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ABSTRACT

Placental malaria (PM) is a significant complication of malaria
during pregnancy, caused primarily by Plasmodium
falciparum. This condition leads to sequestration of infected
erythrocytes in the placenta, causing inflammation and
reduced nutrient exchange, which can result in neonatal
anemia, low birth weight, and adverse pregnancy outcomes.
Diagnosing placental malaria remains challenging due to its
asymptomatic nature in many cases. This review explores the
diagnostic  techniques  for  placental malaria, its
pathophysiology, and the association between PM and
neonatal anemia. It also examines current preventive and
therapeutic strategies to mitigate these complications,
referencing recent studies.

1. Introduction

Placental malaria is a major contributor to maternal and
neonatal morbidity and mortality, particularly in sub-Saharan
Africa, where malaria is endemic. The World Health
Organization (WHO) estimates that malaria during pregnancy
affects approximately 11 million women annually, leading to
900,000 low-birth-weight deliveries. PM results from the
accumulation of P. falciparum-infected erythrocytes in the
placenta, triggering inflammatory responses that impair fetal
growth and development. One of the most significant neonatal
complications of PM is anemia, which can have long-term
health consequences(1,2).

2. Pathophysiology of Placental Malaria

Placental malaria occurs when P. falciparum-infected
erythrocytes adhere to chondroitin sulfate A on placental
syncytiotrophoblasts. This sequestration leads to:

e Inflammatory Response: Elevated levels of
pro-inflammatory cytokines, such as TNF-a and
IL-1, contribute to placental damage(2).

e Nutrient Impairment: Reduced blood flow and
oxygen transfer to the fetus result in intrauterine
growth restriction and fetal anemia(3,4).

3. Diagnostic Techniques for Placental Malaria
3.1. Histopathological Examination

Placental biopsy is considered the gold standard for
diagnosing PM. Histological analysis reveals infected
erythrocytes, malaria pigment, and inflammation in the
placental tissue(5).
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3.2. Peripheral Blood Smear

While peripheral blood smears are useful for detecting
malaria, they may miss subclinical placental infection(6).

3.3. Rapid Diagnostic Tests (RDTS)

RDTs detect Plasmodium antigens in maternal blood but have
limited sensitivity for placental infection(7).

3.4. Polymerase Chain Reaction (PCR)

PCR detects P. falciparum DNA in maternal or placental
blood with high sensitivity and specificity(8).

3.5. Placental Blood Smears

Direct examination of placental blood increases diagnostic
accuracy compared to peripheral smears(9,10).

4. Association between Placental Malaria and Neonatal
Anemia

4.1. Mechanisms Leading to Neonatal Anemia

e Maternal Anemia: PM-induced maternal anemia
leads to reduced fetal iron and oxygen supply(10).

e Inflammation: Placental inflammation reduces fetal
hematopoiesis.

e Direct Infection: Parasitemia in the fetus can
contribute to neonatal anemia(11).

4.2. Epidemiological Evidence

Studies in sub-Saharan Africa report a strong correlation
between placental malaria and neonatal anemia. A
meta-analysis found that infants born to mothers with PM are
twice as likely to develop anemia within the first six months of
life(12).

5. Prevention and Management
5.1. Intermittent Preventive Treatment in Pregnancy (IPTp)

recommends
(SP) for IPTp in

e Drugs: WHO
sulfadoxine-pyrimethamine
malaria-endemic regions(13).

e Efficacy: IPTp reduces maternal parasitemia, PM
prevalence, and neonatal anemia(14).



5.2. Insecticide-Treated Bed Nets (ITNs)

ITNs reduce malaria transmission and PM-related
complications by protecting pregnant women from mosquito
bites (15).

5.3. Early Diagnosis and Treatment

Prompt treatment of malaria during pregnancy with
artemisinin-based combination therapies (ACTSs) reduces the
risk of PM and associated neonatal outcomes(16).

5.4. Nutritional Interventions

Iron and folic acid supplementation during pregnancy can
mitigate the risk of neonatal anemia, particularly in regions
with high PM prevalence(17).

6. Challenges and Future Directions
6.1. Diagnostic Challenges

The asymptomatic nature of PM necessitates sensitive
diagnostic tools for effective screening. Point-of-care
molecular diagnostics are under development.

6.2. Drug Resistance

Rising resistance to SP and ACTs in endemic regions threatens
the efficacy of current preventive strategies.

6.3. Vaccine Development

Vaccines targeting P. falciparum antigens involved in

placental adhesion (e.g., VAR2CSA) show promise in clinical 11.

trials.

7. Conclusion

Placental malaria remains a critical challenge in maternal and
neonatal health, particularly in resource-limited settings.
Advances in diagnostic tools, preventive measures, and
therapeutic strategies have improved outcomes, but significant
gaps remain. Addressing these challenges through research,
policy implementation, and healthcare infrastructure
development is essential to reduce the burden of PM and its
neonatal complications.
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