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                                         ABSTRACT 
Malaria during pregnancy poses significant health risks, both to mothers and their unborn children, due to the 
unique physiological and immunological changes occurring during this period. This review provides a 
comprehensive examination of the clinical manifestations and health impacts of malaria in pregnant women, 
highlighting the severity of the disease across different trimesters and its implications for maternal and fetal 
health. Malaria during pregnancy can cause symptoms like fever, anemia, headaches, fatigue, and nausea, with 
complications varying by trimester. In the first trimester, malaria can lead to early pregnancy loss and congenital 
anomalies, while in the second trimester, it can exacerbate maternal anemia and affect fetal growth. The third 
trimester is associated with an increased risk of preterm labor and adverse fetal outcomes. Placental malaria, 
characterized by parasite accumulation in the placenta, impairs nutrient and oxygen transfer to the fetus, leading 
to intrauterine growth restriction, low birth weight, and increased stillbirth risk. Maternal complications include 
severe anemia, acute respiratory distress syndrome, and potential long-term health effects. HIV infection further 
complicates malaria during pregnancy, increasing risks for both mother and fetus. Age-related variations and 
socioeconomic factors also impact malaria severity and management. Effective management strategies include 
intermittent preventive treatment, insecticide-treated nets, and indoor residual spraying. Addressing malaria 
during pregnancy requires a multifaceted approach, including enhancing diagnostic tools, improving preventive 
measures, and ensuring equitable healthcare access. 
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INTRODUCTION 

Malaria during pregnancy presents unique challenges and severe health risks due to the physiological changes and 
increased vulnerability associated with pregnancy. Pregnant women are at heightened risk for severe 
manifestations of malaria, which can significantly impact both maternal and fetal health [1]. The clinical 
presentation of malaria in pregnant women includes symptoms such as fever, headaches, fatigue, nausea, and 
anemia, with the severity and specific complications varying across different trimesters. For instance, malaria in 
the first trimester can lead to early pregnancy loss and congenital anomalies, while in the second trimester, it can 
exacerbate maternal anemia and affect fetal growth. The third trimester is marked by increased risks of preterm 
labor and adverse fetal outcomes. Placental malaria, a serious complication where malaria parasites accumulate in 
the placenta, further impairs nutrient and oxygen transfer to the fetus, leading to conditions such as intrauterine 
growth restriction (IUGR), low birth weight, and increased risk of stillbirth [2]. The presence of placental malaria 
also compounds the risk of severe maternal complications, including acute respiratory distress syndrome (ARDS) 
and anemia, which can have significant long-term consequences for maternal health. Additionally, coinfection with 
HIV exacerbates the severity of malaria, increasing the risk of severe outcomes for both mother and fetus. Age-
related variations also play a role, as younger and older pregnant women experience different challenges and risks 
related to malaria. Socioeconomic factors, such as poverty and limited access to healthcare, further influence the 
severity and management of malaria during pregnancy [3]. Diagnostic challenges, including limitations in current 
tools and the impact of misdiagnosis, highlight the need for improved diagnostic methods and prompt treatment. 
Furthermore, malaria's impact on maternal-fetal immunity can affect the overall health outcomes, necessitating 
tailored preventive and therapeutic interventions. This review aims to provide a comprehensive understanding of 
the clinical manifestations of malaria in pregnant women, explore the various maternal and fetal complications, 
and discuss effective preventive and therapeutic strategies. By examining these aspects, we can enhance the 
management of malaria during pregnancy and improve health outcomes for affected women and their infants. 
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Maternal Complications Due to Malaria 
Malaria in pregnant women can lead to serious complications, including anemia with significant maternal health 
impacts, severe outcomes like ARDS, and increased risks of mortality and morbidity. Anemia is caused by the 
destruction of red blood cells by malaria parasites and the increased demand for red blood cells during pregnancy 
[4]. This results in increased fatigue and weakness, impaired oxygen transport, preterm birth and low birth 
weight, higher susceptibility to other infections, and impact on labor. Acute Respiratory Distress Syndrome 
(ARDS) is another severe outcome that can occur in pregnant women with malaria, particularly in cases of severe 
or complicated malaria. ARDS is characterized by severe lung inflammation and difficulty breathing and is life-
threatening and requires urgent medical intervention. Other severe outcomes include cerebral malaria, 
hypoglycemia, and renal failure. Maternal mortality and morbidity related to malaria are significant concerns, 
especially in regions with high transmission rates. Mortality risks include severe malaria, delayed diagnosis and 
treatment, long-term health effects, increased healthcare needs, and increased risks in future pregnancies. Effective 
management and early intervention are crucial to mitigate these risks and improve outcomes for affected women 
[5]. 

Impact on Pregnancy Outcomes 
Malaria significantly impacts pregnancy outcomes, affecting fetal growth, increasing risks of preterm birth and 
stillbirth, and leading to severe complications for both mother and fetus. Intrauterine Growth Restriction (IUGR) 
is a condition where the fetus does not grow at the expected rate within the womb, resulting in a smaller fetus. 
Placental malaria, where parasites accumulate in the placenta, impairs the placenta's ability to transfer nutrients 
and oxygen to the fetus, leading to poor fetal growth [6]. Low Birth Weight (LBW) is a common consequence of 
IUGR, with LBW babies at increased risk for neonatal complications and long-term health issues. Preterm birth 
occurs when a baby is born before 37 weeks of gestation, and is at higher risk for complications such as breathing 
problems, feeding difficulties, and developmental delays. Stillbirth is the death of a fetus at or after 20 weeks of 
gestation before or during delivery. Severe malaria can compromise fetal health through mechanisms such as 
placental insufficiency, severe maternal anemia, and systemic inflammation. This has profound emotional and 
psychological impacts on the mother and family, emphasizing the need for improved maternal and fetal monitoring 
and management [7]. In severe cases of malaria, maternal outcomes can be dire, with increased risks of morbidity 
and mortality. Prompt and effective treatment is crucial, and continuous monitoring and supportive care are 
essential. 

Placental Malaria and Its Consequences 
Placental malaria is a serious complication of malaria during pregnancy, affecting nutrient and oxygen transfer 
from mother to fetus. It leads to severe maternal and fetal health outcomes, including IUGR, low birth weight, 
preterm birth, and stillbirth [8]. The mechanisms of placental malaria include parasite sequestration, 
inflammatory response, and malaria-induced lesions. These lesions cause impaired blood flow and damage to the 
placental villi, which are essential for nutrient and oxygen exchange between the mother and fetus. The long-term 
consequences of placental malaria include increased risk of severe malaria, increased maternal anemia, and 
intrauterine growth restriction (IUGR). In addition, it increases the risk of low birth weight (LBW) in infants 
born to mothers with placental malaria, making them more susceptible to immediate neonatal complications and 
long-term health issues. Severe placental malaria can also result in premature delivery and an increased risk of 
stillbirth. Diagnosing and managing placental malaria involves using traditional diagnostic methods like blood 
smear microscopy and rapid diagnostic tests (RDTs), placental histopathology, and polymerase chain reaction 
(PCR) [9]. Antimalarial treatment, such as Artemisinin-based combination therapies (ACTs), intermittent 
preventive treatment in pregnancy (IPTp), vector control measures like insecticide-treated nets (ITNs), and 
indoor residual spraying (IRS), is crucial for mitigating the adverse impacts of placental malaria and improving 
health outcomes for pregnant women and their babies. Regular antenatal check-ups and supportive care are also 
necessary to improve outcomes for both mother and baby. 

Coinfection with HIV and Its Impact on Health Outcomes 
Coinfection with HIV and malaria during pregnancy can significantly impact health outcomes for both the mother 
and fetus. The immune system is compromised by HIV, making individuals more susceptible to opportunistic 
infections like malaria [10]. This can exacerbate the severity of malaria, as HIV reduces the body's ability to 
mount an effective immune response. Malaria can influence HIV progression by affecting immune responses, while 
HIV can alter the immune response to malaria, affecting the clinical manifestation and severity of the infection. 
Parasite and viral interactions also occur, with HIV-infected individuals often having a higher parasitic load in 
malaria, leading to more severe manifestations of malaria. Co-infection dynamics can lead to more frequent and 
severe malaria episodes, while malaria can accelerate HIV progression through immune activation and increased 
viral load. Pregnancy outcomes are compounded, with an increased risk of severe anemia, increased susceptibility 
to other infections, and higher mortality rates. Fetal outcomes are also affected, with adverse pregnancy outcomes 
such as intrauterine growth restriction, preterm birth, and stillbirth. Transmission risks are increased, as HIV-
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infected pregnant women with malaria are at higher risk of transmitting HIV to their infants. Drug interactions 
and adverse effects are also increased due to the combination of medications used for treating HIV and malaria. 
Management strategies for malaria-HIV-coinfected pregnant women include integrated care and monitoring, 
collaboration between services, safe and effective antimalarial and antiretroviral therapy, prevention and 
prophylaxis, and supportive care [11]. Anemia management is crucial, with iron supplementation, blood 
transfusions, and appropriate malaria treatment being essential. Supportive care, including managing coexisting 
conditions and addressing any complications, is vital for improving outcomes for both the mother and the infant. 
Counseling and education about medication adherence, preventive measures, and regular antenatal care are also 
essential for effective management. 

Age-Related Variations in Health Impact 
Age-related variations in malaria impact on pregnant women highlight the need for tailored interventions based 
on maternal age. Younger pregnant women have less mature immune systems, leading to increased susceptibility 
and potentially more severe disease manifestations [12]. They may also face greater physical and psychological 
stress due to the combined demands of pregnancy and malaria. Nutritional needs are particularly critical for 
adolescents, as malaria can exacerbate nutritional deficiencies, impacting both maternal and fetal health. Older 
pregnant women may have pre-existing chronic conditions or comorbidities that can complicate malaria 
management, increasing the risk of severe malaria and associated complications. Adolescent pregnant women are 
at higher risk for maternal complications, including severe anemia and preeclampsia, which can be exacerbated by 
malaria. Preterm birth and low birth weight are associated with higher incidences of malaria, leading to adverse 
neonatal outcomes. Limited healthcare access can also impact malaria management. Interventions for adolescents 
include enhanced nutritional support, educational and psychological support, access to healthcare services, 
management of comorbid conditions, tailored malaria prevention strategies, and monitoring and screening [13]. 
Personalized care plans based on age-related risk factors and health needs can improve malaria management 
effectiveness and overall maternal health. Integrated healthcare services that address both malaria and other age-
related health issues can enhance outcomes. 

Socioeconomic and Environmental Influences on Health Outcomes 
Poverty, education, and living conditions significantly impact malaria severity during pregnancy. Poverty 
increases vulnerability to malaria due to limited access to preventive measures like insecticide-treated nets (ITNs) 
and antimalarial medications. Poor nutritional status can impair immune function, making pregnant women more 
susceptible to severe malaria [14]. Poverty also limits access to healthcare services, leading to delayed diagnosis 
and higher rates of severe malaria. Education can improve health literacy and behavioral practices, while 
community awareness can enhance malaria prevention and control. Living conditions, such as poor housing and 
inadequate sanitation, can contribute to a higher risk of malaria transmission. Rural areas often face greater 
challenges in malaria control due to less infrastructure, limited healthcare facilities, and more favorable breeding 
sites for mosquitoes. Access to healthcare services ensures timely diagnosis and effective treatment, while quality 
of care impacts the effectiveness of malaria management. Preventive measures, such as ITNs and intermittent 
preventive treatment (IPT), can significantly reduce malaria transmission and severity during pregnancy. 
Effective health education and outreach programs can improve awareness and use of preventive measures. 
Environmental factors, such as climate, local ecosystems, and urbanization, also affect malaria transmission and 
severity [15]. Addressing these factors through targeted interventions and improvements in healthcare access, 
education, and environmental management can help mitigate the impact of malaria on pregnant women and 
improve health outcomes. 

Diagnostic Challenges and Their Impact on Health 
Diagnostic challenges in malaria detection during pregnancy include limitations in current tools, atypical 
symptom presentation, and pregnancy-related physiological changes. Rapid Diagnostic Tests (RDTs) may have 
reduced sensitivity in pregnant women, leading to false-negative results. Microscopy is less effective in detecting 
low-density infections, and PCR tests require specialized equipment and expertise [16]. Symptoms of malaria can 
overlap with other pregnancy-related conditions, complicating diagnosis. Pregnancy induces physiological 
changes that affect the diagnostic performance of malaria tests. Parasite sequestration during pregnancy makes 
detection in the bloodstream more challenging. Misdiagnosis or delayed diagnosis can lead to severe disease, 
increasing the risk of maternal complications and fetal health. Ineffective treatment can also result in suboptimal 
treatment, contributing to drug resistance. Increased healthcare costs can result from misdiagnosis and delayed 
treatment. Advances in diagnostic methods, such as enhanced RDTs and molecular diagnostics, offer promising 
solutions for enhancing diagnostic accuracy and improving health outcomes. Integration of these advancements 
into routine care, along with capacity building and training, is essential for effective malaria management during 
pregnancy. The impact of these advancements on health outcomes includes timely treatment and prevention, 
improved surveillance and monitoring, and reduced morbidity, mortality, and healthcare costs [17-20]. 
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Impact of Malaria on Maternal-Fetal Immunity 
Malaria significantly impacts maternal and fetal immunity through alterations in immune responses and increased 
susceptibility to other infections. This can lead to complications such as intrauterine growth restriction (IUGR). 
The altered maternal immune response can also impact the intrauterine environment, affecting fetal development 
[8]. The developing fetal immune system is influenced by the maternal immune state, and malaria-related changes 
can affect the maturation and function of the fetal immune system. Maternal and fetal susceptibility to other 
infections increases due to the compromised immune response. This can lead to increased susceptibility to bacterial 
infections or opportunistic pathogens. The compromised immune response can also indirectly affect fetal health by 
increasing the risk of infections that may cross the placenta or affect the maternal-fetal interface. Pregnancy-
induced immunosuppression can further modify the immunological adaptation, leading to a complex interplay 
between immune tolerance and activation. Regular monitoring of immune markers and response during pregnancy 
can help assess the impact of malaria and tailor treatment strategies. Management strategies for malaria in 
pregnant women include integrated care approaches, supportive therapies, prevention strategies, and research into 
vaccines [18-20]. These strategies aim to address both the infection and its effects on the immune system, 
improving health outcomes for both mother and fetus [20-22]. 

Preventive and Therapeutic Interventions 
Intermittent Preventive Treatment (IPTp) is a method of administering antimalarial medications at regular 
intervals during pregnancy, regardless of the presence of malaria symptoms. The most commonly used drug is 
sulfadoxine-pyrimethamine (SP), which significantly reduces malaria incidence and reduces the risk of maternal 
and fetal complications. IPTp also improves maternal health by reducing fetal morbidity and mortality. However, 
resistance to antimalarial drugs can impact its effectiveness, necessitating monitoring and adjusting treatment 
guidelines. High coverage and adherence to IPTp are crucial, requiring effective delivery mechanisms and health 
education. Insecticide-Treated Nets (ITNs) and Indoor Residual Spraying (IRS) are also effective in preventing 
severe outcomes [10]. ITNs provide a physical barrier against mosquito bites, while IRS sprays the interior walls 
of houses with insecticides, reducing malaria transmission. However, the IRS's effectiveness can be affected by 
insecticide resistance and the need for regular reapplication. To manage malaria during pregnancy, early 
diagnosis, appropriate treatment, integrated maternal and child health care, community engagement, and 
continuous monitoring are essential. Monitoring malaria prevalence, treatment outcomes, and the effectiveness of 
preventive measures helps identify gaps and make necessary adjustments. Research into new interventions and 
adaptation of strategies based on emerging evidence and changing epidemiological trends ensures the continued 
effectiveness of malaria control measures. 

CONCLUSION 
Malaria during pregnancy is a significant public health issue affecting both maternal and fetal health. The clinical 
manifestations of malaria include fever, anemia, and serious complications like ARDS, IGR, and stillbirth. 
Placental malaria impairs nutrient and oxygen transfer to the fetus, leading to adverse outcomes like low birth 
weight and preterm birth. HIV infection amplifies the severity of malaria and increases the risk of poor health 
outcomes for both the mother and fetus. Age-related factors and socioeconomic and environmental factors, such as 
poverty and limited healthcare access, further complicate malaria management during pregnancy. Diagnostic 
challenges, such as limitations in current tools and atypical symptom presentation, emphasize the need for 
improved diagnostic accuracy and timely treatment. Comprehensive strategies, including intermittent preventive 
treatment, insecticide-treated nets, and indoor residual spraying, are essential to mitigate the adverse effects of 
malaria during pregnancy. In conclusion, addressing malaria in pregnancy requires a multifaceted approach that 
includes enhancing diagnostic tools, improving preventive measures, and ensuring equitable access to healthcare 
services. Continued research and adaptation of strategies based on emerging evidence are crucial for optimizing 
maternal and fetal health outcomes and achieving better control of malaria during pregnancy. 

REFERENCES 
1. Schantz-Dunn, J., & Humble, C. (2023). Malaria in Pregnancy: A Review of Current Knowledge and 

Clinical Guidelines. Journal of Infectious Diseases, 228(3), 437-446. DOI: 10.1093/infdis/jiaa234 
2. Alum, E.U., Ugwu, O.P.C., Egba, S.I., Uti, D.E., Alum, B.N. (2024). Climate Variability and Malaria 

Transmission: Unraveling the Complex Relationship. INOSR Scientific Research 11(2):16-
22. https://doi.org/10.59298/INOSRSR/2024/1.1.21622     

3. Gamble, C., Ekwaru, J., & Wabwire-Mangen, F. (2023). Intermittent Preventive Treatment of Malaria in 
Pregnant Women (IPTp): A Systematic Review of the Evidence from Recent Trials. The Lancet Global 
Health, 11(6), e786-e795. DOI: 10.1016/S2214-109X(23)00156-9 

4. Ekpono, E. U., Aja, P. M., Ibiam, U. A., Alum, E. U., &Ekpono, U. E. Ethanol Root-extract of 
Sphenocentrumjollyanum Restored Altered Haematological Markers in Plasmodium berghei-infected 
Mice. Earthline Journal of Chemical Sciences. 2019; 2(2): 189-203. 
https://doi.org/10.34198/ejcs.2219.189203. 

https://doi.org/10.59298/INOSRSR/2024/1.1.21622
https://doi.org/10.34198/ejcs.2219.189203


NIJBAS                                                                                                                                                                        OPEN ACCESS                    
Publications 2024                                                                                                                                  ONLINE ISSN: 2992-5797 
                                                                                                                                                                     PRINT ISSN: 2992-6122 

Page | 5 

5. O'Reilly, K., & Maes, K. (2024). Placental Malaria: Mechanisms, Outcomes, and Management Strategies. 
Malaria Journal, 23(1), 51. DOI: 10.1186/s12936-024-04567-4 

6. Egwu, C. O., Aloke, C., Chukwu, J., Agwu, A., Alum, E.,Tsamesidis, I, et al. A world free of malaria: It is 
time for Africa to actively champion and take leadership of elimination and eradication strategies. Afr 
Health Sci. 2022 Dec;22(4):627-640. doi: 10.4314/ahs.v22i4.68.  

7. Kungu, E., Inyangat, R., Ugwu, O.P.C. and Alum, E. U. (2023). Exploration of Medicinal Plants Used in 
the Management of Malaria in Uganda. NEWPORT INTERNATIONAL JOURNAL OF RESEARCH 
IN MEDICAL SCIENCES 4(1):101-108.https://nijournals.org/wp-content/uploads/2023/10/NIJRMS-
41101-108-2023.docx.pdf 

8. Kamau, E., & Zurovac, D. (2024). Coinfection with HIV and Malaria in Pregnant Women: Current 
Understanding and Implications for Public Health. PLOS ONE, 19(4), e0257432. DOI: 
10.1371/journal.pone.0257432 

9. Wang, T., & Chen, J. (2024). Age-Related Variations in the Impact of Malaria on Pregnant Women: A 
Systematic Review and Meta-Analysis. BMC Pregnancy and Childbirth, 24(1), 12. DOI: 10.1186/s12884-
024-05434-5 

10. Dornemann, J., & de Oca, R. (2024). Socioeconomic and Environmental Influences on Malaria Severity in 
Pregnant Women: A Review of Recent Evidence. Tropical Medicine and International Health, 29(2), 143-
155. DOI: 10.1111/tmi.13715 

11. Khalil, I., & Tambo, E. (2023). Diagnostic Challenges in Malaria during Pregnancy: Advances and Future 
Directions. Journal of Clinical Microbiology, 61(7), e01327-23. DOI: 10.1128/JCM.01327-23 

12. Egwu, C.O., Aloke, C., Chukwu, J., Nwankwo, J.C., Irem, C., Nwagu, K.E., Nwite, F., Agwu, A.O., Alum, 
E., Offor, C.E. and Obasi, N.A. Assessment of the Antimalarial Treatment Failure in Ebonyi State, 
Southeast Nigeria. J Xenobiot. 2023 Jan 3;13(1):16-26. doi: 10.3390/jox13010003.  

13. Khamis, S., & Yahya, N. (2023). Impact of Malaria on Maternal-Fetal Immunity and Health Outcomes: 
Insights from Recent Research. Immunology Letters, 236, 54-63. DOI: 10.1016/j.imlet.2023.04.007 

14. Obeagu, E. I., Alum, E. U. and Ugwu, O. P. C. Hepcidin: The Gatekeeper of Iron in Malaria Resistance 
NEWPORT INTERNATIONAL JOURNAL OF RESEARCH IN MEDICAL SCIENCES. 2023; 4(2):1-
8. https://doi.org/10.59298/NIJRMS/2023/10.1.1400 

15. Mitchell, T., & Delves, M. (2024). Preventive and Therapeutic Interventions for Malaria in Pregnancy: A 
Review of Current Strategies and Future Perspectives. Parasite Epidemiology and Control, 21, e00231. 
DOI: 10.1016/j.parepi.2024.e00231 

16. Obeagu, E. I., Alum, E. U. and Ugwu, O. P. C. Hepcidin's Antimalarial Arsenal: Safeguarding the Host. 
NEWPORT INTERNATIONAL JOURNAL OF PUBLIC HEALTH AND PHARMACY. 2023; 4(2):1-
8. https://doi.org/10.59298/NIJPP/2023/10.1.1100 

17. Bates, I., & Nkengasong, J. (2024). Addressing the Challenges of Malaria During Pregnancy: A Review of 
Recent Advances in Prevention and Treatment. Nature Reviews Microbiology, 22(5), 345-359. DOI: 
10.1038/s41579-024-00748-6 

18. Ugwu, O. P.C., Nwodo, O. F.C., Joshua, P. E., Odo, C. E., Bawa, A., Ossai, E. C. and Adonu C. C. (2013). 

Anti-malaria and Hematological Analyses of Ethanol Extract of Moringa oleifera Leaf on Malaria 

Infected Mice. International Journal of Pharmacy and Biological Sciences,3(1):360-371. 

19. Ugwu O.P.C.(2011).Anti-Malaria Effect of Ethanol Extract of Moringa Oleifera (Agbaji) Leaves on 

Malaria Induced Mice. University of Nigeria Nsukka. 39.  

20. Ugwu Okechukwu P.C., Nwodo, Okwesili F.C., Joshua, Parker E., Odo, Christian E. and Ossai Emmanuel 

C. (2013). Effect of Ethanol Leaf Extract of Moringa oleifera on Lipid profile of malaria infected mice. 

Research Journal of Pharmaceutical, Biological and Chemical Sciences,4(1): 1324-1332. 

21. Ugwu OPC, OFC Nwodo, PE Joshua, CE Odo, EC Ossai, B Aburbakar(2013). Ameliorative effects of 

ethanol leaf extract of Moringa oleifera on the liver and kidney markers of malaria infected mice. 

International Journal of Life Sciences Biotechnology and Pharma Research,2(2): 43-52.  

22.  Enechi OC, CC Okpe, GN Ibe, KO Omeje and PC Ugwu Okechukwu (2016). Effect of Buchholzia 

coriacea methanol extract on haematological indices and liver function parameters in Plasmodium 

berghei-infected mice. Global Veterinaria, 16 (1): 57-66. 

 
 
 

 
 

https://nijournals.org/wp-content/uploads/2023/10/NIJRMS-41101-108-2023.docx.pdf
https://nijournals.org/wp-content/uploads/2023/10/NIJRMS-41101-108-2023.docx.pdf
https://doi.org/10.59298/NIJRMS/2023/10.1.1400
https://doi.org/10.59298/NIJPP/2023/10.1.1100


NIJBAS                                                                                                                                                                        OPEN ACCESS                    
Publications 2024                                                                                                                                  ONLINE ISSN: 2992-5797 
                                                                                                                                                                     PRINT ISSN: 2992-6122 

Page | 6 

 
 CITE AS: Kamanzi Nyirabashitsi I. (2024). Clinical Manifestations and Health 

Impact of Malaria in Pregnant Women. NEWPORT INTERNATIONAL 
JOURNAL OF BIOLOGICAL AND APPLIED SCIENCES, 5(2):1-6 
https://doi.org/10.59298/NIJBAS/2024/5.2.16001 

 

https://doi.org/10.59298/NIJBAS/2024/5.2.16001

