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Abstract 

 

 Malaria in pregnancy is a life-threatening parasitic disease transmitted through the bite of female 

anopheles mosquitoes. Malaria is a preventable and treatable disease, yet it accounts for an estimated 

660,000 deaths every year around the world mainly in Africa due to inappropriate management of 

imbalances in the electrolyte system of the patients.   The aim of this study was to determine the severity of 

electrolyte imbalance in pregnant women with malaria parasitaemia.  A total of 90 subject participated in the 

study. Sixty (60) pregnant women with malaria and thirty (30) pregnant women without malaria as control, 

all within the age bracket of 20 – 40 years.  Analysis of the mean value of Na
+
, K

+
, Cl

-
 and HCO3

-
 of the test 

group were significantly lower than the control (P < 0.05).  Considering the severity of electrolyte imbalance 

in pregnant women with malaria, it is imperative that all pregnant women with malaria parasitaemia be 

managed with the view of improving the electrolyte imbalance, to avert the attendant complication of 

electrolyte imbalance.   
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1. Introduction  

 

 Malaria is a life-threatening parasitic disease 

transmitted through the bite of a female 

anopheles mosquito [1].  It is a disease that can 

be treated in just 48 hours, yet it can cause fetal 

complication if the diagnosis and treatment are 

delayed [2].  It affects both male and female but 

with higher prevalence among males and in the 

month of September [3, 4].    Pregnancy has been 

seen as a period marked by profound change in a 

woman’s electrolyte level [5].   The ability to 

regulate nutrient and balance electrolyte during 

this period is critical to the health of the mother 

and the growing foetus [6]. Pregnant women and 

children under five years are the most vulnerable 

to the adverse consequences of malaria. This is so 

because pregnant women and children do not 

always receive the necessary prevention and 

treatments they need, and this contributes to the 

extremely high numbers of maternal and infant 

malaria related deaths. It is worst in rural areas 

where effective health care is farfetched. More 
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so, people living in poorer locations are also more 

susceptible to malaria as they often live in houses 

that offer little protection against mosquitoes. 

 Anaemia on the other hand is one of the 

commonest resultant manifestations or 

complication in pregnancy arising from the 

leakage of potassium from intracellular space to 

extracellular space leading to hyperkalaemia.   

 In addition to water balance, these 

electrolytes play an important role in 

maintenance of pH, regulation of heat and muscle 

function, electron transfer reactions as well as 

serving as cofactor for enzymes [7].  In pregnant 

women erythrocyte infected with the mature form 

of the malaria parasite, plasmodium falciparum, 

the cytosolic concentration of sodium ion is 

increased and that of potassium is decreased [8].  

In separate studies it was observed that malaria is 

often associated with abnormalities of fluids, 

electrolyte, and acid-base balance, since 

electrolyte has been shown to be highly 

indispensable in water homeostasis which is 

fundamental to the survival of all organisms [2, 

9]. In view of this it is imperative to assess the 

electrolyte status of pregnant women with 

malaria, its severity and provide a plat form for 

effective management regimen for patients in 

such condition. 

 

2.  Methodology 

 

2.1 Subject Selection 

The study subjects were made up of sixty 

(60) confirmed pregnant women with malaria 

recruited from the antenatal unit, BMH in Port 

Harcourt Metropolis.  The subject were divided 

into two group based on age.  The age ranges; 20 

– 30 years, 30 – 40 years.   Thirty apparently 

healthy age-match pregnant women were used as 

controls. 

 

 2.2 Inclusion Criteria 
All test subjects were confirmed pregnant 

women with malaria.  

 

 2.3 Exclusion Criteria 

 Subjects with abnormal electrolyte 

imbalance were excluded from the control group 

of the study.      

 

 2.4 Statistical Analysis 

Data from the study was analyzed 

separately using paired t-test at 95% confidence 

interval and analysis was done using the 

statistical package of social sciences (SPSS). 

             

2.5 Obtaining subject’s personal data 

Consent was obtained from the pregnant 

women before the project commenced and their 

name, age were recorded in the questionnaire.  

         

2.6 Determination of Subject’s Weight 

The subject was instructed to stand erect on 

the weighing balance and the weight reading is 

recorded on the questionnaires. 

 

2.7 Determination of the Blood Pressure 

The electronic blood pressure monitor was 

operated electronically, reading, the systolic and 

diastolic blood pressure on the screen.  The 

subject was allowed to sit relaxed on the sit with 

the hand resting straight on the leg.  The blood 

pressure pad was wrapped round the upper part of 

the hand and pressure was applied electronically 

to obtain the blood pressure which was recorded 

on the questionnaire. 

 

2.8 Sample Collection and Preparation  

The specimen bottles were used for each 

subject.  Anticoagulant bottles containing K3 

EDTA for malaria parasite test and anticoagulant 

bottle containing lithium heparin for electrolyte 

assay.  The subject was allowed to sit and the 

tourniquet was applied with the subject’s fist 

clenched.  Blood samples were collected by clean 

venepuncture from the antecubital fossa using the 

“vacutainer” into already labeled bottles, without 

undue pressure to the arm.  The samples were 

mixed by gentle inversion. The samples in the K3 

EDTA anticoagulant bottle were tested for 

malaria parasite, after staining their thick blood 

films with Giemsa stain, while those sample in 

lithium heparin bottle were centrifuged at 3000 

pm for 5 minutes to obtain the plasma. The 

plasma were separated into sterile plain bottles 

and analyzed within 4 hours.  
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2.9 Method of Determination of Malaria 

Parasite  

The malaria parasite density was 

determined by examining a thick blood film 

stained by Giemsa method (Randox).  

 

2.10 Procedure  

Immediately before use, the Giemsa stain 

was diluted to 1 in 10 in buffered water pH 7.2.  

The slide was face down in a staining rack for 

immersion in a staining trough.  Thick film was 

thoroughly dried.  This was necessary to prevent 

fine particles of stain being deposited on the 

film(s). The diluted stain was poured into the 

shallow tray or staining trough and stained for 30 

minutes. The stain was washed from the staining 

container using clean water. The back of each 

slide was cleaned and placed in a draining rack to 

air dry. The slide was examined microscopically 

using x40 and x100 objective 

 

2.11 Classification of the Degree of 

Parasitaemia  

The malaria parasite density was graded by 

the semi-quantitative method recommended by 

the WHO plus system.  

 

i) 1 – 10 parasite per 100 hpf  -------- (+) 

ii) 11 – 100 parasite per 100 hpf  --------

 (++) 

iii) 100 – 1000 parasite per hpf --------

 (+++) 

iv) >1000 parasite per hpf -------- (++++)  

 

2.12 Estimation of Electrolyte  
The electrolytes were measured by 

potentiometric process known based on the use of 

ion selective electrode, EasyLyte-400 (Genesis 

Diagnostics).  

 

3. Results  

 

The result were obtained from the research 

carried out on pregnant women with malaria and 

pregnant women without malaria at Braithwaite 

Memorial Specialist Hospital (BMSH)  include a 

total of ninety (90) subjects out of these, sixty 

(60) were pregnant women with malarial and 

thirty (30) were pregnant women without malaria 

and were used as control.   The individuals who 

participated in the study were between the ages of 

20 – 40 years.  The parameters analyzed in this 

research work include malaria parasite, and 

plasma electrolyte which include sodium (Na
+
), 

potassium (k
+
), chloride (Cl

-
) and bicarbonate 

(HCO3
-
). 

 

 
  Table 4.1: Comparison of Test and Control of Electrolytes using T-test 

 

Parameters  

Na
+
 (mmo1/L) K

+
 (mmol/L) CL

- 

(mmol/L) 

HC03
-
  

(mmol/L) 

 

Test Subjects  132.13±4.28 3.76±0.34 104.95±2.52 15.93±1.67 

Control Subjects  138.34±4.74 4.10±0.30 106.3±2.82 17.23±1.91 

P-value  0.0002 0.0002 0.03 0.002 

Remark S S S S 

 
  Table 4.2: Comparison of Test and Control of SBP and   DBP using T-test 

Parameters  SBP  

(mmHg) 

DBP 

(mmHg) 

Test Subjects  105.33 ±15.67 60.83±9.79 

Control subjects  114.17± 7.67 70.67±7.40 

P-value 0.0005 0.0001 

Remark S S 

   S = Significant  
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Figure 4.1 Error bars showing the mean and standard deviation of the electrolyte parameters of the test 

 group and control. 

 

 

 

 
 

Figure 4.2 Error bar showing the mean and standard deviation of systolic blood pressure (SDP) and  

diastolic blood pressure (DBP) for the test group and control. 
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Table 4.3: Comparison between the electrolytes, SBP and DBP of different age group of 20 – 30 years   

Age 

Bracket 

 

Parameters 

SBP 

(mmHg) 

DBP 

(mmHg) 

Na
+
 

(mmol/L) 

K
+
 

(mmol/L) 

CL
-
 

(mmol/L) 

HCO3
-
 

(mmol/L) 

20 – 30 Test 

Subjects 

 

102.65± 13.1 61.82±10.74 132.53±4.96 3.80±0.40 105.85± 2.69 15.56±1.64 

 Control 

Subjects  

 

116.92±8.55 70.63±6.80 137.38±2.48 4.10±0.32 104.69±1.84 16.77±1.94 

 P – value 

  

0.0001 0.001 0.0005 0.01 0.10 0.06 

 Remark S S S S NS NS 

S = Significant ,NS = Not Significant 

 

 

 Table 4.1 shows that there is significant 

decrease in the sodium of the test than that of the 

control (P = 0.0002), potassium (K
+
) of the test 

and that of the control (P = 0.0002) chloride (Cl
-
) 

of the test and that of the control (P = 0.03), and 

bicarbonate (HCO3
-
)
 
of the test and that of the 

control (P = 0.002).  

 Table 4.2 shows that there is a significant 

difference between the SBP of the test 

(105.33±15.67 mmHg) and that of the control 

(114.17±7.67 mmHg), p = 0.0005.  There is also 

a significant difference between the DBP of the 

test (60.83±9.79 mmHg) and that of the control 

(70.67±7.40 mmHg), p = 0.0001.     

 Table 4.3 shows that the mean (± SD) of 

SBP (P = 0.0001), DBP (P=0.001), Na
+
 (P 

=0.0005), K
+
 (0.01) in age bracket 20 – 30 years 

were significantly lower as compared to age 

match control while the mean (± SD) of Cl
-
 (P = 

0.10) and HCO3
-
 (P = 0.06) were not significant 

as compared to the age match control.    

 Table 4.4 shows that the mean (± SD) of 

DBP (P = 0.003),  Na
+
 (P = 0.0004),  K

+
 (P = 

0.001) in age bracket 31 – 40 years were 

significantly lower as compared to age match 

control and no significant difference between the 

mean (± SD) of SBP (P = 0.16) and HCO3
-
 (P = 

0.06) as compared to age match control.    

 

 
Figure 4.3 Error bar comparing the SBP,DBP and the electrolyte values of test and control group. 

 

0

20

40

60

80

100

120

140

160

SBP(mmHg) DBP(mmHg) Na+

(mmol/L)

K+ (mmol/L) CL-

(mmol/L)

HCO3-

(mmol/L)

Test 

Control



 

Am. J. Biomed. Sci. 2015, 7(3), 148-155; doi: 10.5099/aj150300148    © 2015 by NWPII. All rights reserved                            153 

 
Table 4.4: Comparison between the electrolytes, SBP and DBP of different age group of 31 – 40 years    

Age 

Bracket 

 

Parameters 

SBP 

(mmHg) 

DBP 

(mmHg) 

Na
+
 

(mmol/L) 

K
+
 

(mmol/L) 

CL
-
 

(mmol/L) 

HCO3
-
 

(mmol/L) 

31 – 40 Test subjects  

 

106.8±16.76 62.8±9.36 131.96±3.19 3.74±0.25 103.84±1.7 16.36±1.66 

 Control 

subjects  

 

112.06±6.34 71.18±7.81 139.59±5.81 4.06±0.31 107.53±2.85 17.65±1.20 

 P – value  0.16 0.003 0.0004 0.001 0 0.06 

 Remark NS S S S S NS 

S = Significant ,NS = Not Significant  

 

 

Figure 4.4 Error bar showing comparison between the electrolytes, SBP and DBP of 31 – 40 years age bracket.   

 

 

4. Discussion  

 

 The result of the study show that malaria 

infection leads to a reduction in the levels of 

serum sodium, potassium, bicarbonate and 

chloride.  A significant difference (P < 0.05) was 

observed between the pregnant women with 

malaria and the overall control subjects.  

[10,11,12] stated that there is a progressive 

decrease in Na
+
 and K

+
 in 12 hours of the 

parasites occupancy while [2] reported a mild 

hyponatraemia in malaria patient.  Both finding 

are in line with the reductions observed in the 

present study on these pregnant women.  The 

reason for the decrease in K
+
 might also be linked 

with the findings of [13] who reported that host 

cells lose up to 75 – 80% of their normal 

potassium content during the course of malaria 

attack.  Correction of fluid volume and 

electrolyte deficits has been the standard of care 

including those with severe falciparum malaria 

infection.  This is because acidaemia, 

hypokalacemia, hyponatraemia, and 

hypocalcamia exacerbate myocardial dysfunction 

and increase the risk of arrhythmias [14,15].  The 

decrease in concentration of sodium may be due 

to losses in sweat and urine.  A significant 

decrease (P < 0.05) was also observed in the 

systolic and diastolic blood pressure of these 

pregnant women with malaria as compared to the 

overall control. So while hypertension in 

pregnancy has been extensively studied, little 

attention has been paid to the other end of the 

spectrum, namely low blood pressure during 

pregnancy.  [16] demonstrated that approximately 

10 percent of pregnant women had a maximum 
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diastolic blood pressure (DBP) of 60mmhg or 

lower.  This is in line with the reduction observed 

in the present study on these pregnant women 

with malaria with a mean ±  SD of systolic blood 

pressure of (105.33 ± 15.67) and diastolic blood 

pressure of (60.85 ± 9.79) as compared to the 

controls which is (114.17 ± 7.67) and (70.67 ± 

7.40) respectively.  The study further shows the 

important of electrolyte management in pregnant 

women with malaria to prevent electrolyte 

depletion.  

 

5. Conclusion 

 

 In conclusion, attention needs to be given to 

pregnant women with malaria to prevent 

electrolyte depletion.  So serum/plasma 

electrolytes should be estimated in pregnant 

women with malaria parasitaemia to prevent 

complications which might result from these 

imbalances coupled with the effect, the malaria 

infection is already exerting on them as these 

may have grave consequences.     

 

6. Recommendation             

 

 It is recommended that electrolyte estimation 

in pregnant women with malaria should be one 

aspect of antenatal care that should be given 

serious concern and if possible all pregnant 

women should be screened for malaria as part of 

their antenatal programme to tackle any effect if 

posts on their electrolyte concentration.  Also 

antimalarial drugs should be selectively and 

carefully prescribed which could help to improve 

the treatment strategy of these pregnant women.  
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