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Case report

Serum calcium and lipid profile in acute ischemic stroke 
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Introduction:
Acute ischemic stroke is a globally increasing health 
problem. It is ranked after heart disease and before 
cancer.  Stroke was the second most frequent cause 
of death worldwide in 2011. Between 1990 and 2010 
the number of strokes decrease by approximately 
10% in the developed world and increased by 10% in 
the developing world1.

Generally, it is recognized that stroke is a multifactorial 
condition. A number of risk factors have been shown 
to be associated with stroke are age, high blood 
pressure, hypercholesterolemia, previous history of 
stroke or, transient ischemic attack, diabetes mellitus, 
obesity and dietary factors, atrial fibrillation and 
tobacco smoking2. Risk of stroke increases with age, 
especially in patients older than 64 years3. Along with 
these factors low serum calcium has been found to be 
associated with ischemic stroke by many researchers. 
Calcium plays an important role in the pathogenesis 
of acute ischemic stroke. In ischemic stroke, 
excessive intracellular Calcium accumulation 
triggers a cascade of cytotoxic events that lead to the 
activation of enzymes involved in the cell death.

Plasma calcium is a predictor of CVD4. A cross 
sectional study showed that increased calcium intake 
decreased the risk of several CVD risk factors5. 
Some study reveal that lower Calcium levels may be 
associated with more severe clinical symptoms on 
admission in acute stroke patient6. Highest Calcium 
levels also correlated with a 50% to 70% lower risk 
of poor functional outcome. Another animal studies 
have demonstrated that Calcium administration can 
reduce both infract size and stroke related mortality7. 
High dietary intake of Calcium has been associated 
with reduced risk of stroke8.
A web document shows that a high level of total 
cholesterol (≥240 mg/dl) in the blood raises the risk 
of stroke. Recent some other studies revealed that 
high levels of LDL cholesterol (>100 mg/dl) and 
triglycerides (≥150 mg/dl) directly increase the risk 
of stroke in people with previous coronary heart 
disease, ischemic stroke or TIA9. Epidemiological 
studies have shown that high concentrations of 
HDL (over 60 mg/dl) have protective value against 
ischemic stroke and low concentrations of HDL 
(below 40 mg/dl for men and below 50 mg/dl for 
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women) increase the risk for atherosclerotic diseases. 
The association between low HDL cholesterol and 
risk of ischemic stroke was very strong and HDL 
cholesterol remains the strongest risk factor10.
But most of these data are from developed countries. 
Very few data are available in our country regarding 
this topic. Therefore, we assessed the association of 
serum calcium level and lipid profile in AIS cases of 
Bangladesh.
Materials and methods:
A case control study was carried out in the Department 
of Biochemistry, Dhaka Medical College, Dhaka from 
January 2014 to December 2014. A total 100 subjects 
participated in this study. Among them, 50 diagnosed 
cases of AIS and 50 age and sex matched healthy 
individuals were selected as control purposively 
according to selection criteria. The diagnosis of 
acute ischemic stroke was confirmed by Computed 
Tomography Scan of brain. A questionnaire was used 
to collect information regarding age, family H/O 
stroke, H/O HTN and DM, relevant drug history, 
the height and weight of individuals to calculate 
BMI. For the measurement of serum calcium level 
and lipid profile, 5ml of fasting venous blood 
sample were collected after all aseptic precautions 
by disposable plastic syringe without using any 
tourniquet from all the study subjects. Then mean 
values of the quantitative variables were compared 
between case and control by unpaired student’s t-test. 
Results were analyzed statistically in SPSS version 
20 for windows expressed as mean±SD. P value < 
0.05 was considered as significant.   
Results:
Table-I: Demographic characteristics of the subjects

Unpaired student’s t-test was done to measure the 
level of significance; Significance = (p< 0.05).
As shown in Table-I, mean± SD of age of the case 
and control were 56.54±12.18 and 53.34±7.98 

respectively. There was no statistically significant 
difference of mean age between groups (p= 0.124).
Table-I also showed that mean±SD of SBP was 
significantly higher in cases when compared with 
that of controls (p=0.001) which were 139.20±29.12 
mm of Hg and 117.40±12.08mm of Hg respectively. 
Mean±SD of DBP was also significantly higher in 
cases (p= 0.001) in comparison to controls and 
mean±SD of BMI was significantly higher in 
cases than that of controls (p= 0.002) which were 
27.25±3.25 and 25.38± 2.57 kg/m2 respectively.
Table- II: Serum calcium level in study subjects

Unpaired student’s t-test was done to measure the 
level of significance; Significance = (p< 0.05).
Table–II shows mean± SD of serum calcium were 
1.99±0.25 mmol/L and 2.19±0.13 mmol/L in cases 
and controls respectively and it was significantly 
lower in cases (p=0.001).	
Table-III: Serum lipid profile in study subjects

Unpaired student’s t-test was done to measure the 
level of significance; Significance= (p<0.05)
Table–III shows mean ±SD of serum TChol, TAG, 
LDL-C and HDL-C concentrations (mg/dl) in cases 
were 191.64±45.01, 171.16±52.60, 122.50±41.53 
and 34.90±7.38 respectively and in controls, these 
were 173.66±38.96, 115.34±48.33, 103.60±37.51 
and 41.10±5.98 respectively. It was found that Serum 
TChol, TAG and LDL-C were significantly higher 
(p=0.035, p=0.001 and p=0.019) in cases when 
compared with those of controls. Serum HDL-C was 
significantly lower (p=0.001) in cases in comparison 
to controls. 

variables 
Case 
(n=50) 
(Mean ± SD) 

Control 
(n=50) 
(Mean ± SD) 

p 
value 

Age (years) 56.54±12.18 53.34±7.98 0.124 

SBP (mm of 
Hg) 139.20±29.12 117.40±12.08 0.001 

DBP (mm of 
Hg) 86.20±17.59 77.20± 8.33 0.001 

BMI 
(Kg/m2) 

27.25 ± 3.25 25.38± 2.57 0.002 

Serum 
calcium 
(mmol/L) 

Case 
(Mean ± SD) 

Control 
(Mean ± SD) p value 

1.99 ± 0.25 2.19 ± 0.13 0.001 

Parameters 
(mg/dl) 

Case 
(Mean ± SD) 

Control 
(Mean ± SD) 

p value 

TChol 191.64±45.01 173.66 ± 38.96 0.035 

TAG 171.16 ± 52.60 115.34 ± 48.33 0.001 

LDL-C 122.50 ± 41.53 103.60 ± 37.51 0.019 

HDL –C 34.90 ± 7.38 41.10 ± 5.98 0.001 
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Discussion:
In the present case control study an association of 
biochemical risk factors such as serum calcium and 
lipid profile with AIS has been studied in Bangladeshi 
population. In this study, the mean age ±SD of case 
and control was 56.54±12.18 years and 53.34±7.98 
years respectively. Among the study subjects there 
were, 32 male and 18 female in case and 28 male and 
22 female in control. The age and sex of case and 
control were matched and there was no statistically 
significant difference was found among them 
(p>0.05). These observations are consistent with the 
results of the other studies11, 12.
The result of the current study showed that mean±SD 
of serum calcium was 1.99±0.25 and 2.19±0.13 
mmol/L in acute ischemic stroke cases and healthy 
controls respectively. Serum calcium level was 
significantly lower in cases in comparison to controls. 
Similar result was found by the other study13. 
This study also showed that the components of 
lipid profile – TChol, TAG, LDL-C and HDL-C 
in case and control had significant difference 
between them. The mean±SD of TChol, TAG, 
LDL-C and HDL-C of cases were 191.64±45.01, 
171.16±52.60, 122.50 ±41.53 and 34.90±7.38 mg/

dl respectively. The mean±SD of TChol, TAG, 
LDL-C and HDL-C in controls were 173.66±38.96, 
115.34±48.33, 103.60±37.51 and 41.10±5.98 mg/dl 
respectively. Serum TChol, TAG, and LDL-C level 
were significantly increased (p<0.05) where serum 
HDL-C level was found significantly decreased 
(p<0.05) in cases when compared to controls. This 
result is consistent with the other studies14, 15, 16.
The present study suggests that high levels of serum 
total cholesterol, TAG, LDL-C and low level of 
serum HDL-C are to be associated with AIS. It also 
indicates that ischemic stroke patients have a lower 
level of serum calcium as compared to controls.
In conclusion, low serum calcium level and altered 
lipid profile is significantly associated with increased 
risk of acute ischemic stroke. So, general community 
should be made aware about these risk factors of 
stroke and regular assessment of serum calcium and 
lipid profile should be done which may reduce the 
incidence and morbidity of ischemic stroke.
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