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ABSTRACT 

Human Papillomavirus (HPV) vaccination is able to reduce the risk of relapse in women undergoing surgery for HPV-
related lesions. The surgical treatment of these lesions can correlate with a greater risk of preterm parts. The extension 
of the recommendation of HPV vaccination to patients treated 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-related cancers 
and 90% of genital warts are estimated to be vaccine 
preventable every year [2]. In Italy, 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+ to invasive cervical cancer is higher 
and for this reason the management of CIN1 and CIN 2+ 
is different [5]. In Italy, an annual number of 21,308 cases 
of CIN1, 3,218 CIN2 and 3,518 CIN3 is estimated [6, 
7]. In 2018, 2,400 new Italian 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 years. 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 Intraepithelial Lesion (SIL) occurs in 
5-35% after conservative treatment, in most cases within first 
2 years 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-fold 
higher than in the general population and a long-lasting 
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 realistic to 
discuss the potential benefits of vaccination in this specific 
target 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 after, immunological and clinical studies offered 
new important 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) 
targets 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 years of age. The optimal time for HPV immunization 
is prior to the individual’s sexual debut [19] but HPV 
vaccination is now possible up to 45 years as a personal 
preventive tool. Indeed, the vaccine is also safe, well-
tolerated and is able to determine an antibody response at 
this age [20, 21]. Therefore, HPV vaccine can also induce 
protection in older women, and its administration to patients 
previously treated 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 after high-
grade lesions treatment. Similar impact on clinical recurrence 
was already found in a post hoc analysis from the Future 
I and II studies [10]. In 2016, Garland and colleagues 
[12] re-analysed the data on the bivalent vaccine and 
found that it can have a role in reducing the risk of CIN2+ 
occurrence in patients already treated. 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 treatment 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 post-LEEP infection rates after vaccination against de novo 
infections (women exposed to new HPV infections after 
treatment) was been reported, while the low rate of recurrent 
high-grade SIL after surgery in this trial prevented a sufficient 
analysis for clinical recurrences.

A recent Italian 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 treatment 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 to the clinical recurrences: vaccinated 
patients were found to be infected by types not present in 
the quadrivalent vaccine while non-vaccinated 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 strategy can influence the post-treatment management 
of HPV-related diseases. This does not imply a therapeutic 
effect of the vaccination but underlines its adjuvant role in 
surgical treatment [14]. Thus, women should be informed 
that the vaccination will not treat prevalent HPV infections 
or disease, nor will it prevent future HPV infections unrelated 
to 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 at the same time allows the 
management of numerous clinical HPV-related conditions. 
Women treated for previous HPV-related lesions represent 
a high-risk 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-related diseases is also 
significant. Considering only the direct costs, it is estimated 
that in Italy 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 Italian 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 
to calculate the savings obtainable with the extension of the 
recommendation to the anti-HPV vaccination, with 9-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 to the reduced incidence 
of HPV-related lesions following vaccination as well as to the 
lower onset of preterm 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 setting for the vaccine proposal and a strict 
alliance between vaccine experts and gynaecologist is 
need to achieve high vaccination coverage in the group of 
treated women. 

Promoting HPV vaccination to 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].

e13312-3



ORIGINAL ARTICLESEpidemiology Biostatistics and Public Health - 2020, Volume 17, Number 2

Anti-HPV vaccination in women treated for HPV-related lesions: effective vaccination strategy for achieving HPV-related diseases control

Fi
rs

t A
ut

ho
r, 

Ye
ar

Ti
tle

Ty
pe

 o
f s

tu
dy

In
te

rv
en

tio
n

Ex
po

se
d

U
ne

xp
os

ed
O

ut
co

m
es

Re
su

lts
Co

nc
lu

si
on

s

Jo
ur

a 
EA

,
20

12
 

[1
0]

Ef
fe

ct
 o

f 
th

e 
hu

m
an

 
pa

pi
llo

m
av

iru
s 

(H
PV

) q
ua

dr
iv

al
en

t 
va

cc
in

e 
in

 a
 

su
bg

ro
up

 o
f 

w
om

en
 w

ith
 

ce
rv

ic
al

 a
nd

 
vu

lva
r d

ise
as

e:
 

re
tro

sp
ec

tiv
e 

po
ol

ed
 a

na
ly

sis
 o

f 
tri

al
 d

at
a.

Re
tro

sp
ec

tiv
e 

an
al

ys
is 

of
 

da
ta

 fr
om

 tw
o 

in
te

rn
at

io
na

l, 
do

ub
le

 b
lin

d,
 

pl
ac

eb
o 

co
nt

ro
lle

d,
 

ra
nd

om
ise

d 
ef

fic
ac

y 
tri

al
s 

of
 

qu
ad

riv
al

en
t H

PV
 

va
cc

in
e(

pr
ot

oc
ol

 
01

3(
FU

TU
RE

 I)
 

an
d 

pr
ot

oc
ol

 0
15

 
(F

U
TU

RE
 II

).

Th
re

e 
do

se
s 

of
 

qu
ad

riv
al

en
t 

H
PV

 v
ac

ci
ne

 
or

 p
la

ce
bo

 a
t 

da
y 

1,
 m

on
th

 
2,

 a
nd

 m
on

th
 

6.

58
7 

w
om

en
 

ag
ed

 1
5–

26
 

un
de

rg
oi

ng
 

ce
rv

ic
al

 
su

rg
er

y
(V

ac
ci

na
tio

n 
gr

ou
p)

.

76
3 

w
om

en
 

ag
ed

 1
5–

26
 

un
de

rg
oi

ng
 

ce
rv

ic
al

 
su

rg
er

y
(P

la
ce

bo
 

gr
ou

p)
.

In
ci

de
nc

e 
of

 H
PV

 
re

la
te

d 
di

se
as

e 
fro

m
 6

0 
da

ys
 

af
te

r t
re

at
m

en
t o

r 
di

ag
no

sis
.

Va
cc

in
at

io
n 

w
as

 a
ss

oc
ia

te
d 

w
ith

 a
 s

ig
ni

fic
an

tly
 re

du
ce

d 
ris

k 
of

 a
ny

 s
ub

se
qu

en
t H

PV
 re

la
te

d 
di

se
as

e 
af

te
r 

ce
rv

ic
al

 s
ur

ge
ry

, i
rre

sp
ec

tiv
e 

of
 c

au
sa

l H
PV

 ty
pe

, b
y 

46
.2

%
 (9

5%
 C

I 2
2.

5%
 to

 6
3.

2%
).

Va
cc

in
at

io
n 

w
as

 a
ss

oc
ia

te
d 

w
ith

 a
 s

ig
ni

fic
an

tly
 re

du
ce

d 
ris

k 
of

 a
ny

 s
ub

se
qu

en
t c

er
vi

ca
l d

ise
as

e 
(b

y 
48

.3
%

 (9
5%

 
C

I 1
9.

1%
 to

 6
7.

6%
) f

or
 C

IN
 g

ra
de

 I 
or

 w
or

se
) a

nd
 

an
y 

su
bs

eq
ue

nt
 h

ig
h-

gr
ad

e 
ce

rv
ic

al
 d

ise
as

e 
(6

4.
9 

%
 

(2
0.

1%
 to

 8
6.

3%
) f

or
 C

IN
 g

ra
de

 II
 o

r w
or

se
).

A
 to

ta
l o

f 2
29

 v
ac

ci
ne

 re
ci

pi
en

ts 
an

d 
47

5 
pl

ac
eb

o 
re

ci
pi

en
ts 

w
er

e 
di

ag
no

se
d 

w
ith

 g
en

ita
l w

ar
ts,

 v
ul

va
r 

in
tra

ep
ith

el
ia

l n
eo

pl
as

ia
,o

r v
ag

in
al

 in
tra

ep
ith

el
ia

l 
ne

op
la

sia
, a

nd
 th

e 
in

ci
de

nc
e 

of
 a

ny
 s

ub
se

qu
en

t H
PV

 
re

la
te

d 
di

se
as

e 
w

as
 2

0.
1 

an
d 

31
.0

 in
 v

ac
ci

ne
 a

nd
 

pl
ac

eb
o 

re
ci

pi
en

ts 
re

sp
ec

tiv
el

y 
(3

5.
2%

 re
du

ct
io

n 
(1

3.
8%

 to
 5

1.
8%

).

Pr
ev

io
us

 
va

cc
in

at
io

n 
w

ith
 

qu
ad

riv
al

en
t 

H
PV

 v
ac

ci
ne

 
am

on
g 

w
om

en
 

w
ho

 h
ad

 s
ur

gi
ca

l 
tre

at
m

en
t f

or
 H

PV
 

re
la

te
d 

di
se

as
e 

sig
ni

fic
an

tly
 

re
du

ce
d 

th
e 

in
ci

de
nc

e 
of

 
su

bs
eq

ue
nt

 H
PV

 
re

la
te

d 
di

se
as

e,
 

in
cl

ud
in

g 
hi

gh
-

gr
ad

e 
di

se
as

e.

Ka
ng

 W
D

,
20

13
 

[1
1]

Is 
va

cc
in

at
io

n 
w

ith
 

qu
ad

riv
al

en
t H

PV
 

va
cc

in
e 

af
te

r l
oo

p 
el

ec
tro

su
rg

ic
al

 
ex

ci
sio

n 
pr

oc
ed

ur
e 

ef
fe

ct
iv

e 
in

 
pr

ev
en

tin
g 

re
cu

rre
nc

e 
in

 
pa

tie
nt

s 
w

ith
 h

ig
h-

gr
ad

e 
ce

rv
ic

al
 

in
tra

ep
ith

el
ia

l 
ne

op
la

sia
 (C

IN
2-

3)
?

Re
tro

sp
ec

tiv
e 

an
al

ys
is.

Th
re

e 
do

se
s 

of
 

qu
ad

riv
al

en
t 

H
PV

 v
ac

ci
ne

: 
th

e 
fir

st 
do

se
 a

t 
1 

w
ee

k 
af

te
r 

LE
EP

 a
nd

 th
e 

re
m

ai
ni

ng
 tw

o 
do

se
s 

2 
an

d 
6 

m
on

th
s 

la
te

r.

36
0 

pa
tie

nt
s 

ag
ed

 2
0-

45
 y

ea
rs

 
w

ho
 w

er
e 

di
ag

no
se

d 
w

ith
 C

IN
2-

3 
an

d 
tre

at
ed

 
by

 L
EE

P
(V

ac
ci

na
tio

n 
gr

ou
p)

.

37
7 

pa
tie

nt
s 

ag
ed

 2
0-

45
 y

ea
rs

 
w

ho
 w

er
e 

di
ag

no
se

d 
w

ith
 C

IN
2-

3 
an

d 
tre

at
ed

 
by

 L
EE

P
(N

on
-

Va
cc

in
at

io
n 

gr
ou

p)
.

N
um

be
r o

f C
IN

2-
3 

re
cu

rre
nc

es
 

af
te

r L
EE

P.

Irr
es

pe
ct

iv
e 

of
 c

au
sa

l H
PV

 ty
pe

, 3
6 

(4
.9

%
) p

at
ie

nt
s 

de
ve

lo
pe

d 
re

cu
rre

nc
e.

 

In
 th

e 
va

cc
in

at
io

n 
gr

ou
p 

2.
5%

 (9
 p

at
ie

nt
s) 

de
ve

lo
pe

d 
re

cu
rre

nc
e,

 w
he

re
as

 7
.2

%
 (2

7 
pa

tie
nt

s) 
in

 th
e 

no
n-

va
cc

in
at

io
n 

gr
ou

p 
de

ve
lo

pe
d 

re
cu

rre
nc

e.
 

In
 p

at
ie

nt
s 

in
fe

ct
ed

 w
ith

 H
PV

 o
f 1

6 
an

d/
or

 1
8 

ty
pe

, 5
 

pa
tie

nt
s 

(2
.5

%
) i

n 
th

e 
va

cc
in

at
io

n 
gr

ou
p 

(1
97

 p
at

ie
nt

s) 
an

d 
18

 p
at

ie
nt

s 
(8

.5
%

) i
n 

th
e 

no
n-

va
cc

in
at

io
n 

gr
ou

p 
(2

11
 p

at
ie

nt
s) 

de
ve

lo
pe

d 
re

cu
rre

nt
 d

ise
as

e 
re

la
te

d 
to

 
va

cc
in

e 
H

PV
 ty

pe
s 

(H
PV

 1
6 

or
 1

8 
ty

pe
s) 

af
te

r L
EE

P 
(p

 
< 

0.
01

). 

M
ul

tiv
ar

ia
te

 a
na

ly
sis

 s
ho

w
ed

 th
at

 n
o 

va
cc

in
at

io
n 

af
te

r 
LE

EP
 w

as
 a

n 
in

de
pe

nd
en

t r
isk

 fa
ct

or
 fo

r r
ec

ur
re

nt
 C

IN
2–

3 
(H

R 
= 

2.
84

0;
 9

5%
 C

I, 
1.

33
5–

6.
04

2;
 p

 <
 0

.0
1)

.

Va
cc

in
at

io
n 

w
ith

 
th

e 
qu

ad
riv

al
en

t 
H

PV
 v

ac
ci

ne
 a

fte
r 

tre
at

m
en

t m
ay

 
be

 c
on

sid
er

ed
 

in
 p

re
ve

nt
in

g 
re

cu
rre

nc
e 

of
 

C
IN

2–
3.

G
ar

la
nd

 S
M

,
20

16
 

[1
2]

Pr
io

r h
um

an
 

pa
pi

llo
m

av
iru

s- 
16

/
18

 A
S0

4 
ad

ju
va

nt
ed

 
va

cc
in

at
io

n 
pr

ev
en

ts 
re

cu
rre

nt
 h

ig
h-

gr
ad

e 
ce

rv
ic

al
 

in
tra

ep
ith

el
ia

l 
ne

op
la

sia
 a

fte
r 

de
fin

iti
ve

 s
ur

gi
ca

l 
th

er
ap

y:
 P

os
th

oc
 

an
al

ys
is 

fro
m

 
a 

ra
nd

om
iz

ed
 

co
nt

ro
lle

d 
tri

al
.

Po
st-

ho
c 

an
al

ys
is 

of
 th

e 
PA

pi
llo

m
a 

TR
Ia

l a
ga

in
st 

C
an

ce
r I

n 
yo

un
g 

A
du

lts
 (P

AT
RI

C
IA

;  
N

C
T0

01
22

68
1)

.

H
um

an
 

Pa
pi

llo
m

av
iru

s 
(H

PV
)2

16
/

18
 

A
S0

4-
ad

ju
va

nt
ed

 
va

cc
in

e 
or

 c
on

tro
l 

(H
ep

at
iti

s 
A

 
va

cc
in

e)
 a

t 
m

on
th

s 
0,

 1
 

an
d 

6 
an

d 
fo

llo
w

ed
 fo

r 4
 

ye
ar

s.

H
ea

lth
y 

w
om

en
 

ag
ed

 1
5–

25
 

ye
ar

s.

O
f t

he
 to

ta
l 

va
cc

in
at

ed
 

co
ho

rt 
of

 
9.

31
9 

w
om

en
, 1

90
 

un
de

rw
en

t 
an

 e
xc

isi
on

al
 

pr
oc

ed
ur

e 
du

rin
g 

th
e 

tri
al

.

H
ea

lth
y 

w
om

en
 a

ge
d 

15
–2

5 
ye

ar
s.

O
f t

he
 to

ta
l 

va
cc

in
at

ed
 

co
ho

rt 
(c

on
tro

l 
gr

ou
p)

 o
f 

9.
32

5 
w

om
en

, 2
64

 
un

de
rw

en
t 

an
 e

xc
isi

on
al

 
pr

oc
ed

ur
e 

du
rin

g 
th

e 
tri

al
.

In
ci

de
nc

e 
of

 
su

bs
eq

ue
nt

 
H

PV
-re

la
te

d 
C

IN
 g

ra
de

 2
 o

r 
gr

ea
te

r (
C

IN
2+

) 
60

 d
ay

s 
or

 m
or

e 
po

st-
su

rg
er

y.
 

In
ci

de
nc

e 
of

 
H

PV
 re

la
te

d 
C

IN
1+

, a
nd

 
vu

lva
r o

r v
ag

in
al

 
in

tra
ep

ith
el

ia
l 

ne
op

la
sia

 (V
IN

/
Va

IN
) 6

0 
da

ys
 o

r 
m

or
e 

po
st-

su
rg

er
y.

Ef
fic

ac
y 

60
 d

ay
s 

or
 m

or
e 

po
st-

su
rg

er
y 

fo
r a

 fi
rs

t l
es

io
n,

 
irr

es
pe

ct
iv

e 
of

 H
PV

 D
N

A
 re

su
lts

, w
as

 8
8.

2%
 (9

5%
 

C
I: 

14
.8

, 9
9.

7)
 a

ga
in

st 
C

IN
2+

 a
nd

 4
2.

6%
 (2

21
.1

, 
74

.1
) a

ga
in

st 
C

IN
1+

. 

N
o 

VI
N

 w
as

 re
po

rte
d 

an
d 

on
e 

w
om

an
 in

 e
ac

h 
gr

ou
p 

ha
d 

Va
IN

2+
 6

0 
da

ys
 o

r m
or

e 
po

st-
su

rg
er

y.

W
om

en
 w

ho
 

un
de

rg
o 

su
rg

ic
al

 
th

er
ap

y 
fo

r c
er

vi
ca

l 
le

sio
ns

 a
fte

r 
va

cc
in

at
io

n 
w

ith
 

th
e 

H
PV

-1
6/

18
 

va
cc

in
e 

m
ay

 
co

nt
in

ue
 to

 b
en

efi
t 

fro
m

 v
ac

ci
na

tio
n,

 
w

ith
 a

 re
du

ce
d 

ris
k 

of
 d

ev
el

op
in

g 
su

bs
eq

ue
nt

 
C

IN
2+

.

TA
BL

E 
1.

 M
ai

n 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
st

ud
ie

s 
su

pp
or

tin
g 

th
e 

H
PV

 v
ac

ci
na

tio
n 

im
pa

ct
 in

 w
om

en
 u

nd
er

go
in

g 
su

rg
er

y 
fo

r 
H

PV
-r

el
at

ed
 d

is
ea

se
 o

n 
re

cu
rr

en
ce

s.

e13302-4



ORIGINAL ARTICLES Epidemiology Biostatistics and Public Health - 2020, Volume 17, Number 2

Anti-HPV vaccination in women treated for HPV-related lesions: effective vaccination strategy for achieving HPV-related diseases control

Fi
rs

t A
ut

ho
r, 

Ye
ar

Ti
tle

Ty
pe

 o
f s

tu
dy

In
te

rv
en

tio
n

Ex
po

se
d

U
ne

xp
os

ed
O

ut
co

m
es

Re
su

lts
Co

nc
lu

si
on

s

H
ild

es
he

im
 A

,
20

16
 

[1
3]

Im
pa

ct
 o

f h
um

an
 

pa
pi

llo
m

av
iru

s 
(H

PV
) 1

6 
an

d 
18

 v
ac

ci
na

tio
n 

on
 p

re
va

le
nt

 
in

fe
ct

io
ns

 a
nd

 
ra

te
s 

of
 c

er
vi

ca
l 

le
sio

ns
 a

fte
r

ex
ci

sio
na

l 
tre

at
m

en
t.

Ph
as

e 
III 

RC
T.

Va
cc

in
at

io
n 

(3
 

do
se

s 
of

fe
re

d 
ov

er
 6

 m
on

th
s) 

w
ith

 A
S0

4-
ad

ju
va

nt
ed

 
H

PV
-1

6/
18

 
vi

ru
s-l

ik
e 

pa
rti

cl
e 

va
cc

in
e 

or
 

H
ep

at
iti

s 
A

 v
ac

ci
ne

 
(c

on
tro

l g
ro

up
).

85
2 

w
om

en
 

(1
8–

25
 

ye
ar

s) 
w

ith
 

ca
rc

in
og

en
ic

 
hu

m
an

 
pa

pi
llo

m
av

iru
s 

in
fe

cti
on

 a
nd

 
14

2 
w

om
en

 
of

 si
m

ila
r 

ag
e 

w
ho

 
un

de
rw

en
t 

tre
at

m
en

t 
fo

r c
er

vic
al

 
pr

ec
an

ce
r. 

85
9 

w
om

en
 

(1
8–

25
 

ye
ar

s) 
w

ith
 

ca
rc

in
og

en
ic

 
hu

m
an

 
pa

pi
llo

m
av

iru
s 

in
fe

cti
on

 a
nd

 
16

9 
w

om
en

 
of

 si
m

ila
r 

ag
e 

w
ho

 
un

de
rw

en
t 

tre
at

m
en

t 
fo

r c
er

vic
al

 
pr

ec
an

ce
r.

Fo
r t

he
 e

va
lu

at
io

n 
of

 in
fe

ct
io

ns
 

an
d 

le
sio

ns
 th

at
 

oc
cu

rre
d 

am
on

g 
in

fe
ct

ed
 w

om
en

 
at

 th
e 

tim
e 

of
 

en
ro

llm
en

t: 
ty

pe
-

sp
ec

ifi
c 

H
PV

 
vi

ra
l c

le
ar

an
ce

; 
de

ve
lo

pm
en

t o
f 

C
IN

1 
+ 

an
d 

C
IN

2 
+ 

ce
rv

ic
al

 
le

sio
ns

.

Fo
r t

he
 e

va
lu

at
io

n 
of

 w
om

en
 

tre
at

ed
 w

ith
 L

EE
P:

 
H

PV
 in

fe
ct

io
n,

 
pe

rs
ist

en
t i

nf
ec

tio
n 

w
ith

 H
PV

, n
ew

 
sq

ua
m

ou
s 

in
tra

ep
ith

el
ia

l 
le

sio
n 

(S
IL)

 a
nd

 
C

IN
2 

+.

Th
er

e 
w

as
 n

o 
ev

id
en

ce
 o

f v
ac

ci
ne

 e
ffi

ca
cy

 to
 

in
cr

ea
se

 c
le

ar
an

ce
 o

f h
um

an
 p

ap
illo

m
av

iru
s 

in
fe

ct
io

ns
 

or
 d

ec
re

as
e 

in
ci

de
nc

e 
of

 c
yt

ol
og

ic
/

hi
sto

lo
gi

c 
ab

no
rm

al
iti

es
 a

ss
oc

ia
te

d 
w

ith
 h

um
an

 p
ap

illo
m

av
iru

s 
ty

pe
s 

pr
es

en
t a

t e
nr

ol
lm

en
t.

Va
cc

in
e 

ef
fic

ac
y 

fo
r h

um
an

 p
ap

illo
m

av
iru

s 
16

/
18

 
cl

ea
ra

nc
e 

an
d 

ag
ai

ns
t h

um
an

 p
ap

illo
m

av
iru

s 
16

/
18

 
pr

og
re

ss
io

n 
fro

m
 in

fe
ct

io
n 

to
 c

er
vi

ca
l i

nt
ra

ep
ith

el
ia

l 
ne

op
la

sia
 2

+ 
w

er
e 

−5
.4

%
 (9

5%
 c

on
fid

en
ce

 in
te

rv
al

 
−1

9,
10

) a
nd

 0
.3

%
 (9

5%
 c

on
fid

en
ce

 in
te

rv
al

 −
69

,4
1)

, 
re

sp
ec

tiv
el

y.
 

A
m

on
g 

tre
at

ed
 w

om
en

, 3
4.

1%
 h

ad
 o

nc
og

en
ic

 in
fe

ct
io

n 
an

d 
1.

6%
 h

ad
 c

er
vi

ca
l i

nt
ra

ep
ith

el
ia

l n
eo

pl
as

ia
 2

+ 
de

te
ct

ed
 a

fte
r t

re
at

m
en

t, 
re

sp
ec

tiv
el

y,
 a

nd
 o

f t
he

se
 

69
.8

%
 a

nd
 2

0.
0%

 w
er

e 
th

e 
re

su
lt 

of
 n

ew
 in

fe
ct

io
ns

.

N
o 

sig
ni

fic
an

t e
ffe

ct
s 

of
 v

ac
ci

na
tio

n 
on

 ra
te

s 
of

 in
fe

ct
io

n 
/

 le
sio

ns
 a

fte
r t

re
at

m
en

t w
er

e 
ob

se
rv

ed

Va
cc

in
e 

ef
fic

ac
y 

es
tim

at
es

 fo
r h

um
an

 p
ap

illo
m

av
iru

s 
16

/
18

 a
ss

oc
ia

te
d 

pe
rs

ist
en

t i
nf

ec
tio

n 
an

d 
ce

rv
ic

al
 

in
tra

ep
ith

el
ia

l n
eo

pl
as

ia
 2

+ 
af

te
r t

re
at

m
en

t w
er

e 
34

.7
%

 
(9

5%
 c

on
fid

en
ce

 in
te

rv
al

 −
13

1,
 8

2)
 a

nd
 −

21
1%

 (9
5%

 
co

nfi
de

nc
e 

in
te

rv
al

 −
29

01
, 6

8)
, r

es
pe

ct
iv

el
y.

Ev
id

en
ce

 fo
r a

 p
ar

tia
l a

nd
 n

on
sig

ni
fic

an
t p

ro
te

ct
iv

e 
ef

fe
ct

 o
f v

ac
ci

na
tio

n 
ag

ai
ns

t n
ew

 in
fe

ct
io

ns
 a

bs
en

t 
be

fo
re

 tr
ea

tm
en

t w
as

 o
bs

er
ve

d.

Fo
r i

nc
id

en
t h

um
an

 p
ap

illo
m

av
iru

s 
16

/
18

, h
um

an
 

pa
pi

llo
m

av
iru

s 
31

/
33

/
45

, a
nd

 o
nc

og
en

ic
 h

um
an

 
pa

pi
llo

m
av

iru
s 

in
fe

ct
io

ns
 p

os
t-tr

ea
tm

en
t, 

va
cc

in
e 

ef
fic

ac
y 

es
tim

at
es

 w
er

e 
57

.9
%

 (9
5%

 c
on

fid
en

ce
 in

te
rv

al
 −

44
, 

88
), 

72
.9

%
 (9

5%
 c

on
fid

en
ce

 in
te

rv
al

 2
9,

 9
0)

, a
nd

 
36

.7
%

 (9
5%

 c
on

fid
en

ce
 in

te
rv

al
 1

.5
, 5

9)
, r

es
pe

ct
iv

el
y.

N
o 

ev
id

en
ce

 fo
r 

a 
va

cc
in

e 
ef

fe
ct

 
on

 th
e 

fa
te

 o
f 

de
te

ct
ab

le
 h

um
an

 
pa

pi
llo

m
av

iru
s 

in
fe

ct
io

ns
.

 V
ac

ci
na

tio
n 

do
es

 
no

t p
ro

te
ct

 a
ga

in
st 

in
fe

ct
io

ns
/

le
sio

ns
 

af
te

r t
re

at
m

en
t. 

Ev
al

ua
tio

n 
of

 
va

cc
in

e 
pr

ot
ec

tio
n 

ag
ai

ns
t n

ew
 

in
fe

ct
io

ns
 a

nd
 

re
su

lta
nt

 le
sio

ns
 

w
ar

ra
nt

s 
fu

rth
er

 
co

ns
id

er
at

io
n 

in
 

fu
tu

re
 s

tu
di

es
.

TA
BL

E 
1.

 M
ai

n 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
st

ud
ie

s 
su

pp
or

tin
g 

th
e 

H
PV

 v
ac

ci
na

tio
n 

im
pa

ct
 in

 w
om

en
 u

nd
er

go
in

g 
su

rg
er

y 
fo

r 
H

PV
-r

el
at

ed
 d

is
ea

se
 o

n 
re

cu
rr

en
ce

s.

e13302-5



ORIGINAL ARTICLESEpidemiology Biostatistics and Public Health - 2020, Volume 17, Number 2

Anti-HPV vaccination in women treated for HPV-related lesions: effective vaccination strategy for achieving HPV-related diseases control

Fi
rs

t A
ut

ho
r, 

Ye
ar

Ti
tle

Ty
pe

 o
f s

tu
dy

In
te

rv
en

tio
n

Ex
po

se
d

U
ne

xp
os

ed
O

ut
co

m
es

Re
su

lts
Co

nc
lu

si
on

s

G
he

la
rd

i A
,

20
18

 
[1

4]

SP
ER

A
N

ZA
 

pr
oj

ec
t: 

H
PV

 
va

cc
in

at
io

n 
af

te
r 

tre
at

m
en

t f
or

 
C

IN
2+

.

Pr
os

pe
ct

iv
e 

ca
se

-
co

nt
ro

l s
tu

dy
.

Q
ua

dr
iv

al
en

t 
H

PV
 v

ac
ci

ne
 

w
ith

 th
e 

fir
st 

do
se

 in
je

ct
ed

 
im

m
ed

ia
te

ly
 

af
te

r 
co

un
se

llin
g 

(3
0 

da
ys

 a
fte

r 
co

ni
za

tio
n)

 
an

d 
th

e 
re

m
ai

ni
ng

 tw
o 

do
se

s 
2 

an
d 

6 
m

on
th

s 
la

te
r.

24
8 

w
om

en
 

ag
ed

 1
8–

45
 

ye
ar

s 
tre

at
ed

 
w

ith
 L

EE
P 

fo
r 

C
IN

2+
 

(V
ac

ci
na

te
d-

gr
ou

p)
.

27
6 

w
om

en
 

ag
ed

 1
8–

45
 

ye
ar

s 
tre

at
ed

 
w

ith
 L

EE
P 

fo
r 

C
IN

2+
.

N
um

be
r o

f 
C

lin
ic

al
 d

ise
as

e 
re

cu
rre

nc
e 

(C
D

R)
 a

fte
r H

PV
 

va
cc

in
at

io
n 

po
st-

LE
EP

 s
ur

ge
ry

, 
in

 w
om

en
 w

ith
 

hi
gh

-g
ra

de
 C

IN
 

an
d 

m
ic

ro
in

va
siv

e 
ce

rv
ic

al
 

ca
rc

in
om

a.

C
D

R 
w

as
 o

bs
er

ve
d 

in
 1

1 
ca

se
s 

(6
,4

%
) o

f t
he

 N
V-

gr
ou

p 
w

hi
le

 in
 th

e 
V-

gr
ou

p 
on

ly
 2

 re
cu

rre
nt

 c
as

es
 (1

,2
%

) w
er

e 
re

co
rd

ed
. 

Va
cc

in
at

io
n 

w
as

 a
ss

oc
ia

te
d 

w
ith

 a
 s

ig
ni

fic
an

tly
 re

du
ce

d 
ris

k 
of

 s
ub

se
qu

en
t H

PV
 re

la
te

d 
hi

gh
-g

ra
de

 C
IN

 a
fte

r 
ce

rv
ic

al
 s

ur
ge

ry
 b

y 
81

.2
%

 (9
5%

 C
I, 

34
,3

–9
5,

7)
.

In
 th

e 
N

V-
gr

ou
p,

 H
PV

 ty
pe

s 
w

er
e 

H
PV

 
11

,1
6,

18
,3

1,
33

,4
5,

53
,8

2.
 

Th
e 

m
os

t f
re

qu
en

t H
PV

 ty
pe

 o
bs

er
ve

d 
in

 th
e 

N
V-

gr
ou

p 
w

as
 H

PV
 1

6,
 w

hi
ch

 w
as

 id
en

tifi
ed

 in
 th

e 
63

,6
%

 o
f t

he
 

C
D

R.
 In

 th
e 

N
V-

gr
ou

p 
6 

ou
t o

f 1
1 

pa
tie

nt
s 

sh
ow

ed
 H

PV
 

co
-in

fe
ct

io
n 

w
ith

 o
ne

 o
r m

or
e 

H
PV

 ty
pe

s 
at

 th
e 

tim
e 

of
 

th
e 

re
cu

rre
nc

e.
In

 th
e 

V-
gr

ou
p 

on
ly

 2
 C

D
R 

w
er

e 
de

te
ct

ed
 a

nd
 th

ey
 w

er
e 

as
so

ci
at

ed
, r

es
pe

ct
iv

el
y,

 to
 H

PV
 3

3 
an

d 
82

. 

N
on

e 
of

 th
e 

H
PV

 ty
pe

 c
on

ta
in

ed
 in

 th
e 

qu
ad

riv
al

en
t 

va
cc

in
e 

w
as

 d
et

ec
te

d 
in

 th
e 

cl
in

ic
al

 re
la

ps
es

 o
f t

he
 

V-
gr

ou
p.

 

N
o 

ca
se

 o
f a

ny
 s

ub
se

qu
en

t h
ig

h 
gr

ad
e 

C
IN

 re
la

te
d 

to
 v

ac
ci

ne
 H

PV
 ty

pe
s 

(6
, 1

1,
 1

6,
 o

r 1
8)

 a
fte

r c
er

vi
ca

l 
su

rg
er

y 
w

as
 o

bs
er

ve
d,

 th
is 

tra
ns

la
te

s 
in

to
 a

n 
ef

fic
ac

y 
of

 1
00

%
.

Q
ua

dr
iv

al
en

t 
H

PV
 v

ac
ci

na
tio

n 
in

 w
om

en
 w

ho
 

un
de

rg
o 

su
rg

ic
al

 
th

er
ap

y 
fo

r C
IN

2+
 

ce
rv

ic
al

 le
sio

n 
an

d 
FI

G
O

 s
ta

ge
 IA

1 
ce

rv
ic

al
 c

an
ce

r 
re

du
ce

 th
e 

ris
k 

of
 

re
cu

rre
nt

 d
ise

as
e 

in
 

th
e 

or
de

r o
f 8

0%
. 

D
at

a 
fro

m
 th

e 
SP

ER
A

N
ZA

 
stu

dy
 s

us
ta

in
ed

 
th

e 
cl

in
ic

al
 

ef
fe

ct
iv

en
es

s 
of

 
H

PV
 v

ac
ci

na
tio

n 
af

te
r L

EE
P 

tre
at

m
en

t 
in

 h
ig

h 
gr

ad
e 

ce
rv

ic
al

 le
sio

ns
 

an
d 

in
iti

al
ly

 
in

va
siv

e 
ce

rv
ic

al
 

ca
nc

er
. 

Th
e 

cl
in

ic
al

 
im

pl
ic

at
io

ns
 o

f 
th

is 
str

at
eg

y 
m

ay
 

in
flu

en
ce

 th
e 

po
st 

tre
at

m
en

t 
m

an
ag

em
en

t o
f 

H
PV

 d
ise

as
es

. T
hi

s 
do

es
 n

ot
 im

pl
y 

a 
th

er
ap

eu
tic

 e
ffe

ct
 

of
 th

e 
va

cc
in

es
 b

ut
 

un
de

rli
ne

s 
its

 ro
le

 
as

 a
n 

ad
ju

va
nt

 to
 

su
rg

ic
al

 tr
ea

tm
en

t.

TA
BL

E 
1.

 M
ai

n 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
st

ud
ie

s 
su

pp
or

tin
g 

th
e 

H
PV

 v
ac

ci
na

tio
n 

im
pa

ct
 in

 w
om

en
 u

nd
er

go
in

g 
su

rg
er

y 
fo

r 
H

PV
-r

el
at

ed
 d

is
ea

se
 o

n 
re

cu
rr

en
ce

s.

e13302-6



ORIGINAL ARTICLES Epidemiology Biostatistics and Public Health - 2020, Volume 17, Number 2

Anti-HPV vaccination in women treated for HPV-related lesions: effective vaccination strategy for achieving HPV-related diseases control

Fi
rs

t A
ut

ho
r, 

Ye
ar

Ti
tle

Ty
pe

 o
f s

tu
dy

In
te

rv
en

tio
n

Ex
po

se
d

U
ne

xp
os

ed
O

ut
co

m
es

Re
su

lts
Co

nc
lu

si
on

s

Pi
er

al
li 

A
,

20
18

 
[4

]

In
di

ca
tio

n 
of

 
pr

op
hy

la
ct

ic
 

va
cc

in
es

 a
s 

a 
to

ol
 

fo
r s

ec
on

da
ry

 
pr

ev
en

tio
n 

in
 

H
PV

-lin
ke

d 
di

se
as

e.

Pr
os

pe
ct

iv
e 

ra
nd

om
iz

ed
 

co
nt

ro
lle

d 
tri

al
.

H
PV

 
qu

ad
riv

al
en

t 
va

cc
in

e 
at

 
0,

 2
 a

nd
 6

 
m

on
th

s 
po

st 
tre

at
m

en
t 

(V
ac

ci
na

tio
n 

gr
ou

p)
.

89
 w

om
en

 
un

de
r 4

5 
ye

ar
s 

of
 a

ge
 

tre
at

ed
 fo

r 
H

PV
-lin

ke
d 

di
se

as
e 

an
d 

w
ith

 n
eg

at
iv

e 
H

PV
 te

st,
 

cy
to

lo
gy

 a
nd

 
co

lp
os

co
py

 
3 

m
on

th
s 

af
te

r 
tre

at
m

en
t.

89
 w

om
en

 
un

de
r 4

5 
ye

ar
s 

of
 a

ge
 

tre
at

ed
 fo

r 
H

PV
-lin

ke
d 

di
se

as
e 

an
d 

w
ith

 n
eg

at
iv

e 
H

PV
 te

st,
 

cy
to

lo
gy

 a
nd

 
co

lp
os

co
py

 3
 

m
on

th
s 

af
te

r 
tre

at
m

en
t

(g
ro

up
 th

at
 

w
as

 o
nl

y 
su

bm
itt

ed
 to

 
fo

llo
w

-u
p)

.

N
um

be
r o

f H
PV

-
re

la
te

d 
re

cu
rre

nt
 

di
se

as
e 

af
te

r 
tre

at
m

en
t.

Ra
te

 o
f a

bn
or

m
al

 
cy

to
lo

gy
 a

nd
 

pe
rs

ist
en

t 
ab

no
rm

al
 

cy
to

lo
gy

 d
ur

in
g 

th
e 

fo
llo

w
-u

p 
pe

rio
d.

In
 th

e 
va

cc
in

at
io

n 
gr

ou
p 

3.
4%

 (3
 w

om
en

) d
ev

el
op

ed
 

re
cu

rre
nc

e 
du

rin
g 

th
e 

fo
llo

w
-u

p 
pe

rio
d.

 A
ll 

re
cu

rre
nc

es
 

w
er

e 
lo

w
-g

ra
de

 c
er

vi
ca

l s
qu

am
ou

s 
in

tra
ep

ith
el

ia
l 

le
sio

ns
.

In
 th

e 
no

n-
va

cc
in

at
io

n 
gr

ou
p,

 1
3.

5%
 (1

2 
w

om
en

) 
de

ve
lo

pe
d 

re
cu

rre
nc

e:
 8

 lo
w

-g
ra

de
 S

IL,
 3

 a
ffe

ct
in

g 
vu

lva
 a

nd
 v

ag
in

a 
an

d 
5 

af
fe

ct
in

g 
ce

rv
ix

, a
nd

 4
 

de
ve

lo
pe

d 
hi

gh
-g

ra
de

 c
er

vi
ca

l S
IL.

 
Th

e 
m

ea
n 

tim
e 

be
tw

ee
n 

th
e 

da
te

 o
f e

nr
ol

lm
en

t a
nd

 th
e 

da
te

 o
f r

el
ap

se
 w

as
 1

4.
5 

m
on

th
s 

(ra
ng

e 
6–

24
) i

n 
th

e 
no

n 
va

cc
in

at
io

n 
gr

ou
p 

an
d 

18
 m

on
th

s 
(ra

ng
e 

12
–2

4)
 

in
 th

e 
va

cc
in

at
io

n 
gr

ou
p.

 T
he

 d
iff

er
en

ce
 b

et
w

ee
n 

tw
o 

gr
ou

ps
, a

na
ly

ze
d 

w
ith

 t 
te

st,
 d

id
 n

ot
 s

ho
w

 a
 s

ta
tis

tic
al

 
sig

ni
fic

an
ce

 (p
 =

 0
.2

9)
. 

H
PV

 g
en

ot
yp

in
g 

pe
rfo

rm
ed

 in
 c

as
e 

of
 re

cu
rre

nc
e 

in
 

th
e 

va
cc

in
at

io
n 

gr
ou

p 
hi

gh
lig

ht
ed

 th
e 

hi
gh

-ri
sk

 (H
R)

 
H

PV
 ty

pe
s 

in
 a

ll 
ca

se
s:

 o
ne

 p
os

iti
ve

 to
 H

PV
 ty

pe
 1

6,
 

on
e 

po
sit

iv
e 

to
 H

PV
 ty

pe
s 

18
 a

nd
 3

3 
an

d 
on

e 
po

sit
iv

e 
to

 H
PV

 ty
pe

 3
1.

 In
 th

e 
no

n-
va

cc
in

at
io

n 
gr

ou
p,

 o
f t

he
 

th
re

e 
ca

se
s 

of
 v

ul
va

 a
nd

 v
ag

in
al

 re
cu

rre
nc

es
, t

w
o 

w
er

e 
re

la
te

d 
to

 lo
w

-ri
sk

 (L
R)

 (H
PV

 6
 -5

3)
 a

nd
 o

ne
 to

 H
R 

H
PV

 
ty

pe
 5

2 
an

d 
LR

-LS
IL 

H
PV

 ty
pe

 5
5.

D
ur

in
g 

th
e 

fo
llo

w
-u

p 
pe

rio
d,

 2
5.

8%
 (2

3 
pa

tie
nt

s) 
ha

d 
an

 a
bn

or
m

al
 P

ap
 te

st 
in

 th
e 

no
n-

va
cc

in
at

io
n 

gr
ou

p 
an

d 
7,

9%
 (7

 p
at

ie
nt

s) 
ha

d 
an

 a
bn

or
m

al
 P

ap
 te

st 
in

 th
e 

va
cc

in
at

io
n 

gr
ou

p.
 O

f t
he

 a
bn

or
m

al
 P

ap
 te

sts
 in

 th
e 

va
cc

in
at

io
n 

gr
ou

p,
 5

 w
er

e 
LS

IL 
re

la
te

d 
to

 H
R 

H
PV

 a
nd

 
2 

w
er

e 
A

SC
U

S,
 2

 w
er

e 
re

la
te

d 
to

 H
R 

H
PV

 a
nd

 tw
o 

to
 

LR
 H

PV
.

O
f t

he
 2

3 
ab

no
rm

al
 P

ap
 te

sts
 in

 th
e 

no
n-

va
cc

in
at

io
n 

gr
ou

p,
 1

 w
as

 A
SC

H
, 1

 w
as

 A
G

C
, 8

 w
er

e 
LS

IL 
an

d 
13

 
w

er
e 

A
SC

U
S.

 
18

 (1
 A

SC
H

, 1
 A

G
C

, 6
 L

SI
L 

an
d 

10
 A

SC
U

S)
 o

f t
he

 
ab

no
rm

al
 c

yt
ol

og
ie

s 
w

er
e 

re
la

te
d 

to
 H

R 
H

PV
, 4

 (2
 

A
SC

U
S 

an
d 

2 
A

SC
U

S)
 to

 L
R 

H
PV

 a
nd

 1
 (A

SC
U

S)
 to

 a
 

ne
ga

tiv
e 

H
PV

 te
st.

Th
e 

m
ea

n 
tim

e 
du

rin
g 

w
hi

ch
 th

e 
Pa

p 
te

sts
 re

su
lte

d 
ab

no
rm

al
 in

 th
e 

fo
llo

w
-u

p 
pe

rio
d 

w
as

 1
1.

20
 m

on
th

s 
(ra

ng
e 

6–
24

) i
n 

th
e 

no
n-

va
cc

in
at

io
n 

gr
ou

p 
an

d 
16

.2
9 

m
on

th
s 

(ra
ng

e 
12

–2
4)

 in
 th

e 
va

cc
in

at
io

n 
gr

ou
p,

 n
ot

 
sh

ow
in

g 
a 

sta
tis

tic
al

 s
ig

ni
fic

an
ce

 d
iff

er
en

ce
 w

ith
 t 

te
sts

 
be

tw
ee

n 
th

e 
tw

o 
stu

dy
 g

ro
up

s 
(p

 =
 0

.0
7)

.

In
 th

e 
va

cc
in

at
io

n 
gr

ou
p,

 th
e 

ab
no

rm
al

ity
 o

f t
he

 s
ev

en
 

Pa
p 

te
sts

 w
as

 n
ot

 c
on

fir
m

ed
 in

 a
ny

 c
as

e 
at

 th
e 

fo
llo

w
in

g 
6 

m
on

th
s 

fo
llo

w
-u

p 
vi

sit
. W

hi
le

 in
 th

e 
no

n-
va

cc
in

at
io

n 
gr

ou
p,

 th
e 

ab
no

rm
al

ity
 o

f t
he

 P
ap

 s
m

ea
r w

as
 c

on
fir

m
ed

 
in

 9
 c

as
es

 (3
9.

1%
) i

n 
th

e 
6-

m
on

th
 fo

llo
w

-u
p 

vi
sit

.

Th
e 

va
cc

in
at

io
n 

w
as

 a
bl

e 
to

 re
du

ce
 b

ot
h 

th
e 

ra
te

 
of

 a
bn

or
m

al
ity

 to
 P

ap
 te

st 
an

d 
th

e 
ra

te
 o

f p
er

sis
te

nt
 

ab
no

rm
al

 c
er

vi
ca

l c
yt

ol
og

y 
(p

 <
 0

.0
5)

.

Th
e 

va
cc

in
at

io
n 

w
ith

 q
ua

dr
iv

al
en

t 
H

PV
 v

ac
ci

ne
 w

as
 

a 
to

ol
 to

 re
du

ce
 

th
e 

in
ci

de
nc

e 
of

 
re

cu
rre

nc
e 

of
 H

PV
 

re
la

te
d 

di
se

as
e 

in
 

w
om

en
 p

re
vi

ou
sly

 
tre

at
ed

 fo
r 

ce
rv

ic
al

 s
qu

am
ou

s 
in

tra
ep

ith
el

ia
l 

le
sio

n.

Th
e 

H
PV

 
va

cc
in

e 
ca

n 
be

 
re

co
m

m
en

de
d 

in
 w

om
en

 
al

re
ad

y 
tre

at
ed

 
fo

r H
PV

-re
la

te
d 

di
se

as
e 

gi
ve

n 
th

e 
sig

ni
fic

an
t 

re
du

ct
io

n 
in

 th
e 

in
ci

de
nc

e 
of

 
re

cu
rre

nc
e 

of
 H

PV
 

di
se

as
es

 a
nd

 
ab

no
rm

al
ity

 o
f 

th
e 

Pa
p 

te
st 

in
 th

e 
va

cc
in

at
io

n 
gr

ou
p.

Th
e 

in
tro

du
ct

io
n 

of
 

H
PV

 v
ac

ci
na

tio
n 

du
rin

g 
th

e 
fo

llo
w

-u
p 

po
st 

tre
at

m
en

t f
or

 H
PV

-
lin

ke
d 

di
se

as
e 

is 
re

co
m

m
en

de
d 

to
 

re
du

ce
 th

e 
ris

k 
of

 
re

cu
rre

nc
e.

TA
BL

E 
1.

 M
ai

n 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
st

ud
ie

s 
su

pp
or

tin
g 

th
e 

H
PV

 v
ac

ci
na

tio
n 

im
pa

ct
 in

 w
om

en
 u

nd
er

go
in

g 
su

rg
er

y 
fo

r 
H

PV
-r

el
at

ed
 d

is
ea

se
 o

n 
re

cu
rr

en
ce

s.

e13302-7



ORIGINAL ARTICLESEpidemiology Biostatistics and Public Health - 2020, Volume 17, Number 2

Anti-HPV vaccination in women treated for HPV-related lesions: effective vaccination strategy for achieving HPV-related diseases control

Acknowledgement

The HTA project was supported and funded from 
MSD Italia S.r.l. 

The contents reported in this Article are those of the 
authors and has not been conditioned by the Funder.

References 

1. Colamesta V, Grossi A, Barbara A, et al. Human Papilloma Virus 
(HPV) vaccination in Italy: towards new perspectives and new 
challenges. Epidemiology Biostatistics and Public Health – 2018; 
Volume 15, Number 4.

2. Hartwig S, St Guily JL, 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 Agent Cancer 2017; 12:19

3. Aiom-Airtum. I numeri del cancro in Italia. Edizione 2018
4. Pieralli A, Bianchi C, Auzzi N, et al. Indication of prophylactic 

vaccines as a tool for secondary prevention in HPV-linked disease. 
Archives of Gynecology and Obstetrics 2018; 298:1205–1210.

5. Byun JM, Jeong DH, Kim YN, et al. Persistent HPV-16 infection 
leads to recurrence of high-grade cervical intraepithelial neoplasia. 
Medicine 2018; 97:51.

6. Calabrò GE, Carini E, Bonanni P, et al. Report di approfondimento e 
valutazione, con metodologia HTA (Health Technology Assessment), 
della vaccinazione anti-HPV nelle donne trattate per lesioni HPV-
correlate. QIJPH. 2019; Vol: 8 - Num. 7

7. Giorgi Rossi P, Ricciardi A, Cohet C, et al. Epidemiology and costs of 
cervical cancer screening and cervical dysplasia in Italy. BMC Public 
Health 2009; 9:71

8. Nagai Y, Maehama T, Asato T, Kanazawa K. Persistence of 
human papillomavirus infection after therapeutic conization for CIN 
3: is it an alarm for disease recurrence? Gynecol Oncol. 2000 
Nov;79(2):294-9

9. Ebisch RMF, Rutten DWE, IntHout J, et al. Long-Lasting Increased Risk 
of Human Papillomavirus–Related Carcinomas and Premalignancies 
After Cervical Intraepithelial Neoplasia Grade 3: A Population-Based 
Cohort Study. J Clin Oncol. 2017;35(22):2542)

10. Joura EA, Garland SM, Paavonen J, FUTURE I and II Study Group 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. BMJ 2012; 344: e1401

11. Kang WD, Choi HS, Kim SM. Is vaccination with quadrivalent HPV 
vaccine after loop electrosurgical excision procedure effective in 
preventing recurrence in patients with high-grade cervical intraepithelial 
neoplasia (CIN2-3)? Gynecol Oncol 2013; 130(2):264–268

12. Garland SM, Paavonen J, Jaisamrarn U, HPV PATRICIA Study Group et 
al. Prior human papillomavirus-16/18 AS04adjuvanted vaccination 
prevents recurrent high-grade cervical intraepithelial neoplasia after 
definitive surgical therapy: Posthoc analysis from a randomized 
controlled trial. Int J Cancer 2016; 139(12):2812–2826

13. Hildesheim A, Gonzalez P, Kreimer AR, et al. Impact of human 
papillomavirus (HPV) 16 and 18 vaccination on prevalent infections 
and rates of cervical lesions after excisional treatment. Am J Obstet 
Gynecol. 2016 August; 215(2): 212.e1–212.e15

14. Ghelardi A, Parazzini F, Martella F, et al. SPERANZA project: HPV 
vaccination after treatment for CIN2+. Gynecologic Oncology 151 
(2018) 229–234.

15. WHO. Human Papilloma Virus Vaccines: WHO Position Paper. 
Weekly Epidemiological Record, No. 1584, 2009 117–132.

16. Stanley MA. Human papillomavirus vaccines, Rev. Med. Virol. 16 (3) 
(2006 May– Jun) 139–149.

17. Olsson SE, Kjaer SH, Sigurdsson K, et al. Evaluation of quadrivalent 
HPV 6/11/16/18 vaccine efficacy against cervical and anogenital 
disease in subjects with serological evidence of prior vaccine type 
HPV infection, Hum. Vaccin. 5 (10) (2009 Oct) 696–704.

18. Luna J, Plata M, Gonzalez M, et al. Long-Term Follow-up Observation 
of the Safety, Immunogenicity, and Effectiveness of Gardasil™ in Adult 
Women. PLoS One. 2013 Dec 31;8(12): e83431.

19. Markowitz LE, Dunne EF, Saraiya M et al. Human papillomavirus 
vaccination: recommendations of the Advisory Committee on 
Immunization Practices (ACIP). MMWR Recomm Rep 2014; 63:1

20. Ault KA, Future II Study Group. Effect of prophylactic human 
papillomavirus L1 virus-like-particle vaccine on risk of cervical 
intraepithelial neoplasia grade 2, grade 3, and adenocarcinoma 
in situ: a combined analysis of four randomised clinical trials. Lancet 
2007; 369:1861–1868

21. Sangar VC, Ghongane B, Mathur G. Development of human 
papillomavirus (HPV) vaccines: a review of literature and clinical 
update. Rev Recent Clin Trials 2016; 11:284–289

22. Acampora A, Grossi A, Barbara A, et al. Strategies to achieve HPV-
related disease control in Italy: results from an integrative approach. 
Epidemiology Biostatistics and Public Health – 2019; Vol.16, 
Number 3.

23. Mennini FS, Fabiano G, Favato G et al. Economic burden of HPV9-
related diseases: a real-world cost analysis from Italy. The European 
Journal of Health Economics. March 2019.

24. Weinmann S, Naleway A, Swamy G, et al. Pregnancy Outcomes after 
Treatment for Cervical Cancer Precursor Lesions: An Observational 
Study. PLOS ONE, January 4, 2017.

25. Cavallo, MC, Gugiatti, A, Fattore, G, et al. Cost of care and social 
consequences of very low birth weight infants without premature-
related morbidities in Italy. Italian journal of pediatrics, 2015; 
41(1), 59.

e13302-8


