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Currently there are no licensed Shigella vaccines even though Shi-
gella was the second leading cause of diarrheal mortality in 2016
among all ages, accounting for 212,438 deaths (13.2% of all diarrheal
deaths). Based on the report from the Global Burden of Disease study,
Shigella was responsible for 63,713 deaths in <5 years old children
mostly in low- and middle-income countries (LMIC) in South Asia
and Sub-Saharan Africa [1]. Agencies such as the World Health Orga-
nization, the Gates Foundation, and the Wellcome Trust have placed
a priority for development of multivalent Shigella vaccines containing
the prevalent serotypes to target infants/toddlers in LMICs. Such a
vaccine, it is hoped, will reduce the burden of global diarrhoea, con-
tributing to enhanced safety and reduction of post-infectious sequa-
lae like chronic inflammatory bowel diseases in travellers to Shigella-
endemic regions. Moreover, it will improve linear growth, reduce
stunting and other forms of malnutrition, increase immune function,
and enhance cognitive development of children affected by succes-
sive bouts of diarrhoea. Several O-antigen-based parenteral vaccines
are being evaluated since it is known that the O-antigen of the bacte-
rial lipopolysaccharide is a prominent surface antigen responsible for
the serotype-specific protection. Against this background, are two
back-to-back papers recently published in The Lancet’s EBioMedicine,
describing a proof-of-concept efficacy [2] and immunogenicity [3]
study of a novel, bioglycoconjugate S. flexneri 2a monovalent vaccine
candidate, Flexyn2a. These papers score high points for providing an
impressive array of clinical and immunogenicity data that is one of
its kind in the field and will be used as a comparator for several1 Shi-
gella vaccine studies to come.
DOI of original article: http://dx.doi.org/10.1016/j.ebiom.2021.103308, http://dx.doi.
org/10.1016/j.ebiom.2021.103310.
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Flexyn2a vaccine or placebo was intramuscularly administered
to healthy North American adults twice, one month apart. Follow-
ing vaccination, volunteers were challenged orally with a stan-
dardized strain of S. flexneri 2a which had been previously
characterized in CHIM studies for a 70% attack rate dosage along
with definition of the primary end points of shigellosis [4,5]. In
this study, while the desired attack rate in unvaccinated subjects
was reached (60�64%), validating both the challenge strain and
the dose, the efficacy for this monovalent vaccine was disappoint-
ingly low (30.2%) against the primary definition of shigellosis as
well as a “consensus definition” of shigellosis (32%). A tetravalent
bioglycoconjugate vaccine may lower the efficacy even further.
Thus, there is room for improvement, in dosing regimen and in
dosage. When individual symptoms were graded into moderate,
severe and most severe, the vaccine efficacy increased, reaching
57% and 72% respectively for severe shigellosis and severe diar-
rhoea. Although the protected vaccinees showed amelioration of
several clinical parameters such as requiring less IV fluid and
antibiotics, the definitions of shigellosis are clearly population-
specific and will require adjustments when this vaccine goes into
different populations and/or into children. Whether Flexyn2a elic-
its an immune response and provides protection in the endemic
settings of Kenya in adults, children and toddlers remains to be
seen. Previously, a well-characterized O-antigen-based parenteral
vaccine developed by John Robbins and team showed 70% efficacy
in adults in field studies [6] but less than 30% efficacy in children
<3 years of age who are the target population [7].

The accompanying manuscript describing immunogenicity
responses among vaccinated-protected and -unprotected subjects
provides detailed comparison of several key immune responses
that will help to guide the immunological assays for other/future
vaccine candidates. These include association of protection with
high LPS-specific serum IgG titres on day of challenge, a feature
that validates field studies observation by John Robbins but which
is much better understood here in a stringent CHIM study. Pro-
tected vaccinees had higher serum bactericidal antibody levels
compared to unprotected vaccinees or placebos emphasizing that
Flexyn2a induces functional antibodies which contribute to pro-
tection. Another key observation is the correlation of protection
with serum IgG1, rather than serum IgG2, which is not seen
when placebos are challenged orally indicating that oral challenge
and oral vaccination may induce protective responses that are
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different from parenteral vaccines. A new and intriguing observa-
tion in this study was that parenteral immunization with Flex-
yn2a induced robust LPS-specific homing mucosal responses
(a4b7+IgG/IgA). What remains to be unravelled now is why some
vaccinees are protected and what are the drivers for the protec-
tive immunity- is it cytokine- or growth factor-mediated, are
there other yet-to-be-identified factors, is there a genetic predis-
position?

The lack of increased immune responses after a second Flex-
yn2a dose or after challenge in protected volunteers indicates
that for protection to occur, a threshold level of serum IgG/IgA
antibodies and/or mucosal response is needed. In this case, the
vaccinees that attained threshold levels of immune responses
pre-challenge, were subsequently protected. This can explain why
adults and older children in endemic countries gain immunity
after repeated exposures to Shigella, leaving the very young and
unexposed population susceptible to the disease. It is these <

5 years old children, the future generation, that need to be vacci-
nated and protected by a Shigella vaccine.
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