Rotavirus vaccine shedding is associated with increased frequency of
circulating T follicular helper and T helper 2 cells in Malawian infants
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Background

Rotavirus causes severe gastroenteritis amongst infants and young children. Malawi introduced
Rotarix rotavirus vaccine (RV1) in 2012, but its effectiveness is lower compared to developed
countries. RV1 replication is thought to be an important step in induction of rotavirus-specific
neutralising antibodies. Induction of these high affinity neutralising antibodies is dependent on CD4*
T cell help provided by T follicular helper (Tfh) and T helper 2 (Th2) cells. We investigated whether RV1
shedding is associated with induction of circulating Tfh and Th2 cells in Malawian vaccinated infants.

Methods

Peripheral blood and stool samples were collected at week 6 (before vaccination) and week 14 of age
(4 weeks post-second dose). Flow cytometry-based immunophenotyping was used to characterize T-
cell subsets in peripheral blood samples. Rotavirus-specific VP6 quantitative Real-Time Polymerase
Chain Reaction (gQRT-PCR) and Rotarix-specific NSP2 RT-PCR assays were used to measure vaccine
shedding in stool samples, a surrogate of vaccine replication.

Results

The frequency of cTfh and Th2 cells was similar between vaccine shedders (n=8) and non-shedders
(n=7), before RV1 vaccination (cTfh 0.59 vs. 0.37, p=0.17; Th2 0.5 vs. 0.4, p=0.78). However, four weeks
post-second dose, the frequency of cTfh and Th2 cells was higher in vaccine shedders than non-
shedders (cTfh 1.7 vs. 0.84, p=0.01; Th2 0.84 vs. 0.14, p=0.04). In contrast, the frequency of Th1 cells
was similar in vaccine shedders compared to non-shedders, before and after vaccination (all p>0.05).

Conclusion

Our findings show higher frequencies of cTfh and Th2 in vaccine shedders compared to non-shedders
following RV1 vaccination in Malawian infants. These findings support the critical role of vaccine
replication as an important driver for inducing robust cellular immunity. Further ongoing work will
characterise phenotype and functional capacity of RV1-specific T cells in Malawian infants.



