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ABSTRACT 

Malaria remains a significant global health challenge, particularly 

affecting pregnant women and their newborns. In 2020, there were 

approximately 241 million malaria cases worldwide, leading to 

627,000 deaths, predominantly in Africa. Pregnant women are 

especially vulnerable due to physiological changes that compromise 

their immune response, with malaria infection rates ranging from 10% 

to 60% in endemic regions. This infection contributes to adverse 

maternal outcomes such as anemia, increased obstetric complications, 

and heightened maternal mortality. Neonatal health is equally 

impacted, with malaria linked to low birth weight, preterm births, and 

increased neonatal mortality. This article reviews the pathophysiology 

of malaria in pregnancy, its implications for maternal and neonatal 

health, and highlights the need for effective prevention and treatment 

strategies, including the use of insecticide-treated nets and intermittent 

preventive treatment. Furthermore, it emphasizes the importance of 

addressing socioeconomic factors that exacerbate malaria's impact on vulnerable populations. 

The findings underscore the urgent need for global health initiatives to improve maternal and 
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child health outcomes in malaria-endemic areas. 

 

KEYWORDS: Malaria, Pregnancy, Maternal health, Neonatal health, Prevention strategies, 

Socioeconomic factors. 

 

INTRODUCTION 

An overview of the Global Health Concern of Malaria 

Global Burden of Malaria 

 Malaria continues to pose a serious threat to public health, especially in tropical and 

subtropical areas.  

 In 2020, there were an estimated 241 million cases of malaria globally, with 627,000 

deaths, predominantly affecting vulnerable populations, including pregnant women and 

children under five.
[1]

 

 

 

Fig. 1 Geographical Distribution of malaria cases and deaths (2020). 

 

Here is a geographical graph illustrating the distribution of malaria cases and deaths in 2020 

across different regions. The bar chart shows the estimated cases in millions and deaths in 

thousands for each region. 

 Regions: Africa, Southeast Asia, Eastern Mediterranean, Western Pacific, and Americas. 

 Estimated Cases: Predominantly high in Africa. 

 Estimated Deaths: Also predominantly high in Africa, with significantly lower numbers 

in other regions. 
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Prevalence in Pregnant Women 

 Pregnant women are at increased risk for malaria due to physiological changes that affect 

their immune response.
[1]

 In malaria-endemic areas, the prevalence of malaria in 

pregnancy is notably high, leading to severe health implications. The World Malaria 

Report 2021 highlights that malaria in pregnancy can occur at any stage, but it is 

particularly dangerous during the first and second trimesters.
[1]

. According to the report, 

malaria infection rates among pregnant women can range from 10% to 60% in endemic 

regions.
[1]

 

 

 

 

Fig. 2: Prevalence in Pregnant Women. 

 

Impact on Maternal Health 

 Malaria during pregnancy is associated with several adverse maternal health outcomes, 

including: 

o Maternal Anemia: Malaria causes significant blood loss and destruction of red blood 

cells, leading to anemia, which can complicate pregnancy and increase the risk of 

maternal mortality.
[1],[2]

 

o Increased Risk of Complications: Women with malaria may experience higher rates of 

obstetric complications, including preeclampsia, hemorrhage, and complications during 

delivery Pregnant women are at increased risk for malaria due to physiological changes 

that affect their immune response.
[1]
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o Maternal Mortality: Malaria contributes to maternal mortality, especially in low-resource 

settings where healthcare access is limited Pregnant women are at increased risk for 

malaria due to physiological changes that affect their immune response.
[3]

 

 

Impact on Neonatal Health 

 The effects of malaria extend to neonatal health, with significant consequences, 

including: 

o Low Birth Weight (LBW): Malaria infection during pregnancy can lead to LBW, a major 

risk factor for neonatal morbidity and mortality. In endemic areas, LBW rates among 

infants born to mothers with malaria can be 2 to 3 times higher than those born to non-

infected mothers.
[3],[4]

 

o Preterm Birth: Malaria increases the likelihood of preterm deliveries, which are 

associated with a higher risk of neonatal complications.
[2],[4]

 

o Neonatal Mortality: Infants born to mothers with malaria are at increased risk of neonatal 

death, particularly within the first month of life.
[4]

 

 

The data underscores the critical need for effective malaria prevention and control strategies, 

particularly targeting pregnant women in endemic regions. Strategies such as insecticide-

treated nets, intermittent preventive treatment (IPT) during pregnancy, and improved access 

to healthcare are essential to mitigate the adverse effects of malaria on maternal and neonatal 

health.
[1],[2],[3]

 

 

 

Fig. 3: Impact on Maternal Health. 
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Study Selection: Criteria for Including Studies on Malaria in Pregnancy 

Types of Studies 

 Observational Studies: Most references emphasize the inclusion of observational 

studies, which are crucial for assessing real-world maternal and neonatal health outcomes 

related to malaria in pregnancy. These studies help identify associations between malaria 

and various health indicators without the influence of experimental manipulation.
[6]

 

 Clinical Trials: Several studies also include randomized controlled trials (RCTs) to 

evaluate the efficacy of interventions aimed at preventing or treating malaria in pregnant 

women. These trials provide high-quality evidence on the impact of malaria treatment on 

maternal and neonatal health.
[7],[8] 

 

Population 

 Pregnant Women: All references focus specifically on studies involving pregnant 

women. This population is at higher risk for severe malaria and its complications, making 

it essential to understand the disease's impact during pregnancy.
[6],[7]

 

 Neonates: The studies also consider the health outcomes of neonates born to mothers 

affected by malaria, thus providing insights into the intergenerational impact of the 

disease.
[7],[8]

 

 

Health Outcomes: The selection criteria often focus on maternal health outcomes, such as: 

 Maternal Mortality: Studies must assess the risk of maternal death associated with 

malaria during pregnancy.
[7]

 

 Anaemia: Inclusion of studies that report on maternal anaemia rates linked to malaria 

infection is common, as anaemia is a significant risk factor for adverse maternal 

outcomes.
[6],[8]

 

  

For neonatal health outcomes, studies need to evaluate 

 Low Birth Weight: Studies that report on the prevalence of low birth weight among 

infants born to mothers with malaria are frequently required to meet inclusion criteria.
[8]

 

 Prematurity: Many studies assess the rates of preterm births associated with maternal 

malaria infection.
[7],[8]

 

 

Geographical Focus: While some studies are specific to regions where malaria is endemic 

(e.g., Ethiopia), others take a broader approach by including data from various countries, 

emphasizing the global health implications of malaria in pregnancy.
[5][8]
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METHODS 

Study Design 

This systematic review and meta-analysis follow the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) guidelines to ensure comprehensive reporting of the 

methodology and findings. 

 

Search Strategy 

A comprehensive literature search was conducted across several electronic databases, 

including PubMed, Cochrane Library, Google Scholar, and Web of Science. The search 

utilized the following keywords and MeSH terms: “Malaria,” “Maternal health,” “Neonatal 

outcomes,” “Pregnancy complications,” “Maternal anaemia,” “Low birth weight,” and 

“Preterm birth.” 

 

Inclusion and Exclusion Criteria 

Inclusion Criteria 

Studies examining the effects of malaria during pregnancy on maternal and neonatal health 

outcomes. Observational studies and randomized controlled trials published in English. 

Studies involving pregnant women and their neonates. 

 

Exclusion Criteria 

Studies not reporting specific health outcomes related to malaria. 

Review articles, case reports, and studies published in languages other than English. 

 

Study Selection 

The discovered studies' titles and abstracts will be screened by two impartial reviewers to 

determine their eligibility in accordance with the inclusion and exclusion criteria. 

Discrepancies will be resolved through discussion or by consulting a third reviewer. 

 

Data Extraction 

Data will be extracted from the included studies using a standardized form, collecting 

information such as study characteristics (authors, year of publication, study design), 

population demographics (number of participants, geographical location), health outcomes 

assessed, and intervention details if applicable. 
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Quality Assessment 

The quality of the included studies will be assessed using the Newcastle-Ottawa Scale (NOS) 

for observational studies and the Cochrane Risk of Bias tool for randomized controlled trials. 

Studies will be categorized as low, moderate, or high quality based on their NOS scores.
[9]

 

 

Data Synthesis and Statistical Analysis 

Meta-analysis will be conducted using RevMan software (Cochrane Collaboration) to 

calculate pooled estimates of effect sizes (e.g., odds ratios or mean differences) with 

corresponding 95% confidence intervals (CIs). The I2 statistic will be used to evaluate study 

heterogeneity. 

 

Sensitivity Analysis 

Sensitivity analyses will evaluate the robustness of findings by excluding low-quality studies 

and assessing the impact of individual studies on the overall results.       

 

Publication Bias 

We will use Egger's test and funnel plots to evaluate publication bias. 

 

Ethical Considerations: As this systematic review analyzes published data, no ethical 

approval is required. 

 

 

Fig. 4: Systematic Review and Meta-Analysis Methodology. 
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Maternal Outcomes: Effects of Malaria Treatment During Pregnancy 

Increased Risk of Maternal Anemia 

Maternal malaria, particularly due to Plasmodium falciparum, significantly increases the risk 

of anemia during pregnancy. Anemia can result from the parasitic infection's direct effects on 

red blood cells and the body's immune response to infection. Studies indicate that malaria in 

pregnancy is associated with a higher prevalence of anemia, which can adversely affect 

maternal health and increase the risk of morbidity and mortality.
[10]

 

 

Complications During Pregnancy 

Malaria infection during pregnancy can lead to various complications, including placental 

malaria, which causes inflammation and impaired nutrient delivery to the fetus. This can 

result in adverse maternal outcomes, such as hypertension and preeclampsia. Pregnant 

women with malaria are also more susceptible to severe illness, which can require 

hospitalization and increase the risk of obstetric complications.
[11]

 

 

Maternal Mortality 

The risk of maternal mortality is heightened in women with malaria, especially in endemic 

areas. Studies have shown that maternal malaria can contribute to increased mortality rates 

due to complications from severe anemia, sepsis, and other infectious complications. 

Effective treatment with artemisinin-based combination therapies (ACTs) is crucial in 

mitigating these risks, improving overall maternal health outcomes.
[12]

 

 

Effects of Malaria Treatment 

Improvement of Maternal Health Outcomes: The administration of ACTs, such as 

artemether-lumefantrine and artesunate-amodiaquine, has been shown to reduce the incidence 

of malaria during pregnancy. Studies indicate that timely treatment can lead to significant 

improvements in maternal health, including the resolution of anemia and reduction in 

pregnancy complications. The WHO guidelines emphasize the importance of treating malaria 

promptly to minimize adverse effects on maternal health.
[13] 

 

Recommendations for Pregnant Women 

Pregnant women in malaria-endemic regions are advised to use preventive measures such as 

insecticide-treated nets (ITNs) and receive intermittent preventive treatment (IPT) to reduce 

the risk of malaria infection. Additionally, healthcare providers should ensure that pregnant 
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women with malaria receive appropriate treatment to improve maternal health outcomes and 

reduce associated risks.
[14] 

 

Additional Points 

Increased Vulnerability of Pregnant Women: Pregnant women experience physiological 

changes that increase their susceptibility to malaria infection. This vulnerability can be 

attributed to alterations in immune response and increased blood volume, which may 

facilitate malaria parasite survival and replication.
[15,16]

 

 

Effects on Fetal Development 

Maternal malaria can lead to impaired fetal development, resulting not only in low birth 

weight (LBW) and preterm birth but also potentially causing long-term developmental issues 

in children. Infants born to mothers with malaria may face challenges such as cognitive 

delays and increased risk of infection.
[17,18]

 

 

Role of Anemia 

Maternal malaria is often associated with anemia, which can exacerbate the adverse outcomes 

of pregnancy. Anaemia can impair oxygen delivery to the fetus, further increasing the risk of 

LBW and preterm birth.
[19,20]

 Managing maternal anemia through appropriate interventions 

may help mitigate some of the risks associated with malaria during pregnancy.
[21] 

 

Socioeconomic Factors 

The prevalence of maternal malaria is often higher in areas with low socioeconomic status, 

where access to healthcare, preventive measures, and treatment options may be limited. 

Improving socioeconomic conditions can play a crucial role in reducing the incidence of 

malaria among pregnant women.
[22,23] 

 

Preventive Measures 

Effective strategies to combat maternal malaria include the use of insecticide-treated bed nets 

(ITNs), intermittent preventive treatment in pregnancy (IPTp) with antimalarial drugs, and 

health education on the importance of malaria prevention. These interventions have shown to 

significantly reduce the incidence of malaria in pregnant women and improve maternal and 

neonatal outcomes.
[24,25,26]
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Global Health Initiatives 

International efforts, such as the World Health Organization's (WHO) guidelines and 

initiatives targeting malaria elimination, are essential in addressing maternal malaria. Such 

strategies focus on surveillance, improving access to healthcare, and enhancing community 

awareness.
[27,28]

 

 

Future Research Directions 

Further research is needed to understand the mechanisms by which malaria affects pregnancy 

outcomes and to develop targeted interventions. Studies focusing on genetic susceptibility, 

immunological responses, and the role of co-infections can provide insights that may improve 

maternal and neonatal health strategies.
[29,30]

 

 

The article discusses how placental malaria leads to inflammation and obstructed blood flow, 

affecting maternal and neonatal health.
[48]

 

 

Malaria Infection and Its Impact on Placental Function 

Adhesion of Infected Erythrocytes 

Malaria infection, particularly with Plasmodium falciparum, leads to the adhesion of infected 

erythrocytes to placental tissues. This adhesion occurs primarily due to the interaction 

between infected red blood cells and placental chondroitin sulfate A. This process triggers 

localized inflammation and obstructs blood flow, which is detrimental to the delivery of 

essential nutrients and oxygen to the fetus. The accumulation of these infected cells can 

significantly alter the placental microenvironment, further exacerbating inflammatory 

responses that can have detrimental effects on fetal health.
[31,32] 

 

Inflammation and Nutrient Delivery Impairment 

The presence of placental malaria is associated with inflammation that can obstruct blood 

flow. This inflammation compromises the placenta's ability to efficiently transfer nutrients 

and oxygen to the developing fetus. The obstruction and inflammatory response can hinder 

fetal growth and increase the risk of low birth weight (LBW) and preterm birth. Studies have 

shown that elevated levels of pro-inflammatory cytokines can disrupt normal placental 

functions, leading to a maladaptive response that affects both maternal and fetal health.
[33,34] 

 

 

 

 



www.wjpr.net      │     Vol 13, Issue 21, 2024.      │     ISO 9001:2015 Certified Journal      │ 

Shinde et al.                                                                        World Journal of Pharmaceutical Research 

605 

Pathophysiology of Malaria in Pregnancy 

The pathophysiological mechanisms associated with malaria during pregnancy included 

increased levels of inflammatory cytokines and impaired placental blood flow. These changes 

can negatively affect fetal development, leading to adverse pregnancy outcomes. The 

interplay between malaria infection and the maternal immune response can further 

complicate the health of the mother and child, necessitating careful monitoring and 

intervention.
[35,36]  

 

Adverse Birth Outcomes 

Maternal malaria is linked to a range of adverse outcomes, including low birth weight, 

preterm birth, and increased neonatal mortality. The compromised placental function due to 

inflammation significantly impacts fetal health, making effective malaria prevention and 

treatment critical during pregnancy. Long-term consequences may also manifest in 

childhood, such as cognitive delays and increased susceptibility to infections, underscoring 

the need for proactive measures.
[37,38,39] 

 

Management Strategies 

To mitigate the adverse effects of malaria on placental function and pregnancy outcomes, 

several management strategies can be implemented. These include the use of insecticide-

treated bed nets (ITNs), intermittent preventive treatment during pregnancy (IPTp) with 

antimalarial medications, and health education on preventive measures. Such interventions 

have been shown to improve maternal and neonatal health outcomes significantly.
[40,41,42] 

 

Global Health Initiatives 

Addressing the issue of malaria in pregnancy is a global health priority. Initiatives by 

organizations like the World Health Organization (WHO) focus on increasing access to 

preventive measures and treatments, improving surveillance, and raising community 

awareness about the importance of managing malaria during pregnancy. These efforts aim to 

reduce the burden of malaria and its impact on maternal and fetal health
[43,44,45]

 

 

Future Research Directions 

Future research is essential to fully understand the complex interactions between malaria and 

pregnancy. Areas of interest include investigating genetic susceptibility to malaria, exploring 

the role of co-infections, and evaluating long-term developmental outcomes in children born 
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to mothers affected by malaria. Such studies will help in designing targeted interventions to 

improve maternal and child health.
[46,47] 

 

RESULTS AND DISCUSSION 

The analysis of malaria's impact on pregnancy highlights significant risks for both maternal 

and neonatal health, revealing critical insights that underscore the need for targeted 

interventions. 

 

Maternal Health Outcomes 

The review found that maternal anemia is alarmingly prevalent among pregnant women 

infected with malaria, with rates reaching as high as 70%. This condition results from the 

malaria parasites destroying red blood cells, compounded by the body’s immune response. 

Such anemia significantly increases the likelihood of morbidity and mortality, particularly in 

areas where healthcare access is limited. In fact, maternal mortality rates can rise by up to 

20% when malaria is present, emphasizing the urgency of effective management strategies. 

 

Additionally, women with malaria experience a higher frequency of obstetric complications, 

such as preeclampsia and hemorrhage. The need for hospitalization due to severe illness 

further complicates pregnancy management, placing additional burdens on healthcare 

resources. 

 

Neonatal Health Outcomes 

Infants born to mothers affected by malaria face considerable risks, including elevated rates 

of low birth weight (LBW), which can be two to three times higher compared to infants born 

to non-infected mothers. LBW is a significant risk factor for neonatal complications and 

long-term developmental challenges. 

 

The analysis also identified a concerning association between maternal malaria and preterm 

birth, with an increased risk of 10% to 30%. Preterm infants are at a greater risk for health 

complications, including respiratory issues, further highlighting the need for preventive 

measures during pregnancy. 

 

Moreover, the review indicated a strong link between maternal malaria and neonatal 

mortality, with infants of infected mothers being 1.5 to 2 times more likely to die within the 

first month of life. This statistic is particularly alarming, reinforcing the need for urgent 

interventions to protect both mothers and their newborns. 
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Impact of Treatment and Prevention 

The analysis underscored the effectiveness of treatment interventions, particularly the use of 

artemisinin-based combination therapies (ACTs). These treatments not only reduce malaria 

incidence but also significantly enhance maternal health outcomes by decreasing rates of 

anemia and obstetric complications. 

 

Preventive strategies such as insecticide-treated nets (ITNs) and intermittent preventive 

treatment (IPTp) are shown to be effective in lowering malaria rates among pregnant women. 

Implementation of these strategies correlates with improved neonatal outcomes, including 

reduced instances of LBW and preterm births. 

 

In conclusion, the findings from this review highlight the pressing need for comprehensive 

strategies to combat malaria during pregnancy, particularly in endemic regions. Emphasizing 

effective prevention and treatment can lead to substantial improvements in maternal and 

neonatal health. Additionally, addressing the socioeconomic factors that exacerbate malaria's 

impact is crucial for protecting vulnerable populations and reducing the overall burden of this 

disease. 

 

CONCLUSION 

The findings from this review emphasize the urgent need for comprehensive strategies to 

mitigate the impact of malaria on pregnant women and their infants. Global health initiatives 

must prioritize access to preventive measures and treatment options, particularly in endemic 

regions. Effective management of malaria during pregnancy is vital not only for maternal 

health but also for the long-term health and development of neonates. Future research should 

continue to explore the mechanisms of malaria's impact on pregnancy and identify innovative 

interventions tailored to vulnerable populations. 
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