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Immunogenicity bridging from qHPV Vaccine to Gardasil 9 for HPV types 6, 11, 16, 18

Comparison of Gardasil 9 with gHPV vaccine with respect to HPV types 6, 11, 16, and 18 were conducted
in a population of women aged 16 to 26 years from Protocol 001, girls aged 9 to 15 years from
GDS01C/Protocol 009 and men aged 16 to 26 years from GDS07C/Protocol 020.

A statistical analysis of non-inferiority was performed at Month 7 comparing cLIA anti-HPV 6,
anti-HPV 11, anti-HPV 16, and anti-HPV 18 GMTs between individuals administered Gardasil 9 and
individuals administered Gardasil. Inmune responses, measured by GMT, for Gardasil 9 were non-inferior
to immune responses for Gardasil (Table 3). In clinical studies 98.2 % to 100 % who received
Gardasil 9 became seropositive for antibodies against all 9 vaccine types by Month 7 across all groups
tested. In Protocol 001, GMTs for HPV-6, -11, -16 and -18 were comparable in subjects who received
qHPV vaccine or Gardasil 9 for at least 3.5 years.

Table 3: Comparison of immune responses (based on cLIA) between Gardasil 9 and gHPV vaccine for
HPV types 6, 11, 16, and 18 in the PPI (Per Pratocol Immunogenicity)* population of 9 to 15 year-old
girls and 16 to 26 year old women and men

. . Gardasil 9/
Gardasil 9 qHPV Vaccine qHPV Vaccine
POPULATION [~ pr . o ot
) | L) | ) | (@5%ci mMusmi | Ratio | (9% €V
Anti-HPV 6
1679.4
9to15yearold | 300 300 1565.9
qirls @3 | U5es e | gmzzizey | 107|091
16t026year | 6792 893.1 6795 8752 )
old women (3093) |(871.7,915.1) |(3975) | (854.2, 896.8) : 1.06)
16 t0 26 year 249 7583 251 §18.4 N
old men (228) |(665.9,8634) | (226) | (554.0,6903) : 1.45)"
Anti-HPV 11
1315.6
9to 15 year old 300 300 1417.3
girls @3 | mewv (261) | (12742,15765 | 093 |(080,1.08)
16t026year | 6792 6663 | 6795 830.0 w0 | 077,
old women (3095) |(649.6,683.4) |(3082) | (8092, 851.4] : 0.83)f
16 t0 26 year 249 6817 251 769.1 wse | 1076,
old men (228) |(6089,7634) | (226) | (6835, 865.3) : 1.04)
Anti-HPV 16
91015 yearold | 300 _mmwm 300 6887.4 g7 | 1085,
girls @) | it | @) | (62208.76255) : 111
31311
16 to 26 year 6792 (30571 6795 3156.6 0.99 (0.96,
old women w3z | BSTL|os2) | (30823,32327) : 1.03)
16 t0 26 year 249 _wmﬂm 251 37879 Lo | 108
old men ) | RS |@an | (ara a0 : 1.21)
Anti-HPV 18
91015 yearold | 300 _mwww 300 17956 s | o,
girls @) | s | @69 | (15672.2057.3) : 1.29)
16t026year | 6792 8046 | 6795 6787 19 | 14,
old women (4530) |(782.7,827.1) |(4541) | (660.2,697.7) : 1.23f
16 to 26 year 249 %me 251 7909 | e
old men 23 | (8% |23 | (6830,9157) : 137)
*The PPI population consisted of individuals who received all three vaccinations within predefined day

ranges, did not have major deviations from the study protocol, met predefined criteria for the interval
between the Month 6 and Month 7 visit, seronegative to the relevant HPV type(s) (types 6, 11, 16, and 18)
prior to dose 1, and among 16 to 26-year-old women, were PCR negative to the relevant HPV type(s) prior
to dose 1 through one month postdose 3 (Month 7).

SmMU=milli-Merck units.

Ip-value <0.001.

*Demonstration of non-inferiority required that the lower bound of the 95% CI of the GMT ratio be
greater than 0.67.

Cl=Confidence Interval.

GMT=Geometric Mean Titres.

cLIA= Competitive Luminex Immunoassay.

N= Number of individuals randomised to the respective vaccination group who received at least one
injection.

n=Number of individuals contributing to the analysis.

Studies supporting the efficacy of Gardasil 9 against HPV types 31, 33, 45, 52, and 58

The efficacy of Gardasil 9 in women aged 16 to 26 years was assessed in an active comparator-controlled,
double-blind, randomised clinical study (Protocol 001) that included a total of 14,204 women
(Gardasil 9 = 7,099; gHPV vaccine = 7,105). Subjects were followed up to 67 months postdose 3 with
a median duration of 43 months postdose 3.

Gardasil 9 was efficacious in preventing HPV 31-, 33-, 45-, 52-, and 58-related persistent infection and
disease (Table 4). Gardasil 9 also reduced the incidence of HPV 31-, 33-, 45-, 52-, and 58-related Pap test
abnormalities, cervical and external genital procedures (i.e., biopsies), and cervical definitive therapy
procedures (Table 4).

Table 4: Analysis of efficacy of Gardasil 9 against HPV types 31, 33, 45, 52, and 58 in the PPE*
population of 16 to 26 year old women

Gardasil 9 qHPV Vaccine
N=7099 N=7105 o%Efficacy™

Disease Endpoint ortticacy

P 0 Number 0 Number |(95% CI)

of cases™ of cases™

HPV 31-, 33, 45-, 52-, 58-related CIN 2/3, AIS, 974
Cervical Cancer, VIN 2/3, ValN 2/3, Vulvar 6016 1 6017 38 (85.0 99 9)
Cancer, and Vaginal Cancer* e
HPV 31-,33-, 45-, 52-, 58-related CIN /3 or AIS* | 5849 | 1 |5043| 35 | oo T g
HPV 31-, 33-, 45-, 52-, 58-related CIN2 59| 1 [593| 2 | g o gl
HPV 31-, 33-, 45-, 52-, 58-related CIN3 59| 0 [533| 7 | g Mcmce
HPV 31-, 33-, 45-, 52-, 58-related VIN 2/3, 100.0
ValN 2/3 6003 | 0 6012} 3 (715 1000)
HPV 31-, 33-, 45-, 52-, 58-related Persistent 96.0
Infection =6 Months* S| 415955 46 | 9597 1)
HPV 31-, 33-, 45-, 52-, 58-related Persistent 96.7
Infection =12 Months" el - 5985 | 657 (95.1,97.9)
HPV 31-, 33, 45-, 52-, 58-related ASC-US 929
HR-HPV Positive or Worse Pap* Abnormality 5883 37 5882 | 506 (90.2, 95.1)
HPV 31-, 33, 45-, 52-, 58-related cervical 90.2
definitive therapy procedures’ 6013 4 6014 il (75.0,96.8)
*The PPE population consisted of individuals who received all 3 vaccinations within one year of enrolment,

did not have major deviations from the study protocol, were naive (PCR negative and seronegative) to the
relevant HPV type(s) (types 31, 33, 45, 52, and 58) prior to dose 1, and who remained PCR negative to the
relevant HPV type(s) through one month postdose 3 (Month 7).

N=Number of individuals randomised to the respective vaccination group who received at least one
injection

n=Number of individuals contributing to the analysis

SPersistent infection detected in samples from two or more consecutive visits 6 months (+1 month visit
windows) apart.

IPersistent infection detected in samples from three or more consecutive visits 6 months (+1 month visit
windows) apart.

*Papanicolaou test.

Cl=Confidence Interval.

ASC-US=Atypical squamous cells of undetermined significance.

HR=High Risk.

*Number of individuals with at least one follow-up visit after Month 7

**Subjects were followed for up to 67 months postdose 3 (median 43 months postdose 3)

“No cases of cervical cancer, VIN2/3, vulvar and vaginal cancer were diagnosed in the PPE population
"Loop electrosurgical excision procedure (LEEP) or conisation

Additional efficacy evaluation of Gardasil 9 against HPV Types 6, 11, 16, 18, 31, 33, 45, 52,
and 58

Since the efficacy of Gardasil 9 could not be evaluated against placebo, the following exploratory
analyses were conducted.

Efficacy evaluation of Gardasil 9 against cervical high-grade diseases caused by HPV
Types 6, 11, 16, 18, 31, 33, 45, 52, and 58 in the PPE
The efficacy of Gardasil 9 against CIN 2 and worse related to HPV Types 6, 11, 16, 18, 31, 33, 45, 52,
and 58 compared to gHPV vaccine was 94.4 % (95 % Cl 78.8, 99.0) with 2/5,952 versus 36/5,947 cases.
The efficacy of Gardasil 9 against CIN 3 related to HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58 compared
to gHPV vaccine was 100 % (95 % Cl 46.3, 100.0) with 0/5,952 versus 8/5,947 cases.

related to HPV Types 6, 11

Impact of Gardasil 9 against cervical biopsy and definite thera,
16, 18, 31, 33, 45, 52, and 58 in the PPE
The efficacy of Gardasil 9 against cervical biopsy related to HPV Types 6, 11, 16, 18, 31, 33, 45, 52,
and 58 compared to gHPV vaccine was 95.9 % (95 % C192.7, 97.9) with 11/6,016 versus 262/6,018 cases.
The efficacy of Gardasil 9 against cervical definitive therapy (including loop electrosurgical excision
procedure [LEEP] or conisation) related to HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58 compared to
qHPV vaccine was 90.7 % (95 % Cl 76.3, 97.0) with 4/6,016 versus 43/6,018 cases.

Long-term effectiveness studies

A subset of subjects is being followed up for 10 to 14 years after Gardasil 9 vaccination for safety,
immunogenicity, and effectiveness against clinical diseases related to the HPV types in the vaccine.

In the long-term extensions of clinical studies Protocols 001 and 002, effectiveness was observed in the
PPE population. The PPE population consisted of individuals:
- who received all 3 vaccinations within 1 year of enrolment, without major deviations from
the study protocol,
- who were seronegative to the relevant vaccine HPV type(s)-prior to dose 1 and among
women aged 16 to 26 years, PCR negative to the relevant vaccine HPV type(s) prior to
dose 1 through one month postdose 3 (Month 7).
In Protocol 001 registry study, no cases of vaccine HPV types related high-grade CIN

were observed through 9.5 years postdose 3 (median follow-up of 6.3 years) in women (n = 1,448) who
were aged 16 to 26 years at time of vaccination with Gardasil 9.

In Protocol 002 extension study, no cases of high-grade intraepithelial neoplasia or genital
warts were observed through 11.0 years postdose 3 (median follow-up of 10.0 years) in girls (n =872) and
through 10.6 years postdose 3 (median follow up of 9.9 years) in boys (n = 262) who were aged 9to 15 years
at time of vaccination with Gardasil 9. Incidence rates of vaccine HPV types related 6-month persistent
infections in girls and boys observed during the study were 52.4 and 54.6 per 10,000 person-years,
respectively, and within ranges of incidence rates expected in vaccinated cohorts of similar age (based
on results from previous efficacy studies of Gardasil 9 and gHPV vaccine).

Immunogenicity
The minimum anti-HPV titre that confers protective efficacy has not been determined.

Type-specific immunoassays with type-specific standards were used to assess immunogenicity to each
vaccine HPV type. These assays measured antibodies against neutralising epitopes for each HPV type.
The scales for these assays are unique to each HPV type; thus, comparisons across types and to other
assays are not appropriate.

Immune response to Gardasil 9 at Month 7

Immunogenicity was measured by (1) the percentage of individuals who were seropositive for antibodies
against the relevant vaccine HPV type, and (2) the Geometric Mean Titre (GMT).
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Gardasil 9 induced robust anti-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV 18, anti-HPV 31, anti-HPV 33,
anti-HPV 45, anti-HPV 52, and anti-HPV 58 responses measured at Month 7, in Protocols 001, 002, 004,
005, 007, and GDSO1C/Protocol 009. In clinical studies 99.2 % to 100 % who received Gardasil 9 became
seropositive for antibodies against all 9 vaccine types by Month 7 across all groups tested. GMTs
were higher in girls and boys than in women aged 16 to 26 years, and higher in boys than in girls and
women. As expected for women 27 to 45 years of age (Protocol 004), the observed GMTs were lower
than those seen in women aged 16 to 26 years.

Anti-HPV responses at Month 7 among girls/boys aged 9 to 15 years were comparable to anti-HPV
responses in women aged 16 to 26 years in the combined database of immunogenicity studies for
Gardasil 9.

On the basis of this immunogenicity bridging, the efficacy of Gardasil 9in girls and boys aged 9 to 15 years
is inferred.

In Protocol 003, anti-HPV antibody GMTs at Month 7 among boys and men (HM) aged 16 to 26 years
were comparable to anti-HPV antibody GMTs among girls and women aged 16 to 26 years for vaccine
HPV types. High immunogenicity in MSM aged 16 to 26 years was also observed, although lower than in
HM, similarly to gHPV vaccine. In Protocol 020/GDS07C, anti-HPV antibody GMTs at Month 7 among boys
and men (HM) aged 16 to 26 years were comparable to anti-HPV antibody GMTs among boys and men
(HM) aged 16 to 26 years administered with the gHPV vaccine for HPV 6, 11, 16 and 18. These results
support the efficacy of Gardasil 9 in the male population.

In Protocol 004, anti-HPV antibody GMTs at Month 7 among women aged 27 to 45 years were non-inferior
to anti-HPV antibody GMTs among girls and women aged 16 to 26 years for HPV 16, 18, 31, 33, 45,
52, and 58 with GMT ratios between 0.66 and 0.73. In a post hoc analysis for HPV 6 and 11, the
GMT ratios were 0.81 and 0.76 respectively. These results support the efficacy of Gardasil 9 in
women aged 27 to 45 years.

Persistence of immune response to Gardasil 9

In long-term follow-up extension of clinical studies Protocols 001 and 002, persistence of antibody
responses was observed:

o for at least 5 years in women who were aged 16 to 26 years at time of vaccination
with Gardasil 9, depending on HPV type, 78 t0100 % of subjects were seropositive;
however, efficacy was maintained in all subjects regardless of seropositivity status for
any vaccine HPV type through the end of the study (up to 67 months postdose 3, median
follow-up duration of 43 months postdose 3),

o for at least 10 years in girls and boys who were aged 9 to 15 years at time of vaccination
with Gardasil 9; depending on HPV type, 81 to 98 % of subjects were seropositive.

Evidence of anamnestic (Immune Memo

Evidence of an anamnestic response was seen in vaccinated women who were seropositive to relevant
HPV type(s) prior to vaccination. In addition, women (n = 150) who received 3 doses of Gardasil 9 in
Protocol 001 and a challenge dose 5 years later, exhibited a rapid and strong anamnestic response that
exceeded the anti-HPV GMTs observed 1 month postdose 3.

Administration of Gardasil 9 to individuals previously vaccinated with qHPV vaccine

Protocol 006 evaluated the immunogenicity of Gardasil 9 in 921 girls and women (aged 12 to 26 years)
who had previously been vaccinated with gHPV vaccine. For subjects receiving Gardasil 9 after
receiving 3 doses of gHPV vaccine, there was an interval of at least 12 months between completion of
vaccination with gHPV vaccine and the start of vaccination with Gardasil 9 with a 3-dose regimen (the
time interval ranged from approximately 12 to 36 months).

Seropositivity to vaccine HPV types in the per protocol population ranged from 98.3 to 100 % by
Month 7 in individuals who received Gardasil 9. The GMTs to HPV types 6, 11, 16, and 18 were higher
than in the population who had not previously received gHPV vaccine in other studies whereas the GMTs
to HPV types 31, 33, 45, 52 and 58 were lower. The clinical significance of this observation is not known.

Immunogenicity in HIV infected subjects
No clinical study of Gardasil 9 was conducted in HIV-infected individuals.

A study documenting safety and immunogenicity of gHPV vaccine has been performed in 126 HIV infected
subjects aged 7 to12 years with baseline CD4 % =15 and at least 3 months of highly active antiretroviral
therapy (HAART) for subjects with a CD4 % <25 (of which 96 received gHPV vaccine). Seroconversion
to all four antigens occurred in more than 96 % of the subjects. The GMTs were somewhat lower than
reported in non-HIV infected subjects of the same age in other studies. The clinical relevance of the
lower response is unknown. The safety profile was similar to non-HIV infected subjects in other studies.
The CD4 % or plasma HIV RNA was not affected by vaccination.

Immune responses to Gardasil 9 using a 2-dose schedule in individuals 9 through 14 years
of age

Protocol 010 measured HPV antibody responses to the 9 HPV types after Gardasil 9 vaccination in the
following cohorts: girls and boys aged 9 to 14 years receiving 2 doses at a 6 month or 12-month interval
(+/- 1 month); girls aged 9 to 14 years receiving 3 doses (at 0, 2, 6 months); and women aged 16 to 26 years
receiving 3 doses (at 0, 2, 6 months).

One month following the last dose of the assigned regimen, between 97.9 % and 100 % of subjects
across all groups became seropositive for antibodies against the 9 vaccine HPV types. GMTs were higher
in girls and boys who received 2 doses of Gardasil 9 (at either 0, 6 months or 0, 12 months) than in girls
and women 16 to 26 years of age who received 3 doses of Gardasil 9 (at 0, 2, 6 months) for each of
the 9 vaccine HPV types. On the basis of this immunogenicity bridging, the efficacy of a 2-dose regimen
of Gardasil 9 in girls and boys aged 9 to 14 years is inferred.

In the same study, in girls and boys aged 9 to 14 years, GMTs at one month after the last vaccine dose
were numerically lower for some vaccine types after a 2-dose schedule than after a 3-dose schedule (i.e
HPV types 18, 31, 45, and 52 after 0, 6 months and HPV type 45 after 0, 12 months). The clinical relevance
of these findings is unknown.

In girls and boys receiving 2 doses at 6- or 12 month interval (+/- 1 month), persistence of antibody
response was demonstrated through Month 36; depending on HPV type, 81 % to 99 % of girls and boys
receiving 2 doses at 6-month interval and 88 % to 100 % of girls and boys receiving 2 doses at 12-month
interval were seropositive. At Month 36, the GMTs in girls and boys aged 9 to 14 years receiving 2 doses
at a 6-month interval (+/- 1 month) remained non-inferior to GMTs in women aged 16 to 26 years
receiving 3 doses of Gardasil 9.

Ina clinical trial, persistence of antibody response has been demonstrated for at least 10 years in girls
aged 9 to13 years who received 2 doses of gHPV vaccine.

Duration of protection of a 2-dose schedule of Gardasil 9 has not been established.

Pregnancy

Specific studies of Gardasil 9 in pregnant women were not conducted. The gHPV vaccine was used as an
active control during the clinical development program for Gardasil 9.

During the clinical development of Gardasil 9; 2,586 women (1,347 in the Gardasil 9 group vs. 1,239 in
the gHPV vaccine group) reported at least one pregnancy. The types of anomalies or proportion
of pregnancies with an adverse outcome in individuals who received Gardasil 9 or gHPV vaccine
were comparable and consistent with the general population (see section 4.6).

Prevention of juvenile-onset recurrent respiratory papillomatosis (JoRRP) by vaccination of
girls and women of childbearing potential

JoRRP is caused by upper airway infection primarily with HPV types 6 and 11, acquired vertically
(mother-to-child) during childbirth. Observational studies in the US and Australia have shown that the
introduction of gHPV vaccine since 2006 has led to declines in the incidence of JoRRP at population level.

5.2 Pharmacokinetic properties
Not applicable.
5.3 Preclinical safety data

A repeat dose toxicity study in rats, which included an evaluation of single-dose toxicity and local
tolerance, revealed no special hazards to humans.

Gardasil 9administered to female rats had no effects on mating performance, fertility, or embryonic/foetal
development.

Gardasil 9 administered to female rats had no effects on development, behaviour, reproductive
performance or fertility of the offspring. Antibodies against all 9 HPV types were transferred to the
offspring during gestation and lactation.

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Sodium chloride
L-histidine
Polysorbate 80
Sodium borate
Water for injections

For adjuvant, see section 2.
6.2 Incompatibilities

In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal
products.

6.3  Shelf life

3 years.

6.4 Special precautions for storage

Store in a refrigerator (2 °C — 8 °C).

Do not freeze. Keep the vial in the outer carton in order to protect from light.

Gardasil 9 should be administered as soon as possible after being removed from the refrigerator.

Stability data indicate that the vaccine components are stable for 96 hours when stored at temperatures
from 8 °C to 40 °C or for 72 hours when stored at temperatures from 0 °C to 2 °C. At the end of this
period Gardasil 9 should be used or discarded. These data are intended to guide healthcare professionals
in case of temporary temperature excursion only.

6.5 Presentation

Vials

Gardasil 9 is supplied as a carton of ten 0.5-mL single-dose vials.
Figure 1: The Vaccine Vial Monitor

Vaccine Vial Monitor (VVM)

00 NOT USE

Inform your supervisor

The Vaccine Vial Monitors (VVMs) are incorporated into the vial label of Gardasil 9 manufactured by
Merck Sharp & Dohme LLC. The color dot which appears on the label of the vial is a VWM. This is
a time-temperature sensitive dot that provides an indication of the cumulative heat to which the vial
has been exposed. It warns the end user when exposure to heat is likely to have degraded the vaccine
beyond an acceptable level.

The interpretation of the VVM is simple. Focus on the central square. Its color will change progressively.
As long as the color of this square is lighter than the color of the ring, then the vaccine can be used. As
soon as the color of the central square is the same color as the ring or of a darker color than the ring,
then the vial should be discarded.

6.6 Special precautions for disposal and other handling

Single-dose vial.

. Gardasil 9 may appear as a clear liquid with a white precipitate prior to agitation.

. Shake well before use to make a suspension. After thorough agitation, it is a white, cloudy liquid.

o Inspect the suspension visually for particulate matter and discolouration prior to administration.
Discard the vaccine if particulates are present and/or if it appears discoloured.

o Withdraw the 0.5 ml dose of vaccine from the single-dose vial using a sterile needle and syringe.

o Inject immediately using the intramuscular (IM) route, preferably in the deltoid area of the upper
arm or in the higher anterolateral area of the thigh.

o The vaccine should be used as supplied. The full recommended dose of the vaccine should be used.
Any unused vaccine or waste material should be disposed of in accordance with local requirements.
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