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ABSTRACT

Infection with human papillomavirus (HPV) is the leading cause of sexually transmitted infection world-
wide. This virus generally causes benign lesions, such as genital warts, but persistent infection may lead
to cervical cancer, anal cancer, vaginal cancer, and oropharyngeal cancer, although less frequently. Cervi-
cal cancer is a severe disease with a high mortality in some countries. Screening with cytology has been
very successful in the last few years, but nowadays there are numerous studies that confirm that cytology
should be replaced with the detection of HPV as a first line test in population based screening. There are
several commercially available FDA approved tests for screening of cervical cancer. A new strategy, based
on individual detection of the high risk genotypes HPV16 and HPV18, present in 70% of cervical cancer
biopsies, has been proposed by some experts, and is going to be implemented in most countries in the

future.
© 2016 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia
Clinica. All rights reserved.
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RESUMEN

La infeccién por el virus del papiloma humano (VPH) es la infeccion de transmision sexual mas fre-
cuente en el mundo. Este virus ocasiona generalmente lesiones benignas, como verrugas genitales, pero
también su persistencia ocasiona procesos malignos, como cancer de cuello de ttero (CCU) y, menos
frecuentemente, anal, vaginal y de la cavidad orofaringea. El CCU es una enfermedad muy severa, con alta
mortalidad en muchos paises. El cribado de CCU con citologia ha tenido mucho éxito en estos Gltimos
afios, pero hay innumerable evidencia cientifica para que sea sustituida por la deteccién del VPH como
prueba inicial. Para esto, hay en el mercado gran cantidad de técnicas, siendo aconsejable utilizar sistemas
automaticos y pruebas aprobadas por la FDA. Un nuevo algoritmo basado en la deteccién individualizada
de los genotipos 16y 18 presentes en el 70% de los CCU ha sido propuesto por expertos y su implantacién

sera inmediata en algunos paises.
© 2016 Elsevier Espaiia, S.L.U. y Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia
Clinica. Todos los derechos reservados.

Introduction

The human papilloma virus (HPV) is a DNA virus belonging to
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the Papillomaviridae family that causes the world’s most common
sexually transmitted disease. It is generally acquired sexually, but
it can also be contracted vertically from mother to child, by contact
with the cervical mucosa during delivery, transplacentally and, less
often, by horizontal transmission during infancy.!

2529-993X/© 2016 Elsevier Espaiia, S.L.U. and Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia Clinica. All rights reserved.

EIMCE-1550; No. of Pages 10


dx.doi.org/10.1016/j.eimce.2017.10.003
www.elsevier.es/eimc
http://dx.doi.org/10.1016/j.eimc.2016.05.008
http://dx.doi.org/10.1016/j.eimc.2016.05.008
mailto:mmateos.hrc@salud.madrid.org

G Model

2 M.L. Mateos-Lindemann et al. / Enferm Infecc Microbiol Clin. 2017;XXX(XX):XXX~-XXX

The prevalence of sexually active women in the Spanish pop-
ulation is 14%, although this can vary according to the age group
studied and the associated risk factors. From the age of 40 years
the number reduces, to between approximately 5% and 6%.2

HPV specifically infects the basal cells of the squamous epithe-
lium of the uterus, and exploits the cellular division of this area to
replicate. The typical koilocytes, multinucleated cells and cells with
enlarged nucleii form in the upper layer of the epithelium.! These
cytopathic changes are clearly visible with Giemsa or Pap staining
(cytology) in cervical cytology tests. These provide the ideal sam-
ples for detecting the virus associated with the cervical disorder it
causes.

In most cases, HPV infection is asymptomatic, transitory and
can go undetected. In other cases the clinical manifestations are
very diverse and range from simple warts and other benign pro-
cesses to anogenital neoplasias as severe as cervical cancer (CC),
anal cancer (AC), penile cancer (PC), cancer of the vagina, and even
cancer in other distant anatomical sites such as the oropharynx and
the oral cavity (OC). There is now sufficient scientific evidence to
show that there is no doubt that the persistence of HPV DNA in
the infected cell is an essential condition for the development of
cancer.

More than 100 HPV genotypes have been identified, and it is
estimated that approximately 40 of these are found in the genital
and anal area. Benign manifestations, condylomas and genital warts
are caused by non-oncogenic genotypes 6 and 11 (HPV 6, HPV11).
These same genotypes also cause recurrent respiratory papillo-
matosis (RRP), where although rare, a recurrence of papillomas in
the respiratory tract can cause death in children and adolescents
with the condition.

In 1983, after many doubts and much controversy in the sci-
entific community, zur Hausen et al.> (1983) demonstrated the
involvement of HPV in the aetiopathogenesis of CC, specifically
genotype 16 (HPV16). One year later, genotype 18 (HPV18) was
isolated that, along with HPV16, causes 70% of CC worldwide.*
Precisely because of their level of association with CC, the HPV
genotypes are classified into “high oncogenic risk” genotypes (HR-
HPV), comprising genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58 and 59; “probable/possible high oncogenic risk” (pHR-HPV)
(68, 26, 53, 64,65, 66, 67, 69, 70, 73, 82), and “low risk, non-
oncogenic” (LR-HPV). VPH6 and VPH11 are the most common of the
latter.”

There are countless direct tests to detect the virus in cervical
samples. Most are based on real-time polymerase chain reaction
(PCR), signal amplification and detection of E6/E7 oncogene mes-
senger RNA. However, the Food and Drug Administration (FDA)
have only approved 4 tests for use in CC screening.! Almost all
of them are automated, very reproducible and highly sensitive in
detecting the virus in women with premalignant lesions. For all
these reasons, it is now agreed that the HPV test should be used
as the initial or “first-line” test in CC screening to replace cytology
or PAP staining, traditionally used for this purpose but shown in
comparative studies not to be very sensitive and to be very subjec-
tive. Similarly, considering that HPV16 and HPV18 genotypes cause
70% of CC,* all efforts have targeted primary prevention of these
specific genotypes (bi- or quadrivalent vaccines adding HPV6 and
HPV11) and detection with selective or partial genotyping (indi-
vidual identification of HPV16 and HPV18, in addition to other
HR-HPV), advised in population screening.

CCis the third most common cancer in women worldwide, with
some differences in mortality rates according to the country. There
is a mortality rate of up to 22.3% in Sub-Saharan Africa. It is esti-
mated that 2511 new cases are diagnosed every year in Spain and
there are about 848 deaths, i.e., approximately 2 women every
day.® These figures are extremely high for a disease that is now
completely preventable in any developed country.

Furthermore, HPV not only causes high morbidity and mortality
in women, but the malignant processes associated with this virus
have increased in recent years as well, principally AC, PC and OCC.
Therefore cancers located in the genital areas have increased annu-
ally by approximately 3% and OCC by 1%, the latter achieving an
incidence of 6.2 and 1.4 per 100,000 in men and women, respec-
tively. These figures might be higher in individuals infected by the
human immunodeficiency virus (HIV), men who have sex with men
(MSM) and immunosuppressed people, in general. Likewise, HPV16
is the prevalent genotype both in AC and OCC.” The screening and
vaccination criteria approved for CC also serve for AC, although this
terrain is less studied and there are still no validated algorithms to
confirm their efficacy.

There are other factors in HPV infection which should be consid-
ered, principally the social impact at certain stages of life. CC causes
a reduction in a woman'’s life expectancy estimated at 29 years,
considerably greater than breast cancer. Furthermore, adolescents
with benign lesions are highly contagious. Therefore, the biological
reality is that frequent exposure to HPV infection and reinfection
in young people can have serious consequences for their health in
the long term.

Virological aspects. Human papilloma virus and oncogenes

HPV belongs to the Papillomaviridae family, and is a virus that
generally infects the skin and the mucous membranes. It has been
classified into HR-HPV and LR-HPV according to its oncogenic
capacity.”> LR-HPV only cause genital warts and condylomas and
other benign skin and mucous membrane conditions and associa-
tion with CC is quite rare. Therefore, from a clinical and screening
perspective, only HR-HPV must be detected.

The HR-HPV group comprises genotypes 16, 18, 31, 33, 35, 39,
45,51, 52, 56, 58 and 59 (Table 1).° Genotype 68 is considered of
“probable” oncogenic risk and genotype 66 was previously consid-
ered high risk, and therefore they are included in many of the HPV
DNA detection tests (HPV test) available on the market.

HPV viruses are small, approximately 50-55nm in diameter,
non-enveloped with an icosahedral capsid formed by 72 HPV
capsomeres. Their genome comprises circular, double-stranded,
covalently closed DNA, 7500-8,000pb in size. This DNA is divided
into: (1) an early E region that codes various structural pro-
teins (E1-E7); (2) a late L region that codes the capsid proteins
(L1 and L2), and (3) a regulatory, non-coding region (RNC/LCR),
located in direction 5. The early region (E) represents 50% of
the genome; the late region (L), 40%, and the regulatory region
(RNC/LCR), 10%.

Relationship between the human papilloma virus and cancer

It has been demonstrated that in the majority of cases HPV
infection is a necessary, although not unique, condition for the
development of cervical intraepithelial neoplasia (CIN) and cancer.
This association is based on various points®: (1) the virus is detected
in more than 97% of CIN and invasive carcinomas, principally geno-
types 16, 18, 31 and 45; (2) HPV infection has a greater relative
risk for the development of premalignant lesions, compared with
other possible associated risk factors, and the progression of the
lesion is related to the type of HPV present in the lesion; (3) a grade
3 intraepithelial neoplasm (CIN3) is highly associated with chronic
cervical infection by HPV 16 or HPV18 more than 2 years previously,
and (4) there is an association between HPV and carcinomas of the
vulva, vagina, PC and AC, and less frequently OCC, and carcinomas
of the larynx, oesophagus and respiratory tract.

The integration of HPV DNA in the host cell chromosome is asso-
ciated with the progression of high grade CIN to cancer.? Integration
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