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Introduction

Clinical and subclinical infections caused by the Human 
Papillomavirus (HPV), are the most common sexually transmit-
ted infections, since most sexually-active individuals are likely to 
be exposed to HPV infection during their lifetimes.1 Most HPV 
infections in the genital tract are short-lived and asymptomatic 
and regress on their own, however, about 5% of infections are 
not cleared within 2 y.2

The demonstration that the persistency of infections by some 
HPV genotypes (high-oncogenic HPV types) is the necessary 
cause for the development of cervical cancer, the second most 
common malignant disease in women and the leading cause of 
cancer death in developing countries, was one of the most impor-
tant scientific discoveries of the last century.3 High oncogenic-
risk HPV genotypes are also associated with other types of 
malignancies, in varying proportions: 60% of vaginal, 40–60% 
of vulvar, 45–95% of anal, 30% of head and neck, and also part 
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a total of 271 participants were recruited in the study group. all three diary cards were completed and delivered by 186 
subjects (85.7% of participants). In all, a total of 616 diary cards were collected: 216 after the 1st dose, 209 after the 2nd 
dose and 191 after the 3rd dose. No severe symptoms were registered. The most frequently reported adverse reaction 
proved to be pain at the site of injection (83.4% of doses), followed by local swelling (20.8%) and pyrexia (14.6%). The 
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of urethra and penis carcinomas are caused by high oncogenic-
risk HPV types.4-10

Recently, two highly effective prophylactic vaccines became 
available: Cervarix® (GlaxoSmithKline), bivalent vaccine able to 
prevent infections caused by HPV 16 and 18, the types respon-
sible for about 70% of cervical cancers, and Gardasil® (Sanofi 
Pasteur MSD), quadrivalent vaccine that additionally protects 
against infection with HPV 6 and HPV 11, that cause around 
90% of genital warts.11

In Italy, HPV vaccination was introduced into national 
immunization schedules in the second half of 2007; its targets 
are females aged 12 y, since in preadolescence sexual exposure is 
close to null, the immune system guarantees a better response, it 
is possible to catch-up missing doses and offer again immuniza-
tion in case of lack of compliance. Moreover, it is convenient to 
add such vaccination to the others provided at the same age.12 In 
Tuscany, following the decisions of the Regional Health Council 
(DGR n.1020 issued the 27th of December 2007 and DGR 
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of vaccination, regardless of the dose administered. The most 
frequently reported adverse reaction correlated with the admin-
istration of Cervarix proved to be pain at the site of injection 
(83.4% of doses), followed by local swelling (20.8%) and pyrexia 
(14.6%).

Table 2 shows data regarding the adverse reactions elicited 
within 14 d of vaccination, subdivided according to the dose 
administered. The local symptom most frequently reported 
after each dose was local pain, however, only 15 subjects after 
the first dose (6.9% of recipients), 10 subjects after the second 
dose (4.8%) and 15 subjects after the third dose (7.9%) suffered 
intense pain, which, even in these cases, was always temporary 
(Fig. 1).

Local swelling was the second most frequently observed 
adverse reaction after each dose, reported as severe or moderate 
by only 5 subjects after the first dose (2.3%), 4 subjects after the 
second dose (1.9%) and 10 subjects after the third dose (5.2%) 
(Fig. 1).

With regards to the other local reactions evaluated, pruritus 
and erythema, no severe symptoms were registered. A moderate 
intensity was reported by only 2 subjects (pruritus) and by 1 sub-
ject (erythema) after the first dose (0.9% and 0.5% of recipients, 
respectively), by 2 subjects (pruritus) and by 1 subject (erythema) 
after the second dose (1% and 0.5% of recipients, respectively), 
by 4 subjects (pruritus) and by 4 subjects (erythema) after the 
third dose (2.1% and 2.1% of recipients in both cases).

An axillary temperature higher than 37.5°C was reported by 
only 2 subjects (0.9% of recipients) after the first dose, 5 subjects 
(2.4%) after the second dose and 7 subjects (3.7%) after the third 
dose (Fig. 1). The use of anti-fever medications was notified by 
6 subjects following the administration of the first dose (2.8% of 
recipients), by 7 subjects following the administration of the sec-
ond dose (3.3%) and by 8 subjects following the administration 
of the third dose (4.2%).

The intensity of the symptoms was such as to require medical 
attention only in 2 cases after the first dose (0.9% of recipients), 
in one case after the second dose (0.5%) and in 2 cases follow-
ing the administration of the third dose (1.1%). Regarding the 
incidence of symptoms with respect to the dose administered, 
local pain was referred more frequently after the 1st and the 3rd 
dose than after the second; local swelling was significantly more 
frequent after the third dose than after the first dose. The inci-
dence of all the other symptoms did not differ with each sub-
sequent dose. The corresponding statistical analysis is shown in 
Table 3. The same analysis was performed with regards to the 
subset of 186 subjects who completed all doses and returned all 
three safety diary cards: the results did not differ from those seen 
in the entire data set (Table 4 and Table 5).

The proportion of women reporting at least one symptom 
other than those listed in the safety diary cards was 11.1% after 
the first dose, 5.3% after the second dose and 6.3% after the 
third dose. Among these symptoms, the most frequently reported 
was headache, reported by 11 subjects after the first dose (5.1%), 
7 subjects after the second dose (3.4%) and 7 subjects after the 
third dose (3.7%). Gastrointestinal symptoms were recorded by 
5 subjects after the first dose (2.3%), 3 subjects after the second 

n.856 issued the 27th of October 2008), the vaccination program 
started on January 1, 2008. Cervarix® has ever since been offered 
to girls aged 12. One year later, free offer was expanded to girls 
aged 13–16 y, with girls aged 16 actively called for vaccination. 
The vaccination course consists of three doses over a period of six 
months: the recommended vaccination schedule is 0, 1, 6 mo.

The present study is part of a project called “Effective surveil-
lance and impact of HPV vaccination on screening for cervical 
cancer in Tuscany” funded by the Tuscan Tumor Institute (ITT) 
in Florence, a randomized controlled trial offering vaccination 
at the time of the first call to the cervical cancer screening pro-
gram, which is offered free of charge in some Italian regions to all 
women at 25 y old of age. Within the study, free anti-HPV vac-
cine was offered to a randomized sample of women undergoing 
Pap test screening for the first time.

The aim of the present study was to gather data on the safety 
of the HPV-16/18 AS04-adjuvanted vaccine (Cervarix®) among 
women aged 25, evaluating the frequency and severity of adverse 
events reported after HPV vaccination of women participating 
in the study and to compare the results obtained with previously 
published data regarding a sample of Italian preadolescents.13 
The information obtained concerns the occurrence of local side 
effects (pain, pruritus, swelling, redness) and/or systemic effects 
(fever, including the use of anti-fever medications), as well as the 
requirement of medical intervention within the 14 d following 
each injection.

Results

A total of 271 participants was recruited in the study group; 221 
of them received the first dose, 217 received the second dose and 
213 received the third dose. Among the 50 women who did not 
receive the first dose after being recruited: 38 refused after ran-
domization and the remaining 12 did not attend the appointment 
even after being solicited by phone for a second date. Among 
those who did not receive the second dose: 2 refused and 2 did 
not attend the appointment even after phone call for a second 
date. Among those who did not receive the third dose: 1 refused 
and 3 did not attend the appointment.

All three diary cards were completed and delivered by 186 
subjects (85.7% of participants). In all, a total of 616 diary cards 
were collected: 216 after the 1st dose, 209 after the 2nd dose 
and 191 after the 3rd dose. No serious adverse events related to 
vaccination occurred. Table 1 reports the numbers and the per-
centages of the local and general reactions elicited within 14 d 

Table 1. adverse reactions registered in the 14 d after immunization

Number of diary cards with at 
least one positive response

% (CI 95%)

Adverse reactions

Local pain 514 83.4% (80.3–86.3)

Local swelling 128 20.8% (17.6–24.2)

Local erythema 60 9.7% (7.5–12.4)

Local pruritus 58 9.4% (7.2–12.0)

Fever 90 14.6% (11.9–17.7)
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regulating medicines and medical devices in the UK, issued the 
last Suspected Adverse Reaction Analysis on Cervarix:20 accord-
ing to this analysis, based on 4,445 reports on 9673 suspected 
reactions following the administration of at least 4 million doses 
across the UK since September 2008, the vast majority of sus-
pected adverse reactions are related to either the signs and symp-
toms of recognized side effects listed in the product information 
or are due to the injection process and not to the vaccine itself. 
For the isolated cases of other medical conditions reported, the 
analysis concludes indicating that the available evidence does not 
suggest that the vaccine caused the conditions and that those 
events may have been coincidental.

dose (1.4%) and 2 subjects after the 
third dose (1.1%).

A vasovagal syncope was recorded 
by 2 subjects: one following the 
administration of the first dose, the 
other following the administration of 
the third dose.

The results of the present study 
were compared with those of an inde-
pendent study performed in Tuscany 
and Liguria, assessing the safety and 
tolerability of HPV bivalent vaccine 
on a sample of preadolescents women, 
in which more than 7,100 question-
naires were collected.13 A statistically 
significant difference in the frequency 
of symptoms reported was observed 
with regards to local pain and fever, 
both more frequently registered in the 
case of our sample of 25 y old women 
(83.4% against 68.3% and 14.6% against 3.3%, respectively), 
the value of Pearson χ2 being 61.2283 (p = 0.000) and 178.7089 
(p = 0.000), respectively (Fig. 2). No statistically significant dif-
ference in the incidence of the other symptoms was noted.

Discussion

Cervarix is a mixture of virus-like particles derived from the L1 
capsid proteins of HPV types 16 and 18, formulated with the 
AS04 adjuvant system (aluminum hydroxide with 3-deacylated 
monophosphotyl lyped A).

Prior to licensure, efficacy and safety of Cervarix was exten-
sively evaluated in clinical trials and assessed as safe:14-19 the vac-
cine appears to be generally well tolerated, being injection-site 
reactions the most frequently reported adverse events. General 
adverse effects, such as fever, fatigue, headache and myalgia can 
also be induced by the vaccine. Since Cervarix is not a live vac-
cine nor it contains HPV DNA, and aluminum-based adjuvant 
have been extensively used in other vaccines, there should be no 
reason to suspect serious vaccine safety problems a priori; none-
theless, post marketing monitoring is required in order to detect 
very rare but potentially important adverse reactions, that are dif-
ficult to identify in the pre-licensure assessment phase.

In July 2010, the Medicine and Healthcare products 
Regulatory Agency, the government agency responsible for 

Table 2. adverse reactions registered in the 14 d following the administration of each dose

I dose (n = 216) II dose (n = 209) III dose (n = 191)

N % (CI 95%) N % (CI 95%) N % (CI 95%)

Local pain 189 87.5 (82.3–91.6) 159 76.1 (69.7–81.7) 166 86.9 (81.3–91.4)

Local swelling 33 15.3 (10.8–20.8) 43 20.6 (15.3–26.7) 52 27.2 (21.1–34.1)

Local pruritus 19 8.8 (5.4- 13.4) 17 8.1 (4.8–12.7) 22 11.5 (7.4–16.9)

Local erythema 18 8.3 (5.0–12.9) 22 10.5 (6.7–15.5) 20 10.5 (6.5–15.7)

Fever 33 15.3 (10.8–20.8) 30 14.4 (9.9–19.9) 27 14.1 (9.5–19.9)

Figure 1. Intensity of adverse reactions after each dose.

Table 3. assessment of difference in tolerability after each dose 

Adverse  
reaction

I dose VS II 
dose

I dose VS III 
dose

II dose VS III 
dose

χ2 p χ2 p χ2 p

Local pain 9.3436 0.002 0.0316 0.859 7.6897 0.006

Local swelling 2.0291 0.154 8.7569 0.003 2.4377 0.118

Local pruritus 0.0601 0.806 0.8291 0.363 1.2990 0.254

Local erythema 0.5992 0.439 0.5473 0.459 0.0003 0.986

Fever 0.0718 0.789 0.1051 0.746 0.0039 0.950

significant values (p < 0.05) are indicated in bold type.
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disease, in the context of a comprehensive approach to the control 
of the disease. As a matter of fact, while offering vaccination to 
women invited to participate in the cancer screening for the first 
time would represent an excellent opportunity to reach women 
of childbearing age, the introduction of the vaccination in this 
subgroup, on the other hand, is likely to facilitate the compliance 
to the cancer screening itself, further contributing to the reduc-
tion of the burden of the illness, as most cases of cancer arise in 
individuals who are not willing to participate in screening pro-
grams. Obviously, the sensitivity and specificity of screening tests 
in immunized women would need to be reassessed: since both 
the incidence and the prevalence of the disease would be likely to 
decrease, it would be important to evaluate the data of the follow-
up trials currently underway so as to assess the impact on the 
total number of cytological abnormalities and identify the best 
screening strategy in the vaccinated population (age of interven-
tion, mode, HPV testing or cytology, and frequency of screen-
ings in order to minimize unnecessary procedures and costs). 
Assessing the impact of vaccination on other genital and non-
genital cancers associated with HPV would be equally important. 
In addition, in order to assist women in making informed deci-
sions about the vaccination, appropriate communication proce-
dures should be developed.

Materials and Methods

After receiving approval from the Ethics Committee of the Local 
Health Unit of Florence, a personalized invitation letter, com-
prising a brief and clear description of the study, was sent to 
every woman resident in the province of Florence targeted by the 
screening program i.e., all women aged 25, with the request to 
participate in a trial regarding the impact of vaccination on the 
screening program itself. All women complying with the invita-
tion were asked to fill in the informed consent document. A code 
number was assigned to each participating subject, and a simple 
randomization, with a 1:2 allocation ratio, was performed at the 
Institute for the Study and Prevention of Cancer (ISPO), with 
the aim to include 300 subjects in the study arm and 600 in the 
control arm. Given the limited resources available, it was not pos-
sible to offer the free of charge vaccine to all women presenting to 
be screened and Cervarix was therefore offered solely to women 
randomized in the study arm, while women in the control arm 
received usual care.

Between April 2010 and December 2011, women in the vac-
cine group were invited to be vaccinated at the Meyer Children 

On-going post marketing monitoring is indeed needed in 
order to maintain confidence in vaccine safety. Our findings 
confirm the high safety and tolerability of the bivalent Human 
Papillomavirus vaccine.21-24 The safety and tolerability of the 
HPV-16/18 AS04-adjuvated vaccine in this sample of adult 
women aged 25 did not differ much from that previously observed 
in a sample of preadolescents Italian girls:13 in both cases and 
in agreement with the data from the international scientific lit-
erature regarding both controlled clinical studies and post-licen-
sure surveillance, the most frequently reported adverse reaction 
related with the administration of Cervarix proved to be pain at 
the site of injection and no unexpected or serious side effects with 
a causal relationship with the vaccination occurred following the 
administration of 616 doses. Fever and local pain were however 
more frequently registered in our sample of adult women than in 
the preadolescent girls group examined in the study cited.

All bivalent HPV vaccine related side effects registered for 
the present study were in general mild and transient, being pain 
at the site of injection the most frequently reported side effect, 
which only in 6.49% of the cases was perceived as severe by recip-
ients. In two cases fainting was registered, but vasovagal syncope 
is a well-known recognized outcome after vaccination, for which 
observation of subjects for 15 min after administration is recom-
mended. All solicited and unsolicited symptoms registered were 
transient and resolved spontaneously without sequelae.

The extension of the vaccination to adult women who are 
invited for the first time to participate in the cervical cancer 
screening, would allow to reach high levels of immunization 
coverage in a short time and would have a great impact on the 

Table 4. adverse reactions registered in the 14 d following the administration of each dose in the subset of 186 subjects who received all 3 doses of 
vaccine and completed and returned all three diary cards

I dose (n = 186) II dose (n = 186) III dose (n = 186)

N % (CI 95%) N % (CI 95%) N % (CI 95%)

Local pain 164 88.2 (82.6–92.4) 144 77.4 (70.7–83.2) 161 86.6 (80.8–91.1)

Local swelling 29 15.6 (10.7–21.6) 36 19.4 (13.9–25.8) 50 26.9 (20.7–33.9)

Local pruritus 17 9.1 (5.4–14.2) 12 6.5 (3.4–11.0) 22 11.8 (7.6–17.4)

Local erythema 14 7.5 (4.2–12.3) 19 10.2 (6.3–15.5) 20 10.8 (6.7–16.1)

Fever 30 16.1 (11.1–22.2) 27 14.5 (9.8–20.4) 26 14.0 (9.3–19.8)

Table 5. assessment of difference in tolerability after each dose in the 
subset of 186 subjects who received all 3 doses of vaccine and com-
pleted and returned all three diary cards

Adverse reaction I dose VS II 
dose

I dose VS III 
dose

II dose VS III 
dose

χ2 p χ2 p χ2 p

Local pain 7.5487 0.006 0.2192 0.640 5.2610 0.022

Local swelling 0.9135 0.339 7.0874 0.008 2.9644 0.085

Local pruritus 0.9350 0.334 0.7161 0.397 3.2370 0.072

Local erythema 0.8313 0.362 1.1653 0.280 0.0286 0.866

Fever 0.1865 0.666 0.3363 0.562 0.0220 0.882

significant values (p < 0.05) are indicated in bold type.
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of symptoms with respect to the dose was tested by means of 
Pearson’s chi-square (χ2) test.

In the final stage of the project, the results obtained were com-
pared with previously published data with regards to a sample of 
4643 Italian preadolescent girls13 by means of the χ2 test.
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Livia Brandigi (Institute for Cancer Study and Prevention; 
Florence, Italy), Clementina Canessa (Department of Health 
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Hospital in Florence, where a room 
was hired on purpose. Two health pro-
fessionals were involved in the project: 
a medical doctor, who performed vac-
cinations, and a health care assistant 
who was responsible for the personal 
and medical data collection.

A safety diary card was developed 
ad hoc and distributed to participants 
following each dose in order for them 
to register daily, and for 14 d post-
vaccination, solicited local and sys-
temic reactions, as well as unsolicited 
adverse events. Local side effects listed 
in the diary cards included local pain, 
injection site pruritus, (both local pain 
and pruritus were defined as “mild” in 
case of tolerable symptoms, “moder-
ate” in case of symptoms interfering 
with normal activities, “severe” in case 
of symptoms preventing normal activ-
ities) local swelling, injection site erythema (both local swelling 
and erythema were defined as “mild” if large no more than 2.5 
cm in diameter, “moderate” if between 2.5 cm and 5 cm, “severe” 
if greater than 5 cm). Women were asked to register their axillary 
temperature from day 0 (day of vaccine administration) until day 
4, or day 14 in case of temperature ≥ 37.5°C. In addition, it was 
asked to participants to note down the possible use of anti-fever 
medications, and whether medical intervention was required. 
Space was left in the safety diary cards where participants could 
register any other reaction not included among those listed.

At the second dose, completed safety diary cards regarding the 
tolerability of the first dose were collected by the health care assis-
tant; at the third dose, completed cards regarding the tolerability 
of the second dose were collected; diary cards related to the third 
dose were sent by participants to ISPO by fax or by e-mail.

The research group at the Department of Public Health of the 
University of Florence identified those participants who did not 
deliver the diary card, reached them telephonically and encour-
aged them to complete the diary card and return it by e-mail 
or fax. A specific database in Access was developed in order to 
collect the medical information on adverse reactions. Data analy-
ses were conducted using STATA 11 SE statistical software. A 
descriptive analysis was performed for each adverse reaction to 
the vaccine. The null hypothesis of no difference in the frequency 

Figure 2. comparison between our findings and those previously published with regards to a sample 
of adolescent girls aged 12–16.13
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