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aCentro de Pesquisa Cl�ınica, Associaç~ao Obras Sociais Irm~a Dulce and Oswaldo Cruz Foundation, Brazilian Ministry of Health, Salvador, Bahia, Brazil;
bDepartment of Cancer Epidemiology, Center for Infection Research (CIRC), Moffitt Cancer Center, Tampa, Florida, USA; cCenter for Clinical
Pharmacology, Department of Pharmaceutical and Pharmacological Sciences, KU Leuven, Leuven, Belgium; dDepartment of Clinical Science, University
of Bergen/Womens Clinic, Haukeland University Hospital, Bergen, Norway; eDepartment of Gynecology, Comprehensive Cancer Center, Medical
University of Vienna, Vienna, Austria; fFundaci�on Centro de Investigaci�on Cl�ınica CIC, Medell�ın, Colombia; gUniversity of Antwerp, Vaccine & Infectious
Disease Institute, Centre for the Evaluation of Vaccination, Antwerp, Belgium; hLeuven University Vaccinology Center, Department of Pharmaceutical
and Pharmacological Sciences, KU Leuven, Leuven, Belgium; iMerck & Co. Inc., Kenilworth, New Jersey, USA

ARTICLE HISTORY
Received 31 July 2017
Revised 6 October 2017
Accepted 30 October 2017

ABSTRACT
A 9-valent HPV (9vHPV) vaccine has been developed to protect against HPV type 6/11/16/18/31/33/45/52/
58-related infection and disease. Previous safety analyses from 7 clinical trials conducted in 9vHPV vaccine
recipients 9–26 years of age, including comparisons of 9vHPV and quadrivalent HPV (qHPV) vaccines in
girls and women 16–26 years of age, showed that the 9vHPV vaccine was generally well tolerated.
Additional safety analyses were conducted to include the results of new clinical studies. The safety profile
of the 9vHPV vaccine in prior qHPV vaccine recipients (n D 3756 from 1 randomized controlled trial and
2 open-label extension studies) and young men (n D 248 9vHPV and n D 248 qHPV vaccine recipients
from 1 randomized controlled trial) was evaluated. Vaccine was administered as a 3-dose regimen (at Day
1 and Months 2 and 6), and adverse events (AEs) were monitored. The most common AEs were injection-
site events (91.1% and 79.0% in prior qHPV vaccine recipients and young men, respectively), the majority
of which were mild. Discontinuations due to an AE were rare (0.2% and 0.0% among prior qHPV vaccine
recipients and young men, respectively). In young men, the AE profile of the 9vHPV vaccine was generally
similar to that of the qHPV vaccine. Overall, the 9vHPV vaccine was generally well tolerated in prior qHPV
vaccine recipients and in young men, with an AE profile generally consistent with that previously reported
with the broader clinical program.
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Introduction

A 9-valent human papillomavirus (9vHPV) vaccine (Gardasil 9TM,
Merck & Co., Inc., Kenilworth, NJ, USA) has been developed to
protect against the 4 HPV types covered by the quadrivalent
(qHPV) vaccine, HPV6/11/16/18, as well as the 5 oncogenic types
next most commonly associated with cervical cancer (HPV31/33/
45/52/58).1,2 The 9vHPV vaccine has the potential to prevent
approximately 90% of cervical cancers; HPV-related vulvar, vagi-
nal, and anal cancers; and cases of anogenital warts, as well as
70%–85% of cervical precancerous lesions.3–6 The 9vHPV vaccine
was licensed in the United States in 2014; Canada, the European
Union, and Australia in 2015; and several other countries between
2015 and 2017.

In a recent combined analysis of safety from 7 Phase 3 stud-
ies, the 9vHPV vaccine was generally well tolerated in males
and females 9–26 years of age.7 The adverse event (AE) profiles
were generally similar for the 9vHPV vaccine and qHPV vac-
cine in girls and women, although injection-site AEs were more
common with the 9vHPV versus qHPV vaccine.7 Safety results
from additional Phase 3 studies have now become available,

including 2 extension studies offering 9vHPV vaccine to prior
qHPV vaccine recipients from the control arms of their respec-
tive core studies, and 1 study comparing 9vHPV and qHPV
vaccines in men. To supplement the safety analyses previously
reported,7 we describe safety analyses from these additional
studies on 9vHPV vaccine safety in prior qHPV vaccine recipi-
ents and in male participants.

Methods

Study design

Three studies contributed to the safety assessment in prior
qHPV vaccine recipients.

� Study 006 (Merck Protocol V503-006; NCT01047345)
was a randomized, double-blinded, placebo-controlled
study assessing the safety and immunogenicity of 9vHPV
vaccine in girls and women 12–26 years of age (ND924)
who had previously received qHPV vaccine.8 To be eligi-
ble for the study, participants had to be prior recipients of
a 3-dose regimen of qHPV vaccine. Participants were
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randomized in a 2:1 ratio to receive 3 doses of 9vHPV
vaccine or saline placebo (on Day 1, Month 2, and Month
6 of the study) and followed for 7 months for safety and
immunogenicity. Details of the study design and primary
results have been reported previously.8

� Study 006-02 (Merck Protocol V503-006-02; NCT01047345)
was an optional open-label extension of Study 006, in which
participants randomized to placebo in the base study were
offered a 3-dose regimen of 9vHPV vaccine (on Day 1 and
Months 2 and 6 of the extension) and followed for safety for
7 months. No serum samples were collected. Study 006-02
was conducted between May 8, 2014 and November 28,
2015 at 18 sites across 6 participating countries (Canada,
Colombia, Hong Kong, Mexico, Sweden and the United
States).

� Study 001-04 (Merck Protocol V503-001-04; NCT00543543)
was an optional open-label extension of Study 001 (Merck
Protocol V503-001; NCT00543543), a randomized, double-
blinded study of the safety, efficacy, and immunogenicity of
the 9vHPV vaccine compared with qHPV vaccine in young
women (age 16–26 years).9 Study 001-04 was conducted
between July 21, 2014 and July 7, 2016. The study extension
enrolled 2 cohorts. Cohort 1 enrolled 150 participants who
received 3 doses of 9vHPV vaccine in the core study and the
fourth dose in the study extension to assess immune mem-
ory; results from Cohort 1 have been summarized sepa-
rately.10 Cohort 2 was a sub-study to offer 9vHPV vaccine to
subjects in the control arm (qHPV vaccine) of the core study.
Participants who were randomized to and received at least 1
dose of qHPV vaccine in the base study at sites participating
in the extension (total of 95 sites across 18 countries [i.e., the
same countries as in the core study9]) were offered a 3-dose
regimen of the 9vHPV vaccine in the extension, administered
at extension study Day 1, Month 2, and Month 6 and
followed for safety for 7 months. No serum samples were
collected.

One study provided safety assessment in young men.
� Study 020 (Merck Protocol V503-020; NCT02114385) was

a double-blind, randomized, qHPV vaccine-controlled,
immunogenicity, and safety study of 9vHPV vaccine in
young men 16–26 years of age (N D 500) in 3 European
countries.11 Participants were equally randomized to receive
3 doses of 9vHPV or qHPV vaccine (on Day 1, Month 2,
and Month 6 of the study) and followed for 7 months for
safety and immunogenicity. Details of the study design and
primary results have been published previously.11

Safety assessment

In Study 006 and Study 020, vaccination-report-card–aided
surveillance was utilized to collect information about injection-
site and systemic AEs, as previously described.7 In all studies,
serious AEs (SAEs) were collected (regardless of causality)
throughout the study at each of the 3 vaccination visits and
1 month after the last vaccine dose. Female subjects underwent
pregnancy testing before each vaccination, as described previ-
ously7; those who were pregnant at the first vaccination visit
were not vaccinated, and those who became pregnant after
receiving 1 or more doses of vaccine were discontinued from

further vaccination until after resolution of the pregnancy.
Pregnancies detected during the study were followed to
outcome.

Data analysis

All participants who received at least 1 vaccination and had
follow-up data are included in the analyses. AEs were summa-
rized using frequencies and percentages according to study
group and the type of AE reported. AE rates were compared
between prior qHPV vaccine recipients in Study 006 and indi-
viduals without prior HPV vaccination; since all participants in
Study 006 were prior qHPV vaccine recipients, the 9vHPV vac-
cine cohort of the pivotal efficacy study of the 9vHPV vaccine
(Study 001; NCT005435439) was used as a comparator. For this
comparison, the 95% CI for the difference in rates was esti-
mated based on a 2-sample test for binomial proportions under
normal-theory method. Since participants in Studies 006,
006-02, and 001-04 were all prior qHPV vaccine recipients, a
combined analysis of the safety endpoints collected in the 3
studies was conducted. This combined analysis provides a
cross-study summary of SAEs and AEs resulting in discontinu-
ation and pregnancy outcomes.

Results

Study disposition

Participant disposition is shown in Fig. 1. Of the 3050, 618, and
102 participants enrolled in Studies 001-04, 006, and 006-02,
respectively, to receive the 9vHPV vaccine, 2824 (92.6%), 595
(96.3%), and 96 (94.1%), respectively, completed the study. Of
the 249 participants enrolled in Study 020 to receive the
9vHPV vaccine, 246 (98.8%) completed the study.

Safety assessment in prior qHPV vaccine recipients

AEs (any grade) reported within 15 days following a vaccina-
tion visit in female prior qHPV vaccine recipients 12–26 years
of age from Study 006 are summarized in Table 1. Injection-
site AEs, which have been previously reported,8 are summa-
rized in Table 1 for completeness. Participants receiving
9vHPV vaccine were more likely to experience injection-site
events (91.1% overall) compared with placebo recipients
(43.9% overall), most commonly mild-to-moderate pain, swell-
ing, erythema, pruritus, and hematoma (Table 1). It is notewor-
thy that injection-site swelling and injection-site erythema were
more common in prior qHPV vaccine recipients in Study 006
(49.0% and 42.3%, respectively; Table 2) than in individuals
who did not receive prior HPV vaccination (in Study 001, fre-
quencies of injection-site swelling and injection-site erythema
were 40.0% and 34.0%, respectively).7,9 Even though most AEs
of injection-site swelling and injection-site erythema were
mild-to-moderate in intensity, the frequencies of injection-site
swelling and injection-site erythema of severe intensity (i.e.,
maximum size >5 cm) were higher in prior qHPV vaccine
recipients (7.6% and 3.3%, respectively, in Study 006) than in
individuals without prior HPV vaccination (3.8% and 1.6%, as
previously reported in Study 0017) (Table 2). The incidence of
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injection-site AEs increased across subsequent doses, similar to
the findings in prior studies involving participants who were
not previously vaccinated with qHPV vaccine.7 In prior qHPV

vaccine recipients (Table 1), injection-site swelling and injec-
tion-site erythema increased from 27.1% or 20.1% after Dose 1
to 35.5% or 26.4% after Dose 3, respectively. In individuals

Figure 1. Participant flow in prior qHPV vaccine recipients from Study 001-04 (A), Study 006 (B) and Study 006-02 (C) and among male participants from Study 020 (D)
AE: adverse event. �Includes eligible participants from those study sites that participated in the study extension. Participant disposition in Study 0068 and Study 02011

have been reported previously
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without prior qHPV vaccination, injection-site swelling and
injection-site erythema increased from 12.5% or 10.6% after
Dose 1 to 28.3% or 22.6% after Dose 3, respectively, as previ-
ously reported.7

Vaccine-related systemic events were reported at similar fre-
quencies in the active and placebo groups, with incidence gen-
erally decreasing across subsequent doses, a result that was not
previously reported (Table 1). The frequencies of vaccine-
related systemic AEs in prior qHPV vaccine recipients (30.6%)
were similar to those previously reported in individuals without
prior HPV vaccination (29.5%) (Table 2). The frequencies of
vaccine-related headache were higher in prior qHPV vaccine
recipients (19.6%) than in individuals without prior HPV vacci-
nation (14.6%).

Taken together, Study 006, Study 006-02, and Study 001-04
enrolled 3770 participants to receive 9vHPV vaccine, 3756
(99.6%) of whom had safety follow-up. New, combined analy-
ses of SAEs, AEs resulting in discontinuations, and pregnancy
outcomes reported in these 3 studies were conducted. Among
the total participants from Study 006, Study 006-02 and Study

001-04, a total of 30 subjects (0.8%) reported SAEs at any time,
including 6 (0.2%) who reported SAEs within 15 days of any
9vHPV vaccine dose (Table 3). SAEs most commonly involved
the system organ class of pregnancy, puerperium, and perinatal
conditions, followed by infections and infestations (Table 3).
No participants died during the studies. Overall, in prior qHPV
vaccine recipients, the frequencies of SAEs were generally simi-
lar to those previously reported in individuals without HPV
vaccination (in Study 001, frequencies of SAEs in 9vHPV vac-
cine recipients were 0.4% for SAEs occurring within 15 days
after a vaccination and 3.3% for SAEs during the entire
study7,9).

One participant in Study 001-04 developed an SAE of cervi-
cal adenocarcinoma, based on a biopsy of an endocervical
polyp and histopathological diagnosis of endocervical carci-
noma in situ 20 days after the second vaccination in the study
extension. The details and outcome of the SAE are unknown
because the participant decided to withdraw consent for per-
sonal reasons; the biopsy sample was not available. During the
base study, this participant was seropositive at Day 1 for

Table 1. AEs reported from Day 1 to Day 15 following a vaccination visit in Study 006 in females 12–26 years of age who previously received qHPV vaccine.

9vHPV vaccine Saline placebo

After
Dose 1

After
Dose 2

After
Dose 3

After
any dose

After
Dose 1

After
Dose 2

After
Dose 3

After
any dose

Number of subjects with follow-up 608 600 594 608 305 303 299 305
Number (%) of subjects with the following AEs

Injection-site event* 486 (79.9) 449 (74.8) 445 (74.9) 554 (91.1) 89 (29.2) 62 (20.5) 58 (19.4) 134 (43.9)
Pain 473 (77.8) 430 (71.7) 429 (72.2) 549 (90.3) 74 (24.3) 55 (18.2) 48 (16.1) 116 (38.0)
Mild 368 (60.5) 318 (53.0) 294 (49.5) 316 (52.0) 71 (23.3) 55 (18.2) 40 (13.4) 105 (34.4)
Moderate 102 (16.8) 102 (17.0) 119 (20.0) 209 (34.4) 3 (1.0) 0 (0.0) 7 (2.3) 10 (3.3)
Severe 3 (0.5) 9 (1.5) 14 (2.4) 24 (3.9) 0 (0.0) 0 (0.0) 1 (0.3) 1 (0.3)
Unknown 0 (0.0) 1 (0.2) 2 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Swelling 165 (27.1) 164 (27.3) 211 (35.5) 298 (49.0) 11 (3.6) 8 (2.6) 7 (2.3) 18 (5.9)
Mild (0 to �2.5 cm) 117 (19.2) 116 (19.3) 132 (22.2) 182 (29.9) 8 (2.6) 4 (1.3) 6 (2.0) 13 (4.3)
Moderate (>2.5 cm to �5.0 cm) 28 (4.6) 32 (5.3) 45 (7.6) 65 (10.7) 2 (0.7) 2 (0.7) 1 (0.3) 3 (1.0)
Severe (>5.0 cm) 19 (3.1) 14 (2.3) 26 (4.4) 46 (7.6) 1 (0.3) 0 (0.0) 0 (0.0) 1 (0.3)
Unknown 1 (0.2) 2 (0.3) 8 (1.3) 5 (0.8) 0 (0.0) 2 (0.7) 0 (0.0) 1 (0.3)

Erythema 122 (20.1) 135 (22.5) 157 (26.4) 257 (42.3) 15 (4.9) 8 (2.6) 10 (3.3) 26 (8.5)
Mild (0 to �2.5 cm) 102 (16.8) 108 (18.0) 114 (19.2) 190 (31.3) 14 (4.6) 6 (2.0) 9 (3.0) 22 (7.2)
Moderate (>2.5 cm to �5.0 cm) 13 (2.1) 14 (2.3) 26 (4.4) 39 (6.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Severe (>5.0 cm) 5 (0.8) 8 (1.3) 11 (1.9) 20 (3.3) 0 (0.0) 0 (0.0) 1 (0.3) 1 (0.3)
Unknown 2 (0.3) 5 (0.8) 6 (1.0) 8 (1.3) 1 (0.3) 2 (0.7) 0 (0.0) 3 (1.0)

Pruritus 29 (4.8) 14 (2.3) 21 (3.5) 47 (7.7) 1 (0.3) 1 (0.3) 3 (1.0) 4 (1.3)
Mild 23 (3.8) 10 (1.7) 13 (2.2) 31 (5.1) 1 (0.3) 1 (0.3) 3 (1.0) 4 (1.3)
Moderate 6 (1.0) 4 (0.7) 6 (1.0) 14 (2.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Severe 0 (0.0) 0 (0.0) 2 (0.3) 2 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Hematoma 14 (2.3) 9 (1.5) 7 (1.2) 29 (4.8) 3 (1.0) 0 (0.0) 4 (1.3) 7 (2.3)
Mild 12 (2.0) 8 (1.3) 5 (0.8) 24 (3.9) 2 (0.7) 0 (0.0) 4 (1.3) 6 (2.0)
Moderate 2 (0.3) 1 (0.2) 2 (0.3) 5 (0.8) 1 (0.3) 0 (0.0) 0 (0.0) 1 (0.3)

Systemic eventy 249 (41.0) 166 (27.7) 150 (25.3) 363 (59.7) 121 (39.7) 75 (24.8) 58 (19.4) 170 (55.7)
Vaccine-relatedzsystemic event 107 (17.6) 80 (13.3) 62 (10.4) 186 (30.6) 53 (17.4) 30 (9.9) 22 (7.4) 79 (25.9)
Headache 64 (10.5) 46 (7.7) 35 (5.9) 119 (19.6) 40 (13.1) 21 (6.9) 8 (2.7) 55 (18.0)
Pyrexia 7 (1.2) 13 (2.2) 14 (2.4) 31 (5.1) 0 (0.0) 0 (0.0) 5 (1.7) 5 (1.6)
Nausea 15 (2.5) 10 (1.7) 4 (0.7) 24 (3.9) 4 (1.3) 1 (0.3) 1 (0.3) 6 (2.0)
Dizziness 6 (1.0) 9 (1.5) 5 (0.8) 18 (3.0) 1 (0.3) 2 (0.7) 3 (1.0) 5 (1.6)
Fatigue 9 (1.5) 3 (0.5) 2 (0.3) 11 (1.8) 4 (1.3) 3 (1.0) 1 (0.3) 7 (2.3)

Number of subjects with temperature data 600 585 587 604 304 294 292 304
Number (%) of subjects with the following
maximum temperatures*

�37.8�C 8 (1.3) 17 (2.9) 18 (3.1) 39 (6.5) 0 (0.0) 1 (0.3) 8 (2.7) 9 (3.0)
�38.9�C 0 (0.0) 3 (0.5) 5 (0.9) 8 (1.3) 0 (0.0) 0 (0.0) 1 (0.3) 1 (0.3)

9vHPV: 9-valent human papilloma virus; AE: adverse event; qHPV: quadrivalent human papilloma virus
�Days 1–5 following a vaccination visit
yDays 1–15 following a vaccination visit
zAs determined by the reporting investigator
Injection-site and systemic AEs shown are those with incidence �2% in any vaccination group during the study
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HPV16, and gynecological swabs were positive for HPV16 at
Day 1 and Months 7, 12, 18, 24, 30, and 36 visits; and for
HPV56 at the Month 24 visit. Cervical cytology showed inflam-
mation (with changes consistent with bacterial vaginosis) at
Day 1 and Months 7 and 12, and was negative at Months 18,
24, 30, and 36. Although the causal HPV type could not be
determined, it is likely that this lesion may have been caused by
persistent infection with HPV16, as this participant was posi-
tive by serology and PCR prior to enrollment in the base study.

Across the 3 studies, 8 participants (0.2%) discontinued
vaccination due to an AE, including 7 who experienced vac-
cine-related AEs that were not considered serious and 1 who
experienced an SAE that was not considered vaccine-related
(see Supplementary Information for details). Overall, in prior
qHPV vaccine recipients, the frequencies of AEs resulting in
discontinuation of vaccination were low (0.2%) and generally
similar to those previously reported in individuals who did not
receive prior HPV vaccination (in Study 001, frequencies of
AEs resulting in discontinuation of vaccination were 0.1%7).

There were a total of 72 pregnancies (69 with known out-
comes) in female prior qHPV vaccine recipients from Studies
006 (n D 2 pregnancies in the 9vHPV vaccine group), 006-02
(n D 2), and 001-04 (n D 68 [65 with known outcomes]). The
majority (n D 58; 84.1%) resulted in live births; there were 8
spontaneous abortions (11.6%), and 3 elective abortions
(4.3%), all among participants from Study 001-04. There were
no reports of congenital anomalies. Overall, the frequencies of
adverse pregnancy outcomes were within the ranges reported
in the general population or previous studies of the 9vHPV vac-
cine.7 It is noteworthy that the frequency of spontaneous abor-
tions observed in pregnancies occurring in prior qHPV vaccine
recipients who received 9vHPV vaccine (11.6%) is almost iden-
tical to the frequencies of spontaneous abortions reported in
pregnancies occurring in individuals who were not previously
vaccinated for HPV and received the 9vHPV, qHPV, or

bivalent HPV vaccine in clinical studies (9.1% and 11.1% for
the 9vHPV and qHPV vaccine groups of Study 001, respec-
tively7; 13.3% for bivalent HPV vaccine recipients in the Costa
Rica HPV Vaccine Trial12).

Safety assessment in young men

In male participants 16–26 years of age from Study 020, the
most common injection-site AEs (any grade) were pain,
swelling, and erythema (Table 4). Most events were mild or
moderate in intensity. Injection-site and systemic AEs over
the entire course of 9vHPV or qHPV vaccine injection have
been previously reported11 and are summarized in Table 4
for completeness. However, AEs occurring after each vacci-
nation have not been reported before. When AEs occurring
after each vaccine dose were analyzed separately, the fre-
quencies and intensities of injection-site AEs were generally
similar across the 3 subsequent doses (Table 4). Injection-
site AEs were reported in 60.5%, 62.4%, and 58.1% of sub-
jects after each 9vHPV vaccination, and 48.8%, 51.6%, and
46.5% of subjects after each qHPV vaccination, respectively,
over the 3-dose series of injections. Although the frequency
of injection-site swelling increased with dose, the frequency
of severe injection-site swelling was similar across the
3 doses. The frequencies of vaccine-related systemic events
were generally highest following the first vaccine dose and
decreased with subsequent doses (Table 4). Vaccine-related
systemic AEs were reported in 17.3%, 7.8%, and 5.3% of
subjects after the first, second, and third 9vHPV vaccina-
tions, and 12.1%, 6.5%, and 7.0% of subjects after qHPV
vaccinations, respectively, over the entire series of injec-
tions. As described previously, 6 SAEs were reported (all in
the qHPV vaccine group), none of which were considered
vaccine-related.11 No subjects discontinued due to AEs, and
no participants died during the study.11

Table 2. Percentage of study participants with injection-site and systemic AEs after any 9vHPV vaccine dose among prior qHPV vaccine recipients (Study 006) and
individuals with no prior HPV vaccination (Study 001).

9vHPV vaccine

Prior qHPV vaccine
recipients (N D 608)

Individuals with no prior HPV
vaccination (N D 7071)

Difference %
(95% CI)x

Number (%) of subjects with the following AEs
Injection-site event* 554 (91.1) 6414 (90.7) 0.4 (¡2.0, 2.8)
Pain 549 (90.3) 6356 (89.9) 0.4 (¡2.0, 2.9)

Severe 24 (3.9) 302 (4.3) ¡0.3 (¡1.9, 1.3)
Swelling 298 (49.0) 2830 (40.0) 9.0 (4.9, 13.1)

Severe (>5.0 cm) 46 (7.6) 272 (3.8) 3.7 (1.6, 5.9)
Erythema 257 (42.3) 2407 (34.0) 8.2 (4.2, 12.3)

Severe (>5.0 cm) 20 (3.3) 114 (1.6) 1.7 (0.2, 3.1)
Pruritus 47 (7.7) 388 (5.5) 2.2 (0.1, 4.4)

Severe 2 (0.3) 7 (0.1) —
Systemic eventy 363 (59.7) 3948 (55.8) 3.9 (¡0.2, 7.9)
Vaccine-relatedzsystemic event 186 (30.6) 2086 (29.5) 1.1 (¡2.7, 4.9)

Headache 119 (19.6) 1031 (14.6) 5.0 (1.7, 8.3)
Pyrexia 31 (5.1) 357 (5.0) 0.0 (¡1.8, 1.9)

9vHPV: 9-valent human papilloma virus; AE: adverse event; CI: confidence interval; qHPV: quadrivalent human papilloma virus
�Days 1–5 following a vaccination visit
yDays 1–15 following a vaccination visit
zAs determined by the reporting investigator
x95% CI is based on a 2-sample test for binomial proportions under normal-theory method
Injection-site and systemic AEs shown are those with incidence �5% in any vaccination group during the study
Data for individuals with no prior HPV vaccination (Study 001; NCT00543543) have been previously reported7,9
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Discussion

Safety analyses of 9vHPV vaccination in prior qHPV vaccine
recipients have been conducted, including previously reported
results for »600 9vHPV vaccine recipients (Study 006 base
study8), as well as new data from qHPV vaccine recipients who
received 9vHPV vaccine during 2 extension studies, which
increases the clinical trial safety database to »3700 prior
qHPVvaccine recipients. The 9vHPV vaccine was generally
well tolerated. SAEs occurring within 15 days of vaccination
and AEs resulting in discontinuation were rare (0.4% and 0.2%,
respectively); no participant died during the studies. The
9vHPV vaccine safety profile is similar in prior qHPV-vaccine
recipients versus individuals who did not receive prior HPV
vaccination. Injection-site swelling and injection-site erythema
are more likely to occur in prior qHPV-vaccine recipients than
individuals without prior HPV vaccination. As the 9vHPV vac-
cine becomes more widely available, observations in prior
qHPV vaccine recipients are of increasing interest, as individu-
als who previously received qHPV vaccine may seek additional

HPV type coverage provided by the 9vHPV vaccine. Although
professional societies have not issued a formal recommendation
regarding 9vHPV vaccination of prior qHPV vaccine recipi-
ents, proposed guidelines have been made available.13,14

Safety analyses in young men have been conducted previ-
ously.11,15 The safety profile of the 9vHPV vaccine in men is fur-
ther defined with the additional analyses presented herein (i.e.,
by vaccination visit) comparing the 9vHPV and qHPV vaccines.
The format of these analyses mirrors that of the analyses previ-
ously reported in women.7 Safety assessments previously
reported from 1 study in young women9 and 2 studies in young
men11,15 have indicated that AEs occurred less frequently in
men than in women. The results presented herein lend further
support for this conclusion. A lower proportion of male partici-
pants reported AEs at each vaccination visit compared with the
previously described frequency at each visit among female par-
ticipants.7 In addition, there was no increase in the frequency of
severe injection-site AEs with subsequent vaccinations in men,
while previous observations in women have indicated an
increase in the frequency of severe injection-site AEs at the later
vaccination visits.7 Interest in gender-neutral vaccination (males
in addition to females) has increased, with the aim of protecting
males against HPV-related anogenital disease and maximizing
herd effects of HPV vaccination.16–19 Therefore, these observa-
tions are expected to be relevant to medical practice.

Limitations of these analyses include the relatively small
sample size, which only allows analysis of the most common
AEs. Rarer AEs are expected to be assessed in pharmacovigi-
lance and post-licensure safety analyses. The prior qHPV vac-
cine recipients and individuals with no prior HPV vaccination
were from different studies; as in any cross-study comparison,
differences in study populations may affect the results of the
comparison of AEs between these 2 groups.

In conclusion, these analyses supplement the combined
safety analyses previously reported for 7 Phase 3 clinical stud-
ies,7 as well as the recently reported results from 2 additional
studies.20,21 Overall, 9vHPV vaccine safety has been assessed in
over 20,000 clinical study participants. Additional safety evalu-
ations of the 9vHPV vaccine are planned. Post-approval regula-
tory commitments22,23 include the continued assessment of
9vHPV vaccine safety in long-term follow-up clinical studies, a
post-authorization safety study, and a pregnancy registry (simi-
lar to that recently completed for the qHPV vaccine24,25); these
studies are ongoing. Post-licensure pharmacovigilance moni-
toring is also ongoing, and the US Centers for Disease Control
and Prevention (Atlanta, GA) have announced plans to con-
tinue to monitor the safety of the 9vHPV vaccine post-
licensure.26
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Table 3. Subjects with SAEs* (by system organ class) among subjects who received
9vHPV vaccine in Study 006, Study 006-02 and Study 001-04 after previously
receiving qHPV vaccine.

Within 15 days
following any
vaccination
(N D 3756)

At any time
(N D 3756)

Count (%) Count (%)

With �1 SAE 6 (0.2) 30 (0.8)
Cardiac disorders 0 (0.0) 1 (0.0)
Gastrointestinal disorders 2 (0.1) 2 (0.1)
Hepatobiliary disorders 0 (0.0) 1 (0.0)
Infections and infestationsy 1 (0.0) 6 (0.2)
Injury, poisoning, and procedural complications 0 (0.0) 2 (0.1)
Neoplasms benign, malignant, and unspecified
(including cysts and polyps)

0 (0.0) 3 (0.1)

Adenocarcinoma of the cervixz 0 (0.0) 1 (0.0)
Breast cancer 0 (0.0) 1 (0.0)
Glioma 0 (0.0) 1 (0.0)

Nervous system disorders 2 (0.1) 3 (0.1)
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Renal and urinary disorders 0 (0.0) 1 (0.0)
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Surgical and medical procedures 0 (0.0) 3 (0.1)

9vHPV: 9-valent human papilloma virus; N: number of subjects as-treated who
received at least 1 dose of the 9vHPV vaccine and had at least 1 follow-up visit
for adverse event; qHPV: quadrivalent human papilloma virus; SAE: serious
adverse event

�SAEs were predefined as any AE that resulted in death, were deemed by the
investigator to be life threatening, resulted in a persistent or significant disability
or incapacity, resulted in or prolonged an existing in-patient hospitalization, or
was a congenital anomaly, a cancer, or an “other important medical event”. Per
protocol, SAEs were reportable regardless of causality for the entire study period;
events of fetal loss were to be reported as SAEs for any pregnancy with last men-
strual period at any time during the study

yOne SAE was considered by the reporting investigator to be vaccine-related
(tonsillitis in Study 006; described previously8). The sponsor does not downgrade
the investigator’s causality assessment

zCervical adenocarcinoma tissue sample was not available for analysis; this subject
tested positive by PCR at Day 1 of the base study (pre-vaccination) for HPV16
and continued to test positive by PCR for this HPV type for the entire duration of
the base study

The summaries provided are counts of subjects and the percentages were calcu-
lated relative to the number of subjects as-treated. System organ class categories
reported are those with incidence>0% during the study. A subject is counted
once within a category and may be counted in more than 1 category
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