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ABSTRACT

Objectives: Hyponatremia leads to poor clinical outcomes in patients with ischemic stroke, so this study was
conducted to evaluate current magnitude of the problem as there is no such study done in Pakistan on this topic.
Study Design: Descriptive study

Place and Duration of Study: This study was conducted at the Department of Medicine, Nishtar Hospital, Multan
from March 2016 to January 2017.

Materials and Methods: One hundred and twenty patients with ischemic stroke were recruited in this descriptive
study. The study was conducted at nisthar hospital and duration of this study was three months. Serum Sodium level
was checked in these patients and data was analyzed by SPSS — 22.

Results: Out of these 120 patients with ischemic stroke, 88 (73.3%) were male and 32 (26.7%) were female patients
and male to female ratio was 2.75:1. Mean age of our study cases was 45.23 + 14.87 years. Of these 120 patients, 70
(58.3%) were from rural areas, 34 (28.3%) belonged to poor families, 64 (53.3%) were from middle income families
and 22 (18.3%) belonged to rich families. Mean body mass index (BMI) was 25.17 + 3.22 kg/m? and obesity was
noted in 50 (41.7%) patients. History of smoking was present in 66 (55%), diabetes in 52 (43.3%), hypertension in
72 (60%), dyslipidemia in 64 (53.3%) and family history of stroke in 34 (28.3%) patients. Mean serum sodium level
was 137.40 £ 9.21 nmol/L (range; 118 nmol/L to 157 nmol/L) and hyponatremia was noted in 48 (40%).
Conclusions: Hyponatremia is a common entity in patients with ischemic stroke as very high frequency was noted
in our study. Clinicians treating such patients with ischemic stroke must check this parameter on routine basis to
avoid future adverse clinical outcome and to improve prognosis of the disease. Hyponatremia was significantly
associated with history of hypertension.
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INTRODUCTION

Moreover more than 80 % stroke related deaths are
reported from these underdeveloped countries °. Stroke

Stroke, a global health problem, is one of the leading
causes of long-term disabilities among young survivors
and 2" leading cause of death in these patients all over
the world.t8. Every year, estimated 15 million general
population suffer its attack, 33 % of these patients die
due to its complications and one third patients
experience permanent disabilities which has significant
impact on suffering families and also for the society
specially in low and middle income countries. 7
According to WHO estimates stroke will remain 2"
leading cause of mortality after heart diseases in
underdeveloped as well as developed countries for the
year 2020 8.

Strikingly patients in developing countries are
estimated 10 years younger than that being in
developed western countries which leads to prolonged
disability in these young survivors.
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may be represented by rapidly developing signs and
symptoms of focal, loss of cerebral function, without
any evident cause other than those of vascular origins
and symptoms which last for more than 24 hours and/or
leading to death.

Ischemic Stroke which occurs in 60 — 90 % of all stroke
patients in Pakistan is a due to the obstructions within
blood vessels which supply blood to the brain 1°. WHO
had documented total mortality from stroke is over
75000 per year in Pakistan and large proportion of
stroke patients are being admitted at secondary and
tertiary level healthcare facilities. Of these stroke
patients some may die in hospitals while large number
of such patients are left with partial or total disabilities
which may exert extra economical and social burden on
the family and community 2.

Hyponatremia is one of the common electrolyte
disorders among hospitalized patients and it is generally
indicator for a major underlying illness. However
prognostic values of hyponatremia in patients with
acute first-ever ischemic stroke are yet unclear.
Hyponatremia is regarded as a risk factor of stroke,
cardiovascular diseases, mental illnesses and chronic
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liver diseases. Even mild hyponatremia can be related
with increased 1 month mortality rates after myocardial
infarction (MI) and it has been recently observed that it
may increase 3-years mortality after a stroke!?!2,
Previous studies have reported high frequencies of
hyponatremia in literature > 13,

Hyponatremia among patients with ischemic stroke is
related with increased morbidity and mortality but there
is no such study in Pakistan where ischemic stroke is
more common. This study has been proposed to
document the frequency of hyponatremia among
targeted population. The study results will generate
useful database of our local population which will be
compared with that of existing literature from different
parts of the world. The study results will help to
formulate guidelines for the clinicians to diagnose and
treat hyponatremia, once its frequency in our population
is ascertained which will help to decrease disease
morbidity. This will help to improve quality of life of
these patients as well as decreased hospital stays which
will not only be helpful for suffering families but also
for national health economy.

MATERIALS AND METHODS

A total of 120 patients with ischemic stroke were
registered in this study. This descriptive study was done
at nishtar hospital Multan using non probability
consecutive sampling technique. A predesigned
questionnaire was used to record findings and informed
consent was taken from all patients/attendants for
participation. All the patients with ischemic stroke
diagnosed as “CT scan brain plan shows hypo dense
area in specific vascular territory, density consistent
with ischemic stroke i.e. 30 — 35” aged more than 20
years of either sex were recruited in our study. Patients
with coronary artery disease, coagulopathy and
bleeding disorders, tuberculous meningitis,
viral/bacterial encephalitis, hemorrhagic stroke and
multiple sclerosis were excluded from this study.
Detailed history and examination was conducted and all
relevant information such as diabetes (known diabetic
patients taking oral/insulin therapy or those having
fasting blood glucose levels more than 126 mg/dl),
hypertension (having blood pressures more than 140/90
mmHg noticed twice one week apart), obesity (having
BMI more than 27.5kg/m?, deranged lipid profile,
history of smoking, family history of stroke in first
degree blood relatives and serum Sodium levels were
noted. Patients were considered hyponatremic, if serum
Na* levels were <135 nmol/L. Data was entered and
analyzed by computer program SPSS-22 to describe
proportions for gender, diabetes, obesity, smoking,
hypertension, residential status, socioeconomic status,
family history, dyslipidemia and hyponatremia and to
calculate mean and standard deviation for the age of
patients and serum sodium levels. Chi — square test has

been applied to ascertain the role of various modifiable
risk factors of ischemic stroke

RESULTS

Our study comprised of a total of 120 patients with
ischemic stroke. Out of these 120 patients with
ischemic stroke, 88 (73.3%) were male and 32 (26.7%)
were female patients and male to female ratio was
2.75:1. Mean age of our study cases was 45.23 + 14.87
years (with minimum age was 23 years while maximum
age was 86 years). Mean age of the male patients was
44.34 £ 14.21 years while that of female patients 47.69
* 16.54 years (p = 0.278).

Table No. 1: Cross — tabulation of hyponatremia
with regards to gender. (n = 120)

Hyponatremia p.
Gender Yes No value
(n =48) (n=72)
Male (n = 88) 34 54
Female (n =32) 14 18 0.676
Total 120

Table No. 2: Cross — tabulation of hyponatremia

with regards to residential status. (n=120)
Residential Hyponatremia P -
status es No value
(n =48) (n=72)
Rural (n =70) 28 42
Urban (n = 50) 20 30 1.000
Total 120

Table No. 3: Cross — tabulation of hyponatremia
with regards to obesity. (n=120)

Hyponatremia P
Obesity Yes No §
(=48 | (n=72) | VU
Yes (n =50) 18 32
No (h =70) 30 40 0.571
Total 120

Table No. 4: Cross — tabulation of hyponatremia
with regards to smoking. (n = 120)
Hyponatremia

. P—
Smokin Yes No
’ (n=48) | (n=72) | value
Yes (n = 66) 30 36
No (n = 54) 18 36 0.195
Total 120

Table No. 5: Cross — tabulation of hyponatremia
with regards to diabetes. (n = 120)
Hyponatremia

Diabetes Yes No vaPIl_J o
(n =48) (n=72)
Yes (n =52) 22 30
No (n = 68) 26 42 | 0.709

Total 120
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Table No. 6: Cross — tabulation of hyponatremia
with regards to hypertension. (n = 120)

Hyponatremia p.
Hypertension Yes No value
(n =48) (n=72)
Yes (n=72) 38 34
No (n=48) 10 38 0.001
Total 120

Of these 120 patients, 70 (58.3%) were from rural
areas, 34 (28.3%) belonged to poor families, 64
(53.3%) were from middle income families and 22
(18.3%) belonged to rich families. Mean body mass
index (BMI) was 25.17 + 3.22 kg/m? and obesity was
noted in 50 (41.7%) patients. History of smoking was
present in 66 (55%), diabetes in 52 (43.3%),
hypertension in 72 (60%), dyslipidemia in 64 (53.3%)
and family history of stroke in 34 (28.3%) patients.
Mean serum sodium level was 137.40 + 9.21 nmol/L
(range; 118 nmol/L to 157 nmol/L) and hyponatremia
was noted in 48 (40%).

DISCUSSION

Stroke is a global health problem which has significant
impact on the quality of life of suffering families as it
exerts extra financial burden and psychological stress 4
~16 Qur study comprised of a total of 120 patients with
ischemic stroke. Out of these 120 patients with
ischemic stroke, 88 (73.3%) were male and 32 (26.7%)
were female patients and male to female ratio was
2.75:1. Different studies have documented male gender
preponderance in patients with ischemic stroke. A study
conducted by Saeed et al 7 also reported high male
gender predominance with 61.1 % in patients with
ischemic stroke which is similar to our findings. Javed
et al 8 from Dera Gazi Khan also reported 61 % male
patients showing male gender predominance which is
same as that of our study results. Similarly Farooq et al
9 from Faisalabad has documented 54 % male patients
with ischemic stroke which is in compliance with our
study results. Sico et al 2 also reported 58 % male
gender preponderance which is similar to our study
results.

Mean age of our study cases was 45.23 + 14.87 years
(with minimum age was 23 years while maximum age
was 86 years). Mean age of the male patients was 44.34
+ 14.21 years while that of female patients 47.69 +
16.54 years (p = 0.278). Javed et al 8 from Dera Gazi
Khan also reported 50.89 + 5.87 years which is close to
our study results. A study conducted by Saeed et al ¥’
also reported 64.4 + 11.5 years mean age which is quite
higher than that being reported in our study.

Of these 120 patients, 70 (58.3%) were from rural
areas, 34 (28.3%) belonged to poor families, 64
(53.3%) were from middle income families and 22
(18.3%) belonged to rich families. Mean body mass
index (BMI) was 25.17 + 3.22 kg/m? and obesity was

noted in 50 (41.7%) patients. History of smoking was
present in 66 (55%), diabetes in 52 (43.3%),
hypertension in 72 (60%), dyslipidemia in 64 (53.3%)
and family history of stroke in 34 (28.3%) patients.
Javed et al ® from Dera Gazi Khan also reported
reported 34 % hypertension in patients with ischemic
stroke. Farooq et al *° from Faisalabad has documented
diabetes in 35 %, hypertension in 58 % patients with
ischemic stroke, these findings are in compliance with
that of our study results. Sico et al % also reported
diabetes in 33 % and hypertension in 72 % patients
which is close to our study results. Mean serum sodium
level was 137.40 + 9.21 nmol/L (range; 118 nmol/L to
157 nmol/L) and hyponatremia was noted in 48 (40%).
A study conducted in Connecticut, USA *? reported 16
% hyponatremia in ischemic stroke patients while in
Taiwan it has been reported to be 11.6 %.

CONCLUSION

Hyponatremia is a common entity in patients with
ischemic stroke as very high frequency was noted in
our study. Clinicians treating such patients with
ischemic stroke must check this parameter on routine
basis to avoid future adverse clinical outcome and to
improve prognosis of the disease. Hyponatremia was
significantly associated with history of hypertension.

Conflict of Interest: The study has no conflict of
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