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Plasma electrolytes, osmolality and lipid profile in
patients with acute stroke in a tertiary hospital in

South-South, Nigeria.

Adewoln O.F, Odiase F°

ABSTRACT

Introduction Stroke or cerebrovascular accidentis a leading cause of morbidity and mortality worldwide.
Electrolyte imbalances and dyslipidemia cause poor patients' treatment outcomes.

Aim of the study wasto evaluate Plasma electrolytes, osmolality and lipid profile in stroke patients.

Materials and Method: This was a descriptive cross-sectional study conducted between May 2022 to
October 2022, on 144 stroke patients seen in the University of Benin Teaching Hospital. Serum
electrolytes, Osmolality and lipid profile were assayed. Statistical analysis was done using SPSS version 22.
Level of significance established atp = 0.05

Result: 69.5% of the subjects had ischemic stroke, 30.5% had hemorrhagic stroke. 45.1% of the subjects
had hyponatremia and hypo-osmolality, 49% had hypokalaemia, 21.5% had metabolic acidosis and 6%
hypochloraemia. Majority of the subjects (98%-99.3%) had normal lipid profile. No statistically
significant difference between the electrolyte results of both ischaemic and hemorrhagic stroke.

Conclusion: Electrolyte derangements are common in patients with stroke. Hypokalaemia was the
commonest observed, closely followed by hyponatremia and hypo-osmolality in this study. Electrolyte
derangements in stroke patients should be promptly corrected and plasma levels monitored to reduce
morbidity and mortality.

Key word: Acute Stroke, Plasma electrolytes, lipid profile

"Department of Chemical pathology, University Benin Teaching Hospital
*Department of Tnternal Medicine, University of Benin Teaching Hospital

*Corresponding author: Dr Olanike Adewolu. F. nikemide2@yahoo.com

INTRODUCTION

Stroke is a leading cause of adult disability and
deaths worldwide, with an annual mortality rate
of 5.5 million." Prevalence seems to be on the
increase, Nigeria not left out. Prevalence of
stroke in Nigeria has been reported to be 1.4 per
1000, while the 30 day case fatality rate is said to
be as high as 40%.” Some authors’ reported a
pooled crude incidence of 26 per 100,000

persons, while another author' reported
incidence of 25 per 100,000.

In 2019 worldwide, 103 million cases of stroke
was reported and 6.5 million deaths were
accounted for by stroke. It was the second leading
cause of death and disability”” combined
wotldwide. Of the total death, 3.3 million deaths
wete due to Ischemic stroke.” One of the leading
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causes of stroke in African countries is
Hypertension.’Changes in lifestyles that support
risk factors for stroke is on the increase.

The morbidity and mortality associated with
stroke are due to some complications like
Cerebral edema, infection, Deep Vein
thrombosis and electrolyte derangements.

Disorders of serum electrolytes especially that
of Sodium and Potassium have been reported to
be the commonest electrolytes abnormalities
found in stroke patients.” Electrolytes
disturbances such as hyponatremia,
hypernatremia resulting in increase in Brain
Natriuretic Peptide and Atrial Natriuretic
Peptide are common in acute phase of stroke.”

Studies * have also been done to determine the
relationship of serum lipids and stroke; these
studies reported dyslipidemia in stroke patients.

There seems to be paucity of information on
clectrolyte derangements, lipid profile and
serum osmolality in stroke patients in Nigeria.

This study was aimed at evaluating the plasma
electrolytes osmolality, lipid profile in stroke
patients in Benin City.

MATERIALSAND METHODS

This descriptive cross-sectional study was
conducted in the Neurology unit of the
department of Internal Medicine in a tertiary
care hospital, Benin City, from May 2022 to
October 2022. A total of 144 patients aged 25-
88 years with either ischaemic or hemorrhagic
stroke, and diagnosed with either CT scan or
MRI of the brain, every consecutive patient
admitted in the ward was enrolled in the study.
Data collected included demographic data, types
of stroke (ischaemic or haemorrhagic), medical
history of hypertension, diabetes mellitus was

ascertained. This was collected using a structured
questionaire. Plasma electrolytes, lipid profile,
and Plasma osmolality were measured on the day
of admission. Plasma electrolytes were measured
using the Ion Selective Electrode Analyzer 4000.
Plasma osmolality was measured using an
Osmometer. Serum Total Cholesterol,
Triglycerides, were measured using Enzymatic kit
method.

Statistical Analysis: Statistical analysis was done
using SPSS version 22. Student t test was used to
compare means of variables. Level of
significance was established at P<0.05.

RESULT

A total of 144 subjects diagnosed with acute
stroke were included in the study. They were aged
between 21-94 years. One hundred.(69.5%) of
the subjects had ischemic stroke, while 44 (30%)
of them had hemorrhagic stroke (Table 1). Mean
plasma sodium was 132.6+£15.6mmol/L. Plasma
Sodium level was normal in 77 (53.5%) of the
subjects, while 65 (45.1%) had hyponatremia and
2 (1.4%) had hypernatremia (Table 2). Mean
Plasma Potassium was 3.6 = 0.6 mmol/L.
Seventy one.(49%) of the subjects had normal
Plasma Potassium, while 71 (49%) had
Hypokalaemia and 2 (1.4%) had Hyperkalaemia
(Table 2).

Mean Plasma Bicarbonate was 19.5%2.9
mmol/L. Plasma Bicarbonate was normal in 113
(78.4%) of the subjects, while 31 (21.6%) had low
Bicarbonate levels (Table 2).

Mean Plasma Chloride was 100.6=7.5 mmol/L.
Plasma Chloride was Normal in 138 (95.8%) of
the subjects and low in 6 (4.2%) of the subjects.

Mean Plasma Osmolality was 280.5£23.4
mosm/kg. Seventy-seven (53.5%) had plasma
osmolality within the normal reference interval,
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while 65 (45.1.%) had hypoosmolality, and 2
(1.4%) had hyperosmolality.

Mean Serum Triglyceride was 92.1143.5mg/dL.
Plasma Triglyceride was normal in 143 (99.3%)
of the subjects and high in 1 (0.7%) of the
subjects (Table 2).

Mean Serum total Cholesterol was 154.7+70.7
mg/dL. Serum total cholesterol was normal in
141 (98%) of the sub subjects and high in 3 (2%)
of the subjects (Table 3).

Mean Serum LDL Cholesterol was 97.2+60.0
mg/dL. LDL Cholesterol was normal in 141
(98%) of the subjects and high in 3 (2%) of the
subjects (Table 2).

Mean Serum HDL was 38.6£18.3 mg/dL. HDL
Cholesterol was normal in 143 (99.3%) of the
subjects and low in 1 (0.7%) of the subjects
(Table 2).

Mean Plasma Sodium was higher in Hemorrhagic
stroke patients (139+11.5 mmol/L) than in
ischemic stroke patients (132.917.2mmol/L).
Difference was not statistically significant.

P=0.166 (Table 3).

Mean Plasma Potassium in Haemorrhagic stroke
was (3.4£0.2mol/L) and (3.4£0.8mmol/L) in
ischemic stroke patients. No statistically
significant difference in values observed. P=0.890
(Table 3).

Mean Plasma Bicarbonate was slightly higher
(19.7+1.8mmol/L) in Haemorrhagic stroke
patients compared with ischemic stroke patients
(18.7£2.5mmol/L). Difference was not
statistically significant (P=0.440) (Table 3).

Plasma Chloride was higher in subjects with
Haemorrhagic stroke (107.2£11.9 mmol/L)
compared with ischemic stroke subjects
(97.9+6.1mmol/L). Difference was not
statistically significant. P=0.131 (Table 3).

Dermographic parameters and types of stroke

TABLE 1:
Age (inyears) <65 67 (46.5%)
2065 77 (53.5%)
Sex Male 80 (55.6%)
Female 04 (44.4%)
Types of stroke

Ischemic—100 (69.5%)

Hemorrhagic —44 (30.5%)
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TABLE 2:
Plasma Electrolytes, Osmolality and Lipid Profile in the study population
Sodium n Mean
Normal 77 (53.5%) 132.6%115.6mmol/L
(135-145mmol/L)
Hyponatremia 65 (45.1%)
(<135mmol/L)
Hypernatremia 2 (1.4%)
(>145mmol/L)
Potassium
Normal 71(49%) 36.61£0.6mmol/L
(3.5-5mmol/L)
Hypokalaemia
<3.5mmol/L 71 (49%)
Hyperkalaemia
>5mmol/L 2 (1.4%)
Bicarbonate 19.5+2.9mmol/L
Normal 113(78.4%)
(20-30mmol/L)
Low 31(21.6%)
<20mmol/L
Chloride 100.617.5mmol/L
Normal
96-108mmol/L. 138(95.8%0)
Hypochloraemia 6(4.2%)
<96mmol/L
Osmolality 280.5£23.4 mOsm/kg
Normal

275-295mOsm/kg
Low
<275mOsm/kg
High
>295mOsm/kg

Triglycerides
Normal
<150mg/dL

77 (53.5%)
65 (45.1%)

2 (1.4%)

143(99.3%)

92.1+43.5mg/dL
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High 1(0.7%)
>150mg/dl
Total Cholesterol
Normal 141(98%) 154.7+70.7mg/dL
<200mg/dl
High 3(2%)
>200mg/dl
LDL Cholesterol
Normal 141(98%) 97.2460.0mg/dL
<130mg/dl
High 3(2%)
>130mg/dl
HDL
Normal 38.6+18.3mg/dL
30-60mg/dl 143(99.3%)
Low
<30mg/dl 1(0.7%)
TABLE 3:
Comparison of electrolytes in hemorrhagic and ischemic stroke
Hemorrhagic stroke Ischemic stroke P value
Sodium (mmol/L) 139+11.5 132.9+7.2 0.166
Potassium (mmol/L) 3.4%0.2 3.4%0.8 0.990
Bicarbonate (mmol/L) 1 9.7£1.9 18.7£2.5 0.410
Chloride (mmol/L) 107.2£11.9 97.9%6.1 0.131

DISCUSSION

Out of the 144 subjects in this study, 77
representing 53.5% of them were in the age
group 65 years and above. This implies that the
incidence of stroke was higher in the older age
group. Similar observations were made by
Ajidahun etal” and Hassan et al'in their studies.

A larger percentage of the subjects had
Ischaemic stroke, and a lower percentage had
haemorrhagic stroke. Studies™""" in other parts

of the world have also reported similar findings.

Ischaemic stroke appears to be commoner than

Haemorrhagic stroke worldwide. This could be a
reflection of socio-economic lifestyle. 45.1% of
the subjects in our study had Hyponatremia.

7,9,12
Several authors

have reported similar
observations in their studies. Hyponatremia is
frequent in Acute Stroke patients. Hyponatremia
may be seen both in ischemic and hemorrhagic
stroke” and is associated with worse outcomes
and increased mortality.” Hyponatremia is usually
hypoosmolal and may be due to syndrome of
inappropriate Antidiuretic hormone secretion or
Cerebral Salt Wasting Syndrome. This could be
associated with high mortality rate. Khan et al”
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reported in their study that it increases brain
edema and subsequent neurological
consequences. They reported that
Hypernatremia is prevalent in ischemic stroke
and is independently associated with in-hospital
mortality and worse NIHSS scores at admission
and discharge. Results in our study showed that
hyponatraemia is more common in stroke
patients in the area of study and hence, proper
and adequate management protocol is to be
instituted to prevent fatal outcomes.

Hypernatremia was observed in 1% of the study
population. Hypokalaemia was also observed in
49% of the subjects in the study population.
Wali’ et al also reported hypokalaemia in their
study in stroke patients in India. Gariballa et al”
reported in their study that Hypokalaemia is
common Post stroke and maybe be associated
with a poor outcome. Hyperkalaemia was
observed in 1.4% of the cases, hence may not be
a common occurrence.

Majority of the patients had normal Plasma
bicarbonate levels and a lower percent had low
bicarbonate levels. Huang" reported in their
study that low baseline bicarbonate levels and
decreased bicarbonate levels during the ICU stay
were associated with a high risk of 30-day
mortality in Acute Ischemic Stroke. Metaolic
acidosis can contribute to morbidity and
mortality.

Majority of the subjects had normal plasma
chloride with a few cases of hypochloremia.
Bei' et al reported that hypochloremia was
associated with a 2.4 fold increase in the risk of
in-hospital mortality in their study.

Almost half of the separate population had
hypoosmolality. This could be multifactorial,
ranging from effects of syndrome of
inappropriate ADH secretion, to fluid overload

especially with hypotonic solution, amongst other
causes. This could also be a contributory factor to
hyponatremia observed the subjects.

Majority of the study population had normal lipid
profile. Only 0.7% had hypertriglyceridemia, 2%
hypercholesterolemia, 2% high serum LDL, 0.7%
with low serum HDL. Some authors™*" reported
dyslipidemia of varying degrees in their studies.
Alamayehu® reported 51.1% cases of
dyslipidemia in stroke patients in their study.
Bharosay et al” reported increased risk of
ischaemic stroke and poorer prognosis with
increased serum levels of total cholesterol,
triglycerides, low density lipoprotein, and low
serum HDIL. Rehman” also reported a high
frequency of dyslipidemia in stroke patients in
India. The observation of cases of dyslipidemia
in our study may be influenced by socio-economic
and dietary factors.

A comparison of Plasma electrolyte between
Ischaemic and Hemorrhagic stroke patients
showed that Mean plasma Sodium was higher in
Hemorrhagic stroke than Ischaemic stroke,
though difference was not statistically significant.
Mean Plasma Potassium levels was virtually the
same in both groups; Mean plasma chloride was
higher in subjects with hemorrhagic stroke than
ischaemic stroke, difference not statistically
significant.

Mansoor et al” reported significantly higher
sodium levels in hemorrhagic stroke patients
compared with Ischemic stroke patients.
reported that
increased sodium concentrations were associated

2

21,
Faramand and co authors

with a higher incidence of stroke and worsening
of neurological condition.

CONCLUSION
Electrolyte derangements are common in stroke
patients. Hypokalemia is the commonest
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observed in our study, followed closely by
hyponatremia and hypoosmolality. Patients with

Acute stroke should be screened immediately

for electrolyte derangements. Early detection,

proper monitoring and prompt correction of

derangements in Serum electrolyte will reduce
morbidity and mortality in stroke patients.
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