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Abstract: Data suggest that adjuvant human papillomavirus (HPV)-vaccination in women treated for
cervical HPV diseases reduces recurrent disease. This study investigates adjuvant HPV-vaccination
and the rate of recurrence in women undergoing surgery for vulvar high-grade squamous intraep-
ithelial lesions (HSIL). From January 2013 to April 2020, we enrolled 149 women in a prospective
case-control study. The control group (NV-group) was treated by standard surgery alone, while
the study group received adjuvant vaccination soon after surgery (V-group). A follow-up was
performed by vulvoscopy and HPV test. Statistical analysis was performed by Fisher’s exact test.
HSIL recurrence was observed in 24/76 (32%) patients in NV-group and in 8/42 patients (19%) of the
vaccinated group. By analysing the recurrence rate related to the incident and reactivated latent HPV
infection, we found a significant difference between (17/76) 22.3% in NV-group and (2/42) 4.8% in
V-group (p = 0.01). A reduction of 78.5% in incident/reactivated HPV infections was demonstrated.
Data results add to the current knowledge about the mechanism of post-surgical adjuvant HPV
vaccination. Our prospective study is the first to document the vaccine clinical effectiveness in
preventing “reactivation” of latent HPV infections. Quadrivalent HPV vaccine administered after the
surgical treatment for vulvar HSIL appears to be useful in preventing recurrent disease.

Keywords: HPV vaccination; adjuvant HPV vaccination; vulvar HSIL; vulvar HSIL treatment

1. Introduction

High-risk human papillomavirus (HPV) types cause approximately 5% of all cancers
worldwide [1]. In the United States, high-risk HPV types cause approximately 3% of all
cancer cases among women and 2% of all cancer cases among men [2]. Virtually all cases of
cervical cancer are caused by HPV, and just two HPV types, 16 and 18, are responsible for
about 70% of all cases. Persistent human papillomavirus infection with oncogenic types has
also been linked to 70% of vulvar cancers [3]. In Italy, it is estimated that there are about 2600
new cases/year of cancer of the cervix and 390 cases/year of vaginal-vulvar tumours [4].
A recent article shows the average lifetime probability of acquiring HPV among those with
at least one opposite-sex partner to be 84.6% (range, 53.6-95.0%) for women and 91.3%
(range, 69.5-97.7%) for men [5]. In other words, human papillomaviruses are the most
widespread and common sexually transmitted infections worldwide [6]. According to

Vaccines 2021, 9, 83. https:/ /doi.org/10.3390/vaccines9020083

https://www.mdpi.com/journal /vaccines


https://www.mdpi.com/journal/vaccines
https://www.mdpi.com
https://orcid.org/0000-0002-3686-1481
https://orcid.org/0000-0001-8373-8569
https://doi.org/10.3390/vaccines9020083
https://doi.org/10.3390/vaccines9020083
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/vaccines9020083
https://www.mdpi.com/journal/vaccines
https://www.mdpi.com/2076-393X/9/2/83?type=check_update&version=2

Vaccines 2021, 9, 83

20f12

these clinical findings, the only efficacious strategy, in order to reduce HPV infections is
primary HPV vaccination.

In 2006 HPV vaccination was licensed for primary prevention of HPV related diseases
in young females [7]. Although the peak incidence of human papillomavirus infection
occurs in most populations within 5-10 years of first sexual experience, all women remain
at risk for acquisition of HPV infections [8,9]. For this reason, a recent study investigated
adult women vaccination, showing that HPV quadrivalent vaccination is efficacious in
women aged 2445 years not infected with the relevant HPV types at enrolment [10]. The
quadrivalent HPV vaccine was the first prophylactic HPV vaccine, and it was shown to be
highly effective in preventing cervical and vulvovaginal pre-neoplastic lesions in young
women aged 16-26 [11]. Later, the quadrivalent HPV vaccine demonstrated efficacy against
HPYV infection and disease in women up to 45 years [10,12].

Persistent HPV infection and high-grade squamous intraepithelial lesions (HSIL) are
presumed to lead to HPV-related vulvar cancer, as persistent cervical HPV infection can lead
to cervical cancer. The protective role of the HPV vaccine in preventing vulvar premalignant
lesions (Vulvar HSIL according to clinical and molecular classification of vulvar squamous
pre-cancers [13] or VIN (vulvar intraepithelial neoplasia classification) [14], was well
documented. In 2004, VIN were classified into two groups by the International Society
for the Study of Vulvar Disease (ISSVD): Usual-type VIN (uVIN) and differentiated type
(dVIN). Differentiated type is commonly related to vulvar dermatoses, typically lichen
sclerosus and affects older women, while uVIN is related to HPV infection and associated
with carcinogenic subtypes of human papillomavirus. The worldwide incidence of vulvar
pre-cancers in young women has been increasing [15-19], moving from 1.2/100.00 to
2.1/100.000 women over recent decades. Vulvar HSIL is usually caused by HPV 16 and is a
precursor of HPV related vulvar cancer which is also predominately caused by HPV 16
and 33 [20,21]. This is in contrast to dVIN, which is a precursor of HPV negative vulvar
cancers [22]. Based on current knowledge HPV vaccination is not believed to alter the
course of prevalent lower genital tract diseases, although data coming from clinical trials
suggested a statistically significant impact in reducing post-surgical recurrent disease
Although HPV vaccine is not therapeutic in patients with prevalent HPV infection or
disease, recent data suggest that vaccination, in women who underwent surgical therapy,
has a significant impact on disease recurrence [23].

Based on the aforementioned knowledge, we decided to evaluate the possible impact
of receiving a post-surgical HPV-vaccination in women treated for vulvar HSIL.

In January 2013 Azienda USL-1 Massa e Carrara approved a clinical project called
“SPER.AN.Z.A.” (Sperimentazione Anti HPV Zona Apuana, an Italian acronym for HPV
vaccination clinic for adult women). Patients are referred to the clinic by 11 local hospitals
and private gynaecologists for adjuvant vaccination, and all referred women have been
included in the project. The patient population of the USL Toscana nord ovest area is about
1,000,000 women. Previously we reported a reduction of subsequent cervical disease after
conisation of 81.2% [24].

The aim of this study was to investigate possible implications of receiving adju-
vant HPV vaccination, in individuals surgically treated for vulvar H-SIL, evaluating the
clinical effectiveness of the human papillomavirus 4-valent vaccine in preventing disease
relapse after surgery.

2. Methods

Participation in the study was offered to all women undergoing surgical treatment for
vulvar HSIL, between January 2013 and April 2020, according to the inclusion/exclusion
criteria (Figure 1). All the patients treated for vulvar HSIL were invited to a counselling
session (see Figure 2), which was performed in the SPERANZA vaccination clinic.
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Inclusion criteria
(1) Patient treated for vulvar HSIL
(2) Age 18 — 45 years old
(3) No history of allergic reaction or adverse events to previous vaccinations
(4) Negative pregnancy test at the time of vaccination
(5) Informed consent properly filled and signed
(6) Desire to receive vaccination after the counselling session
Exclusion criteria
(1) Age =45 or <17 years
(2) Unable to write, read and understand Italian
(3) Patients enrolled in clinical trials on investigational drugs or in other studies which
could impact on the current study procedures
Study Exit criteria
(1) Disease persistence at first follow-up evaluation
(2) Disease progression. surgical treatment of total vulvectomy or death
(3) Consent withdrawal
(4) Low compliance according to clinical judgement

Figure 1. Enrolment criteria.

149 participants enrolled
(surgical treatment for uVIN)

[ COUNSELLING SESSION |

45 QHPV vaccination + | | 83 follow-up
follow-up alone
7 excluded for disease persistence 14 excluded for disease persistence
2 lost to follow-up 5 lostto follow-up
1 follow-up <24 months 2 follow-up<24 months
A
42 suitable for statistical 76 suitable for statistical
interim analysis interim analysis

8 CDR 34 NED 24 CDR 52 NED

Abbreviations

QHPV: quadrivalent HPV vaccination after surgery; CDR: Clinical
Disease Relapse; NED: No Evidence of Disease;

The comparison between the two gropus shows a trend in disease
recurrence reduction, with —40.6% of clinical protection in patient
submitted to vaccination after the surgical treatment.

Figure 2. Study flow chart with participant’s disposition. HSIL, high-grade squamous intraepithelial
lesions.

Women were enrolled in this prospective case-control study, regardless of their base-
line HPV DNA status. The main outcome was to evaluate the incidence of subsequent
HPV-related vulvar HSIL during the follow-up period between the two groups.

The study was conducted according to the ethical standards of the Declaration of
Helsinki. Written informed consent was obtained from all the participants; the clinical
management was in accordance with Good Clinical Practice, and was approved by the
ATNO area. The following pre- and post-surgical procedures are standardised.

2.1. Pre-Surgical Clinical Evaluation

Vulvoscopy, punch biopsy for histological assessment and HPV test were performed
during the pre-surgical evaluation; patients with a vulvar HSIL diagnosis were referred to
surgical treatment.

HPV test was collected by vulvar scraping, and a commercial kit (HPV sign; Diatech,
Jesi, Italy) was used to detect the presence of virus by real-time PCR of L1 region of HPV
and the human beta-globin gene as the internal control. The reverse specific primers for
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HPV detection were biotinilated. The thermal profile performed on a RotorGeneTM 6000
instrument (Corbett, New South Wales, Australia) was 95 °C for 3 min, 50 cycles at 95 °C
for 0.5 min; 44 °C for 0.5 min; 72 °C for 0.5 min; followed by a final melting from 72 °C to
95 °C with 1 °C increment at each step. The obtained melting curve was analysed in order
to assign the positivity of the sample.

The byotinilated HPV positive PCR products were subjected to pyrosequencing using
a commercial kit (HPV sign; Diatech, Jesi, Italy). After some steps of purification from the
reaction mixture with the PyroMark Q96 ID system (Qiagen, Hilden, Germany) according
to themanufacturer’s instructions, the DNA was denaturated by heating and added to
sequence HPV primers. The sequencing reaction was performed in the presence of substrate
and enzyme by dispensation of dATPaS, dCTP, dGTP and dTTP for 15 cycles on PyroMark
Q96 ID system (Qiagen, Hilden, Germany). The specific HPV sequences were 30 bp length
and were compared with those contained in the library of IdentiFireTM software that
assigned the genotype by a score of percentage of identity.

2.2. Surgical Treatment

The surgical treatment was colposcopy guided and generally performed under local
anaesthesia (using 2% Carbocaine). Most cases underwent electrosurgical wide local
excision and/or laser vaporisation; small lesions in periclitoral area or lesion with minimal
residual vulvar disease post-biopsy underwent laser vaporisation only. A solid-state
erbium in yttrium aluminium-garnet crystal (Er:YAG) laser (Fotona Smooth™ XS, Fotona,
Ljubljana, Slovenia) with a wavelength of 2940 nm, set to ablative mode was utilised.

2.3. Counselling Session

A first clinical evaluation at the vaccination clinic was scheduled for all the patients
with histologic confirmed vulvar HSIL within 30 days after surgery. All women in line with
inclusion and exclusion criteria (Figure 1) were informed of the opportunity to participate
in a counselling session allowing women to discuss their problems and any difficulties
about HPV diseases in a safe, confidential environment. Counselling was free of charge.

2.4. Enrolment Procedure, Variables Collected

After the counselling session, participation in the study was offered to all patients
treated for vulvar HSIL (Figure 2). Variables related to recurrence risk were also collected
for each patient, such as multifocality of the lesion, periclitoral involvement, smoking
status, age of the patient.

2.4.1. Case Group (V-Group)

Patients satisfying enrolment criteria and desiring to receive the vaccine, were in-
cluded in the study as “vaccinated and follow-up” arm. All “vaccinated” patients received
HPV quadrivalent vaccine (types 6,11,16,18 L1 virus-like particle vaccine Gardasil, Merck,
Whitehouse Station, NJ, USA). Patients received vaccination with the first dose after coun-
selling and the remaining two doses 2 and 6 months later. The vaccine was offered to a
reduced price.

2.4.2. Control Group (NV-Group)

Women fitting enrolment criteria, once filled out the informed consent and not desiring
vaccination, were enrolled in the “follow-up only” arm, as the control group (NV-group).

2.5. Post-Surgical Follow-Up

A post-surgical evaluation was performed with the vulvar HPV test and vulvoscopy;
the first follow-up evaluation was scheduled every three months in the first year after the
surgery, then participants were evaluated annually until the seventh year post-treatment.

Any vulvar area suspected of disease persistence or recurrence was investigated by
punch biopsy. Recurrences were treated with re-excision of the area and confirmed by
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histological diagnosis, while vulvectomy associated with inguinal-femoral lymphadenec-
tomy was performed in case of invasive vulvar carcinoma. Persistent vulvar HSIL at first
clinical evaluation was a study exit criteria Data were collected in a regional database. A
vaccination certificate was issued to the patient. Adverse events were reported to offices in
charge, as per clinical practice. Only women followed for at least 24 months were included
in the analysis.

2.6. Definition of Clinical Disease Relapse, Prevalent and Incident Recurrence

Clinical disease relapse (CDR) was defined as a clinical disease recurrence, histologi-
cally confirmed, of HSIL during the seven years follow-up period.

In order to understand the mechanism of relapse, we divided the recurrences into three
categories, based on the pathway of the HPV infection status after the surgical treatment.
The clinical findings of this evaluation are reported in Figure 3 (schematic model of HPV
related disease recurrence).

Recurrence of HPV related diseases is not fully understood.

After the surgical treatment, if we excluded disease persistence,
‘we can hypothesize to reach a dinical disease relapse through
three different pathways:

- new infection (white box)
- latent infection (grey box)
- persistent infection (black box)

In the first two pathways post surgical HPV testwill be nagative
and the patients are clinically NED (no evidence of disease).
During the post surgical follow-up (starting from a post surgical
negative HPV test) a new infection or a reactivation of a latent
infection, are the only two possible options of disease recurrence
mechanism.

On the other side, when the infection is still detectable witha
positive result of the post surgical HPV test (black box) we dlassify
the patient as NED but with persistent infection.

‘While HPV new and persistent infection are well known pathways,
the «reactivation» of a latent infection was only supposed in some
previous studies; for the first time we clinically demostrated the
the vaccine clinical i in ing the ivati
pathway».

Disease recurrence is strongly related to HPV status after the
surgical treatment. In our series 79% of relapses are linked to
latent and persistent infection while the new infection pathway
represents only 21% of the recurrences.

uVIN - HSIL

Surgical treatment

Patient NED
HPV post surgical test results:

Cleared Latent

Negative HPV Test Negative HPV Test
infection infection

infection

uopeApseel

uonRoBIuUlI MBU

uVIN — HSIL RECURRENCE

Figure 3. Schematic model of human papillomavirus (HPV) related disease recurrence.

With the term of “Persistent Recurrence” (PR), we defined a subgroup of patients,
who relapsed with a histologically confirmed HSIL related to the same HPV type found in
the first surgical treatment, during the follow-up period.

With the term of “Incident Recurrence” (IR), we define a relapse associated with an
HPV “de novo” infection (due to an HPV type that was not present at the time of the first
diagnosis), while “reactivation” was called an infection caused by the same HPV type
found at first surgery.

While the CDR absolute number includes both persistent and incident recurrences
together, the subgroup analysis (PR/IR) of our model of recurrence is able to determine the
exact role of persistent and incident infections.

3. Data Analysis

CDR, PR, IR, variables associated with recurrence risk in both groups were calculated.
Women finally lost to follow-up remained in the analysis for the period we could follow
them, and then they were censored. A p value of <0.05 was considered statistically signifi-
cant. The Fisher’s exact test was used to assess the significance of differences between the
two groups.
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4. Results
4.1. Study Population

During the study period, a total of 149 patients that underwent surgery for vulvar
HSIL were enrolled (Figure 2) for disease persistence at the first follow-up visit, two were
lost to follow-up, and one had a follow-up period shorter than 24 months. In the NV-group
14 patients were excluded for disease persistence at the first follow-up visit, five were lost
to follow-up, and two has limited follow-up time (Figure 2).

For the 118 women included in the analysis, variables related to recurrence risk: Age,
multifocality, periclitoral area involvement and smoke status, were evaluated. No factor
was associated with the risk of developing recurrence at univariate analysis (no measurable
factor was associated (p < 0.2)/correlate (p < 0.05) with the aforementioned recurrence
risk factors). Therefore, a multivariate analysis was not built (Table 1). HPV types of
distribution identified at enrolment are shown in Table 2. At data cut off, the median
follow-up was close to five years (58 months, range 24-84 months).

Table 1. Distribution of study subjects according to selected characteristics and treatment group.

. NV-Group V-Group Chi Square Test Value
Characteristic (76 pts) (42 pts) (p Value)
No. (%) No. (%)

Multifocality/unifocality 24/52 31.5/68.5 9/33 21.4/78.6 0.28
. Periclitoral area 10/62 13.1/86.9 7/35 16.6/83.4 0.59
involvement/other areas

smokers 35 46 23 54.7 0.44

Median age 40.6 412

Abbreviations: NV-group, not vaccinated group; V-group, patients submitted to quadrivalent HPV vaccine post-surgery.

Table 2. HPV types of distribution identified at enrolment.

NV-Grou V-Grou
HPV Type (83 pts) ’ 45 pts)p
No. of Patients % No. of Patients %
High-risk HPV
16 53 64 28 62
18 9 11 3 7
33 6 7 9 20
45 1 1
51 5 6 3 4
56 2 2
58 1 1
68 1 2
Low-risk HPV
11 13 16 9 20
6 6 7 4 9
undetectable 3 4

Abbreviations: CDR, clinical disease relapse. NV-group, not vaccinated group; V-group, patients submitted to
quadrivalent HPV vaccine post-surgery.

4.2. HPV Natural History after the Surgical Treatment

Three months after the surgery, in the non-vaccinated group, 26/76 (34.2%) women
were HPV positive with an HPV infection clearance rate of 65.8%, while the vaccinated
group (V-group) showed a positive HPV test in 11/42 (26.2%), with an HPV infection
clearance rate of 73.8%.

There was no statistically significant difference between the two groups: Chi-square
value p = 0.41. At recurrence, the most frequent type of HPV in NV group was HPV 16
(71%) followed by HPV 33 (21%) and HPV 18 and 51 (8% each) in V group again HPV 16
was the most frequent type (50%) followed by HPV 33 (25%) (Table 3).
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Table 3. HPV types of distribution identified at clinical disease recurrence.

NV-Group V-Group
HPV Type (24 pts) (8 pts)

No. of CDR % No. of CDR %
16 17 71 4 50
18 2 8
33 5 21 2 25
51 2 8
56 1 4 1 12.5
58 1 4 1 12.5

Abbreviations: CDR, clinical disease relapse. NV-group, not vaccinated group; V-group, patients submitted to
quadrivalent HPV vaccine post-surgery.

4.3. Clinical Effectiveness of Quadrivalent HPV Vaccine after Surgical Treatment

Data of 118 women with 24-months or more of follow up were analysed for CDR.

CDR HSIL recurrence was observed in 24/76 (32%) patients in NV-group; vaccinated
group developed HSIL recurrence in 8/42 patients (19%). CDR analysis shows a trend in
disease reduction (p = 0.19), with —40.6% of clinical relapses in V-group.

4.4. Recurrent Disease: Pathways Analysis

Analysing the different pathways of recurrent disease (Figure 4) we observed that the
number of relapses, due to “new infection” were 2/8 in V-group vs. 5/24 of NV-group
(p =0.63).

CDR correlation with pathway of recurrence

4 g 4

L]
L} A A *A
L o AA AAA®
A 9eAs OAAAALAAAAAGY
20 30 40 50 60 20 30 40 50 60
AGE (years) V-group AGE (years) NV-group
Abbreviations

CDR clinical disease relapse; NV-group: not vaccmated group — V-group: vaccinated group
CDR related to: A incident infection or Areactivation (IR) CDR related to: @ persistent infection (PR)

Natural istory of HPV recumence after surgical treatment (NV-group) shows a bimodal peak of disease
mcidence. Vaccination impacts on relapses in V-group showing only one peak of incidence, see the arrows.
In V-group, relapses related to latent infection/reactivation, were no more evident.

Figure 4. CDR subgroup analysis << Persistent/Incident recurrence >>(PR/IR).

In NV-group we observed 12/24 women with recurrent disease via “reactivation
pathways”, while in V-group showed no disease relapse, due to reactivation; difference
between the two groups was statistically significant (p = 0.01).

Globally the pathways related to “persistent infection vs. incident/reactivated the
previous infection”, the difference between the two groups was statistically significant, with
a recurrence rate of 22.3% in the NV-group and 4.8% in the V-group, with a p-value = 0.01
(by Pearson’s chi squared test) and a clinical effectiveness of —78.5% in reducing HPV relapse.

4.5. Age Distribution Analysis at the Time of the CDR

Age distribution at the time of recurrent disease was analysed in Figure 4. The graph
with natural HPV history after the treatment (NV-group) shows a bimodal peak incidence
of recurrence (the first around 35 years and the second in perimenopausal age), while in
the V-group the first peak of recurrence was no more evident.



Vaccines 2021, 9, 83

8 of 12

4.6. Adverse Events of Vaccination, Safety

Vaccination was well-tolerated by all the patients; no major adverse events were
reported. Common minor adverse events (muscle and joint pain, headache, fever, pain,
redness or swelling in the arm where the shot was given) were well-tolerated too, with
complete resolution of the symptoms within two weeks. No discontinuations in the study;,
due to AE were observed.

5. Discussion

Vulvar HSIL is considered the precursor lesion for vulvar squamous cell carcinoma.
Early diagnosis and adequate treatment are the only strategies for secondary prevention
currently available. Analysing surgical treatments, a Cochrane review [25] confirm that
surgical excision and laser vaporisation may be equally effective treatments for HSIL,
and about half of women will experience HSIL recurrence after either approach. This
knowledge underlines not only the need for a long-term follow-up after the surgery, but
also how morbidity and the high recurrence rates associated with surgical cares make new
perspectives desirable.

In order to reduce disease relapse, adjuvant vaccination in HPV related disease is an
upcoming issue [26-36]; this clinical topic is analysed by a very recent review investigating
about the use of prophylactic vaccines in patients treated for HPV related pathologies [37].

The interest about the potential role of HPV adjuvant vaccination is confirmed by the
“VIVA trial” [38], an ongoing RCT investigating about the possibility of post-surgical HPV
vaccination in order to reduce vulvar and anal HSIL recurrence. The role of HPV vaccine
in patients with prevalent infection is still controversial—a very recent article analysed
this open question [39]. The study investigated the hypothesis that HPV vaccination
administered in patients with low-grade cytology could prospectively alter HPV-related
biomarkers. The main purpose of the study was to examine the evolution of documented
single HR HPV infections in individuals who subsequently received the HPV vaccine in
comparison to the controls who did not. In this prospective pilot study, a total of 309
women were included to the final analysis, subdivided into 20 separate subgroups in total
based on the HPV subtype at the initial assessment (HPV DNA genotyping).

HPYV vaccination reduced in a statistically significant manner (p < 0.05) HPV DNA
positivity rates for genotypes 16, 18 and 31, RR =1.6 (95% CI: 1.1t02.3), RR = 1.7 (95% CI: 1.1
t02.8), and RR = 1.8 (95% CI: 1.0 to 2.9), in women who only tested DNA-positive for HPV16,
18 and 31 genotypes, respectively, prior to vaccination, demonstrating an earlier clearance
of HPV infection in comparison with the patients included in the non-vaccination cohort.

Numerous adjuvant vaccination studies [26-36] are available, demonstrating that HPV
vaccine can reduce clinical disease relapse after the surgical treatment, but the mechanism
is not fully understood.

Our data are also comparable to a very recent article published by Sand et al. [40]
who found a trend in disease reduction in patients submitted to adjuvant vaccination
0-3 months after surgical treatment (in our series global recurrence rate was 32% vs. 19%
in NV group vs. V-group, respectively, p value = 0.19, with —40.6% of clinical relapses in
V-group). Similar data were also published in a post-hoc analysis of Joura et al. [23] in
which vaccination reduce by 30.1%. The recurrent of high-grade VIN 60 days or more after
surgery irrespective of HPV type.

Vulvar HSIL recurrence rate after excision ranges from 20% to 40% [41]. This wide
range is probably related to the definition of “clinical disease recurrence” (CDR), where
there is no global consensus on relapse terminology. Literature data show no distinction
from repeated surgery, due to locally persistent disease, de novo HPV infection or latent
and persistent post-surgical viral status.

Clinical data coming from the “SPERANZA project” about viral immunology allowed
us to design a model of the pathways of disease recurrence (Figure 3). While the “global
recurrence” absolute number includes both persistent and incident recurrences, we con-
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ducted a subgroup analysis “persistent vs. incident recurrence (PR/IR)” (Figure 4), in order
to determine the exact role of persistent and incident infections.

Analysing the pathways of recurrence in our series we observed that vaccination is
able to influence the natural history of HPV infection after the surgery: We found a minor
difference between the groups in recurrence, due to “de novo” infection (2/8 V-group vs.
5/24 NV-group—yp = 0.63).

Focusing on the “reactivation” the difference between the two groups is statistically
significant. In the V-group not a single reactivation of a latent infection was observed, while
in the NV-group a reactivation of a latent infection happened in half (12/24) of the women
(p = 0.01). For the first time, we demonstrated that the mechanism of recurrence reduction
is not only, due to secondary prevention of “de novo infections” (as already hypothesised
in previous studies [23,42]), but also based on prevention of “HPV reactivation” in vulvar
disease (Figure 3).

In Figure 4, we analysed how HPV natural history of recurrence after surgical treat-
ment (NV-group) shows a bimodal peak of disease incidence. Vaccination strongly impacts
relapse in V-group, showing only one peak of incidence, as in V-group, relapses related
to latent infection reactivation, were no more evident. Although HPV vaccination is not
thought to alter the course of disease in women with prevalent type-specific infections, we
clinically demonstrate that adjuvant vaccine can change the post-surgical natural history
of HPV infections, by secondary prevention. SPERANZA project was conducted using
HPV quadrivalent vaccine, while nowadays nonavalent vaccination is currently available
standard, this could lead to an even higher efficacy in reducing the incidence of HSIL
recurrence, since a substantial part of recurrent disease was related to HPV 33.

Some previous studies [43-51] have shown that the application of topical imiquimod
5% is an effective option for the treatment of vulvar HSIL. In a recent Cochrane review [28]
topical imiquimod, after five to six months of treatment, showed a complete response in
up to 58% of patients. Main issues with this approach are time-related (up to 12-20 weeks
of therapy), difficulties, due to self-administration, adverse events (common: Headache,
fatigue, vulvar pain) and in case of failure (due to residual disease) the need of surgery.
For those reasons, our study design with a “two steps” approach, surgery followed by
vaccination, could offer a new clinical perspective in terms of fast results and a lower rate
of recurrent disease.

Our results add to the current knowledge on the mechanism of adjuvant vaccination
in women treated for HPV related diseases, however, future studies are mandatory to
confirm the findings.

Strengths of the study include active follow-up of participants over seven years after
the surgical treatment, with a rigorous assessment of procedures and endpoints. It is
important to note that all participants were intensively tested for HPV infections, before
and after surgery, which gives the opportunity to draw a natural history model of post-
surgical HPV infections, understanding the pathways of disease recurrence. Limitations of
our study include the modest absolute number of participants, due to the fact that vulvar
HSIL represents a rare condition; moreover, even if this is a non-randomised trial, the
comparison of secondary risk factors for disease recurrence between the two groups was
not statistically significant, mitigating this important limitation.

6. Conclusions

The quadrivalent HPV-vaccine, administered after surgical treatment for vulvar HSIL,
may be useful in preventing recurrence of the disease. The HPV vaccination is safe,
efficacious and well-tolerated in women with vulvar HSIL. These results of our prospective,
not randomised trial, adds to the current knowledge about the mechanism of adjuvant
vaccination. A large multicentre randomised trial would finally confirm these findings.



Vaccines 2021, 9, 83 10 of 12

Author Contributions: Conceptualization, A.G. and FS.; Data curation, A.G., P.B. and A.T.; Formal
analysis, R.M.; Investigation, P.B. and A.T.; Methodology, G.B. (Giorgio Bogani) and E.S.; Project
administration, A.G.; Resources, S.L. and G.B. (Gloria Bertacca); Supervision, RM. and E.A].;
Validation, F.S.; Writing—original draft, A.G. and S.L.; Writing—review & editing, G.B. (Giorgio
Bogani) and E.A.J. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the ASL1—prot. 373/2013.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

De Martel, C.; Ferlay, J.; Franceschi, S.; Vignat, J.; Bray, F.; Forman, D.; Plummer, M. Global burden of cancers attributable to
infections in 2008: A review and synthetic analysis. Lancet Oncol. 2012, 13, 607-615. [CrossRef]

Jemal, A.; Simard, E.P,; Dorell, C.; Noone, A.-M.; Markowitz, L.E.; Kohler, B.; Eheman, C.; Saraiya, M.; Bandi, P; Saslow, D.; et al.
Annual Report to the Nation on the Status of Cancer, 1975-2009, Featuring the Burden and Trends in Human Papillomavirus
(HPV)-Associated Cancers and HPV Vaccination Coverage Levels. J. Natl. Cancer Inst. 2013, 105, 175-201. [CrossRef]

Murioz, N.; Bosch, EX.; Castellsagué, X.; Diaz, M.; de Sanjose, S.; Hammouda, D.; Shah, K.V.; Meijjer, C.]. Against which human
papillomavirus types shall we vaccinate and screen? The international perspective. Int. J. Cancer 2004, 111, 278-285. [CrossRef]
Hartwig, S.; Guily, J.L.S.; Dominiak-Felden, G.; Alemany, L.; De Sanjosé, S. Estimation of the overall burden of cancers,
precancerous lesions, and genital warts attributable to 9-valent HPV vaccine types in women and men in Europe. Infect. Agents
Cancer 2017, 12. [CrossRef]

Chesson, H.W.; Dunne, E.F; Hariri, S.; Markowitz, L.E. The Estimated Lifetime Probability of Acquiring Human Papillomavirus
in the United States. Sex. Transm. Dis. 2014, 41, 660-664. [CrossRef]

De Sanjosé, S.; Diaz, M.; Castellsagué, X.; Clifford, G.; Bruni, L.; Mufioz, N.; Bosch, F.X. Worldwide prevalence and genotype
distribution of cervical human papillomavirus DNA in women with normal cytology: A meta-analysis. Lancet Infect. Dis. 2007,
7,453-459. [CrossRef]

World Health Organization. Human Papilloma Virus Vaccines: WHO Position Paper. Weekly Epidemiological Record, No. 15; WHO:
Geneva, Switzerland, 2009; Volume 84, pp. 117-132.

Bruni, L.; Diaz, M.; Castellsagué, X.; Ferrer, E.; Bosch, FEX.; De Sanjosé, S. Cervical Human Papillomavirus Preva-
lence in 5 Continents: Meta-Analysis of 1 Million Women with Normal Cytological Findings. ]. Infect. Dis. 2010,
202,1789-1799. [CrossRef] [PubMed]

Smith, J.S.; Melendy, A.; Rana, RK.; Pimenta, ]. M. Age-Specific Prevalence of Infection with Human Papillomavirus in Females:
A Global Review. ]. Adolesc. Health 2008, 43, S5.€1-S5.€62. [CrossRef] [PubMed]

Munoz, N.; Manalastas, R., Jr.; Pitisuttithum, P.; Tresukosol, D.; Monsonego, J.; Ault, K.; Clavel, C.; Luna, J.; Myers, E.;
Hood, S.; et al. Safety, immunogenicity, and efficacy of quadrivalent human papil-lomavirus (types 6, 11, 16, 18) recombinant
vaccine in women aged 2445 years: A randomised, double-blind trial. Lancet 2009, 373, 1949-1957. [CrossRef]

Joura, E.A.; Leodolter, S.; Hernandez-Avila, M.; Wheeler, C.M.; Perez, G.; Koutsky, L.A.; Garland, S.M.; Harper, D.M.; Tang,
G.WK,; Ferris, D.G; et al. Efficacy of a quadrivalent prophylactic human papillomavirus (types 6, 11, 16, and 18) L1 virus-like-
particle vaccine against high-grade vulval and vaginal lesions: A combined analysis of three randomised clinical trials. Lancet
2007, 369, 1693-1702. [CrossRef]

Luna, J.; Plata, M.; Gonzalez, M.; Correa, A.; Maldonado, I.; Nossa, C.; Radley, D.; Vuocolo, S.; Haupt, RM.; Saah, A. Long-
term fol-low-up observation of the safety, immunogenicity, and effectiveness of Gardasil™ in adult women. PLoS ONE 2013,
8, €83431. [CrossRef]

Cohen, P.A.; Anderson, L.; Eva, L.; Scurry, J. Clinical and molecular classification of vulvar squamous pre-cancers. Int. J. Gynecol.
Cancer 2019, 29, 821-828. [CrossRef] [PubMed]

Sideri, M.; Jones, R.W.; Wilkinson, E.J.; Preti, M.; Heller, D.S.; Scurry, J.; Haefner, H.; Neill, S. Squamous vulvar intraepithelial
neo-plasia: 2004 modified terminology, ISSVD Vulvar Oncology Subcommittee. J. Reprod. Med. 2005, 50, 807-810. [PubMed]
Judson, PL.; Habermann, E.B.; Baxter, N.N.; Durham, S.B.; Virnig, B.A. Trends in the Incidence of Invasive and In Situ Vulvar
Carcinoma. Obstet. Gynecol. 2006, 107, 1018-1022. [CrossRef] [PubMed]

Joura, E.A.; Losch, A.; Haider-Angeler, M.G.; Breitenecker, G.; Leodolter, S. Trends in vulvar neoplasia. Increasing inci-
dence of vulvar intraepithelial neoplasia and squamous cell carcinoma of the vulva in young women. . Reprod. Med. 2000,
45, 613-615. [PubMed]


http://doi.org/10.1016/S1470-2045(12)70137-7
http://doi.org/10.1093/jnci/djs491
http://doi.org/10.1002/ijc.20244
http://doi.org/10.1186/s13027-017-0129-6
http://doi.org/10.1097/OLQ.0000000000000193
http://doi.org/10.1016/S1473-3099(07)70158-5
http://doi.org/10.1086/657321
http://www.ncbi.nlm.nih.gov/pubmed/21067372
http://doi.org/10.1016/j.jadohealth.2008.07.009
http://www.ncbi.nlm.nih.gov/pubmed/18809145
http://doi.org/10.1016/S0140-6736(09)60691-7
http://doi.org/10.1016/S0140-6736(07)60777-6
http://doi.org/10.1371/journal.pone.0083431
http://doi.org/10.1136/ijgc-2018-000135
http://www.ncbi.nlm.nih.gov/pubmed/30737358
http://www.ncbi.nlm.nih.gov/pubmed/16419625
http://doi.org/10.1097/01.AOG.0000210268.57527.a1
http://www.ncbi.nlm.nih.gov/pubmed/16648405
http://www.ncbi.nlm.nih.gov/pubmed/10986677

Vaccines 2021, 9, 83 11 of 12

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Jones, R.W.,; Baranyai, J.; Stables, S. Trends in Squamous Cell Carcinoma of the Vulva: The Influence of Vulvar Intraepithelial
Neoplasia. Obstet. Gynecol. 1997, 90, 448—452. [CrossRef]

Baandrup, L.; Varbo, A.; Munk, C.; Johansen, C.; Frisch, M.; Kjeer, S.K. In situ and invasive squamous cell carcinoma of the vulva
in Denmark 1978-2007—A nationwide population-based study. Gynecol. Oncol. 2011, 122, 45-49. [CrossRef]

Van De Nieuwenhof, H.P,; Massuger, L.EA.G.; Avoort, .A.M.V.D.; Bekkers, R.L.M.; Casparie, M.; Abma, W.; Van Kempen, L.C.;
De Hulluy, J.A. Vulvar squamous cell carcinoma development after diagnosis of VIN increases with age. Eur. . Cancer 2009,
45, 851-856. [CrossRef]

De Sanjosé, S.; Alemany, L.; Ordj, J.; Tous, S.; Alejo, M.; Bigby, S.M.; Joura, E.A.; Maldonado, P,; Laco, J.; Bravo, L.G.; et al.
Worldwide human papillomavirus genotype attribution in over 2000 cases of intraepithelial and invasive lesions of the vulva.
Eur. J. Cancer 2013, 49, 3450-3461. [CrossRef]

Garland, S.M.; Joura, E.A.; Ault, K.A.; Bosch, EX.; Brown, D.R.; Castellsagué, X.; Ferenczy, A.; Ferris, D.G.; Giuliano, A.R;;
Hernandez-Avila, M.; et al. Human Papillomavirus Genotypes from Vaginal and Vulvar Intraepithelial Neoplasia in Females
15-26 Years of Age. Obstet. Gynecol. 2018, 132, 261-270. [CrossRef]

Preti, M.; Scurry, J.; Marchitelli, C.; Micheletti, L. Vulvar intraepithelial neoplasia. Best Pract. Res. Clin. Obstet. Gynaecol. 2014,
28,1051-1062. [CrossRef] [PubMed]

Joura, E.A; Garland, S.M.; for the FUTURE I and II Study Group; Paavonen, J.; Ferris, D.G.; Perez, G.; Ault, K.A.; Huh, WK,
Sings, H.L.; James, M.K,; et al. Effect of the human papillomavirus (HPV) quadrivalent vaccine in a subgroup of women with
cervical and vulvar disease: Retrospective pooled analysis of trial data. FUTURE I and II Study Group. BM]J 2012, 344, e1401.
[CrossRef] [PubMed]

Ghelardi, A.; Parazzini, F.; Martella, F; Pieralli, A.; Bay, P.; Tonetti, A.; Svelato, A.; Bertacca, G.; Lombardi, S.; Joura, E.A.
SPERANZA project: HPV vaccination after treatment for CIN2+. Gynecol. Oncol. 2018, 151, 229-234. [CrossRef] [PubMed]
Lawrie, T.A.; Nordin, A.; Chakrabarti, M.; Nordin, A.].; Kaushik, S.; Pepas, L. Medical and surgical interventions for the treatment
of usual-type vulval intraepithelial neoplasia. Cochrane Database Syst. Rev. 2016, 2016, CD011837. [CrossRef]

Pieralli, A.; Bianchi, C.; Auzzi, N.; Fallani, M.G.; Bussani, C.; Fambrini, M.; Cariti, G.; Scarselli, G.; Petraglia, F.; Ghelardi, A.
Indication of prophylactic vaccines as a tool for secondary prevention in HPV-linked disease. Arch. Gynecol. Obstet. 2018,
298, 1205-1210. [CrossRef]

Del Pino, M.; Marti, C.; Torras, I.; Henere, C.; Munmany, M.; Marimon, L.; Saco, A.; Torné, A.; Ordji, J. HPV Vaccination as
Adjuvant to Conization in Women with Cervical Intraepithelial Neoplasia: A Study under Real-Life Conditions. Vaccines 2020,
8, 245. [CrossRef]

Velentzis, L.; Brotherton, ].M.; Canfell, K. Recurrent disease after treatment for cervical pre-cancer: Determining whether
prophylactic HPV vaccination could play a role in prevention of secondary lesions. Climacteric 2019, 22, 596-602. [CrossRef]
Zhao, S.; Hu, S.; Xu, X.; Zhang, X.; Pan, Q.; Chen, F.; Zhao, F. Impact of HPV-16/18 AS04-adjuvanted vaccine on preventing
subsequent infection and disease after excision treatment: Post-hoc analysis from a randomized controlled trial. BMC Infect. Dis.
2020, 20, 846. [CrossRef]

Van De Laar, R.L.O.; Hothuis, W.; Duijnhoven, R.G.; Polinder, S.; Melchers, W.J.G.; Van Kemenade, E]J.; Bekkers, R.L.M.; Van
Beekhuizen, H.]. Adjuvant VACcination against HPV in surgical treatment of Cervical Intra-epithelial Neoplasia (VACCIN study)
a study protocol for a randomised controlled trial. BMC Cancer 2020, 20, 539. [CrossRef]

Bartels, H.C.; Postle, J.; Rogers, A.C.; Brennan, D. Prophylactic human papillomavirus vaccination to prevent recurrence of
cervical intraepithelial neoplasia: A meta-analysis. Int. ]. Gynecol. Cancer 2020, 30, 777-782. [CrossRef]

Garbuglia, A.R.; Lapa, D,; Sias, C.; Capobianchi, M.R.; Del Porto, P. The Use of Both Therapeutic and Prophylactic Vaccines in the
Therapy of Papillomavirus Disease. Front. Immunol. 2020, 11, 188. [CrossRef] [PubMed]

Origoni, M.; Cristoforoni, P.; Mariani, L.; Costa, S.; Preti, M.; Sandri, M.T.; Preti, E.P; Ghelardi, A.; Perino, A. Italian HPV Study
Group (IHSG) Vaccinare per HPV: Non solo le adolescenti e non solo profilassi. Review e position paper dell'Italian HPV Study
Group (IHSG). Minerva Ginecol. 2019, 71, 442-459. [CrossRef] [PubMed]

Ciavattini, A.; Giannella, B.; De Vincenzo, R.; Di Giuseppe, J.; Papiccio, M.; Lukic, A.; Carpini, G.D.; Perino, A.; Frega, A.;
Sopracordevole, F; et al. HPV Vaccination: The Position Paper of the Italian Society of Colposcopy and Cervico-Vaginal Pathology
(SICPCV). Vaccines 2020, 8, 354. [CrossRef] [PubMed]

Petrillo, M.; Dessole, M.; Tinacci, E.; Saderi, L.; Muresu, N.; Capobianco, G.; Cossu, A.; Dessole, S.; Sotgiu, G.; Piana, A.F.
Efficacy of HPV Vaccination in Women Receiving LEEP for Cervical Dysplasia: A Single Institution’s Experience. Vaccines 2020,
8, 45. [CrossRef]

Bogani, G.; Raspagliesi, F; Sopracordevole, E,; Ciavattini, A.; Ghelardi, A.; Simoncini, T.; Petrillo, M.; Plotti, F; Lopez, S.; Casarin,
J.; et al. Assessing the Long-Term Role of Vaccination against HPV after Loop Electrosurgical Excision Procedure (LEEP): A
Propensity-Score Matched Comparison. Vaccines 2020, 8, 717. [CrossRef]

Jentschke, M.; Kampers, J.; Becker, J.; Sibbertsen, P.; Hillemanns, P. Prophylactic HPV vaccination after conization: A systematic
review and meta-analysis. Vaccine 2020, 38, 6402—-6409. [CrossRef]

Karita, H.C.S.; Hauge, K.; Magaret, A.; Mao, C.; Schouten, J.; Grieco, V.; Xi, L.F,; Galloway, D.A.; Madeleine, M.M.; Wald, A. Effect
of Human Papillomavirus Vaccine to Interrupt Recurrence of Vulvar and Anal Neoplasia (VIVA): A Trial Protocol. JAMA Netw.
Open 2019, 2, €190819. [CrossRef]


http://doi.org/10.1016/S0029-7844(97)00298-6
http://doi.org/10.1016/j.ygyno.2011.03.016
http://doi.org/10.1016/j.ejca.2008.11.037
http://doi.org/10.1016/j.ejca.2013.06.033
http://doi.org/10.1097/AOG.0000000000002736
http://doi.org/10.1016/j.bpobgyn.2014.07.010
http://www.ncbi.nlm.nih.gov/pubmed/25106700
http://doi.org/10.1136/bmj.e1401
http://www.ncbi.nlm.nih.gov/pubmed/22454089
http://doi.org/10.1016/j.ygyno.2018.08.033
http://www.ncbi.nlm.nih.gov/pubmed/30197061
http://doi.org/10.1002/14651858.CD011837.pub2
http://doi.org/10.1007/s00404-018-4926-y
http://doi.org/10.3390/vaccines8020245
http://doi.org/10.1080/13697137.2019.1600500
http://doi.org/10.1186/s12879-020-05560-z
http://doi.org/10.1186/s12885-020-07025-7
http://doi.org/10.1136/ijgc-2020-001197
http://doi.org/10.3389/fimmu.2020.00188
http://www.ncbi.nlm.nih.gov/pubmed/32133000
http://doi.org/10.23736/s0026-4784.19.04443-5
http://www.ncbi.nlm.nih.gov/pubmed/31741364
http://doi.org/10.3390/vaccines8030354
http://www.ncbi.nlm.nih.gov/pubmed/32630772
http://doi.org/10.3390/vaccines8010045
http://doi.org/10.3390/vaccines8040717
http://doi.org/10.1016/j.vaccine.2020.07.055
http://doi.org/10.1001/jamanetworkopen.2019.0819

Vaccines 2021, 9, 83 12 of 12

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Valasoulis, G.; Pouliakis, A.; Michail, G.; Kottaridi, C.; Spathis, A.; Kyrgiou, M.; Paraskevaidis, E.; Daponte, A. Alterations of
HPV-Related Biomarkers after Prophylactic HPV Vaccination. A Prospective Pilot Observational Study in Greek Women. Cancers
2020, 12, 1164. [CrossRef]

Sand, F.L.; Kjeer, S.K.; Frederiksen, K.; Dehlendorff, C. Risk of cervical intraepithelial neoplasia grade 2 or worse after conization
in relation to HPV vaccination status. Int. |. Cancer 2020, 147, 641-647. [CrossRef]

Hillemanns, P.; Wang, X.; Staehle, S.; Michels, W.; Dannecker, C. Evaluation of different treatment modalities for vulvar
intraepithelial neoplasia (VIN): CO2 laser vaporization, photodynamic therapy, excision and vulvectomy. Gynecol. Oncol. 2006,
100, 271-275. [CrossRef]

Garland, S.M.; Paavonen, J.; Jaisamrarn, U.; Naud, P; Salmeron, J.; Chow, S.; Apter, D.; Castellsagué, X.; Teixeira, ].C.; Skinner,
S.R,; et al. Prior human papillomavirus-16/18 AS04-adjuvanted vaccination prevents recurrent high grade cervical intraepithelial
neoplasia after definitive surgical therapy: Post-hoc analysis from a randomized controlled trial. Int. ]. Cancer 2016, 139, 2812-2826.
[CrossRef] [PubMed]

Tristram, A.; Hurt, C.; Madden, T.; Powell, N.; Amanda, T.; Hibbitts, S.; Dutton, P; Jones, S.; Nordin, A.J.; Naik, R.; et al. Activity,
safety, and feasibility of cidofovir and imiquimod for treatment of vulval intraepithelial neoplasia (RT3VIN): A multicentre,
open-label, randomised, phase 2 trial. Lancet Oncol. 2014, 15, 1361-1368. [CrossRef]

Terlou, A.; Van Seters, M.; Ewing, P.C.; Aaronson, N.K.; Gundy, E.W.C.; Heijmans-Antonissen, C.; Quint, W.G.; Blok, L.].; Van
Beurden, M.; Helmerhorst, T.J. Treatment of vulvar intraepithelial neoplasia with topical imiquimod: Seven years median
follow-up of a randomized clinical trial. Gynecol. Oncol. 2011, 121, 157-162. [CrossRef] [PubMed]

Van Esch, EM.; Dam, M.C.; Osse, M.E.; Putter, H.; Trimbos, B.].; Fleuren, G.; Van Der Burg, S.H.; Van Poelgeest, M.I. Clinical
Characteristics Associated with Development of Recurrence and Progression in Usual-Type Vulvar Intraepithelial Neoplasia. Int.
J. Gynecol. Cancer 2013, 23, 1476-1483. [CrossRef] [PubMed]

Sterling, J.C.; Smith, N.A.; Loo, W.]J.; Cohen, C.; Neill, S.; Nicholson, A.; Stanley, M. Randomized, double blind, placebo-controlled
trial for treatment of high grade vulval intraepithelial neoplasia with imiquimod. Abstract FC06.1. J. Eur. Acad. Dermatol. Venereol.
2005, 19, 22.

De Witte, C.J.; Van De Sande, A.].M.; Van Beekhuizen, H.]J.; Koeneman, M.M.; Kruse, A.; Gerestein, C.G. Imiquimod in cervical,
vaginal and vulvar intraepithelial neoplasia: A review. Gynecol. Oncol. 2015, 139, 377-384. [CrossRef]

Grimes, C.; Cunningham, C.; Lee, M.; Murina, A. Use of topical imiquimod in the treatment of VIN: A case report and review of
the literature. Int. |. Women Dermatol. 2016, 2, 35-38. [CrossRef]

Harvey, G.; Pontefract, D.; Hughes, B.R.; Brinkmann, D.; Christie, C. Impact of smoking on imiquimod response in patients with
vulval intraepithelial neoplasia. Clin. Exp. Dermatol. 2019, 44, e140—-e144. [CrossRef] [PubMed]

Paternotte, J.; Hebert, T.; Ouldamer, L.; Marret, H.; Body, G. Traitement des néoplasies vulvaires intra-épithéliales par imiquimod
[Treatment of vulvar intra-epithelial neoplasias with Imiquimod]. Gynécol. Obstét. Fertil. 2015, 43, 528-532. [CrossRef] [PubMed]
Van Seters, M.; Fons, G.; van Beurden, M. Imiquimod in the treatment of multifocal vulvar intraepithelial neoplasia 2/3. Results
of a pilot study. J. Reprod. Med. 2002, 47, 701-705. [PubMed]


http://doi.org/10.3390/cancers12051164
http://doi.org/10.1002/ijc.32752
http://doi.org/10.1016/j.ygyno.2005.08.012
http://doi.org/10.1002/ijc.30391
http://www.ncbi.nlm.nih.gov/pubmed/27541373
http://doi.org/10.1016/S1470-2045(14)70456-5
http://doi.org/10.1016/j.ygyno.2010.12.340
http://www.ncbi.nlm.nih.gov/pubmed/21239049
http://doi.org/10.1097/IGC.0b013e3182a57fd6
http://www.ncbi.nlm.nih.gov/pubmed/24257562
http://doi.org/10.1016/j.ygyno.2015.08.018
http://doi.org/10.1016/j.ijwd.2015.12.007
http://doi.org/10.1111/ced.13874
http://www.ncbi.nlm.nih.gov/pubmed/30628104
http://doi.org/10.1016/j.gyobfe.2015.04.005
http://www.ncbi.nlm.nih.gov/pubmed/26047969
http://www.ncbi.nlm.nih.gov/pubmed/12380448

	Introduction 
	Methods 
	Pre-Surgical Clinical Evaluation 
	Surgical Treatment 
	Counselling Session 
	Enrolment Procedure, Variables Collected 
	Case Group (V-Group) 
	Control Group (NV-Group) 

	Post-Surgical Follow-Up 
	Definition of Clinical Disease Relapse, Prevalent and Incident Recurrence 

	Data Analysis 
	Results 
	Study Population 
	HPV Natural History after the Surgical Treatment 
	Clinical Effectiveness of Quadrivalent HPV Vaccine after Surgical Treatment 
	Recurrent Disease: Pathways Analysis 
	Age Distribution Analysis at the Time of the CDR 
	Adverse Events of Vaccination, Safety 

	Discussion 
	Conclusions 
	References

