Maternal parasitic infections alter infant antibody response to
pneumococcal immunization
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Figure 1. Prevalence of prenatal parasitic infections
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• Vaccine-preventable diseases kill an estimated
1.5 million children under 5 each year, mostly in
in developing countries, despite improved
vaccination administration programs.1
• Several host factors may influence this poor
response to vaccination, including malnutrition,
HIV, and acute infections.2
• Chronic parasitic infections can alter host
immune function, and appear to effect fetal
immune development.3
• Prenatal parasitic infections can suppress infant
immune responses to vaccinations.4-5
• We aimed to investigate this effect by following
pregnant mothers and their infants to correlate
prenatal parasitic infections and infant vaccine
responses.

• 591 women were enrolled during study period.
• Prevalence of parasitic infections was 75.1%.
• Malaria was the most common infection (40.4%),
followed by schistosomiasis (32.3%),
hookworm (27.8%), and filaria (26.1%).
• 240 mothers (40.6%) had more than one
parasitic infection.
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Figure 2. Prenatal polyparasitism rates
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• Pregnant women were enrolled in Msambweni, a
town in the southern costal region of Kenya from
July 2013 – July 2015.
• Women were tested and treated (when indicated)
at each prenatal visit for malaria, schistosomiasis,
filaria, giardia, and soil-transmitted helminth
infections.
• Infants are seen at 10 and 14 weeks, 6 months,
and every subsequent 6 months until 36 months.
• Infants were vaccinated with the 10-valent S.
pneumoniae conjugate (PCV), H. influenzae type
B (Hib) and Diphtheria toxoid (DT) vaccines at 6,
10, and 14 weeks of age, according to Kenya
Ministry of Health guidelines.
• Serum from infant cord blood and clinic visits was
tested via multiplex bead array assay for
antibodies to the 12 vaccine antigens.
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• A large burden of disease exists in the study
group, with over 40% of mothers infected by 2 or
more parasites.
• Prenatal parasitic infections are associated with
higher infant serum concentrations over time of
Streptococcus pneumoniae serotype 19f-specific
IgG compared to that seen in infants of uninfected
mothers.
• Other pneumococcal serotypes tested (PnPs 1, 4,
5, 6b, 7, 9v, 14, 18c, and 23f), diphtheria toxoid,
and H. influenzae type b antigen, showed no
significant change associated with prenatal
parasitic infections.
• The range of pneumococcal antibody
concentrations are 0.09 – 0.66 µg/ml, which is
near the level of previously published correlates of
protection (0.18-0.35 µg/ml).6
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• Figure 3 is a representative graph of
IgG concentrations for PnPs1 over
time comparing children of uninfected
and parasite-infected mothers.
• Most vaccine antigens show a similar
pattern, with lower concentrations at
birth, peak levels at 6 months, and
plateau by 3 years.
• Modeling the effects of infection
status to Δ[PnPs 1 IgG] over time
shows no significant difference (p =
0.399) between groups.
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• PnPs 19f IgG acquisition in
infants of mothers with parasitic
infections is increased compared
to the uninfected group
(p = 0.033).
• Similar effects are seen with the
PnPs 19f antibody in both the
schistosomiasis (p = 0.049) and
polyparasitic [2+] infection groups
(p = 0.039).
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