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Urogenital schistosomiasis affects 112 million people, mostly in sub-Saharan Africa, the Mid-
dle East, and, most recently, Corsica [1,2]. This disease is spreading to new areas despite efforts
to eradicate the intermediate snail host, improved sanitation infrastructure, and implementa-
tion of mass drug administration using praziquantel. No approved human vaccine exists to
prevent or treat schistosomiasis. People become infected with Schistosoma haematobium, the
etiologic agent of urogenital schistosomiasis, when they are exposed to fresh water infested by
Bulinus snails that release cercariae. After burrowing through the skin of human hosts, cercari-
ae develop into egg-laying adults. The worms preferentially localize to the pelvic veins, where
they lay eggs in the pelvic organs. Roughly half of the eggs are expulsed in urine and complete
the life cycle when voided into fresh water. Eggs retained in the body are inflammatory, and are
thought to trigger bladder cancer. This has parallels to certain human papillomavirus (HPV)
types that also induce cancer through chronic infection of the genital tract. In addition, S. hae-
matobium infection is also a common cause of genital morbidity in girls and adult women and
it can impair female reproductive capacity.

We contend that a successful vaccine for urogenital schistosomiasis (whether specific only
to S. haematobium or protective against multiple schistosome species, i.e., S. mansoni and S.
japonicum) may confer major public health benefits by preventing bladder cancer. Given that
both S. haematobium and HPV cause urogenital cancers, and an efficacious HPV vaccine has
been successfully developed and implemented, we may be able to glean important lessons rele-
vant to cancer prevention using a vaccine for urogenital schistosomiasis. Whilst the modes of
transmission differ, both are infections with complex natural histories (that communities often
have little understanding of) that can ultimately cause cancer. Both infections cause greatest
disease burden in countries with limited health resources.

HPV vaccine delivery has been complicated by the need to deliver the vaccine to pre-adoles-
cents, due to the vaccine being prophylactic and not having been trialed pre-licensure in chil-
dren. Delivery has, thus, been challenging due to the lack of routine vaccination programs for
this age group. It has been most successfully delivered by using a school-based approach to
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vaccination and a campaign-style program, similar to that used in many countries for other
vaccines, to provide vaccines to those children outside of school [3]. For urogenital schistoso-
miasis, the infrastructure for mass drug administration campaigns, many of which are school-
based, provides a parallel opportunity to access the population to be vaccinated and to offer
vaccination along with treatment. Importantly, data from nonhuman primate trials of the lead-
ing candidate vaccine suggest that it may feature both pre- and post-exposure efficacy for intes-
tinal and urogenital schistosomiasis [4]. As the average age of first S. haematobium infection is
early childhood, establishing the safety and efficacy of the vaccine in young children should be
a priority. The requirement to receive three doses of HPV vaccine has complicated the achieve-
ment of high coverage. Thus, post-licensure research is focused on investigating one- or two-
dose HPV vaccine schedules [5]. We believe that identification of optimal vaccine formulation
and delivery methods/schedules for a schistosomiasis vaccine should be prioritized, noting that
the HPV vaccine experience provides important information for understanding how to opti-
mize immune response to subunit vaccines [3].

The HPV vaccination experience suggests that portraying an anti-infection vaccine as an
anti-cancer vaccine produces high public acceptance of vaccination without the requirement
for recipients to have a complex understanding of infection or transmission itself [6]. In HPV
vaccine implementation, community mobilization and awareness raising about the vaccine, in-
cluding proactive strategies and systems for addressing vaccine safety concerns, have emerged
as important strategies prior to vaccination [7]. We anticipate that such strategies would also
be useful for a urogenital schistosomiasis vaccine.

The greatest barrier for implementation of HPV vaccines in the developing world, where
they could save the most lives, remains cost. New technology has facilitated the development of
highly efficacious vaccines but we also need to harness scientific potential to produce affordable
vaccines, preferably through nonprofit product development partnerships.

Some of the caveats to consider may include that direct parallels between a HPV and a S.
haematobium vaccine may be difficult to draw across the board because HPV is a sexually
transmitted disease, whereas S. haematobium is not. Furthermore, the HPV vaccine is primari-
ly a prophylactic vaccine with no therapeutic effects, whereas the Sm-p80 vaccine is being de-
veloped as both a prophylactic and therapeutic vaccine [4].

In summary, we can usefully draw upon lessons learned from HPV vaccine, just as the HPV
vaccine drew from the experience of the first anti-cancer vaccine, the hepatitis B virus vaccine,
which prevents liver cancer [8]. In turn, vaccines against flukes other than schistosomes, such
as Opisthorchis and Clonorchis, may also draw inspiration from the HPV vaccine, given the
propensity of liver flukes to cause cholangiocarcinomas [9]. We believe that by learning from
these lessons that a schistosomiasis vaccine could be the third successful anti-cancer vaccine
with a significant public health impact.
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