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Nonavalent vaccine against human
papillomavirus: a strategy to prevent
cervical cancer.

Vacuna nonavalente contra el virus del
papiloma humano: una estrategia para
prevenir el cancer de cuello uterino

Andrés Felipe Anaya Rodriguez

Cervical cancer is a public health problem due to its high incidence.
Its main cause is the human papillomavirus transmitted by sexual contact. One preven-
tion tool is immunization. At present there are three vaccines, and the nonavalent is
the most recent.

To analyze the recent literature and describe the findings with the applica-
tion of the nonavalent vaccine in patients with cervical cancer.

Search of articles in the Pubmed database with the descriptor
“nonavalent”, and the MeSH terms “recombinant nonavalent human papillomavirus
vaccine”, “human papillomavirus vaccines” and “cervical cancer”, with adverse re-
actions, effectiveness, and impact of the nonavalent vaccine against cervical cancer.

We found 107 articles, of which 80 were excluded due to duplicates, con-
fusing titles and incomplete abstracts, and lacking data related to the study. In the end,
only 27 sources were analyzed.

The nonavalent vaccine protects against five high-risk genotypes,
which is more than other vaccines. It is effective against diseases caused by human
papillomavirus, including cervical intraepithelial neoplasia and cervical cancer. It also
has a safety profile like that of its predecessor vaccines, although its effectiveness is
linked to other factors.

Human papillomavirus nonavalent vaccine; Uterine cervical cancer;
Effectivity, Safety.

El cancer de cuello uterino es un problema de salud piblica debido
asu alta incidencia. Su causa principal es el virus del papiloma humano trasmitido por
contacto sexual. Una herramienta de prevencion es la inmunizacion. En la actualidad
existen tres vacunas; de ellas, la nonavalente es la mas reciente.

Investigar la bibliografia reciente y describir los desenlaces con la aplicacién
de la vacuna nonavalente a pacientes con cancer de cuello uterino.

Busqueda de articulos en la base de datos Pubmed con el descriptor
“nonavalente” y los términos MeSH “vacuna recombinante nonavalente contra el virus
del papiloma humano”, “vacunas contra el virus del papiloma humano” y “céncer de
cuello uterino”; lo anterior con las reacciones adversas, efectividad y repercusion de

la vacuna nonavalente contra el cancer de cuello uterino.

Se encontraron 107 articulos de los que se excluyeron 80 por duplicados,
titulos confusos y resimenes incompletos, sin aporte de datos referentes al estudio. Al
final, solo se analizaron 27 fuentes.
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La vacuna nonavalente tiene alcance en contra de cinco genotipos
de alto riesgo: mds que otras vacunas. Es efectiva contra las enfermedades provocadas
por el virus del papiloma humano, incluidas las neoplasias intraepiteliales cervicales
y el cancer de cuello uterino. Ademds, tiene un perfil de seguridad similar al de las
vacunas predecesoras, aunque su efectividad esta ligada a otros factores.

Vacuna nonavalente contra el virus del papiloma humano; cancer

de cuello uterino; efectividad; seguridad.

BACKGROUND

The human papilloma virus is a DNA type virus
which comes from the Papillomaviridae family,
with a significant tropism for squamous epithelial
cells. For this virus to infect, it requires to enter
the epithelial base stem cells, which are covered
by layers of differentiated cells; hence the virus
must enter and infect each one of these layers
until it reaches basal cells.

The cervix’s squamocolumnar junction is very
vulnerable, and it is there where the infection can
easily reach its target." Independently of its genoty-
pe, 90% of the infections from this virus are cured
within the first two years of acquiring it The human
papillomavirus can be carcinogenic, because of
its viral components, especially E6 and E7, which
cause abnormal cell growth and chromosome ins-
tability. This not only depends on the virus, but also
on the infection site and the persistence, because
when the infection starts at the squamocolumnar
junction there can’t be an adequate control of basal
cells. Also, other factors are necessary to influence
the natural history of the disease, such as the im-
mune state of the patient, smoking, the use of oral
combined contraceptives, multiparity, and a history
of other sexually transmitted diseases.’

Cervical cancer is still a public health issue due
to its important repercussions in society, despite

multiple programs and existing prevention strate-
gies. From a global point of view, cervical cancer
is the fourth most frequent type of neoplasia.*
However, its epidemiology largely depends on
each county’s development, given that in low
and mid income countries, it is the second most
frequent cancer.” Because the main cause for cer-
vical cancer is the human papillomavirus, which
is a pathogen transmitted by sexual contact, one
of the main prevention strategies is vaccination.®
The human papillomavirus is also a factor for
other diseases, and vaccination contributes not
only to the protection of women, but also of
men.” There are bivalent vaccines (strains 16 and
18), and tetravalent vaccines (strains 6, 11,16,
and 18), which have showed to be effective,
even in high risk populations.® At the end of the
year 2014, the Food and Drug Administration
(FDA) approved the nonavalent vaccine,’ which
also has an effect of strains 31,33,45,52, and
58.° So, considering its recent development, it
is necessary to review what has been published
and analyze the different outcomes, adverse
reactions, effectivity, and repercussions as a
preventive method for cervical cancer.

METHODOLOGY

Retrospective study conducted by means of a li-
terature review in the PubMed database, with the
“nonavalent” search word, and the MeSH terms
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“human papillomavirus recombinant vaccine
nonavalent”, “human papillomavirus vaccines”,
and “cervical cancer”. Inclusion criteria: obser-
vational studies, cases and controls, systematic
reviews, and meta-analyses. The applied filters
were date of publication within the last 10 years,
conducted on humans, and written in English or
Spanish. The titles of the articles were evaluated,
and those which were related to the subject
under study were selected. The abstracts of each
article were reviewed, and those considered re-
levant were selected. Exclusion criteria: research
protocols and articles which did not study the
application of the nonavalent vaccine in relation
to cervical cancer prevention.

RESULTS

Thirty-three articles that met the inclusion crite-
ria were selected for their analysis. From among
these, those conducted in developed countries
showed evidence for the potential of the vacci-
ne to not only prevent cervical cancer, but also
intraepithelial cervical neoplasms, and other
diseases related with the human papillomavirus.
Compared with previous vaccines, the nonava-
lent, which is active against other high-risk strains,
can diminish the incidence of cervical cancer
between 15-20%,'"? and a 17% of cervical in-
traepithelial neoplasms. This last finding has been
underestimated because the genotypes covered
by the vaccine cause 82% of these lesions."" This
means that it could protect against 25 to 33% of
high-grade cervical neoplasms, and 12 to 22% of
the low-grade ones." A study conducted in Brazil,
Mexico, India, and China found that when the
coverage against strains 31, 33, 45, 52, and 58 is
added, the preventive percentage against invasive
cervical cancer increases 12 to 19%."

With the current reach of bivalent and tetravalent
vaccines, the incidence of cervical cancer could
be reduced in 73%, and its mortality in 49%."°
With adequate prevention programs and a reach
of 60% of girls, the incidence of cervical cancer
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could decrease in 92%, and 96% for cervical
intraepithelial neoplasms."

A study conducted in Sweden concluded
that the nonavalent vaccine could cover up
to 90% of the grade 3 cervical intraepithe-
lial neoplasms, and 97% of invasive cervical
cancer, while its predecessors have only a 62
and 73% effectiveness, respectively.”® Another
study showed the same coverage percentage
of the nonavalent vaccine for grade 3 cervical
intraepithelial neoplasms.'® This could have
a positive impact on public health systems
by reducing costs related to the treatment of
theses lesions.'” It is estimated that a sevenfold
decrease of mortality could be reached with
nonavalent programs, unlike screenings which
only achieve a two to fourfold decrease.'® The
cost-benefit of the application of the nonava-
lent vaccine is calculated in approximately 65
thousand American dollars per quality-adjusted
life year. For this to be the same for other vac-
cines, it would be necessary to increase their
reach in 11%, which would imply an expense
of millions.™ Something to keep in mind is that
one of the criteria for the change of vaccina-
tion scheme with the nonavalent vaccine to be
cost-effective, is that its price per dose not be
above 13 dollars, as that of the tetravalent, nor
18 dollars of the bivalent.”*!

Regarding the vaccination scheme, less than
three doses are suggested to be enough to protect
against the human papillomavirus infection, but
the length of the effect is unknown. Because of
this, 1 or 2 doses can be effective, but insuffi-
cient.'® Also, the vaccination after 18 years of
age is less cost-effective.?! About the application
of the vaccine in previously immunized patients
with three doses of the tetravalent vaccine, it
has been observed that the immune response
is higher for the included serotypes, while the
5 newly introduced ones had a relatively low
response,?? which may be due to the lack of signs
of a cross-reaction.

https://doi.org/10.24245/gom.v92i6.
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Repercussions on health and society

In the past 50 years, the prevalence of human
papillomavirus infection has increased because
of changes in sexual behavior.'® Thus, the preva-
lence of neoplastic lesions and cervical cancer
has increased as well, situation which calls for
the implementation of strategies with better and
broader reach. Several studies show that the cost-
effectiveness of the nonavalent vaccine is better
than previous ones, 0111317202324 gnd this is associa-
ted with the prevalence of diseases caused by the
5 new genotypes.?? Despite the aforementioned,
a study conducted in China did not find the same
results in young women not previously infected by
the human papillomavirus (unless it is considered
notonly for cervical cancer prevention but for other
lesions caused by this virus).?> Similarly, another
study from Singapore found evidence that the no-
navalent vaccine doesn’t represent a cost-effective
option when compared to the bivalent vaccine.
Despite it reducing the incidence and mortality of
cervical cancer, its inclusion would be justified if
the cost were reduced.?®

In a study made with a mathematical model, an
absolute risk of 2 for every 100,000 vaccinated
women was calculated, compared to 20 for every
100,000 non-vaccinated women with the nonava-
lent vaccine, having a reach of 60%. It is necessary
to consider the population being vaccinated, and its
reach, because this can favor the vaccination with
the biological predecessors.”’ It is also necessary
to analyze the repercussions of the new vaccine in
relation with the broad spectrum of diseases against
which it is useful. For example, it was found in
Spain that the vaccine is cost-effective if it is applied
to men and women, because besides preventing
cervical cancer, it decreases the number of cases
of genital warts, and the incidence of anal cancer.®

Because of not counting with the indirect costs and
the loss of income due to cancer incapacitation,
there is an underestimation of the economic advan-
tages that this preventive strategy would provide.

Also, because its reach is 20% higher than that
of the first-generation vaccines, there would be a
decrease in cytology samples, which has a repercus-
sion in public health." This way, it provides more
advantages with the same, or lower social cost. The
incidence of cervical cancer is diminished, as well
as the cost of health care services.”® Epidemiologi-
cal achievements are reachable if it is possible to
immunize more than 80% of a population.’

Among the risks that may arise, unprotected
cases could be detected late if screenings for
precancerous lesions and cervical cancer are
reduced, overestimating the effectiveness of the
vaccine. Therefore, immunization is advised first,
and then the continuation of screening programs
to mitigate residual risks.'® There is evidence that
if the reach of the vaccine is broad, screening
could be eliminated, or only T or 2 check-ups
in a patient’s life would be necessary.?’

Regarding the social sphere, the emotional suffe-
ring related with screening reports, worries about
fertility potential, the possibility of a life-long
incapacity, medical treatments, follow-ups, and
the possibility of requiring a surgical interven-
tion, can be reduced.""”

Vaccine safety: effects and adverse reactions

The nonavalent vaccine has showed that its safety
profile is comparable to that of the tetravalent va-
ccine,* although with a higher likelihood of local
reactions, or reactions related with the injection
site, because of the excipients with which the
vaccine is made;'* the difference being of 6%.'%*
The adjuvant used in the nonavalent vaccine is
more than double that of the tetravalent, and it
also has more particles which are similar to the
virus.’' The most common adverse reactions in
the injection site were pain, edema, erythema,
and pruritus.*

The most frequent systemic symptoms with the
nonavalent vaccine were headache, fever,?
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nausea, dizziness, and fatigue.>® Other relevant
effects were Guillain-Barre, anaphylaxis, sei-
zures, and thromboembolisms, from which no
relation was found.*? Regarding the application
of the vaccine to pregnant women, the pro-
portion of live births, obstetric complications,
spontaneous abortions, and late fetal deaths,
were observed to happen with either vaccine.*
A cohort observational study analyzed the expo-
sure to the vaccine shortly before pregnancy and
after it, and no association was found with spon-
taneous abortions or birth adverse outcomes,
such as pre-term birth, small size for gestational
age, and anatomical defects.

Regarding immunization with the nonavalent
vaccine in patients previously vaccinated with
the tetravalent vaccine, a higher rate of edema
and erythema at the site of injection was found
;2! and about the concomitant administration of
other vaccines, a slight increase of local reactions
was observed.??

DISCUSSION

The human papillomavirus is increasingly
frequent because of changes in sexual habits
and unsafe practices,'® and this has increased
the incidence of pre-neoplastic lesions and
cervical cancer, which is a disease of public
health interest, because it is susceptible of being
prevented with different strategies. After the
creation of bivalent and tetravalent vaccines, the
nonavalent vaccine was developed, providing
immunization against L1 proteins (which are
important for the entrance of the virus) of 2 ge-
notypes of low (6 and 11) and high (16 and 18)
risk, which the predecessors already contained,
and 5 new genotypes of high risk (31, 33, 45,
52, and 58),°" which protect against 90% of the
cervical cancers."

The nonavalent vaccine is a cost-effective stra-
tegy because of the percentage of preventable
cases.'011317.20 However, for the vaccine to
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show its full potential, it is necessary to increase
its population reach, for the effect to be reflec-
ted in savings in the cancer treatment budget.
Individually, it would improve the quality of life
of women, and it would diminish emotional
distress."!

The nonavalent vaccine has a safety profile like
that of its predecessors,?? although it causes
local reactions such as pain, erythema, pru-
ritus, and edema more frequently,*® perhaps
because of the composition of the vaccine. The
most frequent systemic adverse reactions are
headache and fever.?> Currently, no important
side-effect is known that can affect the integrity
of the population.

The present study was aimed at analyzing the
vaccine’s impact on cervical cancer, because of
its global importance, but the nonavalent vacci-
ne can prevent other conditions such as genital
warts, and anal cancer,?® so the knowledge and
application of these strategies is also important.

CONCLUSIONS

Immunization with the nonavalent vaccine is an
effective strategy against cervical cancer. Said
immunization is achieved by reaching high-risk
human papillomavirus genotypes, just as it is with
the application of the bivalent, and tetravalent
vaccines, and the safety profile of the nonavalent
one is similar to that of the predecessor vaccines.
However, it requires of a broad reach, ease of
access to the population, education to promote
its acceptance, and the concomitant application
of other public health strategies.
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