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ABSTRACT

Aim: The objective of this study is. “To determine the frequency of hypomagnesemia among patients
with acute ischemic stroke and to study the correlation of serum magnesium with Modified Rankin
Scale after acute ischemic stroke.”

Study design: Itis a cross sectional study.

Setting: Indoor patients, departments of Medicine, Mayo Hospital, Lahore

Duration of study:Six months from “15™ May 2014 to 15" November 2014”

Methodology:200 patients with acute ischemic stroke fulfilling the inclusion criteria were selected. 2ml
venous sample for serum magnesium level was taken 1% 6 hour of stroke. Presence or absence of
hypomagnesemia in patients after acute ischemic stroke was recorded during hospital stay of patients,
receiving standard management protocol of ischemic stroke. The correlation co-efficient of serum
magnesium level with Modified Rankin Scale was calculated through SPSS-17 as Pearson Correlation.
P< 0.05 was taken as significant.

Results:The mean age of patients was 52.65+10.66 years. There were 134(67%) male while 66(33%)
were females. The maletofemale ratio was 2.03:1. The mean magnesium level in all the patients was
measured as 1.71+0.51mg/dl. Hypomagnesemia was found in 32% of patients. The mean MRS score
in all the patients was measured as 3.22+1.27. In this study, the correlation coefficient between
magnesium level and MRS score was found as r= - 0.674 which showed negative relationship between
magnesium and MRS.

Conclusion: It was concluded through the results of this study that low levels of magnesium in the
body can cause more severe stroke as relationship is strong between low magnesium level and

severity of stroke.
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INTRODUCTION

World Health Organization defines stroke as event
caused by the interruption of the blood supply to the
brain, usually due to bursting of a blood vessel or its
blockage by a clot".A local study conducted in Kohat,
reported that 64% of strokes are due to cerebral
infarction and 36% due to bleed”. Stroke is one of the
leading causes of mortality and morbidity worldwide
and the third most common cause of death in
developed world®.The National Health Survey of
Pakistan, conducted by Pakistan Medical Research
Council, reported that estimated annual incidence of
stroke in Pakistan is 25/100,000, projecting an
estimate of 350,000 new cases every year"”.
Common modifiable risk factors for stroke in
Pakistan are hypertension (73%), diabetes mellitus
(42.5%), coronary artery disease (38%), smoking
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(29%), obesity (27%), atrial fibrillation
(22%),dyslipidemias (11.8%)°.During the last fifteen
years, many  researchers have identified
hypomagnesaemia as an etiological factor for
Ischemic stroke.Hypomagnesemia is reported to be
found in 24% patients of acute ischemic
storke’.Westermaier et al, have studied the role of
magnesium therapy in improving the neurological
outcome in patients after stoke®.Odom et al, from
Vanderbilt University, USA have reported 10 RCTs
conducted between 2002-2013 proving a role of
Hypomagnesemia in the causation and treatment of
Stroke®.

Hypomagnesemia causes cellular injury and
consequently can influence prognosis of ischemic
stroke because lower serum magnesium causes
greater neurological disability. Magnesium infusion
could improve cerebral blood flow through arteriolar
vasodilation™®.

1240 PJMHS Vol. 9, NO. 4, OCT — DEC 2015


mailto:drkm71@yahoo.com

Khalid Mahmud Khan, FaizaNaeem, Rashid Igbal et al

Ohira et al followed 14,221 men and women
aged 46-64 years for 15 years. During 15-year follow
up, 577 ischemic strokes occurred. Serum
magnesium was inversely associated with ischemic
stroke indidence™

The modified Rankin Scale is commonly used to
measure the degree of disability in daily activities of
patients after stroke. This scale runs from 0-6, “0”
depicting perfect health and “6” signifying death™.
Studies conducted in Iran has suggested reciprocal
statistical correlation between serum magnesium and
modified Rankin scale in first 72hrs (P=0.000, r=0.73)
and in one week (p=0.002, r=0.693) after an acute
ischemic stroke™ On the contrary, a study conducted
in Lublin showed no statistical relationship between
hypomagnesaemia and neurological outcome after
an acute ischemic stroke (r=0.04, p>0.1)™.

Previously most of the studies were done to
determine hypomagnesaemia as a risk factor for
stroke®™. Frequency of Hypomagnesaemia and its
correlation with Modified Rankin Scale after acute
ischemic stroke has not been studied in the Pakistani
Population as yet. And because of discrepancies in
the results of other previous studies conducted
elsewhere, we want to undertake this study to
evaluate role of Hypomagnesemia in stroke in
Pakistani milieu by studying its frequency and
correlation with Modified Rankin Scale to develop a
better management protocol for ischemic stroke.

MATERIAL AND METHODS

It is a cross sectional study conducted on the indoor

patients of the Departments of Medicine, Mayo

Hospital, Lahore for a period of 6 month from “15"

May 2014 to 15" November 2014”.The sample size

was calculated 200 cases using 95% confidence

level, 6% margin of error taking an expected
percentage of hypomagnesemia as 24%"*.In patients
after acute ischemic stroke and correlation of
hypomagnesemia with modified Rankin scale at 72hr
after an acute ischemic stroke r=0.73""Non
probability purposive sampling technique was used.

Both male and female patients of 35 year of age and

above with acute ischemic stroke (as per operational

definition) presenting in first 6 hours of attack.

Exclusion criteria:

e Old cerebral infarct (diagnosed on history and
computed tomography of brain)

e Hemorrhagic infarct (diagnosed on history and
computed tomography of brain)

e Other neurological disorders (e.g. epilepsy,
neurodegenerative or demyelinating disease etc.,
diagnose on history, examination, electro-
enceplogram, nerve conduction studies, CT-
brain, MRI-brain etc).

e Psychiatric diseases (diagnosed on history and
drug history)

e Medical disorders: Renal diseases, liver
diseases, thyroid disorder, malignant diseases
(diagnosed on history, examination, complete
blood count, renal function, liver function,
abdominal ultrasonography, urine complete
examination).

After obtaining approval from Hospital Ethical
Committee, 200 patients with acute ischemic stroke
fulfilling the inclusion criteria were selected from
indoor of departments of medicine, Mayo Hospital
Lahore. The purpose of the study was explained to
each patient or attendant and informed consent was
obtained. The demographic history and detailed
examination and laboratory parameters of ischemic
stroke were entered in a predesigned Performa. 2ml
venous sample for serum magnesium level was
taken in 1% 6 hour of stroke. Presence or absence of
hypomagnesaemia in patients after acute ischemic
stroke was recorded. Modified Rankin Scale at 72
hours after ischemic stroke was recorded during
hospital stay of patients, receiving standard
management protocol of ischemic stroke.

All the data was analyzed by SPSS version 17
and the quantitative variables of the study like age,
serum magnesium and score on Modified Rankin
scale were presented as mean and standard
deviation. The qualitative variables like gender and
hypomagnesaemia were presented as frequency and
percentages. The correlation co-efficient of serum
magnesium level with Modified Rankin Scale was
calculated through SPSS-17 as Pearson Correlation.
P< 0.05 was taken as significant.

RESULTS

In this study we included 200 cases of acute ischemic
stroke There were 134 (67%) male while 66 (33%)
were females. The male-to-female ratio was 2.03:1.
The minimum age of patients was 36 years and
maximum age of patients was 70 years with the
mean age of 52.65+ 10.66 years.The mean age of
male patients was 53.52+10.65 years (range 36-70
years) and the mean age of female patients was
50.88+10.54 years (range 36-70 years) as shown in
table-1.

Tablel:Descriptive statistics of age (years) both genders

Age (years) Male Female
N 134 66
Mean 53.52 50.88
SD 10.65 10.54
Minimum 36 36
Maximum 70 70
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The mean magnesium level in all the patients was

measured as 1.71+0.51mg/dl. The minimum
magnesium level was 0.5mg/dl and maximum
magnesium level was 2.3mg/dl. The mean

magnesium level of male patients was measured as
1.71+0.52mg/dl (range 0.5-2.3) and the mean
magnesium level of female patients was measured
as 1.72+0.51mg/dl (range 0.5-2.3). There was
insignificant difference observed between both
genders (P>0.05). Out of 200 patients, there were
64(32%) patients who developed hypomagnesaemia
while  136(68%) patients did not have
hypomagnesaemia. Among 134 male patients,
43(32.1%) developed hypomagnesemia while
91(67.1%) had normal magnesium level. Among 66
female patients, 21(31.8%) developed hypomag-
nesemia while 45(68.2%) had normal magnesium
level. There was insignificant difference observed
between both genders for presence  of
hypomagnesaemia.

Table 2:Distribution of hypomagnesemia in both genders

Hypomagne- Male Female Total
saemia

Yes 43 (32.1%) | 21(31.8%) | 64(32%)
No 91 (67.1%) | 45(68.2%) | 136 (68%)

Chi-square = 0.001, p-value = 0.969 (insignificant)

The mean MRS score in all the patients was
measured as 3.22+1.27. The minimum MRS score
was 1 and maximum MRS score was 6.The mean
MRS score of male patients was measured as
3.22+1.32 (range 1-6) and the mean MRS score of
female patients was measured as 3.24+1.18 (range
1-5). There was insignificant difference observed
between both genders (P>0.05). There were 9(4.5%)
patients who had MRS 1,62(31%) had MRS 2,
54(27%) had MRS 3, 30(15%) had MRS 4, 40(20%)
had MRS 5 and 5(2.5%) had MRS 6. In this study,
the correlation coefficient between magnesium level
and MRS score was found as r=0.674 which showed
negative relationship between magnesium and MRS.
the magnesium level has significant effect on MRS
score of stroke patients.

DISCUSSION

Cerebral thrombosis is the most common type of
stroke, and hemiplegia is most common somato-
neurological presentation encountered
clinically™®.Lower plasma magnesium levels may be
associated with higher blood pressure and
endothelial dysfunction, but sparse prospective data
are available for stroke. It has been proved through
few studies that low plasma magnesium levels may
contribute to higher risk of ischemic stroke'*

It has been also reported that men are at higher risk
for stroke than women; white men have a stroke
incidence of 62.8 per 100,000, with death being the
final outcome in 26.3% of cases, while women have a
stroke incidence of 59 per 100,000 and a death rate
of 39.2%"*".In our study, there were 134(67%) male
while 66(33%) were females. The male-to-female
ratio was 2.03:1.In our study, the presentation of
male cases was more as compared to females.

Serum magnesium is an indispensable element
for man. It is indispensable activator of over 300
enzymes in human.Hypomagnesaemia leads to
neuromuscular hyperirritability, tremors, increases
vascular resistance, coronary vasospasm and
hypertension.  Magnesium  deficiency  triggers
vasoconstriction, enhances vascular endothelial
injury and hence leads to atherosclerosis®®.

Romero et al., found that Hypomagnesemia is
found in 24% patients of ischemic stroke™. Kaur et
al., reported mean magnesium level in stroke patients
was 2.07+0.47mg/dI**.

Studies conducted in Iran has suggested
reciprocal statistical correlation between Serum
magnesium and modified Rankin scale in first 72hrs
(P=0.000, r=0.73) and modified Rankin scale in one
week gp:0.002, r=0.693) after an acute ischemic
stroke™.

On the contrary, a study conducted in Lublin
showed no statistical relationship  between
hypomagnesaemia and neurological outcome after
and acute ischemic stroke (r=0.04, p>0.1)'°.Ohira
etal followed 14,221 men and women aged 46-64
years for 15 years. During 15- year follow up, 577
ischemic strokes occurred. Serum magnesium was
inversely associated with ischemic stroke incidence.™
In our study the mean magnesium level in all the
patients was measured as 1.71+0.51mg/dl and
64(32%) patients had hypomagnesaemia while 136
(68%) patients had normal magnesium level. The
mean MRS score in all the patients was measured as
3.22+1.27. There were 9(4.5%) patients who had
MRS 1, 62(31%) had MRS 2, 54(27%) had MRS 3,
30(15%) had MRS 4, 40(20%) had MRS 5 and
5(2.5%) had MRS 6.

In our study, we also calculated the correlation
coefficient between magnesium level and MRS score
as r=0.674 which showed negative relationship
between magnesium and MRS. The magnesium level
has significant effect on MRS score of stroke
patients. This showed that if magnesium level
decreases in the body, then stroke will be more
severs.

CONCLUSION
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It was concluded through results of this study that low
magnesium level in body can cause more severe

stroke as

relationship is strong between low

magnesium level and severity of stroke. Moreover,

we have

resolved the discrepancy present in

previous literature and found high prevalence of
hypomagnesaemia in stroke patients.
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