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abstractOBJECTIVES: The overall safety profile of the 9-valent human papillomavirus (9vHPV) vaccine 

was evaluated across 7 Phase III studies, conducted in males and females (nonpregnant at 

entry), 9 to 26 years of age.

METHODS: Vaccination was administered as a 3-dose regimen at day 1, and months 2 and 6. 

More than 15 000 subjects received ≥1 dose of 9vHPV vaccine. In 2 of the studies, >7000 

control subjects received ≥1 dose of quadrivalent HPV (qHPV) vaccine. Serious and 

nonserious adverse events (AEs) and new medical conditions were recorded throughout 

the study. Subjects testing positive for pregnancy at day 1 were not vaccinated; those who 

became pregnant after day 1 were discontinued from further vaccination until resolution of 

the pregnancy. Pregnancies detected after study start (n = 2950) were followed to outcome.

RESULTS: The most common AEs (≥5%) experienced by 9vHPV vaccine recipients were 

injection-site AEs (pain, swelling, erythema) and vaccine-related systemic AEs (headache, 

pyrexia). Injection-site AEs were more common in 9vHPV vaccine than qHPV vaccine 

recipients; most were mild-to-moderate in intensity. Discontinuations and vaccine-related 

serious AEs were rare (0.1% and <0.1%, respectively). Seven deaths were reported; none 

were considered vaccine related. The proportions of pregnancies with adverse outcome 

were within ranges reported in the general population.

CONCLUSIONS: The 9vHPV vaccine was generally well tolerated in subjects aged 9 to 26 

years with an AE profile similar to that of the qHPV vaccine; injection-site AEs were more 

common with 9vHPV vaccine. Its additional coverage and safety profile support widespread 

9vHPV vaccination.
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WHAT’S KNOWN ON THIS SUBJECT: 9-valent HPV 

vaccination prevents infection and disease associated 

with vaccine HPV types in 16- to 26-year-old women. 

Effi cacy fi ndings were extended to 9- to 15-year-

old girls and boys by demonstrating noninferior 

immunogenicity compared with women.

WHAT THIS STUDY ADDS: The additional coverage 

provided by the 9-valent versus the quadrivalent 

HPV vaccine and a favorable safety profi le (generally 

comparable to the quadrivalent vaccine and similar 

across age groups and genders) demonstrated 

herein, support widespread vaccination programs.
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A 9-valent HPV (9vHPV; types 

6/11/16/18/31/33/45/52/58) 

vaccine (Gardasil 9, Merck & Co, 

Inc, Kenilworth, NJ) was developed 

to provide protection against 

the HPV types already covered 

by the quadrivalent HPV (qHPV; 

types 6/11/16/18) vaccine 

and the next 5 most common 

oncogenic types associated with 

cervical cancer worldwide (types 

31/33/45/52/58). 1 The 9vHPV 

vaccine could potentially prevent 

∼90% of cervical cancers; 

HPV-related vulvar, vaginal, and 

anal cancers; and genital warts 

worldwide. 2  – 6 The 9vHPV vaccine 

was licensed in 2014 in the United 

States and in 2015 in Canada, the 

European Union, and Australia. 

In 2015, the Advisory Committee 

on Immunization Practices 

recommended routine vaccination of 

girls and boys aged 11 and 12 years 

not previously vaccinated with any 

HPV vaccine. 7 Safety and adverse 

events (AEs) were assessed in 7 

Phase III studies in >15 000 male 

and female subjects aged 9 to 26 

years. 8    – 14 This report summarizes 

the safety results across these 7 

clinical trials.

METHODS

Enrollment

The studies included in this 

report are summarized in  Table 

1. Each study was conducted in 

accordance with principles of Good 

Clinical Practice and approved by 

the institutional review board at 

each participating institution and 

by regulatory agencies. Written 

informed consent was provided by 

all adult subjects and by a parent or 

legal guardian of subjects who were 

minors. An external Data Monitoring 

Committee assessed safety findings 

during the studies. Baseline 

characteristics for the overall 

population of subjects who received 

the 9vHPV vaccine are presented in 

 Table 2.

Vaccination

A 3-dose vaccination regimen given 

intramuscularly at day 1 and months 

2 and 6 was evaluated in each study. 

In studies 001 and 009, subjects 

were randomized to receive 9vHPV 

or qHPV vaccines. In study 006, 

subjects were randomized to receive 

9vHPV vaccine or saline placebo. 

In studies 002, 003, 005, and 007, 

all participants received 9vHPV 

vaccine.

2

TABLE 1  Phase III Studies of the 9vHPV Vaccine Contributing to the Combined Safety Analysis

Study Key Objectives Safety Population Vaccination Duration of Safety 

Follow-up

001 Immunogenicity, effi cacy vs qHPV Women aged 16–26 y (N = 14 185) 9vHPV: N = 7092, a 

qHPV: N = 7093

Up to 72 mob

002 Adult-to-adolescent 

immunobridging

Girls (n = 1933) and boys (n = 666) aged 9–15 y; 

women aged 16–26 y (n = 467)

9vHPV: N = 3066 Girls/boys: 36 mo; 

women: 12 mo

003 Women-to-men immunobridging Men (n = 1416) and women (n = 1099) aged 

16–26 y

9vHPV: N = 2515 12 mo

005 Concomitant use: Menactra/

Adacel

Girls (n = 620) and boys (n = 617) aged 11–15 y 9vHPV: N = 1237 7 mo

006 Assessment in previous qHPV 

vaccine recipients

Girls aged 12–15 y (n = 120); women aged 

16–26 y (n = 493)

9vHPV: N = 613c 7 mo

007 Concomitant use: Repevax Girls (n = 526) and boys (n = 526) aged 11–15 y 9vHPV: N = 1052 7 mo

009 qHPV-to-9vHPV immunobridging Girls aged 9–15 y (N = 598) 9vHPV: N = 300; 

qHPV: N = 298

7 mo

Study 001 (NCT00543543; protocol V503-001) 8; Study 002 (NCT00943722; protocol V503-002) 9; Study 003 (NCT01651949; protocol V503-003) 10; Study 005 (NCT00988884, protocol V503-005) 11; 

Study 006 (NCT01047345; protocol V503-006)12; Study 007 (NCT01073293; protocol V503-007) 13; Study 009 (NCT01304498; protocol V503-009/GDS01C). 14 N/n = subjects who received at least 

1 vaccination and did not receive a mixed vaccine regimen. A total of 15 875 subjects received at least 1 vaccination in these studies. Most subjects (97.2%; 15 427 of 15 875) received the 

3 vaccinations.
a Subjects who received the low-dose or high-dose formulation of 9vHPV vaccine during the dose selection portion of the study 8,  15 are not considered in this report; safety fi ndings in these 

subjects are reported in Luxembourg et al. 16

b Visit cutoff date: March 10, 2014; maximum follow-up 72 mo after vaccination dose 1 (median: 48 mo).
c Subjects who received placebo in Study 006 are not considered in this report; safety fi ndings in these subjects are reported. 12

TABLE 2  Subjects Characteristics

9vHPV Vaccine

Subjects in population, n 15875

Sex, n (%)

 Male 3225 (20.3)

 Female 12650 (79.7)

Age, n (%)

 9–15 y 5308 (33.4)

 16–17 y 608 (3.8)

 18–26 y 9959 (62.7)

Mean (SD) 18.4 (5.1)

Median (range) 20.0 (9–26)

Race, n (%)

 Asian 2213 (13.9)

 Black 718 (4.5)

 Othera 3628 (22.9)

 White 9316 (58.7)

Regionb

 Africa 215 (1.4)

 Asia-Pacifi c 2112 (13.3)

 Europe 5660 (35.7)

 Latin America 4186 (26.4)

 North America 3702 (23.3)

a Mostly multiracial subjects.
b Study participants were from 31 countries (Australia, 

Austria, Belgium, Brazil, Canada, Chile, Colombia, Costa 

Rica, Denmark, Finland, Germany, Hong Kong, India, 

Israel, Italy, Japan, Korea, Malaysia, Mexico, New Zealand, 

Norway, Peru, the Philippines, Poland, South Africa, Spain, 

Sweden, Taiwan, Thailand, Turkey, and the United States 

[including Puerto Rico]).
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Safety Evaluation

Vaccination Report Card–Aided 
Surveillance

Subjects were observed for ≥30 

minutes after each vaccination 

for any immediate reaction, 

with particular attention to any 

evidence of a hypersensitivity 

reaction. All subjects received a 

Vaccination Report Card (VRC) 

at each vaccination visit. Subjects 

were asked to record their oral 

temperature on the VRC in the 

evening after each vaccination and 

daily thereafter for 4 days. Injection-

site and systemic AEs were recorded 

on the VRC for a total of 15 days 

including the day of vaccination. 

The VRC prompted the recording of 

injection-site AEs of pain, swelling, 

and erythema for 5 days including 

the day of vaccination. For each AE, 

participants were asked to rate the 

symptom as mild (awareness of sign 

or symptom but easily tolerated), 

moderate (discomfort enough 

to cause interference with usual 

activities), or severe (incapacitating 

with inability to work or do usual 

activity); injection-site AEs of 

swelling and erythema were rated by 

size. Investigators were instructed to 

assign causality to AEs on the basis of 

exposure, time course, likely cause, 

and consistency with the vaccine’s 

known profile. Vaccine-related AEs 

were those that were determined 

by the investigator to be possibly, 

probably, or definitely vaccine 

related.

Serious AEs

Serious AEs were predefined as 

any AE that resulted in death, was 

deemed by the investigator to be 

life threatening or a persistent or 

significant disability or incapacity, 

resulted in or prolonged an existing 

in-patient hospitalization, or was 

a congenital anomaly, a cancer, or 

another important medical event. 

Deaths and serious vaccine-related 

AEs were collected for the entire 

study duration in all studies. Other 

serious AEs were collected from day 

1 through 6 months after the last 

vaccination in studies that lasted 

≥12 months (studies 001, 002, 003), 

or from day 1 through study-end 

for studies that lasted 7 months 

(studies 005, 006, 007, 009). Fetal 

losses were reported as serious 

AEs for any pregnancy with a last 

menstrual period <6 months after 

the last vaccination (or before study 

end for studies of 7-month duration). 

Additionally, investigators could 

report any serious vaccine-related 

AEs occurring after subject study 

termination.

New Medical Conditions

New medical events occurring 

outside a day 1 to 15 postvaccination 

period and not reported as serious 

AEs were reported as new medical 

conditions. New medical conditions 

were collected at each scheduled visit 

for the entire duration of the studies; 

collection of new medical condition 

data were prespecified in the study 

protocols and was mandatory.

Pregnancy-Related Events.

All female subjects underwent 

pregnancy testing based on urine 

or serum analyses for β-human 

chorionic gonadotropin (β-hCG) 

before each vaccination. Participants 

found to be pregnant at day 1 were 

not vaccinated. Females aged ≥16 

years at enrollment were instructed 

to use effective contraception 

through month 7. Participants who 

inadvertently became pregnant 

before receiving all 3 doses of vaccine 

did not receive additional doses 

until ≥4 weeks after resolution 

of pregnancy and normalization 

of β-hCG levels. If pregnancy was 

detected after completion of the 

vaccine series, women completed 

the study visits and procedures 

per protocol at the investigator’s 

discretion. Pregnancies occurring 

after day 1 were followed to 

outcome. Serious AEs for infants born 

to study participants were collected 

throughout the study and followed to 

outcome.

Data Analysis

All participants who received 

≥1 study vaccination and had 

follow-up data are included in the 

analysis of safety with the following 

exceptions: (1) subjects enrolled in 

the dose-selection portion of study 

001 who received 9vHPV vaccine 

dose formulations not selected for 

Phase III evaluation, that is, low-

dose and high-dose 9vHPV vaccine 

(previously reported) 15,  16; (2) 

subjects randomized to the saline 

placebo arm of study 006 (previously 

reported; n = 306) 12; and (3) a small 

number of subjects (<0.1%) who 

accidentally received noncompliant 

dosing regimens (eg, mixed regimens 

of 9vHPV and qHPV vaccine or 

mixed regimen of 9vHPV vaccine and 

placebo). This combined analysis of 

safety data provides a cross-study 

summary of AEs and new medical 

conditions, described as frequencies 

and percentages across study group 

and type of event.

RESULTS

AEs, Serious AEs, and New Medical 
Conditions

The incidences of AEs were generally 

similar in younger (9–15 years) and 

older (16–26 years) female patients. 

In study 001 in female subjects 16 

to 26 years of age, the most common 

injection-site AEs (incidence ≥5%) 

were pain, swelling, and erythema 

(reported in 89.9%, 40.0%, and 

34.0% of subjects after 9vHPV, and 

83.5%, 28.8%, and 25.6% after qHPV 

vaccinations, respectively, over 

entire series of injections;  Table 3); 

these AEs were more frequent with 

9vHPV vaccine; the difference was 

statistically significant (P < .001) 

for the 3 AEs. In study 009 in female 

subjects 9 to 15 years of age, the most 

common injection-site AEs (incidence 

≥5%) were also pain, swelling, and 

3
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erythema (reported in 89.3%, 47.8%, 

and 34.1% of subjects after 9vHPV 

and 88.3%, 36.0%, and 29.3% of 

subjects after qHPV vaccinations 

respectively, over entire series of 

injections;  Table 4). These AEs were 

more frequent with 9vHPV vaccine 

but was statistically significant 

(P = .003) only for swelling. In both 

studies, most injection-site AEs were 

mild to moderate in intensity and 

increased with subsequent doses 

for both vaccines. Severe injection-

site AEs increased with subsequent 

doses (in study 001, severe injection-

site pain increased from 0.7% or 

0.4% after dose 1 to 2.6% or 1.7% 

after dose 3 with 9vHPV and qHPV 

vaccines, respectively). The most 

common vaccine-related systemic 

AEs (incidence ≥5%) for 9vHPV 

vaccine were headache and pyrexia 

(reported in study 001 in 14.6% 

and 5.0% of subjects for 9vHPV 

and 13.7% and 4.3% for qHPV, 

and in study 009 in 11.4% and 

5.0% of subjects for 9vHPV and 

11.3% and 2.7% for qHPV vaccines, 

respectively) and were within the 

ranges previously reported in the 

qHPV vaccine and placebo arms of 

the qHPV vaccine clinical program 

(eg, headache and pyrexia in 18.7% 

and 10.1% of subjects for qHPV 

vaccine, and 19.9% and 8.4% 

for placebo, respectively). 17 The 

frequencies of systemic AEs generally 

decreased with subsequent doses for 

both vaccines.

The AE profile in all subjects who 

received 9vHPV vaccine was similar 

to that seen in studies 001 and 009 

( Table 5). The AE profile following 

9vHPV vaccination was similar 

between genders; AE frequencies 

were generally lower in male than 

female subjects. The 9vHPV vaccine 

AE profile was similar between races 

(Supplemental Table 8). Among 

9vHPV vaccine recipients ( Table 5), 7 

subjects (<0.1%) experienced serious 

vaccine-related AEs, and 7 subjects 

died during the studies. None of the 

deaths were considered vaccine 

related. Twenty subjects (0.1%) 

discontinued vaccination because of 

an AE. Specific information regarding 

serious vaccine-related AEs, deaths, 

and AEs resulting in discontinuation 

is provided in the supplement. A total 

of 356 subjects (2.3%) who received 

9vHPV vaccine reported serious AEs 

including 51 (0.3%) who reported 

serious AEs from day 1 to 15 after 

any vaccination ( Table 6). The most 

common serious AEs were elective 

abortions, spontaneous abortions, 

and appendicitis; other serious AEs 

were of low frequency and affected 

various system organ classes. Only 1 

AE of anaphylaxis was reported due 

to a nonstudy medication.

In study 001, new medical conditions 

(incident medical conditions 

occurring outside of the period of 

day 1 to 15 postvaccination and 

not considered serious AEs) were 

generally comparable between 

subjects who received 9vHPV or 

qHPV vaccines; frequencies of new 

medical conditions for each system 

organ class were similar between the 

2 vaccines (Supplemental Table 9). 

In study 001 and among all 9vHPV 

vaccine recipients, the most frequent 

new medical conditions (incidence 

≥5%) were infections (Supplemental 

Tables 9 and 10).

Exploratory analyses of events of 

potential interest were performed. 

AEs of syncope occurred in 36 of the 

15 776 9vHPV vaccine recipients 

(0.2%), including 22 cases after dose 

1, 11 after dose 2, and 3 after dose 

3. Of the 36 cases, 20 occurred on 

the same day as vaccination. Events 

occurred mostly in female subjects 

(94% [34 of 36]), did not cause any 

discontinuation from vaccination or 

the study, and did not reoccur after 

a subsequent dose. Incident AEs and 

new medical conditions potentially 

indicative of an autoimmune disorder 

were identified using a prespecified 

list of terms (Supplemental Table 

11). In study 001, the frequencies 

of these conditions were similar 

between subjects in the 9vHPV 

(3.9%) and qHPV (3.6%) vaccine 

groups (Supplemental Table 12). The 

types of conditions were generally 

similar between the 2 groups. The 

most common were arthralgia 

(9vHPV: 1.8%; qHPV: 1.7%) and 

thyroid (9vHPV: 1.2%; qHPV: 1.0%) 

conditions. Other conditions were 

low frequency (≤0.1%), diverse, 

and affected various system organ 

classes. Among all 9vHPV vaccine 

recipients, the most common events 

were also arthralgia (1.3%) and 

thyroid diseases (0.6%); all other 

events were diverse and of low 

frequency (≤0.1%; Supplemental 

Table 13). Two subjects in study 

001 (1 in each vaccine cohort) were 

diagnosed with complex regional 

pain syndrome (CRPS); both cases 

were attributed to a previous 

injury. Two subjects who received 

9vHPV vaccine were diagnosed with 

postural orthostatic tachycardia 

syndrome (POTS), although 1 subject 

did not have recurrent episodes even 

after subsequent vaccinations, and 

the other subject had no temporal 

association (occurred >3 years after 

vaccination).

Pregnancy-Related Events

Pregnancy outcomes (including 

outcomes among live births through 

the neonatal period, ie, first 6 weeks 

of life) are shown in  Table 7 (study 

001) and Supplemental Table 14 

(all 9vHPV vaccine recipients). 

Most pregnancies among 9vHPV 

vaccine recipients (95.9% [1482 

of 1546]) occurred in study 001, 

which enrolled most of the women 

of childbearing age and had the 

longest follow-up. Most pregnancies 

resulted in live births (80.1% for 

9vHPV and 79.2% for qHPV in 

study 001) and were largely vaginal 

deliveries. Elective terminations 

(in study 001, 9.6% and 8.7% of 

pregnancies in 9vHPV and qHPV 

groups, respectively) were due 

to personal decision except for 9 

pregnancies in study 001 (6 in 9vHPV 

and 3 in qHPV groups), which were 

terminated because of a congenital 

4
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anomaly. No elective termination 

was due to a medical condition in the 

mother or a perceived risk due to 

vaccination. The rate of spontaneous 

abortions (number of spontaneous 

abortions per total number of 

pregnancy outcomes for which an 

outcome was known) in study 001 

was 9.1% in the 9vHPV and 11.1% 

in the qHPV vaccine groups (rate 

was 9.2% among all subjects who 

received 9vHPV vaccine). Late fetal 

deaths (defined as fetal death taking 

place >20 weeks’ gestation) occurred 

with a frequency of <1% (relative to 

pregnancies with known outcome, 

excluding ectopic pregnancies and 

elective abortions).

Pregnancies with estimated dates 

of conception (EDC) within 30 days 

before or after any vaccination were 

considered to assess whether there 

could be an underlying high-risk 

period after conception. Because 

women were asked to use effective 

birth control only during the 

vaccination phase (day 1–month 

7), only a small number of the EDC 

occurred within 30 days before or 

after a vaccination, representing in 

study 001 5.8% (85 of 1459) and 

6.1% (87 of 1435) in the 9vHPV and 

qHPV vaccine groups, respectively 

( Table 7) or 6.4% (97 of 1515) 

of all 9vHPV vaccine recipients 

(Supplemental Table 14), relative to 

the total number of pregnancies with 

known outcome. For pregnancies 

with EDC within 30 days before or 

7

TABLE 5  AE Summary in Subjects Who Received 9vHPV Vaccine

9vHPV Vaccine

All 

(N = 15 776)

Female Subjects 

(n = 12 583)

Male Subjects 

(n = 3193)

Count % Count % Count %

With ≥1 AEsa 14 295 90.6 11 660 92.7 2635 82.5

 Injection-site eventb 13 372 84.8 11 085 88.1 2287 71.6

  Pain 13 118 83.2 10 937 86.9 2181 68.3

   Mild 8068 51.1 6480 51.5 1588 49.7

   Moderate 4497 28.5 3942 31.3 555 17.4

   Severe 552 3.5 514 4.1 38 1.2

   Unknown 1 0.0 1 0.0 0 0.0

  Swelling 5698 36.1 4918 39.1 780 24.4

   Mild (0 to ≤2.5 cm) 3914 24.8 3348 26.6 566 17.7

   Moderate (>2.5 to ≤5.0 cm) 1158 7.3 1036 8.2 122 3.8

   Severe (>5.0 cm) 618 3.9 526 4.2 92 2.9

   Unknown 8 0.1 8 0.1 0 0.0

  Erythema 4859 30.8 4145 32.9 714 22.4

   Mild (0 to ≤2.5 cm) 3896 24.7 3304 26.3 592 18.5

   Moderate (>2.5 to ≤5.0 cm) 698 4.4 611 4.9 87 2.7

   Severe (>5 cm) 251 1.6 216 1.7 35 1.1

   Unknown 14 0.1 14 0.1 0 0.0

  Pruritus 636 4.0 594 4.7 42 1.3

   Mild 487 3.1 454 3.6 33 1.0

   Moderate 138 0.9 130 1.0 8 0.3

   Severe 11 0.1 10 0.1 1 0.0

Systemic eventc 8183 51.9 6772 53.8 1411 44.2

 Vaccine-relatedd systemic event 4217 26.7 3500 27.8 717 22.5

  Headache 2090 13.2 1765 14.0 325 10.2

  Pyrexia 955 6.1 734 5.8 221 6.9

  Nausea 503 3.2 451 3.6 52 1.6

  Dizziness 355 2.3 317 2.5 38 1.2

  Fatigue 294 1.9 249 2.0 45 1.4

Serious eventa 356 2.3 310 2.5 46 1.4

 Vaccine-relatedd event 7 0.0 6 0.0 1 0.0

 Death 7 0.0 7 0.1 0 0.0

Discontinuatione because of an AEa 20 0.1 15 0.1 5 0.2

 Because of a vaccine-relatedd event 16 0.1 11 0.1 5 0.2

 Because of a serious event 5 0.0 4 0.0 1 0.0

 Because of a serious vaccine-relatedd event 2 0.0 1 0.0 1 0.0

Injection-site and systemic AEs shown are those with incidence ≥2% in any vaccination group during the study. N/n = Number of subjects as-treated who received at least 1 dose of the 

indicated vaccine and had at least 1 follow-up visit for an AE.
a At any time during the study.
b Days 1 to 5 after any vaccination visit.
c Days 1 to 15 after any vaccination visit.
d As determined by the reporting investigator.
e Study vaccination withdrawn.
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after any vaccination, spontaneous 

abortion rates were 20.0% and 

9.2% in study 001, for subjects who 

received 9vHPV or qHPV vaccines, 

respectively, or 17.5% for all 9vHPV 

vaccine recipients. For pregnancies 

with known outcome with EDC not 

within 30 days before or after any 

vaccination, spontaneous abortion 

rates were 8.4% and 11.2% in study 

001 for subjects who received 9vHPV 

or qHPV vaccines, respectively, or 

8.6% for all 9vHPV vaccine recipients.

Reported congenital anomalies 

(Supplemental Table 15) including 

anomalies in live infants and 

fetal anomalies that resulted in 

elective abortions were diverse 

and affected various organs; none 

were considered vaccine related. No 

congenital anomaly was reported in 

pregnancies with EDC within 30 days 

before or after a vaccination with 

9vHPV vaccine.

Forty-seven and 42 neonates 

born to women who received the 

9vHPV vaccine and qHPV vaccine, 

respectively, experienced ≥1 serious 

AE between birth and the first 6 

weeks. None of these events were 

considered vaccine related. The most 

common events (excluding congenital 

anomalies) were infections (9vHPV: 

n = 11; qHPV: n = 11), prematurity 

(9vHPV: n = 8; qHPV: n = 9), and 

jaundice (9vHPV: n = 5; qHPV: n = 2).

DISCUSSION

In clinical trials, the 9vHPV vaccine 

was generally well tolerated and 

had an AE profile similar to that of 

the qHPV vaccine. Discontinuations 

due to an AE and serious vaccine-

related AEs were rare. Injection-

site AEs were more common with 

the 9vHPV than the qHPV vaccine, 

increased with subsequent doses 

for both vaccines, and were mostly 

mild-to-moderate in intensity. 

Frequencies of vaccine-related 

systemic AEs were generally similar 

between the 9vHPV and qHPV 

vaccine groups and within ranges 

previously reported in placebo 

recipients in the qHPV vaccine 

8

TABLE 6  Subjects With Serious AEs During the Study, a by System Organ Class, in Subjects Who Received 9vHPV Vaccine

Within 15 Days After Any Vaccination 

(n = 15 776)

At Any Time 

(n = 15 778)

Count % Count %

With ≥1 serious AEs 51 0.3 356 2.3

Blood and lymphatic system disorders 2 0.0 2 0.0

Cardiac disorders 0 0.0 3 0.0

Congenital, familial and genetic disorders 0 0.0 1 0.0

Ear and labyrinth disorders 1 0.0 1 0.0

Gastrointestinal disorders 2 0.0 15 0.1

General disorders and administration site conditions 2 0.0 6 0.0

Hepatobiliary disorders 2 0.0 5 0.0

Immune system disorders 3 0.0 4 0.0

 Allergy to vaccine 1 0.0 1 0.0

 Anaphylactic reactionb 1 0.0 1 0.0

 Hypersensitivityb 1 0.0 1 0.0

 Sarcoidosis 0 0.0 1 0.0

Infections and infestations 15 0.1 75 0.5

Injury, poisoning, and procedural complications 7 0.0 25 0.2

Metabolism and nutrition disorders 1 0.0 1 0.0

Musculoskeletal and connective tissue disorders 0 0.0 4 0.0

Neoplasms benign, malignant and unspecifi ed (including cysts and polyps) 2 0.0 10 0.1

Nervous system disorders 3 0.0 21 0.1

Pregnancy, puerperium and perinatal conditions 1 0.0 70 0.4

Psychiatric disorders 4 0.0 14 0.1

Renal and urinary disorders 0 0.0 7 0.0

Reproductive system and breast disorders 4 0.0 13 0.1

Respiratory, thoracic, and mediastinal disorders 3 0.0 8 0.1

Skin and subcutaneous tissue disorders 0 0.0 1 0.0

Surgical and medical procedures 1 0.0 83 0.5

Vascular disorders 1 0.0 5 0.0

The summaries provided are subject count and percents calculated 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 >1 category. n = Number of subjects as-treated who received at least 1 dose of the indicated vaccine 

and had at least 1 follow-up visit for adverse event.
a Serious AEs were predefi ned as any AE that resulted in death, were deemed by the investigator to be life threatening, resulted in a persistent or signifi cant disability or incapacity, 

resulted in or prolonged an existing in-patient hospitalization, or was a congenital anomaly, a cancer, or “other important medical event.” Per protocol, serious AEs were reportable 

regardless of causality from day 1 through 180 days after the last vaccination (or for the entire study period for studies of 7-month duration); events of fetal loss were to be reported as 

serious AEs for any pregnancy with a last menstrual period before 180 days after the last vaccination (or at any time during the study for studies of 7-month duration); and deaths, serious 

vaccine-related AEs, and (in study 001) serious procedure-related AEs were to be reported for the entire duration of the study.
b Allergic reaction to a nonstudy medication (anaphylactic reaction due to parenteral iron given for anemia, at 5 days after dose 3; hypersensitivity due to tramadol given for back pain, 

at 4 days after dose 3).
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program. 17 AEs were generally 

similar in nature and frequency 

between younger (9–15 years) 

and older (16–26 years) female 

subjects and generally less common 

in male than female subjects. 

Serious AEs affected diverse system 

organ classes and did not indicate 

a specific safety concern. Events 

of syncope were rare, did not 

recur, and were not associated with 

serious sequelae. No anaphylactic 

reactions due to the vaccine were 

reported. The proportions of subjects 

with new medical conditions were 

similar in the 9vHPV and qHPV 

vaccine groups from study 001. 

Frequencies and types of incident 

conditions potentially indicative 

of an autoimmune disorder were 

similar between the 9vHPV and 

qHPV vaccines and also similar 

to those previously reported 

after qHPV vaccine or placebo 

administration. 18 Study results did 

not suggest an association between 

9vHPV vaccination and CRPS or 

POTS; of note, an assessment of the 

occurrence of CRPS and POTS in 

HPV vaccine recipients conducted 

by the European Medicines Agency 

produced similar conclusions. 19

Women of childbearing age 

represented a large proportion 

of study participants. Therefore, 

all pregnancy outcomes were 

thoroughly documented. Pregnancy 

outcomes were generally similar 

among 9vHPV and qHPV vaccine 

recipients. For pregnancies with 

onset within 30 days before or after 

vaccination, spontaneous abortion 

rates were higher for the 9vHPV 

than qHPV vaccine; however, the 

frequencies of spontaneous 

abortions were within the ranges 

reported for pregnant women 

(ie, ≤33% for pregnancies 

detected with β-hCG),  20  – 23 as well 

as ranges previously reported in 

similar analyses in the qHPV vaccine 

and placebo groups in the qHPV 

vaccine clinical program (see the 

online Supplemental Information for 

additional information).24 – 26

Congenital anomaly rates (<2% 

of live births) were consistent 

with prevalences reported in the 

literature (ie, 3%–4% of all live 

births) and in the qHPV vaccine 

and placebo arms of the qHPV 

vaccine program. 25  – 28 There was 

no clear pattern of anomaly types 

that differed from those occurring 

in pregnancies in the general 

population of the same age. All 

the congenital anomalies in the 

9vHPV vaccine group occurred in 

pregnancies with onset >30 days 

after vaccination; thus, no high-

risk period after conception was 

identified. The number and types 

of serious AEs that occurred among 

neonates were similar between the 

9vHPV and qHPV vaccines and none 

were considered vaccine related by 

the reporting investigator.

This combined analysis has several 

limitations. The overall safety 

database for 9vHPV vaccine is similar 

in size to that of the prelicensure 

database of qHPV vaccine 18; however, 

it is insufficiently sized to identify 

AEs occurring at a rate <1:5200. Such 

events are expected to be assessed in 

pharmacovigilance and postlicensure 

safety analyses. Because existing HPV 

vaccines prevent precancers due to 

HPV 16 and 18, the use of a placebo 

in subjects not previously vaccinated 

was deemed unethical. 8,  29 The qHPV 

vaccine was used as a control in 

2 of the studies. Extensive clinical 

trial and postlicensure studies have 

reinforced the favorable safety 

profile of the qHPV vaccine in both 

sexes. 18, 30        –40 The similarity between 

the safety profile of the 9vHPV 

vaccine and that of the qHPV vaccine 

supports the conclusion that the 

9vHPV vaccine is generally well 

tolerated. The 9vHPV vaccine clinical 

program was not designed to provide 

a systematic assessment of the 

vaccine in pregnant women. Thus, 

a pregnancy registry for the 9vHPV 

vaccine has been established in the 

United States, based on the same 

process previously established for 

the pregnancy registry of the qHPV 

vaccine,  41,  42 to better describe the 

safety profile of pregnancy exposures 

to the 9vHPV vaccine.

CONCLUSIONS

In clinical trials, the 9vHPV vaccine 

was generally well tolerated in 

subjects aged 9 to 26 years. Its AE 

profile was similar to that of the 

qHPV vaccine; injection-site AEs 

were more common with the 9vHPV 

vaccine and mostly mild to moderate 

in intensity. The demonstrated 

efficacy and favorable safety profile 

of the 9vHPV vaccine support 

widespread vaccination programs.
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