Novel Insights into the Age-Dependent Decline of Eosinophil Levels
and Its Association with Schistosoma haematobium Infection in
Malawian Populations First-Time Analysis Revealing Significant
Geographic and Age-Related Variations

Eosinophils play a key role in immune responses, particularly in parasitic infections like
schistosomiasis, contributing to both defence and pathogenesis. Despite extensive research, the
relationship between eosinophil levels, parasitaemia, and factors such as age in endemic populations
remains relatively unexplored. This study addresses this gap by examining these correlations as part
of the large Hybridisation in UroGenital Schistosomiasis (HUGS) study cohort. We conducted an
analysis of 1,674 participants from Mangochi (District 1) and Nsanje (District 2), two geographically
distinct regions. Eosinophil counts, haemoglobin levels, and Schistosoma haematobium parasitaemia
(measured by urine egg count) were assessed alongside age and location. Due to the non-normal
distribution of eosinophil levels, a log transformation was applied. Statistical analyses included
Spearman's rank correlation, Mann-Whitney U tests, Kruskal-Wallis H tests, and linear regression. A
significant inverse relationship was found between age and log-transformed eosinophil counts
(B=-0.0015, p<0.001), indicating a gradual decline in eosinophil levels with age, potentially reflecting
changes in immune function or reduced stimulation of the immune system as the infection becomes

chronic.

Effect of Age on Log-Transformed Eosinophil Levels
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Figure 1: Scatter plot showing a negative relationship between age and log-transformed
eosinophil count, with regression line and 95% confidence interval.



Additionally, parasitaemia showed a positive association with eosinophil levels (=0.031, p<0.001),
reinforcing the role of eosinophils in immune response. The Kolmogorov-Smirnov test revealed
significant differences in eosinophil levels between Mangochi and Nsanje (p<0.001), with Mangochi
exhibiting higher median eosinophil levels. This geographical disparity suggests environmental or

genetic factors may influence eosinophil activity, warranting further study.

The study was also expanded to include haemoglobin as a result to complement the data set.
Anaemia is a known risk factor in schistosomiasis, particularly in chronic / heavy infections. We

obtained the following results:

Hb Effect parasitaemia has on haemoglobin levels
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Figure 2: Box plot of haemoglobin according to infection — graded based on urine microscopy
of eggs seen — negative, 1-10, 11-50, 51+.

This research provides the first detailed analysis of eosinophil levels relative to age, parasitaemia,
and geography in Malawi. The findings highlight the complex relationship between host
demographics and immune response, with implications for understanding age-related susceptibility
and regional disease burden. The decline in eosinophil levels with age emphasise the need for age-
specific strategies in managing parasitic infections, particularly highly prevalent ones such as
schistosomiasis, while geographical variations emphasise the importance of local environmental

factors in public health interventions.



This study fills a critical gap in parasite immunology and lays the groundwork for future research on
immune response variability in endemic regions. Future studies should focus on longitudinal analysis
to explore causality in these trends, particularly the role of age and location in shaping immune
responses. Public health strategies should consider these demographic factors to optimise disease

control measures, especially in high-burden regions.
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