EFFECT OF MALARIA ON SOME ELECTROLYTES, UREA, AND CREATININE AMONG POSITIVE PREGNANT WOMEN IN MUBI OF ADAMAWA STATE


ABSTRACT
Malaria is a blood infection commonly caused by protozoan that primarily affects and subsequently destroys the red blood cells (RBC), by releasing an endotoxin which triggers inflammatory reaction. Malaria and hypertensive disorders are common diseases in Nigeria that often-claimed lives of many especially women during pregnancy, resulting in maternal complications and mortality. Therefore, this article was designed to determine the effect of malaria on electrolytes, urea, and creatinine among pregnant women in Mubi North, Adamawa state, Nigeria. A total of two hundred (200) samples of pregnant women with malaria were sampled from Mubi, and one hundred (100) pregnant women without malaria were used as control. The ethical clearance and patient concert form were filled dully then their Blood samples obtained anticoagulant bottles containing K3 EDTA for malaria parasite testing, and blood in anticoagulant bottles containing lithium heparin was used for electrolyte, urea, and creatinine assays. Urine specimens were collected from each participant in a clean, dry, wide-neck, sterile bottle with a cover for proteinuria analysis. Blood pressure measures were taken at the time of admission after 10-minute rest, and the values were recorded. The age range of the patients were between 15 – 50 years. The following information was collected from the patients: Age, History level of gravidity, history of any hypertensive disorders, kidney, or any internal organs disorders. The results obtained showed that pregnant mothers with malaria examined for electrolytes, urea, and creatinine in this study had a significant reduction in levels of electrolytes with an increased level of urea and creatinine following Malaria infection as compared with the control cases. The younger age between 10-20 years had the highest complication risk of malaria, which eventually led to hyponatremia, hypomagnesemia, and hypocalcaemia, with an increase in urea and creatinine level respectively as presented in (table 2). Recommendation on an early preventive strategy is required in Nigeria, because most malaria prevention strategies are not implemented on time until the parasite gets to second trimester or later, leaving women at risk of infection early in gestation. It is concluded that (EUCr) estimation in pregnant women with malaria should be adopted as one aspect of antenatal care.
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INTRODUCTION
Malaria is a protozoan blood infection that majorly affects and kill red blood cells (RBC), thus causing a release of endotoxin that triggers an inflammatory reaction (Verdecchia et al., 2016). Malaria serve as a major public health burden in sub-Saharan Africa, especially Nigeria, causing 300–500 million illnesses and 1-2 million deaths every year (WHO 2018). It is a preventable and treatable mosquito-borne illness and one of the world’s most common and serious tropical diseases (WHO, 2018).
Malaria constitutes a major public health issue due to its severity and potential fatality, being one of the greatest causes of mortality in tropical regions and can be devastating for both mother and fetus. Pregnant women are particularly vulnerable to malaria infection as the infection poses a lot of threats to them and the fetus. Malaria in pregnancy (MiP) is one of the major causes of mortality and morbidity in tropical regions, causing maternal anemia, intrauterine growth retardation, preterm birth, and low birth weight (LBW) (WHO 2018). It is a major public health problem that needs to be overcome in malaria-endemic regions such as Sub-Saharan Africa (Enoch and Gloria 2017).  
Solution proffer by the WHO to minimize morbidity and mortality among pregnant women such as the use of insecticide-treated bed nets (ITNs), intermittent preventive treatment (IPT) with sulfadoxine pyrimethamine (SP), and prompt diagnosis and treatment of infection. Such measures have led to preventive efforts, though with a continued rise in the cost of malarial treatment in pregnancy to the individual and the nation (Rogerson et al.,2018). The signs and complications of MiP vary according to malarial transmission intensity in the given geographical area and the individual’s level of acquired immunity. Each year, 25–30 million women become pregnant in malaria-endemic areas in Africa. Malaria-associated maternal illness and LBW are mostly the result of Plasmodium falciparum infection and occur predominantly in Africa (WHO 2018).  Nigeria accounts for a quarter of all malaria cases in the 45 endemic countries in Africa, and approximately 150 million people live in areas of high malarial transmission (Adeniran et al., 2016). The WHO Global Technical Strategy for Malaria gives a technical framework for all malaria-endemic countries working towards malaria control and elimination. It sets ambitious but attainable global targets for 2030, including reducing malaria case incidence by at least 90%, reducing malarial mortality rates by at least 90% in at least 35 countries, and preventing a resurgence of malaria in all countries that are malaria-free. The timeline of 2016-2030 is aligned with the 2030 Agenda for Sustainable Development, endorsed in 2015 by all United Nations member states (Muhammedhussain et al., 2019). Furthermore, malaria increases susceptibility to other infections and retard growth and development in children. The Nigerian Demographic and Health Survey 2013 revealed that the use of ITNs is still low despite the evidence that its use decreases malaria-related mortality and morbidity, and the survey showed that only 30% of pregnant women in households with ITNs slept under one, the night preceding the interview. (NDH 2016). 

Malaria and Electrolyte Disturbances
The heart, muscle, and nerve cells use electrolytes to carry electrical impulses to other cells. Electrolyte imbalances and mineral disturbances were known to be common clinical manifestations in several infectious diseases, including malaria. Hypo-natraemia, hyperkalaemia, hypo-calcaemia, and hypo-magnesaemia mostly develop because of infection with Plasmodium (Sitprija, 2014).
Sodium (Na) is known as the major cation of extracellular fluid. It regulates the normal distribution of water and osmotic pressure in various body fluids. Various health problems occur due to Na+ ion disturbance (Sitprija, 2014). Hyponatraemia, the decline in the Na concentration, is considered an important clinical manifestation of malaria. Decreased level of Na exaggerates the disease symptoms and results in severe malaria (Jasani et al.2012). Potassium (K) is identified as a crucial electrolyte for the accurate functioning of all body cells, tissues and organs. It maintains blood pH and water levels in the body. It is particularly important in skeletal and smooth muscle contraction. Hypokalaemia is a common complication of severe malaria. A decreased level of K is an obvious correction of acidosis in malaria. Calcium (Ca) is considered an essential nutrient for the human body. It provides strength to bones and teeth. It plays an important role in the maintenance of health and nutritional qualities (Rude,2012). Low level of Ca is a common observation during malaria infection. Decline in calcium occurs due to clinical symptoms associated with malaria, like fever, high pulse rate, sweating, and shivering. Magnesium (Mg) is known as an important element that acts as a cofactor of more than 300 enzymes. It regulates protein synthesis, blood glucose, blood pressure, neuromuscular function, and several other biochemical reactions (Rude, 2012). Its levels usually drop because of malaria, mostly in the case of P. falciparum (Charies et al,.2013). Malaria remains one of the major health problems, and it is endemic in over 100 countries, including Nigeria, with about 3.3 billion people (almost half of the world population) at risk of the disease, especially in pregnancywhich is related to hypertensive disorder, and the signs of these disorders are irregular heartbeat, changes in blood pressure, proteinuria, seizure, convulsion. Therefore, this work or study was focused on the effect of malaria on electrolytes, urea, and creatinine of the patients because excess or decrease in the level of electrolytes, urea, and creatinine will lead to seizure, convulsion, and high blood pressure, so here there are similarities in the symptomology of the two factors. Furthermore, the study was focused on whether the effect is direct or indirect because all literature has shown that malaria has an effect on hematological parameters, which will lead to renal failure or chronic kidney disease (CKD), where CKD is the principal factor of electrolytes, urea, and creatinine imbalance.
MATERIALS AND METHODS
Study Design
The work was carried out in Mubi general hospital in Adamawa North Senatorial District, the work was carried out in the ante-natal unit where two hundred (200) confirmed malaria positive pregnant women with no sign of any systemic disorder were considered in Mubi and one hundred confirmed malaria negative pregnant women with no sign of any hypertensive disorders or any systemic disorders were considered as control in the hospital. The age range was from 15 – 50 years. The following information was collected from the patients: Age, History level of gravidity, Level of education, history of any hypertensive disorders, kidney disorders, and any internal organs disorders.
The distribution of proteinuria (albumin) and high blood pressure among the pregnant women using dipsticks (Albustix). Proteinuria (albumin) was discovered in a fresh urine sample before active labor by semiquantitative dipsticks (Albustix; Bayer Corporation, Elkhart, Indiana). According to routine practices in the maternity ward, Measurement of blood pressure was done using a sphygmomanometer. Blood pressure measures were taken at the time of admission after a 10-minute rest, and the values were recorded for the normotensive patients. 

Specimen Collection
Urine specimens were collected from each participant in a clean, dry, wide-neck, sterile bottle with a cover for proteinuria analysis. The specimen bottles were used for each subject. Anticoagulant bottles containing K3 EDTA for malaria parasite test, and an anticoagulant bottle containing lithium heparin for electrolytes, urea, and creatinine assay.

Confirm Subjects were Selected Based on The Following:
Inclusion Criteria
Presence of malaria parasite
Exclusion Criteria
Diabetes, Nephritis, or any other systemic disease.
Normotensive Pregnant Women were selected after meeting the Inclusion Criteria    Below.
Blood pressure <140/90 mmHg and no rise in blood pressure in pregnancy up to 30 mmHg systolic and 15 mmHg diastolic above booking blood pressure.
No proteinuria.
No malaria
The non-gravid subjects were not hypertensive, nor diabetic, nor had any history of kidney disease.

Materials and Methods: Identification of malaria parasite by the Giemsa staining technique
The Giemsa staining method was used for the detection and quantification of malaria parasites in thick films. To ensure that proper staining results are achieved, a positive smear of malaria parasite was included with each new batch of working Giemsa stain. Thick and thin blood smears were air-dry, and the thin blood smearfixed with absolute alcohol. They were stained using 10% of the Giemsa stock stain for 10 min (WHO 2021).

Calculation of parasite density
Parasite densities were recorded as a ratio of parasites to white blood cells (WBC) in thick films. Plasmodium parasites were counted against 200 WBC on the thick film. A total of 500 WBCs were counted, where less than 9 parasites were counted after counting against 200 WBCs. Parasite densities (parasite/μl of whole blood) were then calculated as follows: (number of parasites counted/ WBC counted) × WBC count per μl of blood.

Measuring Electrolytes.
From each sample, 1ml of whole blood was shifted into a beaker and 0.5 ml of distilled water was added to it, followed by the addition of 1ml of Hydrogen peroxide (H2O2) and 4ml of Nitric acid (HNO3) for wet acid digestion. The beaker was covered and left overnight. The next day, samples were heated on a hot plate, and H2O2 was added dropwise until the solution became clear. After filtration, de-ionized water was added to bring the volume up to 50 ml and was stored in Teflon tubes (Memon et al, 2007). 
After wet acid digestion, the blood samples were analyzed for the determination of Na, K, Ca, and Mg through an Atomic absorption spectrophotometer (AA 6600 Shimadzu). Standards were used for the standard curve formation and estimation of electrolyte levels in the samples. Plasma sodium and potassium were measured using the ion-selective electrode method. Serum magnesium was assayed by the calmagite dye method, and calcium by the o-cresolphtalein complex one method (Ix, J. H., et al. 2011).
Urea and Creatinine Analysis.
Enzymatic Method
Urea is formed in the liver from the breakdown of proteins. The BUN measures the amount of nitrogen in the blood that comes from urea. Urease breaks down urea into ammonia and carbon dioxide, and was reacted with hypochlorite and phenol, then measured the amount of ammonia product, which correlates with the urea concentration in the blood (Fotheringham, J., et al. 2021).

Enzymatic Method
Creatinine is a breakdown product of creatine phosphate in muscles, and when measuring creatinase was added to convert creatinine to creatine, then creatine is acted upon by other enzymes to produce a product like hydrogen peroxide, which can be measured with a peroxidase reaction using a chromogen (Fotheringham, J., et al. 2021).




Statistical Analysis
Data collected were analysed using SPSS version 20. Differences between means were analyzed using the Student's T-test. Pearson’s correlation was used to analyze the correlation between variables. ANOVA was used to determine significant differences between groups. The level of significance value was taken at P < 0.05 (Walser, M. 1987)

RESULTS AND DISCUSSION
The results were obtained from the research carried out on pregnant women with malaria and pregnant women without malaria and free of hypertensive disorders, in the Mubi local government area, which included a total of 200. Two hundred patients were pregnant women with malaria, and one hundred 100) where pregnant women without malaria were used as controls from the local government. The individuals who participated in the study were between the ages of 15 – 50 years. The parameters analyzed in this research work include malaria parasite, plasma electrolytes, which include sodium (Na+), potassium (K+), calcium (Ca), and magnesium (Mg), Urea, and Creatinine.

Table 1. Shows that there is significant decrease in Sodium (Na) of the test in confirm cases with mean value of (130.95) than that of control with mean value of (146.36) at (P<0.005), Potassium (K) of the test with mean value of (3.34) than that of control with mean value of (4.10) at (P<0.005), Magnesium (Mg) of the test with mean value of (0.64) than that of control with mean value of (0.79) at (P<0.005), Calcium (Ca) of the test with mean value of (2.12) than that of control with mean value of (2.62) at (P<0.005), while Urea (U) show significant increase in patients with malaria with mean value of (8.7) than that of control with mean value of (6.3) at (P<0.005), and creatinine (Cr) of the test with mean value of (119.3) than that of the control with mean value of (93.4) at (P<0.005) in Mubi.





Table 1, Difference in Electrolytes, Urea, and Creatinine levels among pregnant Mothers and the Control Cases (Normotensive) in Mubi L.G.A.
	Parameters
	N (%)
	Na
	K
	Mg
	Ca
	U
	Cr

	Mubi cases 
	200(66.6)
	130.95b
	3.34b
	0.64b
	2.12b
	8.7b
	119.3b

	Control 
	100(33.3)
	140.36a
	4.10a
	0.79a
	2.62a
	6.3a
	93.4a

	SEM 
	
	5.74
	1.28
	4.52
	0.04
	1.9
	0.05

	LOS
	
	XX
	XX
	X
	XX
	X
	X

	Total 
	300
	
	
	
	
	
	


Reference range of electrolytes Urea and Creatinine: - Sodium (Na) = (134-145 mmol/L), Potassium (K) - (3.5-5.0 Mmol/l), magnesium (mg) - (0.70-0.95 Mmol/l), Calcium (ca) - (53–106 Nmmol/L), Urea (u) = (2.5-8.0 Mmol/L), Creatinine (Cr) = (62-106 μmol/L). SEM = Standard Error of Means LOS = Level of Significance.


Table 2: Shows difference in levels of electrolytes Urea and creatinine in relation to ages of the patients with malaria where magnesium (Mg) shows significant decrease with mean value of (0.59) in age brackets 10-20 years with percentage rate of (29%) than that of age brackets 21-30 years with mean value of (0.65), 31-40 years with mean value of (0.63), 41-50 years with mean value of (0.62) at (P<0.005), Urea (U) also shows significant increase with mean value of (8.7) in age brackets 10-20 years with percentage rate of (29%) than that of age brackets 21-30 years with mean value of (7.9), 31-40 years with mean value of (8.2), 41-50 years with mean of value of (8.2) at (P<0.005), Creatinine (Cr) also shows significant increase with mean value of (130,1) in age brackets 10-20 years than that of age brackets 21-30 years with mean value of (119.7), 31-40 years with mean value of (109.3) 41-50 with mean value of (117.1) at (P<0.005), while Sodium (Na), Potassium (K), Calcium (Ca) shows no significant difference between the mean values in all the age brackets at (P<0.005) in Mubi.

Table 2. Association between levels of electrolytes, urea, and creatinine in relation to the ages of pregnant mothers with malaria in Mubi L.G.A.
	Ages 
	N (%)
	Na
	K
	Mg
	Ca
	U
	Cr

	10-20
	58(29)
	130.61
	3.20
	0.59b
	2.12
	8.7a
	130.1a

	21-30
	69(34.5)
	129.90
	3.71
	0.65a
	2.13
	7.9c
	119.7ab

	31-40
	53(26.5)
	132.31
	3.32
	0.63ab
	2.11
	8.2ab
	109.3c

	41-50
	20(10)
	131.50
	3.23
	0.62ab
	2.14
	8.2ab
	117.1ab

	SEM 
	
	4.91
	1.1
	0.05
	0.04
	3.1
	2.0

	LOS 
	
	NS
	NS
	X
	NS
	X
	X

	Total 
	200(100)
	
	
	
	
	
	


Reference range of electrolytes Urea and Creatinine: - Sodium (Na) = (134-145 mmol/L), Potassium (K) - (3.5-5.0 mmol/L), magnesium (mg) - (0.70-0.95 mmol/L), Calcium (ca) - (53-106 Nmmol/L), Urea (u) = (2.5-8.0 mmol/L), Creatinine (Cr) = (62-106 μmol/L). SEM = Standard Error of Means. LOS = Level of Significance 

Table 3: Shows the difference in levels electrolytes Urea and creatinine in relation to gravidity of the patients in Mubi, where Magnesium (Mg) shows significant decrease in primi-gravidae with mean value of (0.61) than that of multi-gravidae with mean value of (0.65) at (P<0.005) and Urea (U) show significant increase in primi-gravidae with mean value of (8.7) than that of multi-gravidae with mean value of (7.6), Creatinine (Cr) also shows significant increase in primi-gravidae with mean value of (129.7) than that of multi-gravidae with mean value of (119.6) at (P<0.005) while Sodium (Na), Potassium (K), Calcium (Ca) shows no significant different between the gravidity of the patients at (P<0.005) in Mubi.

Table 3. Association between levels of electrolytes, urea, and creatinine in relation to gravity (primi-gravidae and multi-gravidae) of the patients in Mubi L.G.A.
	Gravidity 
	N (%)
	Na
	K
	Mg
	Ca
	U
	Cr

	Primi-gravida
	124(62)
	130.53
	3.21
	0.61b
	2.12
	8.7a
	129.7a

	Multi-gravida
	76(38)
	131-57
	3.38
	0.65a
	2.13
	7.6b
	119.6b

	SEM 
	
	6.95
	1.55
	0.6
	0.06
	0.04
	1.11

	LOS 
	
	NS
	NS
	X
	NS
	X
	X

	Total 
	200
	
	
	
	
	
	


Reference range of electrolytes Urea and Creatinine: - Sodium (Na) = (134-145 mmol/L), Potassium (K) - (3.5-5.0 mmol/l), magnesium (mg) - (0.70-0.95 mmol/l), Calcium (ca) - (53-106 Nmmol/L), Urea (u) = (2.5-8.0 mmol/L), Creatinine (Cr) = (62-106 μmol/L). SEM = Standard Error of Means. LOS = Level of Significance.


DISCUSSION
The results of this study showed that hypo-natremia, hypo-calcemia, hypo-kalemia, hypo-magnesemia, and an increase in urea and creatinine are the most common complications of pregnant women with malaria in the study areas, which puts them in many risks like acute kidney injury and hypertensive disorders. Results are discussed below.

Malaria, Urea, and Creatinine Levels.
The present study aimed to find out the levels of urea and creatinine in pregnant mothers with malaria in the Mubi local government area. A significant difference (P < 0.005) was observed between the pregnant women with malaria and the overall control subjects.
Urea, or BUN, is a nitrogen-containing compound formed in the liver as the end product of protein metabolism and the urea cycle. About 85% of urea is eliminated through the kidneys, whereas the rest is excreted through the gastrointestinal (GI) tract (Quaggi and Palevsky 2022).  Serum urea levels increase in conditions where renal clearance decreases, such as acute and chronic renal failure or impairment. Urea may also increase in other conditions not related to renal diseases, such as upper gastrointestinal bleeding, dehydration, catabolic states, and high-protein diets. Urea may be decreased in starvation, a low-protein diet, and severe liver disease. Creatinine is the by-product of creatine phosphate in muscle, and it is produced at a constant rate by the body. For the most part, creatinine is cleared from the blood entirely by the kidneys. Decreased clearance by the kidney results in increased blood creatinine (Bjork et al, 2022). Serum creatinine is a more accurate assessment of renal function compared to urea; however, urea is increased earlier in renal disease (Quaggi and Palevsky 2022). This condition, characterized by the triad of blackwater fever, jaundice, and severe anaemia, was present in nearly a third of participants with renal impairment (Nakuya et al, 2023).
This study revealed an increase in the level of urea and creatinine in pregnant mothers with malaria in the study Area, which shows the severity of malaria infection as compared with the normotensive, considered an important clinical manifestation of malaria. This finding is similar to the report of Nakuya et al. (2023) that shows elevated blood urea nitrogen (BUN) and creatinine levels, indicative of impaired kidney function, were prevalent in participants with malaria in the condition of haemoglobinuria. Acute kidney injury (AKI) is one of the most serious complications of severe P. falciparum malaria, through elevated urea and creatinine, leading to a high mortality rate. Severe Plasmodium vivax infections, although uncommon, may present symptoms similar to those of severe P. falciparum infections and may also become fatal. (Khan et al., 2019). The main cause of mortality is multiple organ dysfunction syndrome, predominantly renal failure. There has been an increased incidence of AKI caused by P. falciparum and P. vivax malaria infections over the past 10 years. In addition, AKI associated with malaria is the leading cause of hospitalization of pregnant mothers in malaria-endemic regions (Silva et al, 2017).

Electrolytes, Urea, and Creatinine Parameters in Relation to Control Case
This study looked at significant differences in levels of electrolytes, urea, and creatinine, Sodium (Na), Potassium (K), Calcium (Ca), showing a significant decrease and increase in urea and creatinine in mothers with malaria as compared with that of control cases, but in the case of Magnesium (Mg), has no significant decrease.

Electrolytes, Urea, and Creatinine Parameters in Relation to Age Groups
In this present study there is significant decrease in levels of Sodium (Na), Magnesium (Mg), while urea shows significant increase in age brackets 10-20 as compared to other age groups this finding is in agreement with Ashish et al,. (2020) who revealed that decrease in levels of electrolytes and increase in urea is more common in 11 to 20 years age groups’ malaria mothres. Jasaniet al (2012) also observed lower levels of sodium and potassium and a significant increase in urea and creatinine in 11 to 20-year age groups as compared to other age groups. Jasaniet al. (2012) revealed that hyponatraemia and hypokalaemia were more common in P. falciparum than in P. vivax malaria. All findings above, including the present study, are in contrast with Jalalonmhali et al (2017), who showed no association between age and levels of electrolytes, urea, and creatinine among mothers with malaria. However, a similar study by Elbadawi et al (2013) conducted in Sudan also revealed the same trend as observed in Jalalonmhali et al (2017). Malaria has a significant impact on renal biochemical profile (most importantly, urea and creatinine), with cases of increasing gestational age having a higher risk of the consequences of malaria (Jalalonmhali et al,.2017). The present findings in this study could be a result of tender-aged mothers’ lack of antibodies against the specific parasite protein that enables placental sequestration. This allows uncontrolled parasite growth and severe placental inflammation, leading to devastating maternal and fetal consequences.

Electrolytes, Urea, and Creatinine Parameters in Relation to Gravidity.
This study also shows a decrease in Potassium (k) and urea and creatinine shows significant increase, in primi-gravidae as compared with that of multi-gravidae while Sodium (Na), Magnessium (Mg), Calcium (Ca) shows no significant decrease in primi-gravidae as compared with multi-gravidae in Mubi, but in Hong Sodium (Na), and Magnesium (Mg) shows significant decrease and urea and creatinine shows significant increase in primi-gravidae as compared with that of multi-gravidae, Potassium (K), Calcium (Ca) shows no significant decrease. All these decreases in electrolytes and increases in urea and creatinine levels above are in line with the study of Quedraogo et al (2012), who showed that primigravidae were the most vulnerable group to electrolyte imbalance and anaemia at the beginning of pregnancy; this could be a result of. Primigravidae had a lower mean value of electrolytes and an increased risk for anaemia in early pregnancy as compared to multigravidae, Ome kaius et al,. (2023) who also state that primi-gravae pregnant mothers have high risk of complication because of heamoglobinuria which lead to increase in levels of uera and creatinine and reduction in electrolytes levels in pregnancy and Jalalonmhali et al,. (2017) showed no association between gravidity and level of electrolytes, urea and creatinine among mothers with malaria. However, a similar study by Elbadawi et al. (2013) conducted in Sudan also revealed the same trend as observed in Jalalonmhali et al. (2017). This difference could be a result of differences in study areas, and the finding of this study above could be a result of the primigravida's lack of antibodies against the specific parasite protein that enables placental sequestration. This allows uncontrolled parasite growth and severe placental inflammation, leading to devastating maternal and fetal consequences.



Conclusion
It was concluded that: - Pregnant Mothers with malaria infection, examined for electrolytes, urea, and creatinine density in this present study, show significant reductions in levels of electrolytes and an increase in urea and creatinine following Malaria infection. Reductions have an impact on levels of gravidity, where primi-gravidae show low levels of electrolytes and an increase in urea and creatinine compared with multi-gravidae. In the study area, Hong tends to show lower levels of electrolytes and an increase in urea and creatinine than that of Mubi despite the fact that they share the same boundary, but this difference could be a result of the severity of the infection and differences in nutritional status. The younger ages between 10-20 years had the highest complication of malaria which led to hypo-netrimia hypomagnesemia and hypo-calcemia and increase in urea and creatinine, patients who did not attend school had the highest risk of complication because of reduction in electrolytes and increase in urea and creatinine levels and also patients with high parasite density in their blood shows much complication due to high levels of urea and creatinine and low level of some electrolytes which will result in acute kidney injuries (AKI) this live the patients in many complication like hypertensive disorders such as eclampsia and pre- eclamsia.

Mechanisms of injury 
Malaria causes hemolysis and heme toxicity; free hemoglobin and heme from lysed red blood cells cause oxidative stress, tubular necrosis, and intratubular cast formation.
Hypovolemia; Dehydration due to fever, vomiting, or reduced oral intake leads to pre-renal AKI.
Recommendations
Based on the findings of the present study, it is recommended that: In Nigeria, most malaria prevention strategies are not implemented until the beginning of the second trimester or later, leaving women at risk of infection early in gestation. These data highlight the critical need to prevent malaria early in pregnancy, particularly amongst primigravidae, tender ages, and pregnant mothers who did not attend school because they are most vulnerable to the severe outcome of pre–eclampsia and complications like AKI. It is recommended that (EUCr) 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 electrolytes, urea creatinine concentration.
There is a need to develop better models of the diagnosis to obtain a more comprehensive understanding of the pathogenesis of MiP during early pregnancy and promoting health education programmes focusing on preventing and managing malaria during pregnancy.
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