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ABSTRACT

Human Papillomavirus (HPV) vaccination is able to reduce the risk of relopse in women undergoing surgery for HPV-
related lesions. The surgical freatment of these lesions can correlate with a greater risk of preterm parts. The extension
of the recommendation of HPV vaccination to patients freated for a previous HPV-related lesion would entail a lower
expense for the Health System. Therefore, an increase in the use of HPV vaccination is desirable also in this target
population as well as the implementation of a care pathway dedicated to women treated for HPV lesions that includes
vaccination in the prevention activities of relapses.
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Human Papilloma virus (HPV) is the most common
sexually transmitted infection and it can lead to the
development of genital warts, anogenital and oropharyngeal
cancers [1]. In Europe, about 90% of HPV-elated cancers
and 90% of genital warts are estimated to be vaccine
preventable every year [2]. In ltaly, around 5,000 cases of
cancers are due to HPV infections yearly [3]. Therefore, HPV
infection control represents a public health priority.

The carcinogenic HPV genotypes 16 and 18 cause
about 70% of all cervical cancers worldwide, and types
31, 33, 45, 52 and 58 cause an additional 20%. HPV
types 6 and 11 cause approximately 90% of anogenital
warts [4].

Among the most frequent malignant lesions associated
to HPV infection’s progression, there are the precancerous
lesions of the uterine cervix (Cervical Intraepithelial Neoplasia
- CIN). According to the natural history of CIN, CIN1
regresses in 60% of cases, persists in 30%, progresses
to CIN 3 in 10%, and to invasion in 1% [5]. The rate of
progression of CIN 2+ fo invasive cervical cancer is higher
and for this reason the management of CINT and CIN 2+
is different [5]. In ltaly, an annual number of 21,308 cases
of CINT, 3,218 CIN2 and 3,518 CIN3 is estimated [6,
7]. In 2018, 2,400 new ltalian cases of cervical cancer
were estimated [3].

HPV infection is more common among adolescent and
young adult girls and its prevalence reaches a peak of about
20% in women aged 20 to 24 years and a subsequent
decline in women older than 30 vyears. The average age
of women with CIN2+ lesions is approximately 25 to 30
years [5]. Conization using a loop electrosurgical excision
procedure (LEEP) is considered appropriate treatment for
high-grade cervical intraepithelial lesions.  Treatment for
CIN2+ is extremely effective and most patients require no
further treatment [5]. Nevertheless, the clinical recurrence
of cervical Squamous Infraepithelial Lesion (SIL) occurs in
5-35% after conservative treatment, in most cases within first
2 vears of follow-up [8]. Risk factors for recurrent or residual
disease after conization may include age, HPV genotype,
HPV persistence after the treatment and cone margin
involvement [5]. However, persistent HPV16 infection is the
most important factor for recurrence [5]. Moreover, these
patients have a risk of invasive cervical cancer 2 to 4-old
higher than in the general population and a longrasting
increased risk (up to 20 years| for other HPV related disease
and cancer [9].

Recent studies [4, 10-14] suggest that HPV vaccination,
in women undergoing surgery for HPV linked disease, could
impact on disease recurrence. Therefore, it is redlistic o
discuss the potential benefits of vaccination in this specific
farget of patients. Table 1 shows the main characteristics of
these studies.

In 2006, HPV vaccination was licensed for primary
prevention of HPV-related disease in young females [15].
Few years affer, immunological and clinical studies offered
new imporfant perspectives also for adult women vaccination

and RCPs were updated consequently [16-18].

Three different vaccines have been developed [4]:
bivalent vaccine (Cervarix) targets HPV types 16/18;
quadrivalent HPV vaccine (Gardasil) targets HPV types 6,
11, 16 and 18 and the latest 9-valent vaccine (Gardasil 9)
fargets the same HPV types as the quadrivalent vaccine as
well as types 31, 33, 45, 52, and 58.

HPV vaccines are licensed for safe administration from
9 vyears of age. The opfimal time for HPV immunization
is prior to the individual's sexual debut [19] but HPV
vaccination is now possible up fo 45 years as a personal
preventive fool. Indeed, the vaccine is also safe, well
folerated and is able o determine an antibody response ot
this age [20, 21]. Therefore, HPV vaccine can also induce
profection in older women, and its administration to patients
previously freated for HPV-related disease can reduce the
disease recurrence rate [4, 10-12].

In 2013, Kang et al. [11] demonstrated a significant
disease relapse reduction in women vaccinated affer high-
grade lesions treatment. Similar impact on clinical recurrence
was already found in a post hoc analysis from the Future
| and II studies [10]. In 2016, Garland and colleagues
[12] reanalysed the data on the bivalent vaccine and
found that it can have a role in reducing the risk of CIN2+
occurrence in patients already freafed. Hildesheim et al.
[13] try to determine whether HPV16/18 vaccination
influences the outcome of infections present at vaccination
and the rate of infection and disease after tfreatment of HPV
related lesions. The study confirmed no differences in viral
clearance or progression rates among infected women with
prevalent infection. In addition, an evidence of a reduction
in postLEEP infection rafes after vaccination against de novo
infections (women exposed fo new HPV infections after
freatment) was been reporfed, while the low rafe of recurrent
high-grade SIL ofter surgery in this frial prevented a sufficient
analysis for clinical recurrences.

A recent lialian study compared two cohorts of women
treated for HPV-related lesions (randomised to receive or not
HPV vaccination after the surgical treatment), showing that
the relapses percentage in the cohort vaccinated with the
quadrivalent vaccine was lower and less severe (3 out of 89
women, all low-grade dysplasia) compared to unvaccinated
ones (12 out of 89, four cases were high-grade squamous
lesions) (3.4% vs 13.5%; p <0.05) [4].

Similar results were shown also by the SPERANZA
prospective project [14]. This study demonstrated the
clinical effectiveness of HPV vaccination in women treated
for CIN2+ and early microinvasive cervical carcinoma.
Vaccinated women after the freatment showed a recurrence
rate of CIN2+ of 1.2% compared with 6.4% founded in
unvaccinated group. The SPERANZA project also described
the HPV types related fo the clinical recurrences: vaccinated
patients were found fo be infected by types not present in
the quadrivalent vaccine while nonvaccinated were mostly
affected by HPV 16 (found in 63.6% of relapses).

As illustrated by the results of the studies listed above,
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HPV vaccination in women undergoing surgical therapy for
CIN2+ reduces the risk of recurrent disease in the order of
65-88% [10-12, 14]. Therefore, the clinical implications of
this strafegy can influence the posHreatment management
of HPV-elated diseases. This does not imply a therapeutic
effect of the vaccination but underlines its adjuvant role in
surgical freatment [14]. Thus, women should be informed
that the vaccination will not freat prevalent HPV infections
or disease, nor will it prevent future HPV infections unrelated
fo the vaccine and therefore adherence to follow-up will
remain important. Equally, informing patients of opportunity
of adjuvant vaccination is important, as a tool in reducing
the probability of clinical relapses.

From a public health point of view, HPV vaccination
represents not only a fundamental strategy for primary
prevention of cervical cancer but af the same time allows the
management of numerous clinical HPV-related conditions.
Women freated for previous HPV-related lesions represent
a high-isk population justifying the resources destined to
achieve a high degree of coverage in this specific cohorts.
In fact, this "special" population of women could benefit from
an extension of the HPV vaccination recommendation [22].

The economic burden of HPV-elated diseases is also
significant. Considering only the direct costs, it is estimated
that in ltaly the total amount spent in 2018 was 542.7
million euros [23]. Furthermore, the HPV-related lesions also
correlate with a greater risk of preterm parts, associated
with a complex management of the premature new-born that
involves serious increases in the absorption of the National
Health System (NHS) resources, an important economic
commitment for families and a significant loss of productivity

for society [24, 25].

Recently, an lialian report of Health Technology
Assessment (HTA) on HPV vaccination in women treated
for HPV-related lesions was published [6]. From the Budget
Impact Analysis (BIA) carried out in this HTA it was possible
fo calculate the savings obfainable with the extension of the
recommendation to the anti-HPV vaccination, with @~valent
vaccine, also to the women treated for HPV-related lesions.

In fact, this extension would entail lower spending on
the NHS of € 108,373.62 in the time period considered (5
years) (Figure 1). This saving is due fo the reduced incidence
of HPV-related lesions following vaccination as well as to the
lower onset of preferm parts due to HPV lesions.

Therefore, an increase in the use of HPV vaccination is
also essential in this target population as the implementation
of a care pathway that includes vaccination as part of
relapses prevention activities.

Vaccination is one of the most effective, cost-effective and
safe interventions in Public Health. Therefore, the Institutions
should plan, organize and manage the vaccination offer,
guaranteeing equity and universality in access through,
for example, the activation of specific programs for the
most vulnerable population groups. The hospital could be
an opportune sefting for the vaccine proposal and a strict
alliance between vaccine experts and gynaecologist is
need to achieve high vaccination coverage in the group of
freated women.

Promoting HPV vaccination fo additional targets
represents a good opportunity to increase the HPV
immunization level and, subsequently, to reduce HPV-related
diseases.

FIGURE 1. Differential results in the Budget Impact analysis of the Italian scenarios with and without vaccination [16].
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