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Current published data makes clear the relationship
between genital human papillomavirus (HPV)
infection and cervical cancer. Although there is an
opportunity for screening programs that could obviate
the disease, cervical cancer still remains the second
most common cancer among women worldwide. The
subtypes HPV 16 and 18 affect the anogenital tract
mucosal surfaces, and accounts for nearly 70% of all
cervical cancers, and 90% or more of anal cancer cases.
When the 493,000 new cases of cervical cancer and
274,000 deaths per year are taken into consideration,
the importance of treatment and prophylaxis
modalities for HPV can clearly be recognized. With
the molecular and epidemiological studies that have
focused on the oncogenicity and immunobiological
structure of HPV, the main strategy is to develop
prophylactic and therapeutic vaccines. Here, recent
data concerning HPV infections and vaccination is
discussed.
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ervical cancer is a condition that threatens public

health worldwide as the second most common
cause of death in women with cancer, and is associated
with the human papillomavirus (HPV).! The HPV
prevalence at any given time in women with normal
cytology approximates 11.7%, and this situation brings
HPV to the top most levels among sexually transmitted
infections. In a study of Turkish patients, HPV 16
testing positive in cervical intraepithelial neoplasia
(CIN) 1 was found to be 12.5%, 19.4 % in CIN 2,
46.3% in CIN 3, and 83.3% in invasive cervical cancer
specimens.” This virus family, which was thought to
be associated only with unimportant warts on the skin
and mucous surfaces until approximately 30 years ago,
now has data showing that it is responsible for severe
morbidity and mortality. For the development of cervical
cancer, it appears that contagion with a persistent
oncogenic HPV type is necessary, therefore in 99.7%
of cervical cancer cases, HPV DNA was determined to
be positive.” The HPV 16 and 18 subtypes, which are
true carcinogens and infect anogenital tract surfaces,
lead to approximately 70% of cervical cancers, and 50%
of precancerous cervical lesions, and also cause 72% of
anal cancers, and 69% of precancerous anal lesions,
and are particularly important.>* The same subtypes are
also detected in 40-50% of vulvar, vaginal and penile
cancers, and 10-12% of oropharyngeal cancers.” The
HPV 6 and 11 are also known to be responsible for
90% of genital warts. Studies have shown that out of
100 HPV types, at least 40 affect the genital tract, and
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at least 15 of these are associated with cervical cancer.®
From this fact, developing prophylactic cervical cancer
vaccines has become an important defining moment in
the protection from cervical cancer. In this article, the
latest status regarding HPV vaccines is discussed.

The HPV and pathogenesis. The HPV is a small,
double-helical, non-enveloped deoxyribonucleic acid
(DNA) virus that infects mucous surfaces and skin.
The HPV genotypes can be divided into ‘high-risk’
and ‘low-risk’ groups associated with their potential
to develop cervical cancer. The HPV causes a non-
cytopathic, non-systemic infection that leads to cell
proliferation instead of cell lysis; for this reason, the
mucosal immune system plays an important role against
HPV infection.” Following contagion of the cervix
with HPV, infectious changes occur. These changes
might regress spontanecously, but also progress into
low-grade cervical intraepithelial lesions (LGSIL). Most
infections tend to resolve within one to 2 years after
acquisition.®!" The exact percentages are not clear, but in
a recent study,' it has been reported that most incident
infections clear, without detection of CIN, ranging
from 66.9% at 36 months for HPV 31 to 91.1% for
HPV 59. A small variation in the 36-month proportion
of incident HPV 16, 18, and 31 infections followed by a
CIN 1 lesion positive for the relevant HPV type (range
16.7-18.6%), with lower risks for HPV 59 (6.4%), and
HPV 33 (2.9%) was concluded."? Prognosis following
HPV infection seems to be associated significantly
with HPV type. Compared to other high-risk HPV
types, HPV 16 and HPV 18 tend to show progression
versus regression.'? The HPV 16 was reported to persist
longer than other types.'* Clearance of HPV infection
is also delayed in patients with HIV infection, and in
patients with immunosuppression, such as transplant
recipients.”” Another factor that triggers malignant
transformation is that infection shows persistence.'®
Persistence is defined as the detection of the same
HPV type, 2 or more times with an interval between
examinations. Although genital HPV infections are
commonly seen in young sexually active women, a
small proportion of them shows persistence, and this
issue, although not exactly understood, is associated
with genetic and/or environmental factors."”

The HPV is acquired mainly through sexual contact.
Vertical and perinatal transmission, though, to a lesser
extent, have been reported.”® The HPV’s ability to
establish and develop an infection depends on the
reproductive capacity of the host cell. There is no nucleus
in cells in the upper layer of normal cervical epithelium.
There are continuously dividing cells in the suprabasal

layer; therefore these cells get infected with the virus.
The HPV reaches to this layer through micro-injuries in
the epithelium, and viral gene expression occurs in these
cells. The duration between the onset of infection and
virus release is approximately 3 weeks. The occurrence
of lesions, however, shows variation from a few weeks to
a few years."”

The HPV replication does not create cytolysis, or a
cytopathic effect. For replication, viral proteins lead to
cell death by delaying nuclear condensation. The chain
of the virus entering the cell nucleus binds the DNA
of the host. First the viral DNA, and then the capsid is
synthesized. As the cells divide, infected cells rise to the
upper layer of the tissue, and capsids are synthesized by
means of late proteins of viral genomes. These viruses
leave the tissue as the squamous epithelium flakes
away. The point of entry of HPV into the body is the
cervix, and because it does not produce viremia, the
virus hides itself from the immune system, and natural
immunity falls short in protection.” In the end, as there
is no inflammation, there is also no signal to warn the
immune system, and the immune response here is in the
form of a local cellular immune response.” The virus,
which integrates into the cellular DNA in cancer and
high-grade lesions, remains episomal, without being
integrated into the DNA, within the cell in low-grade
and other lesions. If the condition progresses (high-grade
cervical intraepithelial lesions [HGSIL] and advanced
lesions), viral episomal DNAs reconnect to fragile
regions of the host DNA. The process of connecting
to the host DNA is considered as the beginning of
the course of malignant transformation. In the viral
genome (double-helical DNA molecule), there are 8
Open Reading Frame (ORF) proteins responsible for
replication, 6 being early stage (E1, E2, E3, E4, ES5,
E6) and 2 being late stage (L1, L2). Of these, E5, EG6,
and E7 play an important role in cell proliferation and
survival, and particularly E6 and E7 are known to be
highly crucial in HPV associated carcinogenesis.”!
Persistent expression of E6 and E7 oncoproteins causes
genetic mutations leading to cellular immortalization
and consequently, malignant transformation via 2
intracellular proteins; p53 and retinoblastoma (Rb).
The p53 protein functions as a tumor suppressor
protein in the normal cell, and acts as a regulator of
cell growth by controlling cell cycle transit from GO/
G1 to the S phase. The HPV protein E6 binding to p53
causes unchecked cellular cycling, and an anti-apoptotic
process induces chromosomal mutations without DNA
repair. The Rb protein also inhibits positive growth
regulation and induces apoptosis in response to DNA
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damage. Although HPV types causing malignant
transformation, and HPV types causing benign course
lesions are structurally similar to one another, it is not
certain which factors determine oncogenic potential.
In this case, when E6 and E7 proteins of high-/low
-risk HPV types are compared, it was seen that: a)
low-risk E6 proteins do not stimulate p53 degradation;
b) telomerase enzyme is not activated; and c) low risk
E7 proteins, compared to high-risk proteins, bind
the Rb protein less effectively, and do not induce Rb
degradation.?’ In light of such information, vaccines
were created against different stages in the HPV growth
cycle. For prophylactic vaccines the object is primary
protection, whereas for therapeutic vaccines, treatment
is aimed toward existent infection or neoplasia. In
a recent study by Kwak et al,> the mechanisms how
the L1 virus-like particle (VLP) vaccines act, and
mediate protection were discussed. The protection of
neutralizing antibodies was emphasized by the passive
transfer of sera from L1 VLP immunized animals to
naive animals. The role of memory B cells in latter
immunization against mucosal HPV and the probable
second generation HPV vaccines’ mechanisms were also
discussed.”

The HPV vaccines. The HPV vaccines can be analyzed
in 2 groups, the ones being developed (prophylactic),
and the ones planning to be developed (therapeutic).
For prophylactic vaccines, the object is to neutralize
the free virus particles, and therefore, to prevent HPV
contagion by triggering the production of neutralizing
antibodies against capsid major and minor antigens L1
and L2. From the vaccinated person’s point of view, the
vaccine used should decrease one’s abnormal cytology,

Table 1 - Properties of prophylactic vaccines.”%

and risk of cancer development. The HPV VLP vaccine
clinical studies are being conducted with 2 HPV
vaccines; Gardasil® (Merck & Co Inc, Whitehouse
Station, NJ, USA) and Cervarix™ (Glaxo-SmithKline
Biologicals, Rixensart, Belgium). Both HPV vaccines
contain HPV L1 protein, however, they have different
valences and adjuvants. Cervarix™ has been developed
against HPV 16 and 18 infections (bivalent). With
Gardasil®, protection against HPV 6 and HPV 11,
infections is targeted in addition to HPV 16 and 18
(quadrivalent).”® The US Food & Drug Administration
(FDA) granted approval in June 2006 for Gardasil®
to be used in women aged between 9-26 years against
cervical, vulvar, vaginal, and anal cancers caused by
HPV 16 and 18; condyloma acuminatum caused by
HPV 6 and 11; CIN 1-3; cervical adenocarcinoma
in situ; vulvar intraepithelial neoplasia ([VIN] 2, 3);
vaginal intraepithelial neoplasia ([VAIN] 2, 3), and anal
intraepithelial neoplasia ([AIN] 1, 2, 3) caused by HPV
6, 11, 16, and 18. Gardasil® was approved for males, 9
through 26 years of age for the prevention of genital
warts, and the FDA added the indication for prevention
of anal cancer in females and males in December 2010.
The indications and usage of the quadrivalent vaccine in
males are as follows: anal cancer caused by HPV types 16
and 18; genital warts (condyloma acuminatum) caused
by HPV types 6 and 11; and AIN grades 1, 2, and 3
caused by HPV types 6, 11, 16, and 18.* Cervarix™
was approved in October 2009 for protection against
cervical cancer, CIN 1, 2 and higher grade lesions, and
cervical adenocarcinoma in situ in females 9-26 years
of age.” Usage properties, content and application
schemes of currently used bivalent and quadrivalent
vaccines are shown in detail in Table 1.

Cervarix™
Bivalent vaccine

Variables

Gardasil®

Quadrivalent vaccine

Active content HPV 16 L1 protein (20 mcg)

HPV 18 L1 protein (20 mcg)

HPV 6 L1 protein (20 mcg)
HPV 11 L1 protein (40 mcg)
HPV 16 L1 protein (40 mcg)
HPV 18 L1 protein (20 mcg)
225 pg aluminium hydroxyphosphate sulfate

Adjuvant 500 pg aluminium hydroxide with 50 pg
3-O-deacylated-4’-monophosphoril lipid A (ASO,)
Production Baculovirus

Dose and application

Clinical efficiency Cervical cancer

CIN 1, 2 and higher grade lesions

Cervical adenocarcinoma in situ

Fermented

0.5 ml intramuscular, 0, 1, 6 months, deltoid region 0.5 ml intramuscular, 0, 2, 6 months, deltoid or

foreleg anterolateral
HGSIL
High-grade vulvar lesion (VIN 2 and VIN3)
HPV 6, 11, 16, 18 associated genital warts
Vaginal and anal cancer and pre-cancer lesions

HPV - human papillomavirus; L1 - late stage 1; CIN - cervical intraepithelial neoplasia;
HGSIL - high-grade cervical intraepithelial lesions; VIN - vulvar intraepithelial neoplasia
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Cervical cancer is the first cancer that has been
related to a virus. For the development of cervical
cancer, in most cases, the presence of HPV infection
is mandatory. Up to 57.4% of cervical cancer cases
were associated with HPV 16, and 16.6% with HPV
18. Single or multiple infections with the 2 types were
detected in 74% of all cases.® In a study®® with 10,575
cases of invasive cervical cancer, 85% were positive for
HPV DNA, and HPV 16 and 18 were detected in 71%
of all invasive cervical cancer cases. Geographic variation
was also seen that the highest prevalence of HPV 16 was
observed in ratios of 69.7 in Europe/North America,
and 67.6 % in North Africa.®

In studies with infected rabbits and dogs, it has
been shown that serum antibody response occurred
against viral capsid proteins, and seropositive animals
were protected for their lifetime against high dose virus
inoculation.” Neutralizing serum antibody response
is in direct relation to the L1 capsid protein. Despite
HPV antibodies being type specific, it has been shown
that in those, in which an immune response occurs with
a bivalent vaccine, protection is achieved also against
HPV 31, 33, and 45 by cross-reactivity, although the
mechanism is not clearly understood.”” In a recent study
by Kemp et al,”® it has been shown that with 3 doses
of bivalent HPV vaccine, there was an evident increase
in serum titers for HPV 31 and 45 in the 12-month
follow-up of patients. However, it has been confirmed
that considering HPV 16 and HPV 18 antibody levels,
neutralizing antibody titers against HPV 31 and HPV
45 were 100 times lower. It has been reported that in
time, depending on the decrease in neutralizing antibody
titers against HPV 31 and HPV 45, the efliciency of
the vaccine decreased, with effectiveness of 79% for
HPV 31, and 76% for HPV 45. In the same study,?®
antibody titers for HPV 33 were not measured due to
the absence of an appropriate pseudovirion. With its
potential effects shown in a randomized, double blind,
placebo-controlled phase-Il study of quadrivalent
vaccine conducted on 502 women in 2005, a more
comprehensive international phase-III, multi-national,
prospective, placebo-controlled study was planned.*
A total of 12,167 women aged 15-26 were randomly
assigned to receive 3 doses of quadrivalent HPV
vaccine or placebo. The patients who did not have any
evidence of HPV 16 and HPV 18 infection through
one month after the application of 3 doses of vaccine
were referred to as ‘HPV-naive’. The end-points were
CIN 2 or 3, adenocarcinoma in situ, or cervical cancer
associated with HPV 16 or 18 among ‘HPV-naive’
patients. This study has the distinction of being the

first and most comprehensive study on showing the
effect of VLP vaccine in protecting against high-grade
CIN (FUTURE II study group 2007). The results of
this study demonstrated that vaccine efficacy among
‘HPV-naive’ patients was 98% for the prevention of
the end-point. It has been reported in the results of the
conducted study that VLP vaccines were highly efhicient
in lower genital tract neoplasia specific to type 16 and 18,
while quadrivalent vaccine provided protection against
genital warts. But one point should be emphasized; that
vaccine efficacy for CIN 2 or 3 related to all types of
HPV was significantly lower in the overall population
of women, in which the population consists of baseline
or incident HPV infections by one month after the last
dose of vaccine (44%).%°

The FUTURE I trial, in which the quadrivalent
vaccine’s efficacy on anogenital warts, VIN or VAIN
grades 1-3, or cancer associated with HPV 6, 11, 16,
18 lesions aimed to be detected, demonstrated 100%
of effectiveness in preventing anogenital diseases in
‘HPV-naive’ women.? While HPV vaccination does
not reduce progression to cervical pre-cancer lesions
in women with ongoing infections at the time of
vaccination, the effect of vaccination in preventing
subsequent disease after treatment was evaluated in a
retrospective pooled analysis of the 2 FUTURE trials.*
The women with cervical and vulvar diseases despite
vaccination were reported to have a lower incidence
of subsequent CIN grade 2, or worse when compared
with placebo recipients. The authors concluded that
previous vaccination with quadrivalent HPV vaccine
among women who had surgical treatment for HPV
related disease significantly reduced the incidence of
subsequent HPV related disease, including high-grade
disease.”? As it was the first study that evaluated the
efficiency of the vaccine on over 25-year-old patients,
the study by Munoz et al* is distinct. The results showed
that the quadrivalent vaccine had a protective property
in older patients. Nevertheless, it was indicated that
comprehensive studies requiring long-term follow-up
were needed.”

In the phase-II study, in which a bivalent vaccine
was researched, it has been stated that protection
against HPV 16 and 18 was 91.6%, and protection
against cytologic anomaly was over 90%.% In a study, in
which the average follow-up time reached 47 months,
and long-term efficiency and immunogenicity were
assessed, the percentage of protection against type 16
and 18 was determined to be 96%, and the percentage
of protection against cytologic anomalies associated with
these was confirmed to be the same.*> Seroconversion
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was determined to be 98% in the 4.5-year period that
followed vaccination. Protection against HPV 31 and
45 infections was also detected, and it was reported
that this situation might have originated from the
phylogenetic connection of HPV 16 and 18 with HPV
31 and 45.% The bivalent vaccine was evaluated in one
large, phase-III, double-blind, placebo-controlled trial
called PATRICIA (Papilloma Trial Against Cancer
in Young Adults), and an autonomous US National
Cancer Institute (NCI)-sponsored trial in Costa Rica
was designed to investigate the efficacy and population
impact of the bivalent vaccine in the prevention of
cervical cancer precursors.*** A total of 18,644 women
between 15 and 25 years of age were included, and the
bivalent vaccination scheme was applied in PATRICIA.
The efficiency of the vaccine against CIN 2 lesions
associated with HPV 16 and 18 was found to be 92.2%
in the 35-month follow-up period after the last dose
of vaccine.”® Again, intention-to-treat analysis of the
vaccine efficacy was significantly lower in the overall
population for CIN 2, or more severe disease (30%).%
The response time of antibodies against VLP and
the long-term efficiency of protection in the subsequent
years for HPV vaccines is not yet known for certain.
The VLP antibodies reach maximum titer in the seventh
month, blood levels decrease until approximately
24 months later, and then they become stabilized.”
Antibody titers measured in the third year were
comparable or higher than those of natural infection
with the application of Gardasil®.*® The efhicacy of
Gardasil was determined (90%; 95% confidence interval
[CI]: 71.97) in the prevention of persistent infection
or disease, 3 years after the first dose.” In a phase III,
double-blind, placebo-controlled trial evaluating the
efficacy of Gardasil® in women aged 24-45 years, in
a mean follow-up duration of 2.2 years noted a 91%
efficacy (95% CI) in the per-protocol susceptible
population.?> Comparable results (long-term efficacy,

high, and sustained immunogenicity, and favorable
safety) were also detected for Cervarix™ after 6.4 years
of follow-up.*” Among all these data, we still do not
have knowledge of the duration of protection after the
immunization period. A summary of detailed results
from the 3 major studies on HPV vaccines is presented
in Table 2.

The HPV vaccine applications. In countries where
HPV vaccine application is planned, target groups
involve differences in terms of age, application model,
and patient follow-up. Although it is known that
acceptance and application of HPV vaccines is especially
high in Western countries, it is evident that the situation
is different in developing countries. Among the reasons
for this situation are vaccine cost, awareness of the
disease, lack of public information, and state policies.
Assessments regarding the age range, in which the
vaccine should be applied are in line with the studies
conducted. In accordance with the recommendations of
the Turkish Cervical Cancer Work Group, the age range
in which the effect of vaccine on the immune response
would be best was determined to be 11-12, considering
that it should be before the beginning of sexual activity.*
The immune response prominence, especially before 12
years of age, and the permanence of the response shows
the importance of the application in this age range. The
HPV infections leading to cervical cancer contaminate
sexually, and HPV infections are monitored in young
adults mostly after sexual activity. Therefore, the object
in vaccination programs is to perform the vaccination
before sexual debut. At this point, the recommendation
of the Turkish Cervical Cancer Work Group is catch-up
vaccination for girls and women aged 13-26 years, who
were previously not vaccinated, or did not complete
their vaccination series.” The best is to perform the
vaccination before the probability of exposure to HPV
through sexual contact.’ Various expert guideline
committees have made some recommendations for the

Table 2 - Efficiency results of 3 major studies conducted on human papillomavirus (HPV) virus-like particle (VLP) vaccines (all

randomized cases regardless of HPV condition).

Study Total number of cases End-point Percent vaccine efficiency
(95% CI)

Future II 10,565* CIN2+ 98 (86-100)

Quadrivalent and placebo®

PATRICIA 14,656* CIN2+ (16/18) 92.9 (79.9-98.3)

Bivalent and HepA (control)*

Future [ 4,540* VIN2+/VAIN2+ 100 (49-100)

Quadrivalent and placebo™

100 (92-100)

Genital warts

*Cases belonging to the per-protocol susceptible group (the group that was HPV DNA negative, seronegative prior to
vaccination, and vaccinated with 3 doses). PATRICIA - Papilloma Trial Against Cancer in Young Adults; HepA - Hepatitis A;

CIN - cervical intraepithelial neoplasia; CI - confidence interval
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use of HPV vaccines in females. The American Academy
of Pediatrics (AAP) recommended immunization
against HPV for all 11-12 year-old children. According
to the recommendation, girls 11-12 years of age
should be immunized routinely with 3 doses of either
with quadrivalent, or bivalent HPV vaccine.”? Boys
11-12 years of age should be immunized with 3 doses
of quadrivalent HPV vaccine. The vaccines can be
administered starting at 9 years of age for both girls and
boys according to physician preferences.*> The American
Cancer Society recommends HPV vaccination of
females between the ages of 11 and 18 years, and
does not recommend ‘catch up’ vaccination between
19-26 years of age.® The Advisory Committee on
Immunization Practices (ACIP) recommends routinely
the use of bivalent or quadrivalent HPV vaccines in
11 and 12 year-old females for the prevention of CIN
and cervical cancer, and quadrivalent HPV vaccine for
the prevention of AIN and anal cancer.* In contrast
to these data, Tomljenovic & Shaw® did not advise
HPV vaccination routinely and stated that physicians
should adopt a more rigorous evidence-based medicine
approach to provide an objective evaluation of vaccine
risks and benefits.

Performing the vaccination on men, although
controversial, has been granted approval in some
countries, such as Australia, Mexico, United Kingdom
,and the US. According to AAP recommendations all
boys and men 13 through 21 years of age who have
not been immunized previously should receive the
quadrivalent HPV vaccine.” The ACIP recommends
the use of quadrivalent vaccine in males aged 11 or
12 years. The guidance that the quadrivalent vaccine
might be given to males aged 9 through 26 years in
2009 by ACIP was replaced with recommendations
on October 25, 2011.% The ‘catch up’ protocol was
also recommended between the ages of 13 through
21 by the same committee. There is information
regarding the vaccine protecting men against HPV
associated anogenital, and head and neck cancers, and
preventing male-to-female or male-to-male mediated
viral transmission.”” The basic argument on this issue
is based on cost effectiveness. However, studies have
shown that the models, in which women and men are
vaccinated together are more cost effective, than those
in which only women are vaccinated. Regarding
the issue, as women are vaccinated and informed,
informing men also regarding protection from HPV
infections, HPV means of transmission, morbidity and
mortality, should be the fundamental policy. The point
that should be emphasized is that of optimal timing of

HPV immunization for both women and men is before
the onset of sexual activity.

The HPV vaccination and pregnancy. Studies on
vertical and horizontal transmission of HPV from
mothers to infants, and HPV infection and persistence
in neonates are conflicting.”® In the literature, preterm
delivery®” and spontaneous abortion® were reported,
but no true cause effect was found. Inversely, vertical
transmission of HPV was found to be lower; among
HPV DNA(+) mothers, 3% of their infants were DNA
(+), and this ratio was detected 0.8% in HPV DNA
(-) mothers.’! Moreover, HPV infection has not been
associated with an increased risk of birth defects. Both
HPV vaccines are inactive recombinant vaccines. Even
though the HPV vaccine has not been associated with
adverse pregnancy outcomes, and the FDA designated
the pregnancy category of the HPV vaccine as ‘B’, there
is consensus not to perform HPV vaccination during
pregnancy.” If a vaccination protocol was initiated
prior to pregnancy, and the first 2 doses were given but
not completed, the third dose of the vaccine should not
be given, as not enough studies have been conducted
on humans. The remaining dose of vaccine should be
scheduled in a period of time not longer than a year. If
only the first dose of vaccine was given, the whole course
of vaccine should be initiated, starting from the first
dose after delivery.®* If a woman has received any HPV
vaccines and is planning to become pregnant, she may
be informed that there is no need to delay pregnancy.>*

Therapeutic vaccine applications. The purpose of
therapeutic vaccines should be inducing and triggering
HPV T-cell mediated immunity, if it is weakened, or
does not function in a natural way. There are therapeutic
HPV 16 vaccines being tested. Percentages of inducing
E6, E7 immunity of these vaccines has shown differences
in the conducted studies. Although immunogenicity
and reliability of therapeutic vaccines have been shown
in early phase clinical studies performed on cervical
cancer patients, their clinical effects have not yet been
presented. This condition results from the immunologic
escape mechanisms that the cervical tumor produces
during its growth.”® It is obvious that, in terms of
efficiency, reliability and cost, more comprehensive
studies on this subject are needed.

In conclusion, with the present data, administering
prophylactic vaccines in preventing cervical cancer
seems appropriate. The importance of timing of the
vaccination before sexual debut and in the period, in
which the immune response is the highest should be
emphasized, and at the same time it should be kept in
mind that it is also efficient in sexually active young
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women, and in advanced ages as well. Since HPV 16
and 18 play a major role in the etiology during the
development of cervical cancer, and HPV vaccination
neither treats nor protects against pre-existing HPV
infections, the value of cervical cancer screening is of
great importance. Considering this information, the
participation in cervical cancer screening programs also
for those who have been vaccinated should be ensured.
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