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ABSTRACT

RÉSUMÉ

Human Papilloma Virus (HPV) is the virus responsible
for the most common and widespread sexually-transmitted infection. Most sexually active people will acquire at least one type of HPV in their lifetime and
some may be repeatedly infected. In most cases, HPV
infection is transient and asymptomatic, but when the
infection persists it can cause benign diseases, precancerous lesions and malignancies of various locations.
Low risk HPV types can produce proliferative lesions
either in the skin or mucosa, whereas high risk types
possess carcinogenic potential. This paper is a review
of the latest data in the literature regarding the clinical
manifestations of HPV infections, current prevention
and therapeutic possibilities.

Manifestations cliniques et fardeau d’une infection à
HPV – prévention et possibilités thérapeutiques
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Le virus du papillome humain (VPH) est le virus responsable de la plus commune et répandue infection
sexuellement transmissible. La plupart des personnes
sexuellement actives contracteront au moins un type
de VPH au cours de leur vie et certaines pourront être
infectées à plusieurs reprises. Dans la plupart des cas,
l’infection à HPV est transitoire et asymptomatique,
mais si l’infection persiste, elle peut provoquer des
maladies bénignes, des lésions précancéreuses et des
tumeurs malignes à divers endroits. Les types de HPV
à faible risque peuvent produire des lésions prolifératives dans la peau ou les muqueuses, alors que les types
à haut risque possèdent un potentiel cancérogène. Cet
article passe en revue les dernières données de la littérature concernant les manifestations cliniques des

Ana Maria A. STANESCU
Address: Intrarea Pinului no. 34, bl. 6, ap. 10, sector 6, 060564, Bucharest,
Romania
E-mail: alexandrazotta@yahoo.com

Clinical manifestations and burden of HPV infection – prevention and therapeutic possibilities – CIOTI et al

Abbreviations
CDC – Centers for Disease Control and Prevention
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HPV – human papillomavirus
Hsp-E7 – heat shock protein
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VLPs – virus-like particles

infections à HPV, la prévention actuelle et les possibilités thérapeutiques.

INTRODUCTION

HPV infection occurs through inoculation of
the virus into the basal cell layer of stratified squamous epithelial cells, affecting a stem cell or converting an epithelial cell into a stem cell-like. Infection
stimulates cellular proliferation in the epithelium, as
the cells divide, the viral genome is replicated and
inserted into each progeny cell. The infected cells display a variety of changes, from benign hyperplasia to
dysplasia to invasive carcinoma7,8.

Human papillomaviruses (HPVs) are a group
of more than 200 small DNA viruses that infect the
basal epithelium, 40 of which with tropism for the
mucosal epithelium affecting genitalia and the oropharynx. They are classified into two major groups,
low-risk and high-risk strains, depending on the ability of the virus to induce malignant transformation.
Infection with one type of HPV does not prevent infection with a different type. 5% to 30% out of mucosal HPV infections are caused by multiple strains
of the virus1-3.
According to the Centers for Disease Control
and Prevention (CDC), anogenital HPV is the most
common sexually-transmitted infection, 8 in 10 sexually active people will be infected in their lifetime
with at least one strain of HPV1,2. The prevalence of
the detectable HPV infection in European women
from the general population is estimated to be 14%
and it reaches a peak in the age groups represented by
adolescents and women in their early 20s3,4.
Approximately 90% of the human papillomavirus infections resolve spontaneously within two
years, whereas some high-risk infections persist and
are responsible for cancers and precancerous lesions
of the vulva, vagina, anus, penis, head and neck, as
well as genital warts5. The risk factors for persistent
infection include multiple sex partners, becoming
sexually active at an early age, coinfection with other
sexually-transmitted agents (e.g. HIV, Chlamydia
trachomatis, HSV2), immunosuppression, tobacco
smoking, high parity and long-term hormonal contraceptive use. Condom use offers only partial protection against human papillomavirus infection because
exposure to HPV can occur in areas that are not covered or protected by a condom, such as the scrotum
or perianal region6.
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CONDYLOMA

ACUMINATUM

(ANOGENITAL

WARTS)

Anogenital warts are a common manifestation
of the HPV infection characterized by genital, perineal and perianal hyperplasia9. Several types of human papillomavirus infection have been isolated in
genital warts, such as: HPV 2, 6, 11, 40, 42, 43, 54;
the most commonly associated strains are HPV6 and
HPV11 10.
A review in 2013 calculated the global incidence of anogenital warts, that ranged from 160-289
cases per 100,000 person-years (median 194.5 per
100,000). The incidence peaked before 24 years of
age in females and between 25 and 29 years of age
among males¹¹. Genital warts can be an economic
burden, only in the United States the direct annual
medical costs associated with the management of
genital HPV infection, including treatment of genital warts, precancers and cancers, and screening for
cervical cancer, are estimated to be $1.7 billion9.
Anogenital warts are diagnosed by clinical inspection. Biopsy of atypical lesions is indicated when
the wart is pigmented, indurated, affixed to underlying tissue, bleeding, or there are ulcerated lesions.
Biopsy may also be required in immunocompromised
patients when the diagnosis is uncertain, the lesions
are non-responsive to standard therapy or they worsen during treatment¹².
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Table. 1. Management of anogenital warts with
grading of recommendation14.
Management of Anogenital Warts with Grading of
Recommendation
Patient-applied therapy
 Podophyllotoxin 0.5% solution, 0.15% cream
 Imiquimod 5% cream
 Sinecatechins 10% or 15% ointment
In-office therapies
 Cryotherapy
 Trichloroacetic acid or bichloroacetic acid 80%-90%
solution
 Electrosurgery
 Scissor or shave excision, curettage
 Laser vaporization
 Surgical excision

Anogenital warts present as exophytic fronds or
cauliflowerlike growths on anogenital skin or mucous
membranes, or both. Anogenital warts are frequently
multiple, asymmetric and polymorphic and can occasionally cause bleeding, pruritus and local discharge9.
Genital warts have a negative effect on the quality
of life, can be intractable to treatment, may regenerate spontaneously or remain in remission for a long
time. Without proper treatment the lesions can resolve spontaneously, remain unchanged, or increase
in size or number¹³.
There is currently no specific antiviral therapy
available to cure HPV infection14. Most treatments
for verrucae involve physical destruction of the infected cells. The choice of treatment depends on the
location, number, dimension and type of wart, as well
as on the age and cooperation of the patient. Pain,
risk of scarring, and the benefit to the patient should
be taken into consideration8.
Current available therapies for genital warts are
presented in Table 1. They most likely reduce, but
probably do not eliminate HPV infectivity. It remains
unclear if the depletion of HPV viral DNA resulting
from treatment reduces future transmission of the virus14.
Currently under development is a podophyllotoxin-loaded nanostructured lipid carrier (POD-NLC) for
the treatment of condyloma acuminatum. NLCs are
able to adhere to the skin surface and transport drugs
in a controlled manner and are a promising new delivery system for POD in the treatment of anogenital
warts15.

RECURRENT

RESPIRATORY PAPILLOMATOSIS

Recurrent respiratory papillomatosis (RRP) is
a chronic disease caused by human papillomavirus

(HPV), usually types 6 and 11 that determine abnormal recurrent growth of small, benign tumors,
or papillomas, in the respiratory tract affecting both
children and adults16.
Most RRP lesions affect the larynx, but may
also appear in the mouth, trachea, bronchia, lung
parenchyma and esophagus. The juvenile-onset form
of RRP is more frequent and more aggressive with
more severe symptoms, requiring repeated surgeries17. It can cause severe voice disturbance, hoarseness, airway obstruction and potentially fatal distal
small-airway obstruction leading to post-obstructive
pneumonias18.
The surgical method for removing airway papillomas is by microdebriders or laser ablation using either KTP (potassium titanyl phosphate) or carbon dioxide lasers. Because the debridements are frequent,
the underlying tissue is worn down significantly, frequently with scarring. Pharmacological methods are
used to improve the outcome of surgery, by increasing
the length of time between operations, or by minimizing recurrence of RRP lesions19.
Cidofovir is a broad-spectrum, antiviral drug
that inhibits viral DNA polymerases and is used as an
adjuvant therapy to surgery. Intralesional injections
with Cidofovir are the most common medical treatment for RRP but side effects have been observed
such as malignant transformation, nephrotoxicity,
cutaneous rash, headache, and vocal cord scarring.
Cidofovir can also be administered as systemic treatment or by inhalation16.
Studies have shown that anti-reflux medication
used in patients with juvenile-onset RRP and gastroesophageal reflux disease slows the growth rate of papillomas. Treatment with Heat shock protein (Hsp-E7)
has been shown to prolong the interval between
surgeries. In some cases, the measles-mumps-rubella
(MMR) vaccine used as adjuvant therapy in RRP induced remission of the disease16,20.
Avelumab is an FDA-approved anti-PD-L1 (programmed death-ligand 1) monoclonal antibody currently under study that demonstrated safety and clinical activity in patients with laryngeal RRP18.
Bevacizumab is a monoclonal antibody against
vascular endothelial growth factor (VEGF) that has
a role in RRP development. Systemic bevacizumab
appears to have significant promise in the most treatment-resistant and aggressive forms of papillomatosis
with a low complication profile. Optimal protocols
for treatment should be developed regarding the optimal dosing frequency and duration of therapy for
bevacizumab in the treatment of RRP21,22.
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CONJUNCTIVAL

PAPILLOMA

Conjunctival papilloma is an acquired benign
squamous cell tumor that can present at any age,
but most frequently in the third and fourth decades
of life. It may manifest as sessile or pedunculated
conjunctival mass, usually with a slow progressive
course23,24. Inverted papillomas of the conjunctiva are
rare benign masses with a greater tendency for malignant transformation into transitional cell carcinoma,
squamous cell carcinoma, or mucoepidermoid carcinoma25. Papillomas have been associated with HPV
infection, usually types 6 and 11 23,24.
The transmission of HPV infection in conjunctival papilloma in adults is considered to be autoinoculation from contaminated fingers to the conjunctiva.
A study has documented hand carriage of HPV types
in patients with genital warts26. Conjunctival papillomas have also been reported in infants due to vertical
transmission, when the conjunctiva of the newborn is
contaminated by the affected genital tract27.
Conjunctival papillomas may show spontaneous
regression in some cases and observation and reevaluation are indicated for small asymptomatic conjunctival lesions. Because of the risks of recurrence and
spreading, management of conjunctival papilloma
now includes non-surgical treatment options in an
effort to provide less invasive, more effective and
sustained therapies. Topical chemotherapy and immunotherapy are part of the treatment options for
conjunctival papilloma as primary non-invasive treatment or adjuvant treatment combined with surgery²³.
Topical treatment with IFN is recommended as
primary treatment either alone or followed by surgery
if necessary, with a dosage of 1 MIU/ml 4 times daily.
For lesions situated in a location where prolonged
contact with topical medications is difficult intralesional IFN injections are an option with the risk of
flu-like symptoms such as myalgias and fever that can
be avoided by administering an oral anti-pyretic. As
an adjuvant, an injection of 3 MIU of IFN α-2b at the
end of the surgery has proven beneficial23,29.
Mitomycin C (MMC) can be used as a topical
treatment or as an adjuvant but it has a higher frequency of adverse side effects compared with IFN,
the most common being ocular discomfort and pain
and conjunctival hyperemia23,30.
Cimetidine is an oral histamine H2 receptor
antagonist which at high doses demonstrates immunomodulatory effects evoked by inhibiting suppressor
T cell H2 receptors and by increasing delayed type
hypersensitivity responses. Cimetidine has been used
in cases of massive and recurrent conjunctival papillomas as peri-surgical adjuvant therapy but not all
patients respond to the treatment.
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Photodynamic therapy is a minimally invasive
treatment based on photooxidation that leads to destruction of the target tissue through the action of reactive oxygen species³¹. One case of using photodynamic
therapy has been reported and it resulted in complete
regression of a caruncular papilloma after one session28.
For papillomas that require surgical excision, a
‘no-touch’ technique along with double freeze-thaw
cryotherapy and intraoperative MMC or IFN injection to reduce the risk of recurrences are recommended. The recurrence rate of conjunctival papilloma has
been reported to range between 3% and 27%28,32.

CERVICAL

DYSPLASIA

Approximately 200,000 women in the U.S are
diagnosed with a cervical intraepithelial neoplasia, or
cervical dysplasia. Lesions associated with cervical dysplasia are usually subclinical and can be detected by
Papanicolaou smear test or colposcopy, with or without
biopsy of the lesion. Cervical intraepithelial neoplasia
(CIN) is a precancerous lesion, that precedes cervical
cancer33,34. CIN is classified in 3 categories based on
the degree of cellular abnormalities, respectively, mild,
moderate, and severe dysplasia7. Clinically, the lesion
is asymptomatic and may regress spontaneously or progress to invasive cancer over decades35. The frequency
of spontaneous regression varies, low-grade cervical cellular abnormalities often regress spontaneously without treatment. Moderate dysplasia has a regression
rate of 19% to 40% over 6 months to 2 years. In rare
cases, high-grade CIN may regress without treatment,
particularly for women younger than 30 years old and
never in patients infected by HPV16 36,37.

CANCER
Out of the 12,7 million new cancers diagnosed
annually worldwide, approximately 610.000 could be
attributed to high-risk HPV infection38-40. Persistent
infection with high-risk HPV types (oncogenic),
most notably HPV types 16 and 18, can cause cellular changes that may progress to cervical cancer.
High-risk HPV types 16, 18, 31, 33, 45, 52, and 58
are responsible for about 90% of cervical cancers
worldwide and have been associated with cancers of
the vulva, vagina, anus, penis, and oropharynx41-43.
Nearly 4 out of every 10 cases of cancer associated
with HPV infection occur among men and annually
over 14,000 men are diagnosed in the U.S. with cancers caused by HPV44,45.
Each year in Romania there are over 4000 new
diagnosed cases of cervical cancer, 53 cases of vulvar cancer, 55 of vaginal cancer, 133 cases of anal
cancer in both women and men, 38 cases of penile
cancer and 256 cases of oropharyngeal cancer in both
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women and men. Romania has a cervical cancer’ incidence three times higher than the EU (34,9 cases per
100,000 women) and the highest mortality rate (14,2
deaths per 100,000 women)6,46.

PREVENTION
Since 2006, 115 countries and territories have
progressively introduced national HPV vaccination
programs47. Three HPV vaccines are commercially
available, the bivalent, quadrivalent, and nonavalent
vaccines that contain virus -like particles (VLPs) of
high-risk strains HPV 16 or HPV18. The quadrivalent and nonavalent vaccines also contain VLPs from
HPVs 6/11. The nonavalent vaccine additionally protects against HPVs 31/33/45/52/5848,49.
For the HPV vaccine to be most effective, the vaccine should be administered before exposure to the
virus. CDC recommends vaccination of all children
with two doses of the HPV vaccine at ages 11 or 12.
Currently, only 20 countries and 4 territories have gender-neutral HPV vaccination schedules12,45,50. CDC also
recommends HPV vaccines for both men and women
through age 26 with 3 doses (0-2-6 months)¹²,51.
A meta-analysis of 65 studies, that includes data
from 60 million individuals and up to 8 years of
post-vaccination follow-up, shows overall decrease of
80% on the prevalence of types HPV16 and HPV18,
a decrease of 70% in anogenital wart diagnoses, and
a significant decrease in CIN2+ pre-cancerous lesions.
Another observation of the analyzed data is that herd
protection effects are achieved through high coverage
vaccination within the overall network of male–female sexual relations48,52.
Australia has had a national HPV vaccination
program since 2007 initially for girls only, that extended to boys in 2013. There has been a continuous
reduction, from 2012 to 2018, of the incidence of the
juvenile form of RRP associated with the wide coverage of HPV vaccination in the Australian population,
suggesting an important reduction of vertical HPV
transmission48,53.

CONCLUSIONS
In conclusion, HPV is a global burden. Persistent
infection is associated with numerous cancer cases,
making prevention the most important approach to
HPV infection 54,55. The HPV vaccine should be implemented in every national vaccination schedule. To
be successful in prevention of HPV infection through
vaccination, high coverage rates should be achieved
by a school-based delivery program of gender-neutral
vaccination and high community acceptance of HPV
vaccination as a cancer prevention strategy.
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