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Abstract

Many clinicians recommend that patients diagnosed with HPV-related gynecologic
cancers receive prophylactic HPV vaccination at the time of cancer diagnosis or after
cancer treatment. In view of the large use of such practice, we aimed to assess the
literature evidence supporting the use of prophylactic HPV vaccines after diagnosis
or treatment of HPV-related gynecologic cancers. Women who develop HPV-related
cervical, vaginal, and vulvar cancers represent a subgroup of patients who may be par-
ticularly sensitive to HPV infection and re-acquire infections. The rationale that the
use of prophylactic HPV vaccination at the time or after treatment for cervical, vagi-
nal, and vulvar cancers might reduce the risk of future HPV-related diseases might be
explained by the data coming from the use of HPV vaccination after treatment of pre-
invasive disease; however, the evidence on the use of HPV vaccination in the setting
of HPV-related gynecologic cancers is currently absent. In this context, observational
and experimental studies document an important drop in effectiveness of HPV vacci-
nation by age. Physicians should be aware of catch-up programs in their countries and
should be ready to counsel patients about prophylactic HPV vaccine efficacy accord-
ing to their age. In general, no evidence exists supporting the use of prophylactic HPV
vaccine in patients diagnosed with HPV-related gynecologic cancers; therefore, the
European Society of Gynecological Oncology (ESGO) prevention committee opinion
is to counsel these patients as any HPV-related non-gynecologic cancer (such as anal
or oropharyngeal cancer) and non-cancer patient, suggesting vaccination according
to patient's age and prognosis, knowing there is a decrease of efficacy with increasing
age. Studies on the use of prophylactic HPV vaccine in patients diagnosed with HPV-

related gynecologic cancers are strongly needed.
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1 | INTRODUCTION

Vaccination against HPV before coital onset significantly reduces
the incidence of invasive cancer and its precursors.*® The European
Society of Gynecological Oncology (ESGO) and other profes-
sional societies, such as the European Federation of Colposcopy
(EFC) and the Italian Society of Colposcopy and Cervico-Vaginal
Pathology (SICPCV), support gender-neutral vaccination programs
for children and young adolescents, with a catch-up program for
older teenagers and young adults, if feasible, and vaccination in
older women on an individual basis.>”® This can be contextualized
in a more general view of the World Health Organization (WHO),
which released a recent position paper recommending that HPV
vaccines should be included in all national immunization programs
and should reach a coverage of 90% of all girls by the age of 15
by 2030. WHO stated that prevention of cervical cancer is best
achieved through the immunization with HPV vaccines of girls and
boys before they become sexually active, as they have excellent
safety profiles, and they are highly efficacious.” Recent population-
based linkage studies joining individual patient data from HPV vac-
cination and cancer registries confirm excellent protection against
invasive cervical cancer and corroborate the findings from ran-
domized trials that demonstrated excellent protection against HPV
infection and associated cervical pre-cancer. However, protection
clearly decreases by age at vaccination and HPV exposure.10 With
this opinion paper, we aimed to provide an overview of the current
evidence on the use of prophylactic HPV vaccines after diagnosis
and treatment of HPV-related gynecologic cancers.

2 | GENERAL CONSIDERATIONS FOR
CANCER PATIENTS

In patients with a cancer diagnosis and treatment, the focus is usu-
ally set on treatment and follow up of their cancer, so prevention of
other medical conditions is sometimes neglected.

Patients are at higher risk for a second malignancy after a cancer
treatment, especially after irradiation and chemotherapies.!! This is
avulnerable population that probably needs more protection against
infections than the general population, and at least the recommen-
dations for general populations should be obeyed. A recent survey
aimed to assess the implementation barriers of providing the HPV
vaccine in cancer patients: the 24 interviewed oncology providers
identified educational barriers to HPV vaccination and complicated
post-treatment HPV vaccination guidelines as the main limitation

for HPV vaccination in cancer patients,12 thus showing the lack of
evidence about use of HPV vaccination in cancer patients.
Moreover, in pediatric, adolescent, and young adult (defined as
individuals <40years of age) cancer survivors the risks of second-
ary cancers associated with HPV infection are as much as three
times higher compared with the general population, because of
the long-lasting immunosuppressive effects of cancer therapy (i.e.
chemotherapy, radiation, bone marrow transplantation, and immu-
notherapy). Despite this, HPV vaccination rates in this group of pa-
tients remain low with consequent interest in potential strategies
to increase the vaccine coverage.13 HPV vaccination in patients
with previous HPV-related cancer might confer immune stimula-
tion with prevention of other sites of infection/elimination of col-
onizing HPV. Nevertheless, evidence in support of this is lacking.
General life expectancy is increasing and in cancer survivors with
a good prognosis, there are at least a couple of decades ahead during
which these patients should be protected. One should keep in mind
that the HPV vaccines have the potential to prevent six different can-
cers (cervical, vaginal, vulvar, anal, penile, and oropharyngeal can-
cer) and their precursors in the genital tract (transmission by sexual
contact) such as: high-grade squamous intraepithelial lesions (HSIL)
of the cervix, vulva, vagina and anus, as well as anogenital warts. In
countries with cervical cancer screening in place (either HPV testing
or cytology) the vaccine prevents incidence of disease and reduces
the stress and fear of the individual and the subsequent cost for the
public. HPV vaccination reduces the burden of HPV infection, asso-
ciated disease, cost of follow-up and treatment. In Europe, there is no
upper age limit for the use of HPV vaccines, but there are age restric-
tions in reimbursement. It should be highlighted that the efficacy of
prophylactic HPV vaccine is the highest in individuals vaccinated at
12-13years of age with an increased cumulative incidence of cervi-
cal cancer in those vaccinated after 14years of age.'® Interestingly,
recent evidence showed that HPV vaccination can be started at an
even younger age (9years), with a study concluding that proactive
initiation of vaccination at 9-10years of age was associated with

higher rates of series completion by 13years of age.**

3 | PATIENTS WITH HPV-RELATED
DISEASE

Patients with HPV-related disease have a long-lasting increased
risk (up to 20years) for other subsequent HPV-related diseases
and HPV-related cancer.”>'” Table 1 shows the studies reporting
on outcomes from HPV infection after previous cancer diagnosis


mailto:nicolo.bizzarri@yahoo.com

190}

YNECOLOGY
OBSTETRIC(

a

C

BIZZARRI ET AL.

(senuijuo))

saJnpadsoud pue

S3IpNjs [eUOl}Ippe 0} pe3d|
pIp 1IN 92Us44ndaJ J3duUed
|EDIAIDD Y}IM PBJRIDOSSE JOU
sem 3u1119S 92Ue|[I9AINS Y3
ur 8u13sa) AdH-1Y aAnIsod

‘Adessyiolpeu

19}4€ 90Ua1INd3J JO
u0132333p AlJed S23€}1|108)
dn mojjoj Surinp 3unsay
VNQA AdH 404 Sutuaauds ay |

*s19oued Asewid
pu023s-AdH Ym pajzeidosse
9q Aew sa31s a|diynw je
uol3294ul AdH uajsisiad
Jey3 SulAjdwi ‘quediyiudis si
S192uUed pajeldosse-AdH 4o
SJOAIAINS SUOWE >SLI J9dUBD
Asewiid puodas-AdH a2yl

‘uol13da4ul
AdH 01 3|qeingiiie Aj30241p
9q Aew SIOAIAINS J9dURD
VAVd 3uowe sapueudijew
jusanbasqns jo uoipiod
‘uonje|ndod |esauasd ay3 ypm
paJedwod SIOAIAINS J2dUED
VAVd 3uowe sapueudijew
pajenosse-AdH paseatdu|

UoISN|2U0d UleN

8u3sa) AdH-1Y

Aq pa12919p 919M S9DUDLINIAI ON
(£9°0=d) @SeasIp Jua.1indal JNOYHM
sjuaiied G T JO (%) 9€ SNSIon
‘@aue|[19AINS 3ulnp 3593 AdH-Y
aAIlIsod auo jses| je pey (%T2) §
‘9SeaSIp JUS4INd3 YHM Ssjualjed g
3U3 JO (%¥T) ¥¢ Ul pasouselp sem
9SeISIP JUDLINIY 1593 AdH-Y
9AI1}Isod auo jses| 1e pey (%) T
(6-T

1D %S6) € 40 ol3es sppo d13souselp
pajewinss ue yum (0T°1-8T°0 1D
%S6) G¥'0 Sem oljed pooyiaxi|
dAle3aU 8y} pue (£ T-0'T 1D %S6)
€T sem oljes pooy|ay| aAiIsod ay |
"Aj2A1329dsal (16°0-02°0 1D %S6)
GE'0PUE (76'0-99°0 1D %S6) ¥8°0
sem 3ui3sa VNA AdH 40 Ajdi10ads
pue >u_>_u:mcwm UQ_OOQ ||e49A0 9y |

(£T-TT1D %56

' ‘oljed 9dUaPIdUI pJepue)S) 4SId
J9oued Asewlid puodas-AdH 1S9Mo|
3] pey sJadued |eue xapul pey oym
USW pue SISJUed |BDIAISD Xapul pey
OYm UsWOM ‘(' 12-1'8T 1D %56
‘g°6T ‘Ol1eJ 9dUaPIdUI piepuels) s
J2ued Asewnd puodas-AdH 1saysiy
9y} pey siaoued |eaduhieydoso
Xopul pey oym sjualjed

(8'T-CT'T ID %56 *¥'T ‘oled aduspidoul
pJepuej)s) ||eJano salpueusijew
pa3jeIdosse-AdH 4O SS92xa dAIe|al
%01+ € pey SIOAIAINS J2dUed

VAVd 9ewa} ‘uoljeindod [essuald
2y} ul sajewaj yum pasedwod

s}nsai utejn|

9seasIp
1U3.14NJ3J Y3IM PIJeId0SSe Si
JusWIeal] J9dUed [BDIAIDD
J93Je uo13IJUI AdH-(IY)
3s1-y3iy Jo aouasaud

292 3U3 J2Y3dyM Ssasse o]

Adesayjolpeu 193je SIOAIAINS
J20Uued |edIAI9D Suowe
92Ua1INdal JO UoI3I9}1ap
Ajaea ul 8unsay YNQ

GSOT AdH 40 8|04 3y} ssasse 0]

sJadued
Xapul pajenosse-AdH 40

(s490ued Adewud SIOAIAINS SUOWE S1adUED

puod3s-AdH Asewud puodss-AdH Jo
L6ET) TLZETT YIS 8Y3 93e813saAul 0|
VAVd JO SIOAIAINS
3uowe sapueudijew
pajenosse-AdH 40
LYSY9 uspJanq sy} aqlidssp o
sjuaned 9AI329[qo uley

Jo JaquinN

uonninsul 9|3uls
9AI1309ds0.419Y

SisAjeue-ejow
pue malAal
2138WdISAS

(eseqeiep y33s)
9AI302ds0119Yy

(9seqerep y33s)
9AI309ds0419y

9)2131e Jo adA|

90UE||I9AINS
J22UED |BDIAIRD

ut 3uiysa3 AdH

J20Ued |edIAID
Ul 92Ua1Indal JO YSu
pue Adesayjoiped
191 AdH

AdH Yim
pa1e120SSe S190Ued

Asewiud puodag

S192UEed YAYd 4O
SIOAIAINS WIB3-8U0T

3un3ag

j02UQ
[022uAD  ZZ0T

[02UQ
Jo2auAo [ 0zZOT
uadp
MIaN
VYWVYr  810¢C
U0 So1d  €10¢
|euanor  JesA

189
e|nfeAewoseAsy

oz 18 32 BU3qES

1e39ns

119 eylo

Joyiny

"JusWeas} pue s|souselp JadUed SNOIASId J9}4E UOIFIJUI AdH WOJ4 SOWODIN0 UO SAIpMIS T 379V.L



BIZZARRI ET AL.

‘swisejdoau
jueudijew juanbasqns ‘NIAS S3Nsal pua pue ‘A3ojoiwapida ‘©oue||IaAINs ‘Y33S s3npe S3unoA pue suieipad ‘YAVd SisH-y31y “ay isniiaewo|ided uewny ‘AdH {|eAI93Ul 92UIPIUOD ‘| SUOIIRIAIQQY

paje|a4-AdH 10U a19m

SJ192UBD 3SJ1J 9SOYM SIOAIAINS Suowe
Pa31e120SSe J0U JNq ‘S19dued paje|al
-AdH 1541J YIIM SIOAIAINS Suowe
NINS-AdH Aue yyim pajeidosse

919M uoljelped pue Adetayjowayd
(90°C-TO'T 1D %56 :9%'T “¥IS)
NIAIS-B21AID Ul 9sealdul Juediiudis
'8 Uk pey SIOAIAINS J9dued jnpe
8unoA pue juadsajope djuedsiH

‘uoizejndod N (S6°0-9£°0 1D %56 :G8°0 “HIS)

|eaauad sy} 01 aAIle|a SIOAIAINS Ul JISMO| A|[eJaus8 sem
NIAS-|EJIAISD J0] XSId 1€ aUe S NIANS-[B2IAIRD {(GE°Z-00°C
SIOAIAINS DluedsiH ‘NIAS 1D %56) NINS-|ea8uAieydouo Joy SIOAIAINS
-|esa8uAJeydouo ul ssauldsp %LTT PUB (62 T-T9°T 1D %S6) SJOAIAINS J3dURD J9oued jnpe 3unoA
|esodway 931dsap siadued NINS-AdH Aue 10 3s11 paseasdul NPy SUNOA pue Juadsajopy pue juadsajope Aald
|eaduAieydolo Aq UsALIp aJe %0/ PeY SIOAIAINS Jadued Jnpe (NINS 3uowe NINS paieidosse-AdH Suowe swse|doau  sJayibwolg
SJOAIAINS J3DUED }Npe 3unoA 3unoA pue jusdss|ope ‘uoljejndod pajenosse-AdH 10J S1032BJ XSIJ [eDIUlD pue  (Sseqelep ¥y33S) Jueudijew juanbasqns  joiwapidy
pue jusdsajope ul NINS-AdH |easuad say3 ypum pasedwo) 69€T) 80V /€ olydes3owsp Ajauspl o) EVNEETe I EN| pajernosse-AdH J22up) €202 ez 1B N0
10308) ¥si 2180|0118
paysijqejss ue st AdH
Juswdo|aAap JIay} Ydo1ym ui sadAj uaoued
‘salpueus|jew UM PaleID0SSse S10108e) 3Sl 10 92Ua14N22Q :Apn1s
pajenosse-AdH 01 uonendod |erpualod Jaylo ssasse 01 pue (Apms JOAIAING J2dURD
9|q13daasns says ul NINS |esauas sy} yym pasedwod s1adued  (NINS-pajeldosse J032BJ X{SId Paysl|qe)sa Ue  JOAIAING J3due) pooyp|iyd ay3 ul
10J Y{SI4 paseasdul je aue JEA[NA IO [BDIAISD JO YSII pasealdul  -AdH padojaasp SI AdH 2J9ym sa1is 1e NINS pooyp|iy))  swsejdosu jueudijew e
SIOAIAINS J19DUEBD pooyp|iyd 1€ ]0U 3J9M SIOAIAINS d|ewa 9%) €9€ T 10J SYSII 9] 91eW11SS O 9AI109ds0419y juanbasqng J122up) 2202 uosJapuaH
uoisn[puod uiej sj|nsal ulep sjuanjed 9A1323(qo ulelp 3Jd134e Jo adA| Sumeg leuanor  Jesp loyiny

JO JaquinN

(penuiuod) T 379VL




BIZZARRI ET AL.

Wi LEYﬂ

and treatment.’®-2% Recently, there has been growing interest in
the use of prophylactic HPV vaccines after treatment of HPV-
related pre-neoplastic diseases in order to prevent recurrences.
In fact, the use of HPV vaccines after HPV exposure might pre-
vent the patient from contracting the same or different types of
HPV infection.?*2> HPV vaccine is highly immunogenic, with the
majority of the recipients achieving serum antibody titers that
were approximately 40-fold higher than those observed in natu-
ral infection.?® HPV vaccine might give protection against other
HPV-related diseases, give protection against re-infection or re-
activation for seropositive people with a previously controlled
infection, and give cross immunization toward other HPV geno-
types.?>?7-2? Moreover, the surgical treatment of HPV-related dis-
eases might recover a local HPV-naive microenvironment (because
of HPV clearance induced by treatment) where the vaccine could
be effective.®? In this environment, HPV vaccines might stimulate
cell-mediated immunity, which may also play a role in preventing
recurrent infection and might prevent auto-inoculation across new
exposed anatomic sites.3¥®2 However, potential HPV clearance by
the host-immune reaction without the assistance of the HPV vac-
cine must also be considered, particularly in young individuals.

With this background, the available evidence in the literature
comes from studies analyzing the use of HPV vaccine after previous
HPV exposure and in patients with pre-invasive disease, showing a
reduction of the risk of recurrent cervical intraepithelial neoplasia
grade 2 or higher (CIN2*) in the order of 60%.%%%* In particular, a
recent meta-analysis focused on the role of prophylactic HPV as
secondary prevention in patients with HPV-related disease after
primary treatment and concluded that adjuvant HPV vaccination
was associated with a reduced risk of CIN recurrence, although
there are limited data regarding its role in other HPV-related dis-
eases.®®> However, authors of this meta-analysis acknowledged the
heterogeneity between the included studies in terms of inclusion
criteria and methodologies, the analysis of both randomized and
non-randomized studies and the potential selection bias, as main
limitations of the study.

A very recent study performed a pooled analysis of four large
clinical trials worldwide to assess HPV vaccine efficacy and im-
munogenicity in females with evidence of existing infection and
showed that females with existing high-risk HPV infections at
first vaccination still benefit from vaccination in preventing pre-
cancers related to the non-infected types at baseline. The find-
ings from this study reinforced the importance of vaccinating
females irrespective of HPV status in case of a missed pre-sexual
vaccination.®¢

Results from the NOVEL trial, a randomized trial allocating pa-
tients with high-grade CIN to receive HPV vaccination versus no
vaccination, are expected in 2025.% It has been shown that vacci-
nation after HSIL diagnosis and treatment is a cost-effective strat-
egy.® Data are also available on the reduction of recurrent HSIL of
the vulva and the anus.*’

Additionally, an Italian multicentric, randomized, double-blind,
placebo-controlled, phase Il trial (HOPE9 study) is currently ongoing

to investigate the efficacy of presurgical HPV vaccination in women
treated with conization for CIN2* up to micro-invasive cervical can-
cer (FIGO [the International Federation of Gynecology & Obstetrics]
stage 1A1).4°

The timing of HPV vaccine administration in cervical cancer is
also not established. Focusing on this issue, a recent meta-analysis
assessed the timing of HPV vaccination as adjuvant treatment of
HSIL recurrence in women undergoing surgical excision: the au-
thors confirmed that vaccination was beneficial, but were unable
to determine whether vaccination, completed or initiated before
treatment (conization), would be associated with more favorable
results.*! A start of vaccination close to surgery seems to be

beneficial.*?

4 | IS THERE A ROLE FOR PROPHYLACTIC
HPV VACCINES AFTER DIAGNOSIS OF
CERVICAL CARCINOMA?

To the best of our knowledge, the literature evidence about the use
of prophylactic HPV vaccine after a previous diagnosis of invasive
cervical cancer is absent. A recent retrospective study analyzed
patients who developed lower genital tract dysplasia (including
anal, vulvar, and vaginal intraepithelial neoplasia) after having a
hysterectomy for CIN2* and FIGO stage IA1-1B1 cervical cancer.*®
In this study, 15/77 (19.5%) patients were diagnosed with cervical
cancer. The authors restricted the analysis to the 18 patients with
available HPV data at the time of hysterectomy and postulated
the beneficial effect of nonavalent HPV vaccination in 16 patients
(16/18; 89%). However, considering that patients with persistent
HPV types (i.e. with the same HPV types at the time of hysterec-
tomy and subsequent low genital tract disease) would not benefit
from vaccination, the authors estimated the potential protective
effect of vaccination to be 67% (12/18 patients), providing a proof-
of-principle support to design prospective studies testing vaccina-
tion in cervical cancer patients. Nevertheless, the results from this
study must be taken with caution as the authors did not assess the
role of HPV vaccination in preventing or reducing the risk of HPV
clearance, re-infection, or cervical cancer recurrence as no inter-
vention was evaluated. A systematic review and meta-analysis on
the role of HPV vaccination on HPV infection and recurrence of
HPV-related disease after local surgical treatment demonstrated
that HPV vaccine might reduce the risk of recurrence of HSIL, in
particular when related to HPV16 or HPV18, in women treated
with local excision.** However, the quality of studies is low and a

higher level of evidence is awaited from the NOVEL trial.®”

Simply
by translating this concept in the setting of invasive cervical can-
cer, clinicians may advise patients to undergo prophylactic HPV
vaccination during or after treatment. This is probably applicable
to women with microinvasive cervical cancer treated with coniza-
tion. It is more difficult to estimate the effect in those treated for
higher stage disease or undergoing radical hysterectomy as there

are no data; however, we have to keep in mind that they are also
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at risk for HPV-related disease in other sites (Table 1). In fact, the
vaccination might protect against the development of other HPV-
related diseases, such as vaginal cancer, even if it is always difficult
to discriminate whether vaginal carcinoma in a cervical cancer sur-
vivor is a primary vaginal cancer or a recurrence of their cervical
cancer. It is even more difficult to estimate the benefit of HPV
vaccination in those being treated with primary chemo-radiation,
but these patients are more vulnerable after treatment and need
the best care possible. Some national programs already reimburse
HPV vaccination in women undergoing conization for pre-invasive
disease (Austria, Canada, Italy, Spain) or for invasive cancer (Italy,
Brazil, Canada). The safety profile of HPV vaccines might support
the use of HPV vaccine in this category of patients.45 In Europe, no
upper age limit for the recommendation of HPV vaccination exists.
Although population-based data have demonstrated that early
vaccination provides most benefit; in individuals, HPV vaccination
has been shown to be immunogenic up to the age of 55 years*® and
to prevent infection/disease at least up to the age of 45years?*®
even though a cost-effectiveness balance must be taken into ac-
count.® On the other hand, other trials such as the Future Ill and
Viviane trials did not show any protection in the intention-to-treat

analyses.*?°

5 | SHOULD WE OFFER PROPHYLACTIC
HPV VACCINES IN PATIENTS WITH OTHER
HPV-RELATED GYNECOLOGIC CANCERS?

Patients with other HPV-related gynecologic cancers (such as vulvar
and vaginal cancers) carry similar risk of HPV infection recurrence or
persistence, as in the case of cervical cancer.”® Nevertheless, the lit-
erature data on the use of HPV vaccination with respect to prevent-
ing recurrences in women treated for vulvar and vaginal pre-invasive
lesions are scarce.*>% As for cervical cancer, no literature evidence
is available on the benefit of HPV vaccination after diagnosis and
treatment of invasive vulvar and vaginal cancers.

Diagnosis and treatment of any invasive HPV-related gyneco-
logic cancer might represent a moment for any gynecologic oncol-
ogist to counsel the patient about the benefits and uncertainty of

HPV vaccination.

6 | CONCLUSIONS

Literature evidence on the use of prophylactic HPV vaccines in pa-
tients diagnosed with and treated for HPV-related gynecologic can-
cers is absent. Cancer survivors are a vulnerable population with an
increased risk for subsequent (HPV-related) disease and secondary
malignancy. They should receive the best protection possible ac-
cording to evidence-based information.

It is European Society of Gynecological Oncology (ESGO) preven-
tion committee opinion that there is no evidence to support the use
of HPV vaccination in patients with HPV-related gynecologic cancers

and no recommendation can be made. Counseling of these patients
should be performed as for any HPV-related non-gynecologic cancer
(such as anal or oropharyngeal cancer) and non-cancer patient, sug-
gesting HPV vaccination according to patient's age and prognosis,
knowing there is a decrease of efficacy with increasing age. Studies
on the use of prophylactic HPV vaccine in patients diagnosed with

HPV-related gynecologic cancers are strongly needed.
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