positive correlation with BMI and negative correlation with 
vitamin D level. 
Conflict of Interest: None.
References
1. Bulbul T, Hoque M. Prevalence of childhood obesity and 
overweight in Bangladesh: findings from a countrywide 
epidemiological study. BMC Pediatrics. 2014; 14:86.
https://doi.org/10.1186/1471-2431-14-86
PMid:24690395 PMCid:PMC3974229
2.Vojinovic J, Cimaz R. Vitamin D- update for the pediatric 
rheumatologists. Pediatric Rheumatology. 2015; 13(1):18.
https://doi.org/10.1186/s12969-015-0017-9
PMid:26022196 PMCid:PMC4446840 
3. Turer CB, Lin H, Flores G. Prevalence of vitamin D 
deficiency among overweight and obese US children. 
Pediatrics. 2013; 131(1):152-161.
https://doi.org/10.1542/peds.2012-1711
PMid:23266927 
4. Reddy TP, Reddy K, Reddy MS, Manjunath GA. Levels of 
vitamin D among overweight and obese adolescents: an 
observational study. Int J Contemp Pediatr. 2017; 
4(6):1934-1939.
https://doi.org/10.18203/2349-3291.ijcp20174136
5. Durá-Travé T, Gallinas-Victoriano F, Chueca-Guindulain 
MJ, Berrade-Zubiri S. Prevalence of hypovitaminosis D and 

associated factors in obese Spanish children. Nutrition & 
diabetes. 2017; 7(3): 248.
https://doi.org/10.1038/nutd.2016.50
PMid:28287628 PMCid:PMC5380890 
6. Olson ML, Maalouf NM, Oden JD, White PC, Hutchison 
MR. Vitamin D deficiency in obese children and its 
relationship to glucose homeostasis. The Journal of Clinical 
Endocrinology & Metabolism. 2012; 97(1):279-285.
https://doi.org/10.1210/jc.2011-1507
PMid:22072738 PMCid:PMC3251943 
7. Williams R, Novick M, Lehman E. Prevalence of 
hypovitaminosis D and its association with comorbidities of 
childhood obesity.The Permanente Journal. 2014; 18(4):32.
https://doi.org/10.7812/TPP/14-016
PMid:25662524 PMCid:PMC4206169 
8. Alaklabi A, Alsharairi. Current Evidence on Vitamin D 
Deficiency and Metabolic Syndrome in Obese Children: What 
Does the Evidence from Saudi Arabia Tell Us? Children. 2018; 
5(1):11.
https://doi.org/10.3390/children5010011
PMid:29342981 PMCid:PMC5789293 
9. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, 
Hanley DA, Heaney RP, et al. Evaluation, treatment, and 
prevention of vitamin D deficiency: an Endocrine Society 
clinical practice guideline. The Journal of Clinical 
Endocrinology & Metabolism. 2011; 96(7):1911-1930.
https://doi.org/10.1210/jc.2011-0385
PMid:21646368 
10. Çizmecioglu FM, Etiler N, Görmü U, Hamzaolu O, Hatun 
. Hypovitaminosis D in obese and overweight school children. 
Journal of clinical research in pediatric endocrinology. 2008; 
1(2):89.
https://doi.org/10.4008/jcrpe.v1i2.43
PMid:21318069 PMCid:PMC3005643 
11. Wortsman J, Matsuoka LY, Chen TC, Lu Z, Holick MF. 
Decreased bioavailability of vitamin D in obesity. The 
American journal of clinical nutrition. 2000; 72(3):690-693.
https://doi.org/10.1093/ajcn/72.3.690

PMid:10966885 
12. Harel Z, Flanagan P, Forcier M, Harel D. Low vitamin D 
status among obese adolescents: prevalence and response to 
treatment. Journal of adolescent health. 2011; 48(5):448-452.
https://doi.org/10.1016/j.jadohealth.2011.01.011
PMid:21501802 
13. Dong Y, Pollock N, Stallmann-Jorgensen IS, Gutin B, Lan 
L, Chen TC, et al. Low 25-hydroxyvitamin D levels in 
adolescents: race, season, adiposity, physical activity, and 
fitness. Pediatrics. 2010; 125(6):1104-1111.
https://doi.org/10.1542/peds.2009-2055
PMid:20439594 PMCid:PMC3935324 
14. Epstein LH, McCurley J, Valoski A, Wing RR. Growth in 
obese children treated for obesity. American Journal of 
Diseases of Children. 1990; 144(12):1360-1364.
https://doi.org/10.1001/archpedi.1990.02150360086029
PMid:2244623 
15. Reinehr T, Sousa GD, Alexy U, Kersting M, Andler W. 
Vitamin D status and parathoroid hormone in obese children 
before and after weight loss. European journal of 
Endocrinology. 2007; 157:225-232.
https://doi.org/10.1530/EJE-07-0188
PMid:17656603 
16. Sahin ON, Serdar M, Serteser M, Unsal I, Ozpinar A. 
Vitamin D levels and parathyroid hormone variations of 
children living in a subtropical climate: a data mining study. 
Italian journal of pediatrics. 2018; 44(1):40.
https://doi.org/10.1186/s13052-018-0479-8
PMid:29562938 PMCid:PMC5863369 
17. Motlaghzadeh Y, Sayarifard F, Allahverdi B, Rabbani A, 
Setoodeh A, Sayarifard A, et al. Assessment of vitamin D 
status and response to vitamin D3 in obese and non-obese 
Iranian children. Journal of tropical pediatrics. 2016; 
62(4):269-275.
https://doi.org/10.1093/tropej/fmv091
PMid:26995012 
  

2023  Volume 35  Number 0164

Microalbuminuria in stroke patient              Ahammed, et al.

transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

 CT Scan Diagnosis Frequency Percentage (%)  

Ischaemic Stroke  30  60.0 
Haemorrhagic Stroke  20  40.0 

Total 50  100.0 

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
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 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
Conflict of Interest: None. 
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transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.
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Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 

that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
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 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
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 CT Scan Diagnosis 
Socio-Demographic
Variables   

Ischemic Stroke  

(n = 30) 
Hemorrhagic Stroke  

(n = 20) 
Total 

 
n % n % n %  

Sex
 Male

 
14 46.7 09 45.0 23 46.0

 
 

Female 
16 53.3 11 55.0 27 54.0

 
 

Age Group
 

30-39 Years
 

01 3.3 01 5.0 02 4.0
 

 

 

CT Scan 
Diagnosis N MEAN  ± SD MEDIAN RANGE SIGN.* 

Glasgow
 

 

Coma Scale
 

(GCS)

 

Ischemic
 

Stroke
 

30 14.50 1.04 15.00 12-15     t= 4.445
 

  P= 0.000
 

HS
 Hemorrhagic

 

Stroke

 

20 10.60
 

3.83 9.50
 

4-15 

4-15 

  

TOTAL

 

50

 

12.94

 

3.17

 

15.00

   

Biochemical 
Profiles 

CT Scan 
Diagnosis N MEA 

N 
± MEDIA 

SD  N 
RANGE SIGN.* 

 Random
Blood  

Ischemic 

Stroke 30 8.45 4.53 7.25 4.55 –
28.00   t=1.277 

Sugar (mmol/L) 
Hemorrhagic 

Stroke 
20 10.61 7.46 8.19 4.50 –

30.68 
4.50 –

P  =  0.208  NS

 
TOTAL 50 9.31 5.90 7.76 30.68

 

Serum LDL Cholesterol 
(mg/dl) 

Ischemic 
Stroke 

Hemorrhagic

 

Stroke

 

30 125.13 27.5 0 

20

 

122.19

 

39.3 4 

120.00 86 – 220 

 
120.00

 

57 –

 

219

 

 t=0.311 
P  =  0.757 

NS 

TOTAL

 

50 123.95 32.4 120.00 57 – 220 
 

0  

Ischemic

 

30

 

1.06 0.24 1.00 0.70 – 1.70 Serum

 

Creatinine

 

(mg/dl)

 

Hemorrhagic

   

Stroke

 

 20 1.38 0.81 

 

1.04 

 

0.72 – 3.70 t
 

=1.723

 

P = 0.099

 

NS 

 

TOTAL

 

50 1.19 0.56 1.00 0.70 – 3.70  
 

 CT Scan 
Diagnosis N MEAN ± SD MEDIAN RANGE SIGN.* 

Urine for 

Microalbumin  

(mg/L) 

Ischemic 
Stroke 30 71.96 75.95 32.87 14.90 –

260.00
 t = 0.380 

P = 0.706 
NSHemorrhagic 

Stroke 20 80.70 85.12 45.00 15.30 –
280.00

 
 

14.90 –
280.00

  

TOTAL 50 75.45 79.00 37.22
 

 

Correlation  between Correlation 
Coefficient (r) Significance 

Urinary  Microalbumin  & 
Glasgow Coma Scale – 0.124 P = 0.391 

Not Significant 
Urinary  Microalbumin  & 
Random  Blood Sugar  + 0.196 P = 0.172 

Not Significant 
Urinary  Microalbumin  & 
Serum LDL Cholesterol  + 0.002 P = 0.992 

Not Significant 
Urinary  Microalbumin  & 
Serum Creatinine  + 0.268 P = 0.060 

Not Significant  

 
 
 

 
 
 

 

 

40  –  49  Years 03 10.0 03 15.0 06 12.0 
50  –59  Years 08 26.7 07 35.0 15 30.0 
≥  60 Years 18 60.0 09 45.0 27 54.0 

 Residence  Urban 04 13.3 05 25.0 09 18.0 
Rural 26 86.7 15 75.0 41 82.0 

Service Holder 03 10.0 01 5.0 04 8.0 
Businessman 01 3.3 02 10.0 03 6.0 

Occupation  House Wife 07 23.3 06 30.0 13 26.0 
Others 19 63.4 11 55.0 30 60.0 

Socio - Economic  
Condition  

Lower 09 30.0 07 35.0 16 32.0 
Lower Middle 13 43.3 11 55.0 24 48.0 
Upper Middle 08 26.7 02 10.0 10 20.0

 

 

 

CT Scan Diagnosis 
 

Risk Factors Ischemic 
Stroke 
(n = 30) 

Hemorrhagic 
Stroke 
(n = 20) 

Total X2 Test 
Significance 

n % n % n % 
Hypertension Present 19 63.3 14 70.0 33 66.0 Χ2 = 0.238 

P = 0.626NS
 Absent 11 36.7 06 30.0 17 34.0 

Diabetes 
Mellitus 

Present 08 26.7 05 25.0 13 26.0 Χ2 = 0.017 
P = 0.895NS Absent 22 73.3 15 75.0 37 74.0 

Cigarette 
Smoking 

Present 05 16.7 09 45.0 14 28.0 Χ2 = 4.778 
P = 0.029S Absent 25 83.3 11 55.0 36 72.0 

CT Scan Diagnosis  
Fundoscopic 

Findings Ischemic  Stroke Hemorrhagic  Stroke Total 

n % n % n % 
Normal 26 86.6 12 60.0 38 76.0 
Hypertensive Retinopathy

 02 6.7 08 40.0 10 20.0 
Diabetic Retinopathy 02 6.7 00 0.0 02 4.0 
Total

 
30 100.0 20 100.0 50 100.0 



transient ischaemic attack (TIA), diabetes mellitus, 
high cholesterol, cigarette smoking, atrial fibrillation, 
migraine with aura, and thrombophilia (a tendency to 
thrombosis). Although microalbuminuria is associated 
with clinical risk factors for stroke, including diabetes, 
hypertension, aging, history of myocardial infarction, and 
left ventricular hypertrophy, there is surprisingly little 
information regarding it as an independent risk factor for 
stroke or as a predictor of stroke outcome. A large 
prospective study6 has reported that microalbuminuria is a 
risk factor for stroke in men, and a limited case-control 
study7 found that the highest quintile of microalbuminuria 
values was associated with a 13- fold increased risk for 
stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associ 
ated with intracranial arteriosclerosis, reduced 
microvascular perfusion, and lacunar infarcts, there is 
scant data regarding the incidence of microalbuminuria in 
lacunar stroke. More recently, a highly significant 
association between microalbuminuria and carotid artery 
intima-media thickness has been reported, a finding which 
suggests that microalbuminuria may be a a marker for 
early development of carotid artery atherosclerosis and 
points to a possible linkage between microalbuminuria and 
atherothrombotic stroke mechanism8. With the 
introduction of more sensitive and relatively inexpensive 
dipstick methods, patients can now be readily screened for 
microalbuminuria. This present study is designed, 
therefore, to determine (1) the incidence of 
microalbuminuria in different types of stroke, (2) its 
relationship to risk factors for stroke, (3) its prevalence in 
major subtypes of stroke, and (4) its potential use as a 
marker for stroke recurrence.
Materials and Methods:
Fifty cases of stroke Patients admitted in CMCH medicine and 
neurology department from 1 January 2019 to 31 June 2019 
were analyzed and urine for microalbumin was done. Patients 
with a history of stroke and/or transient ischemic attack were 
eligible for the risk group provided they had experienced no 
cerebrovascular symptoms for at least 6 months prior to 
enrollment. Patients with urinary tract infection, chronic renal 
failure, malignancy, and vasculitis were excluded. A detailed 
description of additional exclusions, diagnostic criteria for risk 
factor assessment, and definition of vascular end points has 
been published. 5 Vascular end points included recurrent 
stroke, myocardial infarction, and vascular death; transient 
ischemic attacks were noted but not counted as end points. 
Participants in all groups were examined at enrollment, 6 to 8 
weeks, 6 months, 1 year, and once a year thereafter until 
termination of the study or the occurrence of a vascular event.
To minimize potentially confounding factors present at onset 
of stroke, urinary albumin levels in the recent stroke group 
were studied at the first outpatient clinic visit 6 to 8 weeks 
after the indexing infarction. Collection kits and instructions 
for obtaining first morning void urine samples on 2 

consecutive days were mailed to patients prior to clinic. Urine 
samples were kept at 4°C for a maximum of 5 days. Duplicate 
determinations were performed on samples from each day and 
the results averaged. Normoalbuminuria was defined as a 
urinary albumin concentration 20 mg/L or lower, 
microalbuminuria as higher than 20 mg/L but lower than 200 
mg/L, and macroalbuminuria as higher than 200 mg/L). 
Univariate statistical analyses were performed to see the 
outcome in relation with blood volume by SPSS-19. Except 
when stated otherwise, summary statistics are expressed as 
the mean±SD.
Result: 
Regarding analysis of gender distribution of 50 study patients, 
27(60%) were found male and 23(40%) were found female. 
Male to female ratio was 1:0.4. Among the 50 patients, 
different types of occupation were found. House wife was 
common occupation. Among the total patients, most of them 
were from lower middle class 24(61.4%). Others were from 
low 16(32.0%) and upper middle class 10(5.75%) group. Most 
of the patients were from rural residence 41(80%). In our 
study, 13(71.42%) patients had hypertension. Diabetes 
mellitus was found among 13(8.57%). Different examination 
findings were analyzed where mean GCS of ischaemic stroke 
was 14.5 and mean GCS of hemorrhagic stroke was 10.6, 12 
patients had abnormal fundoscopic findings. Regarding 
analysis of serum LDL and serum Creatinine, mean LDL level 
was 123.95 and mean serum Creatinine level was 1.19. After 
analysis, mean of urine for Microalbumin of 30 Ischaemic 
stroke patients was 71.96mg/L and mean of urine for 
Microalbumin of 20 Hemorrhagic stroke patients was 
80.70mg/L
Table-I: Distribution of the stroke patients diagnosed by CT 
scan (n = 50)
 

Fig-1: Distribution of the stroke patients.

Table- II: Distribution of socio-demographic variables among 
the stroke patients (n = 50)

Table-III: Distribution of risk factors among the stroke 
patients (with X2 test significance)

* NS = Not Significant (P > 0.05); S = Significant (P < 0.05)
Table-IV: Distribution of the fundoscopic findings among the 
stroke patients (with X2 test significance)

* Χ2 value = 9.123.  P = 0.010. Significant (P < 0.05)
Table-V: Level of consciousness (measured by Glasgow 
coma scale) among the stroke patients according to CT scan 
diagnosis (with t-test significance)

* Independent sample t – test. HS = Highly Significant (P < 
0.001)
Table-VI: Biochemical profiles among the stroke patients 
according to CT scan diagnosis (with t-test significance)

* Independent samples t-test. NS = Not Significant (P > 0.05)
Table-VII: Microalbuminuria among the stroke patients 
according to CT scan diagnosis (with t-test significance)

*Independent samples t-test. NS = Not Significant (P > 
0.05)
Table-VIII: Pearson’s correlation between urinary 
microalbumin & GCS,RBS,LDL Cholsterol and Serum 
Creatinine variables (n = 50)
 

Discussion:
Strokes have recently emerged as a major health problem affecting 
the population. Its incidence has increased many folds with the 
emergence of several risk factors like coronary artery diseases, 
diabetes mellitus, hypertension, dyslipidemia. Hypertension and 
amyloid angiopathy are the primary causes while coagulopathy, 
trauma, intracranial neoplasm; drugs are the secondary causes for 
intracranial haemorrhage4. A large prospective study has reported 
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that microalbuminuria is a risk factor for stroke in men, and a limited 
case-control study7 found that the highest quintile of 
microalbuminuria values was associated with a 13- fold increased 
risk for stroke. Although microalbuminuria is more prevalent in 
diabetes and/or hypertension, 2 classic risk factors associated with 
intracranial arteriosclerosis, reduced microvascular perfusion, and 
lacunar infarcts, there is scant data regarding the incidence of 
microalbuminuria in lacunar stroke. The present study was done in 
the Medicine and Neurology department of Chittagong medical 
College Hospital. Among 50 patients of intracerebral hemorrhage we 
evaluate urinary microalbumin. In the present study, male was more 
than female as expected, as male got more preference to female in 
the present socioeconomic and social status of Bangladesh. In a 
similar study, it was observed that among 46 patient, male patient 
was 32(69.6%) and female was 14(34.6%)9. Different types of 
occupation were found in the study patients but maximum were 
doing nonspecific works. Patients from middle class and poor 
families were more in the present study. This may be due to reason 
that they cannot afford the costly treatment in private hospital. 
Sedentary workers and patients from urban community are more 
common in the present study. Among the study patients, 
hypertension was found among 50 (71.42%)   patients. Present study 
is comparable to the study done at other part of Bangladesh10, where 
out of 500 stroke cases, 72% patients were known hypertensive. This 
study was conducted to analyze the relationship between 
Microalbuminuria and stroke. Present study shows that among 50 
study patients, ischaemic stroke was 30 (12.8%) and rest 20 (87.2%) 
were Hemorrhagic stroke. Mean of urine for Microalbumin level of 
Ishaemic stroke was and Mean of urine for Microalbumin level of 
Hemorrhagic stroke was this finding was comparable11,12. This is a 
single-center hospital study and the results may or may not reflect 
the cross section of the population. For more consistent results large 
multi-center studies have to planned and executed in order to 
determine relationship between blood volume and mortality rate. 
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 
microalbumin range in order to label as MA.
Conclusion:
We found high frequency of microalbuminuria in patients with 
stroke Therefore; microalbuminuria could be is a useful 
modifiable factor, in addition to conventional risk factors, in 
identifying those at increased risk of stroke.
Conflict of Interest: None. 
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