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Abstract
Background:
Malaria in pregnancy is associated with haematological alterations that may compromise maternal and fetal health. Platelet indices, including platelet count (PLT), plateletcrit (PCT), mean platelet volume (MPV), and platelet distribution width (PDW), are potential markers of malaria-induced haematological changes, yet data in pregnant populations in southeastern Nigeria remain limited.
Objective:
To compare platelet indices among malaria-infected pregnant women (MP+), uninfected pregnant women (MP−), and non-pregnant women (controls) in Owerri, Imo State, Nigeria.
Methods:
A cross-sectional study was conducted involving 150 women divided into three groups: MP+ (n=50), MP− (n=50), and non-pregnant controls (n=50). Venous blood samples were analyzed for PLT, PCT, MPV, and PDW using standard haematology analyzers. Descriptive statistics were calculated, and group comparisons were performed using Student’s t-test and one-way ANOVA. A p-value <0.05 was considered statistically significant.
Results:
There were no significant differences in platelet indices between MP+ and MP− women (PLT: 169.9 ± 52.5 vs 161.1 ± 47.8 ×10⁹/L, p=0.40; PCT: 0.12 ± 0.04 vs 0.13 ± 0.04%, p=0.47; MPV: 7.2 ± 0.7 vs 7.1 ± 0.7 fL, p=0.68; PDW: 8.3 ± 2.3 vs 8.6 ± 2.5%, p=0.54). However, MP+ and MP− women had significantly lower PLT and PCT compared to non-pregnant controls (PLT: 169.9 ± 52.5 vs 230.4 ± 84.5 ×10⁹/L, p<0.001; PCT: 0.12 ± 0.04 vs 0.18 ± 0.08%, p=0.022). MPV and PDW were also reduced in pregnant women relative to controls (MPV: 7.2 ± 0.7 vs 7.8 ± 1.3 fL, p=0.036; PDW: 8.3 ± 2.3 vs 9.9 ± 3.3%, p=0.004). One-way ANOVA confirmed significant differences among the three groups for all platelet indices (PLT: F=15.32, p<0.001; PCT: F=6.45, p=0.003; MPV: F=3.98, p=0.022; PDW: F=7.91, p=0.001).
Conclusion:
Pregnancy, rather than malaria infection, significantly influences platelet indices, resulting in reduced PLT, PCT, and altered platelet morphology compared to non-pregnant women. Platelet indices may serve as simple, cost-effective haematological markers for monitoring maternal health in malaria-endemic regions.
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Introduction
Malaria remains a major public health challenge globally, with the greatest burden in sub-Saharan Africa, where it disproportionately affects pregnant women and young children [1-2]. Pregnancy-associated malaria is particularly concerning because it increases the risk of adverse maternal and fetal outcomes, including maternal anemia, low birth weight, intrauterine growth restriction, preterm delivery, and perinatal mortality. The pathophysiology of malaria in pregnancy is multifactorial, involving parasite sequestration in the placenta, immune modulation, and haematological alterations that compromise maternal and fetal health [3]. Among the haematological changes observed in malaria, alterations in platelet indices have emerged as critical markers of disease severity and prognosis. Platelets are not only central to haemostasis but also play an important role in immune response and the pathogenesis of malaria. Infection with Plasmodium falciparum, the most virulent malaria parasite, is frequently associated with thrombocytopenia, altered platelet distribution width (PDW), mean platelet volume (MPV), and plateletcrit (PCT). These indices provide insight into both quantitative and qualitative platelet changes, reflecting bone marrow activity, platelet activation, and consumption during malaria-induced inflammatory processes [4-5].
In the context of pregnancy, physiological haemodynamic changes and gestational haematological adaptations further modulate platelet parameters. Normal pregnancy is associated with a mild dilutional thrombocytopenia, while malaria can exacerbate these changes, increasing the risk of bleeding and complicating clinical management. Despite the potential clinical utility of platelet indices as accessible, cost-effective haematological markers, there is limited research examining their variation among malaria-infected pregnant women compared to uninfected pregnant and non-pregnant women, particularly in southeastern Nigeria [6-7]. Assessing platelet indices in this population offers a dual advantage. First, it provides insight into the haematological impact of malaria during pregnancy, helping to identify women at risk of severe thrombocytopenia or platelet dysfunction. Second, it contributes to the development of simple, laboratory-based biomarkers that can be integrated into routine antenatal care in resource-limited settings, where sophisticated diagnostic tools may not be readily available. By comparing platelet count (PLT), plateletcrit (PCT), mean platelet volume (MPV), and platelet distribution width (PDW) among malaria-infected pregnant women, uninfected pregnant women, and non-pregnant controls, this study aims to delineate the specific haematological signatures of malaria in pregnancy and establish the potential utility of platelet indices as clinical and research markers [8-9].
Research Methodology
Study Design and Setting
A cross-sectional, comparative study was conducted in Owerri, Imo State, Nigeria, a region endemic for malaria. The study aimed to assess platelet indices among three groups: malaria-infected pregnant women (MP+), malaria-uninfected pregnant women (MP−), and non-pregnant women (Control).
Study Population and Sample Size
A total of 150 participants were recruited, comprising:
· MP+ group: 50 pregnant women diagnosed with malaria
· MP− group: 50 pregnant women without malaria
· Control group: 50 healthy, non-pregnant women
Participants were recruited consecutively from antenatal clinics and community health centers. Inclusion criteria for pregnant women included gestational age of 16–36 weeks, no history of chronic medical conditions (e.g., hypertension, diabetes, bleeding disorders), and provision of written informed consent. Non-pregnant controls were age-matched women without current malaria infection.
Malaria Diagnosis
Malaria infection was confirmed using thick and thin blood smear microscopy, following standard WHO protocols. Participants with positive smears were classified as MP+, while those with negative results were classified as MP− or controls, depending on pregnancy status.
Blood Sample Collection and Platelet Analysis
Venous blood (3 mL) was collected into EDTA anticoagulated tubes under aseptic conditions. Samples were analyzed within two hours using an automated haematology analyzer to determine:
· Platelet count (PLT, ×10⁹/L)
· Plateletcrit (PCT, %)
· Mean platelet volume (MPV, fL)
· Platelet distribution width (PDW, %)
Data Analysis
Data were entered into Microsoft Excel and analyzed using SPSS version 25.0. Descriptive statistics were calculated as mean ± standard deviation (SD). Pairwise comparisons between two groups were performed using the Student’s t-test, while one-way ANOVA was used to compare all three groups. Post-hoc analysis (Tukey’s test) was conducted where ANOVA showed significant differences. A p-value <0.05 was considered statistically significant.
Quality Control
All laboratory analyses were conducted following standard operating procedures. The haematology analyzer was calibrated daily, and duplicate readings were performed for 10% of samples to ensure accuracy and reproducibility.
Results
The platelet indices among malaria-infected pregnant women (MP+), pregnant women without malaria (MP−), and non-pregnant women (Control) are presented in Tables 1–4. 
As shown in Table 1, there were no statistically significant differences in platelet indices between malaria-infected and uninfected pregnant women. The mean platelet count (PLT) was 169.9 ± 52.5 ×10⁹/L in MP+ and 161.1 ± 47.8 ×10⁹/L in MP− (t = 0.85, p = 0.40). Similarly, plateletcrit (PCT) was 0.12 ± 0.04% in MP+ versus 0.13 ± 0.04% in MP− (t = -0.72, p = 0.47). Mean platelet volume (MPV) and platelet distribution width (PDW) were also comparable between the two groups (MPV: 7.2 ± 0.7 fL vs 7.1 ± 0.7 fL, t = 0.42, p = 0.68; PDW: 8.3 ± 2.3% vs 8.6 ± 2.5%, t = -0.62, p = 0.54). These findings indicate that malaria infection during pregnancy did not significantly alter platelet indices when compared with uninfected pregnant women. Table 2 shows that platelet indices were significantly lower in malaria-infected pregnant women compared to non-pregnant controls. PLT was 169.9 ± 52.5 ×10⁹/L in MP+ versus 230.4 ± 84.5 ×10⁹/L in controls (t = -3.78, p < 0.001). PCT was also reduced in MP+ (0.12 ± 0.04%) compared to controls (0.18 ± 0.08%, t = -2.34, p = 0.022). Both MPV (7.2 ± 0.7 fL vs 7.8 ± 1.3 fL, t = -2.13, p = 0.036) and PDW (8.3 ± 2.3% vs 9.9 ± 3.3%, t = -3.01, p = 0.004) were significantly lower in MP+ than in controls, suggesting that pregnancy with malaria is associated with reduced platelet counts and altered platelet morphology relative to non-pregnant women.
As shown in Table 3, PLT and PCT were significantly lower in MP− compared to controls (PLT: 161.1 ± 47.8 ×10⁹/L vs 230.4 ± 84.5 ×10⁹/L, t = -4.05, p < 0.001; PCT: 0.13 ± 0.04% vs 0.18 ± 0.08%, t = -2.67, p = 0.010). PDW was also significantly lower in MP− than in controls (8.6 ± 2.5% vs 9.9 ± 3.3%, t = -2.21, p = 0.031). MPV was slightly lower in MP− than in controls (7.1 ± 0.7 fL vs 7.8 ± 1.3 fL), but this difference did not reach statistical significance (t = -1.94, p = 0.055). These results indicate that pregnancy itself, independent of malaria infection, is associated with lower platelet counts and plateletcrit. One-way ANOVA (Table 4) confirmed significant differences among the three groups for all platelet indices. PLT (F = 15.32, p < 0.001), PCT (F = 6.45, p = 0.003), MPV (F = 3.98, p = 0.022), and PDW (F = 7.91, p = 0.001) all differed significantly across MP+, MP−, and control groups. Post-hoc analyses revealed that non-pregnant women consistently had higher platelet counts, plateletcrit, MPV, and PDW compared to both malaria-infected and uninfected pregnant women, while differences between MP+ and MP− were minimal and not statistically significant.
Table 1: Platelets Indices among Malaria Infected Pregnant Women and Pregnant Women Without Malaria in Owerri, Imo State, Nigeria
	Parameter
	MP+
	MP−
	t-value
	p-value
	Interpretation

	PLT (×109/L)
	169.9±52.5
	161.1±47.8
	0.85
	0.40
	Not significant

	PCT (%)
	0.12±0.04
	0.13±0.04
	-0.72
	0.47
	Not significant

	MPV (fL)
	7.2±0.7
	7.1±0.7
	0.42
	0.68
	Not significant

	PDW (%)
	8.3±2.3
	8.6±2.5
	-0.62
	0.54
	Not significant




Table 2: Platelets Indices among Malaria Infected Pregnant Women, and non-Pregnant Women in Owerri, Imo State, Nigeria
	Parameter
	MP+
	Control
	t-value
	p-value
	Interpretation

	PLT (×109/L)
	169.9±52.5
	230.4±84.5
	-3.78
	<0.001
	Significant

	PCT (%)
	0.12±0.04
	0.18±0.08
	-2.34
	0.022
	Significant

	MPV (fL)
	7.2±0.7
	7.8±1.3
	-2.13
	0.036
	Significant

	PDW (%)
	8.3±2.3
	9.9±3.3
	-3.01
	0.004
	Significant




Table 3: Platelets Indices among Pregnant Women without Malaria and non-Pregnant Women in Owerri, Imo State, Nigeria
	Parameter
	MP−
	Control
	t-value
	p-value
	Interpretation

	PLT (×109/L)
	161.1±47.8
	230.4±84.5
	-4.05
	<0.001
	Significant

	PCT (%)
	0.13±0.04
	0.18±0.08
	-2.67
	0.010
	Significant

	MPV (fL)
	7.1±0.7
	7.8±1.3
	-1.94
	0.055
	Not significant

	PDW (%)
	8.6±2.5
	9.9±3.3
	-2.21
	0.031
	Significant




Table 4: Platelets Indices among Malaria Infected Pregnant Women, Pregnant Women Without Malaria and non- Pregnant Women in Owerri, Imo State, Nigeria
	Parameter
	MP+
	MP−
	Control
	F-value
	p-value
	Interpretation

	PLT (×109/L)
	169.9±52.5
	161.1±47.8
	230.4±84.5
	15.32
	<0.001
	Significant difference among groups

	PCT (%)
	0.12±0.04
	0.13±0.04
	0.18±0.08
	6.45
	0.003
	Significant

	MPV (fL)
	7.2±0.7
	7.1±0.7
	7.8±1.3
	3.98
	0.022
	Significant

	PDW (%)
	8.3±2.3
	8.6±2.5
	9.9±3.3
	7.91
	0.001
	Significant



Discussion
The present study evaluated platelet indices—platelet count (PLT), plateletcrit (PCT), mean platelet volume (MPV), and platelet distribution width (PDW)—among malaria-infected pregnant women (MP+), uninfected pregnant women (MP−), and non-pregnant women in Owerri, Imo State, Nigeria. The findings revealed that malaria infection during pregnancy did not significantly alter platelet indices compared to uninfected pregnant women. However, pregnancy itself, irrespective of malaria status, was associated with reductions in platelet count and plateletcrit, as well as changes in PDW and MPV, relative to non-pregnant women. The observed thrombocytopenia in pregnant women, regardless of malaria infection, aligns with the well-established physiological changes of pregnancy, including hemodilution and increased platelet consumption. While malaria is often implicated in further reductions in platelet count, our study found no significant differences between MP+ and MP− groups. This suggests that, in this cohort, pregnancy-related haematological adaptations may overshadow the additional platelet consumption caused by malaria infection, or that the infection severity was insufficient to cause measurable thrombocytopenia. Conversely, the significantly higher platelet counts and PCT in non-pregnant controls reflect the absence of gestational haematological shifts and highlight the compounded effect of pregnancy on platelet depletion [10-12].
The MPV and PDW are reflective of platelet size heterogeneity and activation status. In this study, MPV and PDW were slightly lower in pregnant women compared to non-pregnant women, with statistical significance observed between MP+ and controls. This reduction may indicate a relative increase in younger, smaller platelets or altered platelet production dynamics in pregnancy. PDW differences further suggest subtle changes in platelet morphology, likely influenced by the inflammatory and haemostatic adaptations during gestation. These findings are consistent with reports that malaria infection and pregnancy independently modulate platelet activation and turnover, although in this cohort, malaria infection alone did not produce statistically significant changes in platelet indices [13-15].
The results underscore the utility of platelet indices as cost-effective, accessible markers for monitoring haematological health in pregnant women in malaria-endemic settings. While malaria did not significantly alter platelet parameters relative to uninfected pregnancies in this study, the consistently lower platelet counts and altered platelet morphology in pregnant women compared to non-pregnant women reinforce the need for routine haematological monitoring during pregnancy. This is particularly important in resource-limited settings, where early detection of thrombocytopenia could guide interventions to prevent hemorrhagic complications and improve maternal and fetal outcomes [16-17]. Previous studies have reported variable effects of malaria on platelet indices during pregnancy, with some documenting significant thrombocytopenia in infected women, while others observed minimal impact. These discrepancies may reflect differences in parasite load, gestational age, nutritional status, and the prevalence of comorbid conditions such as anemia. Our findings contribute to this body of knowledge by demonstrating that, in a cohort from Owerri, Nigeria, pregnancy itself exerts a stronger influence on platelet indices than malaria infection, highlighting the importance of context-specific evaluations in endemic regions [18-19]. Malaria infection during pregnancy in this population did not significantly alter platelet indices compared to uninfected pregnancies, whereas pregnancy itself was associated with reductions in platelet count, plateletcrit, and alterations in platelet morphology relative to non-pregnant women [21-22]. These findings highlight the physiological impact of gestation on platelet dynamics and support the use of platelet indices as practical markers for monitoring haematological health in pregnant women in malaria-endemic regions. Routine assessment of platelet parameters could aid in identifying women at risk for thrombocytopenia-related complications and inform appropriate clinical interventions [23-24].
Limitations of the Study
The present study is subject to several limitations that should be considered when interpreting the findings. First, the cross-sectional design restricts the ability to establish causal relationships between malaria infection and alterations in platelet indices. The observed associations reflect a single time point and do not capture dynamic changes that may occur across the course of infection or throughout different trimesters of pregnancy. Additionally, the study was conducted within a single geographic location in Owerri, Nigeria, which may limit the generalizability of the results to other regions with differing malaria transmission patterns, genetic backgrounds, or healthcare access. Variations in environmental and epidemiological factors could influence haematological responses, including platelet behavior. Potential confounding variables were not exhaustively controlled. Factors such as nutritional status, micronutrient deficiencies (e.g., iron, folate), co-existing asymptomatic infections, and inflammatory conditions may independently affect platelet indices and could have influenced the results. Although major co-infections were excluded, subclinical conditions may still have introduced bias. Furthermore, reliance on routine haematological parameters without adjunct molecular or immunological assays limits deeper mechanistic insights into platelet activation pathways in malaria-infected pregnancies. The absence of longitudinal follow-up also precludes assessment of the prognostic value of platelet indices in predicting maternal or fetal outcomes. Finally, variability in laboratory measurements, including analyzer calibration and pre-analytical handling of samples, may introduce minor measurement bias, although standard procedures were followed to minimize such effects.
Conclusion
This study demonstrates that pregnancy, rather than malaria infection, has a significant impact on platelet indices, with pregnant women—both malaria-infected and uninfected—exhibiting lower platelet counts, plateletcrit, and altered platelet morphology compared to non-pregnant women. Malaria infection during pregnancy did not significantly alter platelet parameters relative to uninfected pregnancies in this cohort. These findings highlight the physiological influence of gestation on platelet dynamics and support the use of platelet indices as accessible, cost-effective markers for monitoring haematological health in pregnant women in malaria-endemic regions. Routine assessment of these indices could aid in the early identification of women at risk for thrombocytopenia-related complications, ultimately improving maternal and fetal outcomes.
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