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ABSTRACT

Malaria and typhoid fever are significant infectious diseases that pose substantial risks to pregnant women,
especially in tropical and subtropical regions. Malaria, caused by Plasmodium parasites transmitted via Anopheles
mosquitoes, remains a leading cause of maternal and fetal morbidity and mortality in sub-Saharan Africa. Typhoid
tever, caused by Salmonella enterica serotype Typhi, is prevalent in regions with poor sanitation and limited access
to clean water, contributing to adverse outcomes in pregnancy. Pregnant women are particularly vulnerable to
these infections due to physiological and immunological changes during pregnancy. This review provides a
comprehensive analysis of infection rates, risk factors, clinical manifestations, diagnostic challenges, complications,
and adverse outcomes associated with malaria and typhoid fever in pregnancy. Special attention is given to co-
infection, which exacerbates disease severity and increases the risk of maternal and fetal complications. Prevention
strategies, including the use of insecticide-treated nets, intermittent preventive treatment, and typhoid
vaccination, are discussed in the context of resource-limited settings. The review concludes by highlighting
research gaps and future directions to improve the management, prevention, and treatment of these infections in
pregnant women.
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INTRODUCTION

Malaria and typhoid fever are two significant infectious diseases that disproportionately affect tropical and
subtropical regions. Malaria is caused by Plasmodium parasites, transmitted to humans through the bites of
infected Anopheles mosquitoes, and the global burden of malaria is estimated at over 240 million cases annually
[17. Sub-Saharan Africa bears the brunt of this burden, accounting for the vast majority of malaria cases and
deaths. Malaria is characterized by recurrent fever, chills, and potentially severe complications such as cerebral
malaria, which can be fatal if not promptly treated. Efforts to control malaria have led to significant reductions in
incidence and mortality, but challenges such as drug resistance, insecticide resistance, and incomplete coverage of
preventive measures persist. Typhoid fever, caused by the bacterium Salmonella enterica serotype Typhi, is
endemic in many low- and middle-income countries, especially in areas with poor sanitation and limited access to
clean drinking water. It is characterized by prolonged fever, abdominal pain, and gastrointestinal symptoms [27].
The global burden of typhoid fever is estimated at around 11 million cases annually, with significant morbidity
and mortality, particularly in children and young adults. Recent increases in drug-resistant strains of Salmonella
Typhi have further complicated treatment and control efforts.

Pregnant women are uniquely vulnerable to infectious diseases due to physiological changes that alter immune
function and increase susceptibility to infections. The immune system undergoes significant adaptations during
pregnancy to support the developing fetus while maintaining the mother's health [37. These changes can make
pregnant women more susceptible to severe outcomes from infections. Malaria in pregnancy can lead to serious
complications for both the mother and the fetus, including anemia, maternal mortality, and preterm delivery.
Malaria also poses significant risks to the fetus, including low birth weight, stillbirth, and neonatal mortality.
Typhoid fever in pregnancy can result in more severe symptoms and complications, such as prolonged fever,
gastrointestinal bleeding, and liver dysfunction. The risk of transmission to the infant and the impact on maternal
health necessitate careful management and monitoring [47]. The primary objectives of this review are to assess
infection rates in pregnant women, explore associated risk factors, investigate clinical outcomes, evaluate

23

Page | 23


kiu.ac.ug

https://www.eejournals.org Open Access
prevention strategies, and provide recommendations for future research and public health initiatives to better
address the burden of malaria and typhoid fever among pregnant women [57].
Epidemiology of Malaria and Typhoid Fever in Pregnancy
Malaria and typhoid fever are significant global health issues that significantly impact pregnant women. Malaria
remains a leading cause of morbidity and mortality in sub-Saharan Africa, with over 20 million pregnancies
occurring annually in malaria-endemic areas [67]. Typhoid fever also poses a substantial burden, particularly in
areas with poor sanitation and inadequate access to clean water. The prevalence of typhoid fever is notably high in
regions where the disease is endemic, and pregnant women are at increased risk of severe outcomes.
Regional variations exist within Africa, with higher infection rates often observed in areas with lower access to
preventive measures and healthcare. Countries like India, Bangladesh, and Pakistan experience significant typhoid
fever incidence, with varying levels of prevalence among pregnant women. In these regions, both malaria and
typhoid fever pose risks, though malaria is less common compared to Africa. The overlap of malaria and typhoid
fever endemic regions presents unique challenges, including co-infection risks, diagnostic challenges, and
treatment complexity [7]. Factors contributing to high infection rates in pregnant women include climate and
geography, seasonal variations, socioeconomic factors, education and awareness, healthcare access issues, and
geographical differences. Seasonal variations in malaria and typhoid fever are influenced by rainfall, temperature,
water quality, sanitation conditions, and geographic differences. Understanding these factors is crucial for
developing targeted public health interventions to reduce the burden of malaria and typhoid fever among pregnant
women. Effective strategies should address the multifaceted nature of these infections, incorporating
environmental, socioeconomic, and healthcare-related considerations [87].
Risk Factors for Malaria and Typhoid Fever in Pregnant Women
Pregnancy can increase susceptibility to infections such as malaria and typhoid fever due to physiological changes,
such as altered immune function, reduced cellular immunity, and hormonal shifts. Maternal anemia and
malnutrition can exacerbate the effects of malaria, leading to increased susceptibility and compromised immunity
[97. Socioeconomic factors, such as poverty, limited access to healthcare, poor living conditions, inadequate
sanitation, and environmental factors, can also contribute to increased infection rates and poorer outcomes.
Comorbidities like HIV/AIDS can increase vulnerability and exacerbate the severity of these infections. HIV
infection impairs the body's ability to fight off infections, leading to more severe manifestations of malaria and
typhoid fever. Treatment can be complicated by drug interactions and the need for careful treatment regimens
[10]. Behavioral and cultural factors can also increase the risk of infections. Behavioral factors, such as
inconsistent use of insecticide-treated bed nets or failure to adhere to preventive measures, can increase the risk of
malaria. Health-seeking behavior and cultural beliefs can also influence health behaviors and attitudes towards
preventive measures [117. Community norms and practices regarding sanitation, water use, and healthcare access
can impact the prevalence of infections. Understanding these risk factors is crucial for developing targeted
interventions to reduce the burden of malaria and typhoid fever in pregnant women. Addressing the interplay
between physiological changes, socioeconomic conditions, comorbidities, and behavioral factors can help improve
prevention and treatment strategies, ultimately reducing the impact of these infections on maternal and fetal
health [127.
Clinical Manifestations and Diagnosis
Malaria and typhoid fever are common symptoms in pregnant women, with common symptoms including fever,
chills, headache, muscle aches, and fatigue [187]. However, severe malaria can present with more severe symptoms,
such as high fever, severe anemia, and jaundice. Diagnosis involves microscopy, which is the gold standard for
diagnosing malaria, and rapid diagnostic tests (RDTs) for quick diagnosis and detection of specific Plasmodium
antigens. Typhoid fever during pregnancy presents with typical symptoms such as prolonged fever, abdominal
pain, headache, malaise, and gastrointestinal symptoms like diarrhea or constipation. Severe cases can include
gastrointestinal bleeding, perforation of the intestines, and septicemia, which can adversely affect both the mother
and fetus [147]. Diagnostic challenges include subtle symptoms and fever in pregnancy. Both malaria and typhoid
fever can present with non-specific symptoms in pregnant women, leading to delays in diagnosis. Pregnancy can
alter the presentation of infections, with both malaria and typhoid fever potentially causing atypical symptoms or
complications. Complications in pregnancy include severe anemia, preterm delivery, and intrauterine growth
restriction, while typhoid fever can lead to septic shock, intestinal perforation, and severe dehydration. Rapid
diagnostic tests (RDTs) provide quick results and are useful in areas with limited access to microscopy. Blood
cultures are the gold standard for diagnosing typhoid fever, detecting the presence of Salmonella typhi bacteria.
Molecular techniques, such as PCR, are highly sensitive and specific for detecting Plasmodium and Salmonella
typhi DNA [157. Diagnostic strategies include an integrated approach, close monitoring, and follow-up. Accurate
and timely diagnosis, along with appropriate treatment and preventive measures, can significantly improve
maternal and fetal outcomes.
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Complications and Adverse Outcomes
Malaria and typhoid fever during pregnancy have significant impacts on maternal and fetal health, as well as the
interactions between these infections. Severe malaria, characterized by life-threatening complications such as
cerebral malaria, severe anemia, or acute respiratory distress syndrome (ARDS), is a significant maternal risk due
to physiological changes affecting immunity [167]. This can lead to multi-organ failure, increased maternal
mortality, and prolonged hospitalizations. Maternal anemia, caused by the destruction of red blood cells by
malaria, can cause fatigue, weakness, increased susceptibility to other infections, complicate labor and delivery, and
increase the risk of maternal death. Placental malaria, caused by malaria parasites invading the placenta, can cause
placental insufficiency, affecting the supply of nutrients and oxygen to the fetus. Adverse pregnancy outcomes
associated with malaria include low birth weight (LBW), preterm delivery, and stillbirth. Typhoid fever can lead
to miscarriage, preterm birth, and neonatal sepsis. Co-infection with malaria and typhoid fever can exacerbate the
severity of both diseases, leading to a compounded risk of severe anemia, systemic infection, and worse maternal
outcomes. Case studies and reports can provide insights into clinical management of severe complications,
including the use of anti-malarial and antibiotic therapies, supportive care, and monitoring strategies [17].
Effective management often involves multi-disciplinary care, including obstetricians, infectious disease specialists,
and pediatricians. Global and regional health reports can offer data on the prevalence and outcomes of these
infections in pregnant women, enabling the development of better prevention strategies, improved treatment
protocols, and better outcomes for pregnant women and their babies.

Prevention and Management Strategies
Malaria in pregnant women can be prevented through various strategies, including insecticide-treated nets
(ITNs), intermittent preventive treatment in pregnancy (IPTp), and chemoprophylaxis. I'TNs provide a physical
barrier against mosquitoes, while IPTp involves administering antimalarial drugs to pregnant women at
scheduled intervals. Chemoprophylaxis involves the use of antimalarial drugs to prevent malaria infection, and
some areas may implement seasonal chemoprevention [107. Vaccination is crucial for preventing typhoid fever,
with options like the Typhoid Conjugate Vaccine (TCV) and the Vi Polysaccharide Vaccine. However, high
vaccination coverage and cost can be challenges due to logistical issues, vaccine supply constraints, and public
awareness. Integrated approaches to prevent and manage malaria and typhoid fever in pregnant women include
coordination, healthcare facilities, community-based interventions, education, and access to care. Antenatal care is
essential for early detection and management of infections, as it allows for screening, monitoring, treatment, and
counseling. However, implementing prevention strategies in resource-limited settings presents challenges such as
inadequate healthcare infrastructure, financial constraints, limited health literacy, logistics issues, resistance and
side effects, and drug resistance. Strengthening healthcare systems, increasing financial investment, improving
community education, and ensuring effective coordination among health programs are necessary to address these
challenges effectively. Malaria and typhoid fever prevention and management strategies require a multifaceted
approach that includes strengthening healthcare systems, increasing financial investment, improving community
education, and ensuring effective coordination among health programs [17. By addressing these challenges, we
can work towards a more effective and efficient approach to malaria and typhoid fever prevention and management
in pregnant women.

Co-Infection: Malaria and Typhoid Fever in Pregnancy

Co-infection of malaria and typhoid fever is a significant issue in tropical and subtropical regions, particularly in
sub-Saharan Africa and South Asia. Pregnant women in these regions are at increased risk due to their heightened
vulnerability to infections. Co-infection rates can vary, but in malaria-endemic regions, typhoid fever prevalence
among pregnant women with malaria can be significant. Co-infection can exacerbate maternal health issues,
leading to severe anemia, higher risk of complications during pregnancy and delivery, and increased mortality. For
the fetus, co-infection is associated with adverse outcomes such as low birth weight, preterm birth, and stillbirth
[47]. Diagnosing and managing co-infections can be challenging due to symptoms overlap, limited diagnostic
availability, treatment interactions, and adherence to treatment regimens. Synergistic effects can lead to increased
morbidity and mortality, with more severe symptoms and complications than either infection alone. Research has
shown that co-infection often results in more severe forms of both diseases, highlighting the complexity of
treatment and the increased need for comprehensive care. Recommendations for improving the diagnosis,
treatment, and prevention of co-infection include enhanced diagnostic tools, integrated testing, treatment
protocols, monitoring and support, public health interventions, education and awareness, healthcare system
strengthening, and training and resources. Collaborative efforts from public health authorities, healthcare
providers, and communities are essential for reducing the impact of these diseases on pregnant women and their
infants.

Research Gaps and Future Directions
The current understanding of malaria and typhoid fever infection rates in pregnant women is limited, with
fragmented data and regional variability. There is also a lack of research on co-infection rates and demographic
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differences. Long-term effects of these infections on maternal and child health are also under-researched. Research
is needed to understand the long-term health impacts on mothers, mental health, and children born to mothers
with malaria or typhoid fever during pregnancy [10]. Developing and evaluating new diagnostic tools,
treatments, and prevention strategies is crucial. Diagnostic tools should be enhanced, biomarkers should be
developed, and treatments should include combination therapies. Personalized medicine and vaccine development
are also essential. Prevention strategies should focus on vaccine efficacy, safety, and accessibility. Community-
based interventions and education can help reduce infection rates. Future research and policy initiatives should
focus on longitudinal studies, co-infection research, strengthening health systems, implementing integrated health
policies, and fostering global and local partnerships. Addressing these research gaps and implementing
recommended strategies can significantly reduce the burden of malaria and typhoid fever on pregnant women and
improve health outcomes for mothers and their children.

CONCLUSION
The review highlights the public health challenge of malaria and typhoid fever in pregnant women, highlighting
their significant impacts on maternal and fetal health. These diseases pose risks to both mother and child,
including low birth weight, preterm delivery, and stillbirth. Key research gaps include the need for more
comprehensive data on infection rates, long-term health effects, and co-infection dynamics. Innovations in
diagnostics, vaccine research, and community-based interventions are crucial for improving health outcomes.
Strengthening healthcare systems, implementing integrated health policies, and fostering collaborations between
global and local stakeholders are essential for reducing the burden of these infections.
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