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Summary

These recommendations represent the first statebyetie Advisory Committee on Immunization Prast{@CIP) on the use of a
guadrivalent human papillomavirus (HPV) vaccinefised by the U.S. Food and Drug AdministrationwmeJ8, 2006. This report
summarizes the epidemiology of HPV and associasaéskes, describes the licensed HPV vaccine, anddas recommendations for its
use for vaccination among females aged 9--26 yieatse United States.

Genital HPV is the most common sexually transmittégttion in the United States; an estimated 6ilRan persons are newly infected
every year. Although the majority of infectionss@amo clinical symptoms and are self-leit persistent infection with oncogenic types
cause cervical cancer in women. HPV infection adsithe cause of genital warts and is associatetl wiher anogenital cancers. Cervical
cancer rates have decreased in the United Statesuse of widespread use of Papanicolaou testingshndan detect precancerous lesions
of the cervix before they develop into cancer; niedess, during 2007, an estimated 11,100 newscadebe diagnosed and
approximately 3,700 women will die from cervicahcar. In certain countries where cervical cancearegning is not routine, cervical
cancer is a common cancer in women.

The licensed HPV vaccine is composed of the HPptatein, the major capsid protein of HPV. Expreasid the L1 protein in yeast using
recombinant DNA technology produces noninfectioussyike particles (VLP) that resemble HPV virions. Th&drivalent HPV vaccine

a mixture of four HPV type-specific VLPs prepaneohf the L1 proteins of HPV 6, 11, 16, and 18 comtbiwith an aluminum adjuvant.
Clinical trials indicate that the vaccine has higfficacy in preventing persistent HPV infectiormvezal cancer precursor lesions, vaginal
and vulvar cancer precursor lesions, and genitattwaaused by HPV types 6, 11, 16, or 18 amonglénweho have not already been
infected with the respective HPV type. No evidaexggs of protection against disease caused by typ&s with which females are infected
at the time of vaccination. However, females id@atith one or more vaccine HPV types before vaticin would be protected against
disease caused by the other vaccine HPV types.

The vaccine is administered by intramuscular inggctand the recommended schedule is a 3-dosessettle the second and third doses
administered 2 and 6 months after the first dose Frecommended age for vaccination of females-i42 Years. Vaccine can be
administered as young as age 9 years. Catch-upnaiien is recommended for females aged 13--26sy@&0 have not been previously
vaccinated. Vaccination is not a substitute fortno@ cervical cancer screening, and vaccinated feshahould have cervical cancer
screening as recommended.

I ntroduction



Genital human papillomavirus (HPV) is the most camnmsexually transmitted infection in the Unitedt&¢aan estimated 6.2 million
persons are newly infected every yeBr Although the majority of infections cause no goms and are self-limited, persistent genital
HPV infection can cause cervical cancer in womeahather types of anogenital cancers and genitalsvimboth men and women.

Approximately 100 HPV types have been identifieerod0 of which infect the genital areg).(Genital HPV types are categorized
according to their epidemiologic association wignvical cancer. Infections with low-risk types (etgpes 6 and 11) can cause benign or
low-grade cervical cell changes, genital warts, @ndirrent respiratory papillomatosis. High-risk\Hfpes act as carcinogens in the
development of cervical cancer and other anogecataters3,4). High-risk types, including types 16, 18, 31, 38, 39, 45, 51, 52, 56, 58,
59, 68, 69, 73, and 82, can cause low-grade cemetlaabnormalities, high-grade cervical cell abmalities that are precursors to cancer,
and anogenital cancers)(High-risk HPV types are detected in 99% of ceal/cancersq); approximately 70% of cervical cancers
worldwide are caused by types 16 and A)8 Although infection with high-risk types is codsred necessary for the development of
cervical cancer, it is not sufficient because ttagamty of women with high-risk HPV infection do hdevelop cancei3(4).

In addition to cervical cancer, HPV infection ais@ssociated with anogenital cancers such as cahte vulva, vagina, penis, and anus
(Table 3 (8,9). Each of these is less common than cervical caid€erl(d). The association of genital types of HPV with genital cancer
is less well established, but studies supporteiroh subset of oral cavity and pharyngeal cand&js

In June 2006, the quadrivalent HPV vaccine typ&$,86,18 (GARDASII™, manufactured by Merck and Co., Inc., Whitehouséi@ta
New Jersey) was licensed for use among females3--26 years* for prevention of vaccine HPV-type-ateld cervical cancer, cervical
cancer precursors, vaginal and vulvar cancer psecsirand anogenital warts. Efficacy studies agomg in men.

In the United States, cervical cancer preventiah@mtrol programs have reduced the number of calreancer cases and deaths through
cervical cytology screening, which can detect pneesous lesions. The quadrivalent HPV vaccine matl eliminate the need for cervical
cancer screening in the United States becausdlt®¥ types that cause cervical cancer are inaudehe vaccine.

M ethods

The Advisory Committee on Immunization Practice€(R) HPV vaccine workgroup first met in February2Q@o begin reviewing data
related to the quadrivalent HPV vaccine. The waskigrheld monthly teleconferences and meetings timess a year to review published
and unpublished data from the HPV vaccine clinigals, including data on safety, immunogenicitydafficacy. Data on epidemiology
and natural history of HPV, vaccine acceptabiliiiyd sexual behavior in the United States also vesiewed. Several economic and cost
effectiveness analyses were considered. Preserdaiiothese topics were made to ACIP during meetmdune 2005, October 2005, and
February 2006. Recommendation options were develapd discussed by the ACIP HPV vaccine workgrdvpen evidence was lacking,
the recommendations incorporated expert opinich@fvorkgroup members. Options being considereithdyvorkgroup were presented to



ACIP in February 2006. The final recommendationsay@esented to ACIP at the June 2006 ACIP meefifigr discussions, minor
modifications were made and the recommendations ejgproved at the June 2006 meeting. Modificatiesi® made to the ACIP
statement during the subsequent review procesB@ttG update and clarify wording in the document.

The quadrivalent HPV vaccine is a new vaccine;taatthl data will be available in the near futurenfr clinical trials. These data and any
new information on epidemiology of HPV will be rewed by ACIP as they become available, and recordatiems will be updated as
needed.

Background
Biology of HPV

HPVs are nonenveloped, double-stranded DNA virusése familyPapillomaviridae.lsolates of HPV are classified as "types," and
numbers are assigned in order of their discovesy. Types are designated on the basis of the nuclestigeence of specific regions of the
genomeAll HPVs have an 8 kb circular genome enclosedaaasid shell composed of the major and minor dgmsiteins L1 and L2,
respectively. Purified L1 protein will self-assemlbd form empty shells that resemble a virus, dalieus-like particles (VLPSs). In addition
to the structural genes (L1 and L2), the genomedegx several early genes (E1, E2, E4, E5, E6, @hthit enable viral transcription and
replication and interact with the host genome. Imaization and transformation functions are asseci with the E6 and E7 genes of high-
risk HPV. E6 and E7 proteins from high-risk types tihe primary oncoproteins; they manipulate cgle regulators, induce chromosomal
abnormalities, and block apoptosig).

Papillomaviruses initiate infection in the basgidaof the epithelium, and viral genome amplifioatoccurs in differentiating cells using
the cellular replication machinery. After infectjafifferentiating epithelial cells that are nornyationdividing remain in an active cell cyc
This can result in a thickened, sometimes exophgpihelial lesion. The virus is released as atfoliate from the epithelium. With
neoplastic progression, the virus might integrate the host chromosomes, and little virion proaurctvill occur.

Immunology of HPV

HPV infections are largely shielded from the hasinune response because they are restricted tpitheleum (L8). Humoral and cellular
immune responses have been documented, but cesrelaimmunity have not been established. Serurhaes against many different
viral products have been demonstrated. The besactieaized and most type-specific antibodies apsdldirected against conformational
epitopes of the L1 capsid protein assembled as VINBtall infected persons have antibodies; in stuey, 54%--69% of women with
incident HPV 16, 6, or 18 infections had antibodit%. Among newly infected women, the median timedmsonversion is approximats
8 months 20,21).



Laboratory Testing for HPV

HPV cannot be cultured. Detecting HPV requires tifieation of HPV genetic information (DNA in theajority of assay formats). Assays
differ considerably in their sensitivity and tygeesificity. The anatomic region sampled and thehmétof specimen collection will impact
detection.

Only the Digene Hybrid Captute (HC2) High-Risk HPV DNA Test is approved by tHeS. Food and Drug Administration (FDA) for
clinical use. The HC2 High Risk test uses liquidleic acid hybridization and detects 13 high-rigkes (HPV 16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, and 68). Results are repodembaitive or negative and are not type-specifie HC2 High Risk test is approved for
triage of women with equivocal Papanicolaou (Pap) tesults (atypical squamous cells of undeterdngngnificance [ASC-US]) and in
combination with the Pap test for cervical canoeesning in women aged >30 years. The test islmatally indicated nor approved for
use in men.

Epidemiology and basic research studies of HP\talpi use nucleic acid amplification methods theteyate type-specific and, in certain
formats, quantitative results. Polymerase chaioti@a (PCR) assays used most commonly in epidemioktudies target genetically
conserved regions of the L1 gene. These consessagsare designed to amplify HPV, and types are dietermined by type specific
hybridization, restriction enzyme digestion, orseagcing. In the trials of quadrivalent HPV vaccimayltiplex assays were used that
specifically detect the L1, E6, and E7 gene fohddPV type.

The most frequently used HPV serologic assays aR:based enzyme immunoassays, designed to detdmidias to the L1 viral protein.
The type-specificity of the assay depends on pegjmer of conformationally intact VLPs in recombimdxaculovirus or other eukaryotic
expression system&%). Serologic assays are available only in resesetings. Key laboratory reagents are not stangeddiand no gold
standards exist for setting a threshold for a pasiesult 23). In trials of the quadrivalent HPV vaccine, a @atitive radioimmunoassay
a quadriplex competitive immunoassay was used, &otthich measure neutralizing antibodies in se(@fh25.

Epidemiology of HPV Infection
Transmission and Risk Factors

Genital HPV infection is primarily transmitted bgmtal contact, usually through sexual intercogs26). In virtually all studies of HPV
prevalence and incidence, the most consistentgoediof infection have been measures of sexualiggimost importantly the number of
sex partners (lifetime and recer?y(-34). For example, one study indicated that 14.3% aien aged 18--25 years with one lifetime sex
partner, 22.3% with two lifetime sex partners, 8idb% with more than three lifetime partned8)(had HPV infection. Transmission of
HPV through other types of genital contact in theemce of penetrative intercourse (i.e., oral-géntanual-genital, and genital-genital



contact) has been described, but is less commaonthinaugh sexual intercours2g(35,36¢. Additional risk factors primarily identified for
females include partner sexual behavit8) @nd immune statu87,39. Genital HPV infection also can be transmittechbysexual routes,
but this is uncommon. Nonsexual routes of genifdV/Hransmission include transmission from a motbexr newborn baby39,40.

BecausdHPV is transmitted by sexual activity, understagdihe epidemiology of HPV requires data on sekeahvior. The 2002 Nation
Survey of Family Growthhttp://www.cdc.gov/nchs/nsfandicated that 24% of females in the United $tatere sexually active by age 15
years §41). This percentage increased to 40% by age 16 wmak$o 70% by age 18 years. Among sexually aténeles aged 15--19 years
and 20--24 years, the median number of lifetimeensak partners was 1.4 and 2.8, respectivily The 2005 Youth Behavioral Risk
Survey fhttp://www.cdc.gov/mmwr/preview/mmwrhtml/SS5505dinjindicated that that 3.7% of female students heghlsexually active
before age 13 yeard3). Of those sexually active, 5.7% of 9th-grade fiemand 20.2% of 12th-grade females had had foorave sex
partners.

Natural History of HPV Infection

The majority of HPV infections are transient angnagtomatic and cause no clinical problems; 70%enf KPPV infections clear within 1
year, and approximately 90% clear within 2 ye2i&44--4§. The median duration of new infections is 8 mer#v,45. Persistent
infection with high-risk types of HPV is the mostportant risk factor for cervical cancer precursand invasive cervical cand@ib,47--
50). The risk for persistence and progression togreerous lesions varies by HPV type, with HPV li@dpenore oncogenic than other
high-risk HPV types{1,52. Factors associated with cervical cancer in epid®gic studies include cigarette smoking, incesbparity,
increased age, other sexually transmitted infestionmune suppression, long-term oral contraceptbee and other host factoE3¢-55.
The time between initial HPV infection and devel@of cervical cancer is usually decades. Mangespf the natural history of HPV
are poorly understood, including the role and daredf naturally acquired immunity after HPV infext.

HPV Prevalence and Incidencein the United States

Overall in the United States, an estimated 6.2ionilhew HPV infections occur every year among pessaged 14--44 year$)( Of these,
74% occur among those aged P3-years. Modeling estimates suggest that >80%»afadly active women will have acquired genital H
by age 50 year$6).

Routine reporting of HPV does not exist in the E@diStates. Information on prevalence and incidéasebeen obtained primarily from
clinic-based populations, such as family planning andaBxuwansmitted disease or university health clipatients. These evaluations
documented prevalence of HPV DNA ranging from 14%Q% 67). Prevalence was higheshang sexually active females aged <25y
and decreased with increasing ag#,82,58,5% Data from a multisite, clinic-based study of s&iky active women in the United States
indicated that prevalence was highest among thgse 54--19 year$().



Two studies have reported prevalence in represeataopulation-based samples. In a study of séxaative women aged 18--25 years,
prevalence of any HPV was 26.9%3). Prevalence of types 6 or 11 was 2.2%, and prevalehtypes 16 or 18 was 7.8%. In a study of
females aged 14--59 years during 2003--2004, teegbence of any HPV was 26.8%i). Prevalence was highest among women aged 20--
24 years (44.8%). Overall, prevalence of typesi6 16, and 18 was 1.3%, 0.1%, 1.5%, and 0.8%, ctsply.

Few data exist on cumulative risk for HPV infecti@etection of HPV DNA indicates infection and daows provide information on
women who were infected but cleared the HPV. Sengdence data can provide a better estimate of lativel risk but will also be an
underestimate, because not all persons with natlif®l infection have detectable antibodies. In agsentative sample of women aged 20--
29 years in the United States, HPV 16 seroprevaleras 25%82). Because as few as 60% of those infected with H&x& detectable
antibodies, the seroprevalence is an underestimadetrue exposure to HPV 16 could be as high & @&hong women in that age group.
Data also are available from the quadrivalent HR¥cine phase Il trials, in which both HPV PCR gssan cervical specimens and
serologic tests were performed at enroliment. Elpettion was restricted to sexually active womemwhad no more than four lifetime
partners or were planning sexual debut. Among 5M&@@h American females aged 16-+dars, 92% were sexually active, and the me
number of lifetime sex partners was two; 24% hadence of previous or current infection with HP\LB,16, or 18 on the basis of serol
and/or PCR at the time of enrollment; four (0.1%0l levidence of infection with all four vaccine tggderck and Co., unpublished data,
2006).

Studies of incident HPV infection that have evaddiatiPV DNA detection over time demonstrate thatigsiion occurs soon after sexual
debut. In a prospective study of college womemeUWnited States, the cumulative probability ofdeat infection was 38.9% by 24
months after first sexual intercourse. Of all HR@ds, HPV 16 acquisition was highest (10.4%); 5t&8b acquired HPV 186).

HPV infection also is common among mé&3+{-67). Among heterosexual men in clinic-based studies/gbeace of genital HPV infection
often is >20% and is highly dependent on the anatsites sampled and method of specimen colle¢6dr66,67.

Clinical Sequelae of HPV Infection

Clinical sequelae of HPV infection include cervicahcer and cervical cancer precursors, other atagjeancers and their precursor
lesions, anogenital warts, and recurrent respiygiapillomatosis.

Cervical Cancer and Precursor Lesions
HPV is a necessary but not sufficient cause ofetical cancers. Approximately three fourths dtatvical cancers in the United States

are squamous cell; the remaining are adenocarcimdffV 16 and 18 account for approximately 68%uqofsnous cell cancers and 83% o
adenocarcinomagy.



Although HPV infection usually is asymptomatic,\deal infection can result in histologic changeattare classified as cervical
intraepithelial neoplasias (CIN) grades 1, 2, on3he basis of increasing degree of abnormalithéncervical epithelium or
adenocarcinoma in situ (AlS). Spontaneous clearanpeogression to cancer in the absence of tredtasies for CIN 1 and CIN 2, and
CIN 3. CIN 1 usually clears spontaneously (60%asfes) and rarely progresses to cancer (1%); a logveentage of CIN 2 and 3
spontaneously clears (30%--40%), and a higher ptage progresses to cancer if not treated (>18%) Cervical cancer screening with
the Pap test can detect cytologic changes thaictefie underlying tissue changes. However, cytolaignormalities detected by the Pap
test can be ambiguous or equivocal. Abnormalitietude ASC-US, atypical glandular cells, low- amghhgrade squamous intraepithelial
lesions (LSIL and HSIL), and AIS. HPV types 16 ddare more commonly found in association with arglrade lesions. In one study,
the prevalence of HPV 16 was 13.3% among ASC-U$%among LSIL, and 60.7% among HSIL Pap te&®s (

No routine reporting or registry exists for abnorfap tests or cervicaancer precursor lesions in the United States; hewelata are
available from managed-care organizations and adtrative data set¥(,7J). Each year, approximately 50 million women undergp P
testing; approximately 3.5--5.0 million of thesgRests will require some follow-up, including 2+#8llion ASC-US, 1.25 million LSIL,
and 300,000 HSIL Pap test&¢-74.

In the United States, cases of cervical cancerainely reported to cancer registries such adNdgonal Cancer Institute Surveillance,
Epidemiology, and End Results program, and CDC-adht@red National Program of Cancer Registriesdbaer approximately 96% of
the U.S. population in 2003. Cervical cancer inoikerates have decreased approximately 75% ankl idgas approximale 70% since th
1950s, largely because of the introduction of Rafirig 74,79. However, the decrease in incidence is observietbply in squamous cell
carcinomas; the incidence of adenocarcinomas hashaaged appreciably ). Adenocarcinomas are more difficult to detectduse they
are found in the endocervix; they account for appnately 20% of cervical cancer cases in the Un8&ates {7,79. In 2003, cervical
cancer incidence in the United States was 8.1 @@/0D0 women, with approximately 11,820 new caspented 79). The median age of
diagnosis for cervical cancer was 47 years.

Substantial differences exist in the cervical cameedence and mortality by racial/ethnic groughe United State8). The incidence for
black women was approximately 1.5 times higher thanbfor white womenHigure J). Incidence for Hispanic women also was highentha
that for white women7@8). Death rates for black women were twice thatdbite women. Although incidence for Asian women rallas
similar to that for white womerv8), certain Asian subgroups, especially Viethameskkoorean women, have higher rates of cervical
cancer 80).

Geographic differences exist in incidence and ntigrfavith notably higher incidence and mortality $outhern stategigures 2and3) and
Appalachia 78,8]). Mortality rates are higher among specific grqupsluding Hispanic women living on the Texas-Maxborder; white
women in Appalachia, rural New York State, andribehern part of the northeast United States; amoihg American Indians in the
Northern Plains and Alaska Native wom@82).



Vaginal and Vulvar Cancer and Precursor Lesions

HPV is associated with vaginal and vulvar cancer\aaginal and vulvar intraepithelial neoplasiasybeer, unlike cervical cancer, not all
vaginal and vulvar cancers are associated with HP¥.natural history of vaginal and vulvar neogasiincompletely understoofl3,89.
No routine screening exists for vaginal or vulvancer in the United State

The majority of vaginal cancers and vaginal intithegial neoplasias Il (ValN Ill) are positive f¢tPV 85); HPV 16 is the most common
type 86,87. Approximately one third of women with ValN orgiaal cancer had been treated previously for agamital cancer, usually
cervical cancer86). Vaginal cancer is rare, and incidence has deerehy 20% during the preceding two decades. Ithed States in
2003, a total of 1,070 cases of invasive vaginatea(age-adjusted incidence rate: 0.7 per 100@0@ales) and 391 deaths (death rate: 0.2
per 100,000 females) occurréetd). The median age for diagnosis of vaginal cances @8 years.

HPV is associated with approximately half of vulgguamous cell cancers, the most common type gawgbncer. HPV-associated vulvar
cancer tends to occur in younger women and migipréeeded by vulvar intraepithelial neoplasia (VIM)a recent study, HPV types 16
18 were detected in 76% of the VIN 2/3 and 42%ud¥var carcinoma sample87%). In 2003, a total of 3,507 cases of vulvar carjage-
adjusted incidence rate: 2.2 per 100,000) and é&thd (death rate: 0.4 per 100,000 females) oaturrine United State§9). During
1973--2000, the incidence of in situ vulvar carnoereased by 400%, and the rate of invasive vutaacer increased by 20%. Changes in
detection or reporting of in situ cancers mightégponsible for the increased rate of in situ cen@s).

Anal Cancer

HPV is associated with approximately 90% of analesgous cell cancers. Anal intraepithelial neoplé&ldl) is recognized as a precursor
of anal cancer, although the natural history o$éhlesions (i.e., rate of progression and regrmepgdess clear than for CINbQ). Anal
cancer is more common in women (2,516 new cas2808 [rate: 1.6 per 100,000 women]) than in me&71 new cases [rate: 1.3 per
100,000 men])4{9). During the preceding three decades, the incielefi@nal cancer in the United States has increaspecially among
men 89). Women at high risk for anal cancer include thagh high-grade cervical lesions and cervical sabtvar cancers. Men who have
sex with men and persons who have human immunaelediz virus (HIV) infection also are at high risk fanal cancer90). No national
recommendations exist for cytologic screening &vpnt anal cancers.

Genital Warts
All anogenital warts (condyloma) are caused by H&\{ approximately 90% are associated with HPVdypand 1191). The average

time to development of new anogenital warts aftédtion with HPV types 6 or 11 is approximately®months 92). However, not all
persons infected with HPV types 6 or 11 acquirdtgewarts. Anogenital warts can be treated, alfomany warts (20%--30%) regress



spontaneously. Recurrence of anogenital wartsrsmaon (approximately 30%), whether clearance ocgpositaneously or following
treatment 93). Anogenital warts are not routinely reportedhe tnited States. The prevalence of genital wassdeen examined using
health-care claims dat84). An estimated 1% of sexually active adolescentsaults in the United States have clinically appagenital
warts @9).

Recurrent Respiratory Papillomatosis

Infection with low-risk HPV types, primarily typdsor 11, rarely results in recurrent respiratorgiff@matosis (RRP), a disease that is
characterized by recurrent warts or papillomaséupper respiratory tract, particularly the lary@®x the basis of age of onset, RRP is
divided into juvenile onset (JORRP) and adult ofeehs. JORRP, generally defined as onset befoeel8gyears, is better characterized
than the adult form. JORRP is believed to resolnfvertical transmission of HPV from mother to balying delivery, although the
median age of diagnosis is 4 years. A multicerggistry of JORRP in the United States that colgcd&ta during 1999--2003%)
demonstrated that although the clinical courseORRRP was variable, it is associated with extensieebidity, requiring a median of 13
lifetime surgeries to remove warts and maintaimp@n airway. Estimates of the incidence of JORRR&atively imprecise but range
from 0.12 to 2.1 cases per 100,000 children ag@dyears in two cities in the United Stat@6)( The prevalence, incidence, and disease
course of the adult form of RRP are less clear.

Treatment of HPV Infection

HPV infections are not treated; treatment is dedat the HP\associated lesions. Treatment options for genigatsaand cervical, vagine
and vulvar cancer precursors include various laparoaches that remove the lesion (e.g., cryotgeed@ctrocautery, laser therapy, and
surgical excision). Genital warts also are treatét topical pharmacologic agen&7j. On the basis of limited existing data, available
therapies for HPV-related lesions might reducefdsabably do not eliminate infectiousness.

Prevention
HPV |nfection

Condom use might reduce the risk for HPV and HPs6eisited diseases (e.g., genital warts and cemarader). A limited number of
prospective studies have demonstrated a proteefiget of condoms on acquisition of genital HPVs#®idy among newly sexually active
college women demonstrated a 70% reduction in HRP&Cttion when their partners used condoms consigtend correctly 98).
Abstaining from sexual activity (i.e., refrainingpim any genital contact with another persons)essilirest way to prevent genital HPV
infection. For those who choose to be sexuallywacth monogamous relationship with an uninfectethpais the strategy most likely to
prevent future genital HPV infections.



Neither routine surveillance for HPV infection rgartner notification is useful for HPV preventi97). Genital HPV infection is so
prevalent that the majority of partners of persimsd to have HPV infection are infected alreadypnevention or treatment strategies
have been recommended for partners.

Cervical Cancer Screening

The majority of cervical cancer cases and deathdegrevented through detection of pre-cancerbasges in the cervix by cytology
using the Pap test. Pap test screening includesaentional Pap or a liquid-based cytolo§9)( CDC does not issue recommendations for
cervical cancer screening, but certain professigralps have published recommendatidrabl(e 3. The American College of
Obstetricians and Gynecologists (ACOG), the AmeriCancer Society (ACS), and the U.S. PreventiveiSes Task Force (USPSTF)
guidelines state that all women should have a &stfdr cervical cancer screening within 3 yearsegfinning sexual activity or by age 21
years, whichever occurs firsidble 3 (74,100,101 USPSTF recommends a conventional Pap testsitdgary 3 years, regardless of age.
ACOG recommends annual screening of women agede&@; ACS recommends annual or biennial screenitigs age group,
depending on use of conventional or liquid-basddlogy. According to these national organizatiomemen aged 30 years with three
normal consecutive Pap tests should be screeneg 2v8 years.

ACS and ACOG also recommend use of the HC2 Higk ®ist as an adjunct to regular Pap screening afemoaged 30 years. If both
tests are negative, women should be rescreenesdrofrequently than every 3 years. In addition, AZénd the American Society of
Colposcopy and Cervical Pathology (ASCCP) recomnieatiHPV DNA testing be used to triage women \eifjuivocal, ASCQJS Pap tes
results £02). USPSTF concluded that evidence is insufficienetmmmend for or against routine use of HPV teki§)(

An estimated 82% of women in the United States lmagka Pap test during the preceding 3 yeldid) (Pap test rates for all age and ethnic
populations have increased during the precedingdseades. However, certain groups contittuleave lower screening rates. These inc
women with less than a high school education (77ét¢ign-born women, especially women who have hed¢he United States for <10
years (61%); women without health insurance (62%%t certain racial/ethnic populations such as Higsa(77%) and Asians (71%).
Approximately half of women who had cervical cand@gnosed in the United States had not had ad3ajntthe 3 years before diagnosis

(104.
Quadrivalent Human Papillomavirus Vaccine

Composition

The licensed vaccine is a quadrivalent HPV vac(@®RDASIL™ produced by Merck and Co, Inc.). The L1 major caysbtein of HPV

is the antigen used for HPV vaccinatid®9. Using recombinant DNA technology, the L1 protsiexpressed iBaccharomyces



cerevisiag(yeast), and the proteins self-assemble into cordtionally intact, noninfectious VLPs. Each 0.5-ohbse contains 20g HPV 6
L1 protein, 40ug HPV 11 L1 protein, 4Q)g HPV 16 L1 protein, and 20g HPV 18 L1 protein. VLPs are adsorbed on an alumin
containing adjuvant. Each 0.5-mL dose containsigZ&morphous aluminum hydroxyphosphate sulfate.f@tmeulation also includes
sodium chloride, L-histidine, polysorbate 80, sodlinorate, and water for injection. The quadrivaldRYV vaccine contains no thimerosal
or antibiotics.

The vaccine should be stored at 2°C--8°C (36°FF3@&hd not frozen.
Dose and Administration

Quadrivalent HPV vaccine is administered intramlatyas three separate 0.5-mL doses. The secaswistould be administered 2
months after the first dose and the third dose ftheoafter the first dose. The vaccine is availaisla sterile suspension for injection in a
single-dose vial or a prefilled syringe.

Efficacy

One clinical study evaluated efficacy of monovaldfV 16 vaccine, and three studies evaluated effichquadrivalent HPV vaccine: a
phase Il study of a monovalent HPV 16 vaccine @uolt005) (06,107, a phase Il study of quadrivalent HPV vaccin@{pcol 007) {08-
-110), both among females aged 16--23 years, and taeegohl studies of quadrivalent HPV vaccine (prote®13 and 015) among
females aged 16--23 and 16--26 years, respectitéliywere randomized, double-blind, placebo-conadlstudies.

The studies used prespecified endpoints to evathatenpact of the quadrivalent vaccine in prevantiPV-related infection and disease.
Phase Il studies were primarily proof-@dncept studies that evaluated the efficacy of macasing a persistent infection endpoint. Phals
studies evaluated the efficacy of vaccine on dihiesions. Predefined combinations of phase Illdrstudies were used to improve the
precision of the efficacy findings. Various endpsiwere assessed in the different studies, incfpdaccine type-related persistent HPV
infection, CIN, VIN and ValN, and genital warts. & primary endpoint and the basis for licensure thesombined incidence of HPV 16-
and 18-related CIN 2/3 or AIS. These endpointsestas surrogate markers for cervical cancer. fudimg an invasive cervical cancer
endpoint were not feasible because the standardrefis to screen for and treat CIN 2/3 and Al®testo prevent invasive cervical canc
Furthermore, the time from acquisition of infectionthe development of cancer can exceed 20 y€hestwo phase lll efficacy studies of
guadrivalent HPV vaccine (protocols 013 and 015eweternational studies, which included persoomfiNorth America, South America,
Europe, Australia, and Asia. Data on efficacy agla@®IN endpoints also are available from the phiseidy (protocol 007)%08,110 and
of monovalent HPV-16 vaccine (protocol 00%D7).

The quadrivalent HPV vaccine has a high efficacypf@vention of vaccine HPV type HPV 6-, 11-, 18hd 18-related persistent infection,



vaccine type-related CIN, CIN 2/3, and externaligétesions (genital warts, VIN and ValN) when bis&s were restricted to participants
who received all 3 doses of vaccine, had no prdétaotations, and no evidence of infection with tiedevant vaccine HPV type
(seronegative and HPV PCR-negative through 1 maitén dose 3)Tables 3and4) (111). No evidence exists of protection against disease
caused by vaccine types for which participants RE® positive at baseline. Participants infecteith whe or more vaccine HPV types
before vaccination were protected against diseaseet by the other vaccine HPV types. No evideristsethat the vaccine protects
against disease caused by nonvaccine HPV types.

Persistent HPV Infection

Two phase Il studies evaluated persistent infectiefined as a vaccine HPV type detected by PGRa@br more consecutive visits 4
months apart or at a single visit if it was the lasit of record. In the phase Il quadrivalent eiae study (protocol 007), 276 women
received the 20/40/40/3fy dose formulation of vaccine, and 275 receivethegibo. The efficacy for prevention of persisteRMB, 11,
16, or 18 infection or disease at the end of s{agproximately 2.5 years after dose 3) was 89.B%o(8onfidence interval [Cl] = 70.7%--
97.3%). Of the vaccinated persons with persistafiection endpoints, three had HPV 16 detectedealast visit (without observed
persistence), and one had persistent infection MIRN 18 (detected at both 12 and 18 months) buanotonths 24, 30, or 3&@@8). In the
phase Il study of a monovalent HPV 16 vaccine @uok005), the efficacy against persistent HPVrifédtion was 100% at a midpoint
analysis 106) and 94.3% (Cl = 87.8%--97.7%) at the end of thes (107). All seven cases in the vaccine group had HPDNIA
detected on the person's last study visit (witlodnsterved persistence).

Cervical Disease

Two phase Il trials evaluated efficacy againswae disease. Protocol 015 included 12,157 wongadd 6--26 years. Participants had a
Pap test, cervicovaginal sampling for HPV DNA tegtiand detailed genital inspection at day 1 andthw7, 12, 24, 36, and 48, and were
referred to colposcopy using a protocol specifigdr@thm based on Pap test results. The primangysémdpoint was incidence of HPV 16-
or 18-related CIN 2, CIN 3, AIS, or cervical candara per protocol analysis, the vaccine efficacg 100% (Cl = 80.9%--100%) for
prevention of HPV 16 or 18 related CIN 2/3 or Al&ble 3.

Protocol 013 included 5,442 females aged 16--28syé&articipants had a Pap test at day 1 and aths@n12, 18, 24, 30, 36, and 48 and
were referred to colposcopy according to protoleoaddition, participants had detailed genital gxpon, with biopsy of abnormalities and
cervicovaginal sampling for HPV DNA sampling. Thady had two primary efficacy endpoints: 1) extégenital lesions related to HPV

6, 11, 16, or 18, including genital warts, VIN, Yalvulvar cancer, or vaginal cancer; and 2) cehecapoints related to HPV 6, 11, 16, or
18, including CIN, AIS, or cervical cancer. In a jpeotocol analysis, the vaccine efficacy was 1Q@= 89.5%--100%) for prevention of

any grade CIN related to vaccine typé&algle 3.



In a planned combined efficacy analysis, includiiata from four clinical studies (protocol 005, 0073, and 015), protection against HPV
16- or 18-related CIN 2/3 or AIS was 100% (Cl =82--100%) (11). In a planned combined analysis, including dedenfthree studies
(protocol 007, 013, and 015), protection againgt@IN attributed to HPV 6, 11, 16, or 18, the edfiy was 95.2% (CI = 87.2%--98.7%).
Four cases of CIN occurred in the vaccine groupyete CIN 1.

External Genital Lesions

Data from three studies (protocol 007, 013, and Pidvide data on efficacy against external gemésibns. In a combined analysis, the
efficacy of quadrivalent HPV vaccine against HPYBt-, 16-, or 18-related external genital warts ®8.9% (Cl = 93.7%--100%) in a per
protocol analysisTable 3. Efficacy against HPV 16- or 18-related VIN 2/3\@&IN 2/3 was 100% (CI = 55.5--100.0)able 9.

Efficacy in Femaleswith Current or Previous Vaccine HPV-Type I nfection

Because participants were enrolled into the cliritals even if they were HPV DNA or antibody pidge, evaluating efficacy in females
infected with a vaccine HPV type at the time ofaiaation was possible. Overall, 27% of the studgylation had evidence of previous
exposure to or infection with a vaccine HPV typendng these participants, 74% were positive to onky vaccine HPV type and did not
have evidence of infection with the other threeeg/pAmong participants positive to one or more wecEIPV types, the vaccine had high
efficacy for prevention of disease caused by theareing vaccine HPV typed.12).

The vaccine's impact on the course of infectiors@né at the time of infection was evaluated usiag drom four clinical studies (protocols
005, 007, 013, and 015). Three different groupsvasalyzed on the basis of antibody and HPV DNA&d&in at the time of vaccination
(Table 5. Among persons seropositive to the relevant Hé but HPV DNA negative, efficacy against CIN 2f3AIS caused by that
type was 100% (CIl = -63.6%--100%). Among women wilegne HPV DNA positive but seronegative, efficacysvd..2% (Cl = -4.5--54.9).
Among women who were both seropostive and HPV DNgitpve, efficacy against CIN 2/3 caused by thaetyas -25.8% (CI = -76.4%--
10.1%). Because of the small numbers and wide dendie intervals around efficacy estimates, limgedclusions can be drawn from th
estimates.

Efficacy in the Intent-to-Treat Population

Analyses among all women who received at leastsk @b vaccine and had any follow-up 1 month afterfirst dose, regardless of initial
PCR or serology, provide information on efficacgitivould be seen in the total study populationb@geline, 27% of clinical trial
participants had evidence of previous or currefgation with a vaccine type HPV. In a combined gsi&l of protocols 005, 007, 013, and
015, the efficacy for prevention of HPV 16- or Hated CIN 2/3 or AIS was 39.0% (CI = 23.3%--51.7%)a combined analysis of
protocols 007, 013 and 015, efficacy for preventibany vaccine-type--related CIN was 46.4% (CI5280--55.7%), for prevention of



vaccine-type--related VIN 2/3 and ValN 2/3 was 88.(CI = 29.8%--87.9%), and for prevention of vaeeitype--related genital warts was
68.5% (CI = 57.5%-- 77.0%). The lower efficacy mes$e analyses compared with the per protocol popalmdicates that certain women
were infected with vaccine types before vaccinathi2.2% (Cl = -3.2%--25.3%) reduction occurreaiy CIN 2/3 in the vaccinated
group compared with the placebo group at a medibowvi-up time of 1.9 yearsl(]).

Duration of Protection

A subset of participants (n = 241) in the phasuldrivalent HPV vaccine study (protocol 007) isgdollowed for 60 months after dose
one. In a combined analysis of all participantstigh year 3 and a subset through 60 months, tltaeyfagainst vaccine HPV type
persistent infection or disease was 95.8% (Cl 8%3-99.5%) and efficacy against vaccine-typgated CIN or external genital lesions
100% (CI = 12.4%--100%1(0).

Follow-up studies are planned by Merck and Co., tocletermine duration of protection among womamoked in the phase Il studies
through 3 years after dose 3. Additional data aratilon of protection will be available from followp of approximately 5,500 women
enrolled in one of the phase Ill quadrivalent HRA¢aine studies in the Nordic countries. These wowiéibe followed for at least 14
years; serologic testing will be conducted 5 angddrs after vaccination; and Pap testing result$erlinked to data from vaccine
registries to monitor outcomes.

I mmunogenicity
Immunogenicity in Persons Aged 9--26 Years

The immunogenicity of the quadrivalent HPV vacdias been measured by detection of IgG antibodyetdiPV L1 by a type-specific
competitive Luminex-based immunoassay (cLIA) integority of the studie2@,29. This assay measures antibodies against neunaliz
epitopes for each HPV type. The units (milliMerakts) are internally consistent but cannot be diyemompared across HPV types or with
results from other HPV antibody assays. The hedfjtite antibody titers (geometric mean titers [GJ) Tar the different types cannot be
directly compared.

Data on immunogenicity are available from Phag&0B) and Phase Il double-blind, randomized, placetmstolled trials conducted
among females aged 16--26 years and immunogesitities conducted among males and females agesly@ats {13). In all studies
conducted to date,39% of study participants had an antibody resptmsdl four HPV types in the vaccine 1 month aftempleting the 3-
dose seriesl(09,113. High seropositivity rates were observed aftaciaation regardless of sex, ethnicity, countrpgin, smoking
status, or body mass index.



Vaccination produced antibody titers higher thawsthafter natural infection. Among females aged2Byears, antHPV 6, 11, 16, and 1
GMTs 1 month after the third dose of vawere higher than those observed in participahts were HPV seropositive and PCR nege
at enrollment in the placebo grouk0g).

Vaccination of females who were seropositive tpectic vaccine HPV type at enrollment resultedhigher antibody titers to that type,
particularly after the first dose, compared withdé seronegative at enrolimeh09), suggesting a boosting of naturally acquirediaaty
by vaccination. In studies among females aged 66¢e2rs, the interval between the first and sectos@ of vaccine ranged from 6 to 12
weeks. Variation in the interval did not diministetGMTs post-vaccination. Likewise, little impaétmtervals was observed between the
second and third dose ranging from 12 to 23 weeks.

A serologic correlave of immunity has not been identified and no knawinimal titer determined to be protective. Thghhefficacy founc
in the clinical trials to date has precluded idigrdtion of a minimum protective antibody titer.reher follow-up of vaccinated cohorts
might allow determination of serologic correlatésnomunity.

Immunogenicity Bridge to Efficacy Among Females

Immunogenicity studies provide data, allowing congzm of seropositivity and GMTs among females a@eil5 years with those among
females aged 16--26 years who were in the effistagiies {able § (111). Seropositivity rates in all age groups were agnately 99%
for HPV 6, 11, 16, and 18. Anti-HPV responses 1 th@ost dose 3 among females aged 9--15 yearsneeisferior to those aged 16--26
years. At month 18, anti-HPV GMTs in females aged®years remained two to three fold higher thesé observed at the same time
point in females aged 16--26 years in the vaccifieaey trials.

Duration of Antibody

The longest follow-up to date is 60 months in thage 1l trial of quadrivalent HPV vaccinkEl(Q). Antibody titers decline over time after-
third dose but plateau by 24 months. At 36 mordhs;HPV 16 GMT among vaccinees remained higher thase in participants in the
placebo group who were seropositive at baseling aati-HPV 6, 11, and 18 titers were similar tosseropositive in the placebo group
(109. At 36 months, seropositivity rates were 94%, 9699%, and 76% to HPV 6, 11, 16, and 18, respelgtiNo evidence exists of
waning efficacy among participants who become sagative during follow-up(10). Data from a revaccination study in which vactaada
women were given a challenge dose 5 years aftetlerant into the study demonstrated an augmengedimi antibody titer consistent with
immune memoryX14).

Concomitant Administration of HPV Vaccine with Other Vaccines



GMTs after concomitant administration of quadrivellelPV vaccine and hepatitis B vaccine at all 3edosere noninferior to GMTs after
administration at separate visits. Studies arengdro evaluate concomitant administration with imgococcal conjugate vaccine and with
the adolescent/adult formulation of tetanus, diphthand acellular pertussis (Tdap) vaccine.

Safety and Adver se Events

The quadrivalent HPV vaccine was evaluated forctnpa-site and systemic adverse events, new medicalitions reported during the
follow-up period, and safetyuiing pregnancy and lactation. Safety data on qualént HPV vaccine are available from seven chhidals
and include 11,778 persons aged 9--26 years wiaivert quadrivalent vaccine and 9,686 who receivadgbo. Detailed data were
collected using vaccination report cards for 14sdajlowing each injection of study vaccine on aset of participants aged 9--23 years.
The population with detailed safety data includg2BB females who received quadrivalent HPV vacame 3,790 who received placebo
(Tables 7-9) (111).

L ocal Adverse Events

In the study population with detailed safety datégrger proportion of persons reported injectide-adverse events in the group that
received quadrivalent HPV vaccine compared witlmahwm-containing or saline placebo groupalfle 3. Pain was the most common
injection site adverse event, reported by 83.9%actinees, 75.4% of those who received alumicomtaining placebo, and 48.6% of th
who received saline placebo. Swelling and erythexsi@ the next most common reactions in the vaamkeplacebo groups. The majority
of injection-site adverse experiences reported gmeaipients of quadrivalent HPV vaccine were ndladnoderate in intensity; only 2.8%,
2.0%, and 0.9% of vaccinees reported severe pagilisg, or erythema, respectively.

Systemic Adverse Events

Systemic clinical adverse events were reported siyndar proportion of vaccine and placebo recipsen the population with detailed
safety dataXable §. In both quadrivalent HPV vaccine and placebaigsy more persons reported a systemic clinicalradvexperience i
the 15 days after dose 1 compared with after dased2after dose 3. For the majority of personspbg mum intensity rating of systemic
clinical adverse events was mild or moderate. Qver®%--4.9% of females who received quadrivaldRty vaccine reported a
temperature of 200°F (388°C) after dose one, two, or thréable 9.

Serious Adverse Eventsin All Safety Studies

Vaccine-related serious adverse events occurre@.iPbo of persons. The proportions of persons rempé serious adverse event were
similar in the vaccine and placebo groups, as Werdypes of serious adverse events reported. S®rsons had events that were



determined to be possibly, probably, or definitghated to the vaccine or placebo. Five eventsroediamong quadrivalent HPV vaccine
recipients and two among placebo recipients. TWeeifi the quadrivalent HPV vaccine group includeshichospasm, gastroenteritis,
headache/hypertension, vaginal hemorrhage, anctimjesite pain/movement impairment.

In the overall safety evaluation, 10 persons ingitwaip that received quadrivalent HPV vaccine awts persons in the placebo group ¢
during the course of the trials. None of the deatas considered to be vaccine related. Two deattisivacaie group and one death in
placebo group occurred within 15 days followingaiaation. Seven deaths were attributed to meédricle accidents (four in vaccine gre
and three in placebo group), three were causedtbgtional overdose (nonstudy medications) or dai¢one in vaccine group and two in
placebo group), two were attributed to pulmonaryelus or deep venous thrombosis (one each in vaesid placebo group), two were
attributed to sepsis, one case each attributedrtoer and arrhythmia (in vaccine group), and ose caused by asphyxia (placebo group).

New Medical History

Information was collected on new medical condititimest occurred in up to 4 years of follow-up. OVierane (0.08%) participants in the
vaccine group and three (0.03%) participants inplaeebo group had conditions potentially indicatof autoimmune disorders, including
various arthritis diagnoses (nine in vaccine grang two in placebo group) and systemic lupus emttesis (none in vaccine group and
one in placebo group)11). No statistically significant differences exigtiveen vaccine and placebo recipients for the @mad of these
conditions.

Vaccination During Pregnancy

The quadrivalent clinical trial protocols excludedmen who were pregnant. Human beta gonadotropiim¢ewas conducted before
administration of each vaccine dose, and if womereviound to be pregnant, vaccination was delayitlaompletion of pregnancy.
Nevertheless, among clinical trial participant24¥, pregnancies ocrred in the vaccine group and 1,272 occurred irptaeebo group
(Table 10 (111). Among those with known outcomes (996 and 1,0th®) percentage with spontaneous loss was similaotih groups
(25%). A total of 15 and 16 congenital abnormaditbecurred in the vaccine and placebo groups, caspby, including five in the vaccine
group and none in the placebo group among infamts t® women who received vaccine or placebo wigltirdays of estimated onset of
pregnancy. The five congenital abnormalities wezteinined by an expert panel to be unrelated (glogip stenosis with ankyloglossia,
one congenital hydronephrosis, one congenital negagcone club foot, and one hip dysplasia). Rateongenital abnormalities in the
study were consistent with those in surveillanggstees. Quadrivalent HPV vaccine has been classds Category B on the basis of
animal studies in rats showing no evidence of imgubiertility or harm to the fetus.

Vaccination During L actation



In the clinical trials, 995 women in the evaluapegbulation (500 and 495 persons in the group #aived quadrivalent HPV vaccine or
placebo, respectively) were breast feeding dutiegviccination period. A total of 17 (3.4%) anden{f.8%) infants of women who
breastfed who received quadrivalent HPV vaccinglacebo, respectively, experienced a serious aewant. Of the 23 experiences
among the 17 infants of women who receivadame, 12 were respiratory infections, five weastgoenteritis or diarrhea, and the remai
included various other single events. None wasidensd vaccine related.

Impact of Vaccination and Cost Effectiveness
Economic Burden of HPV

The prevention and treatment of anogenital wartscanvical HPV-related disease imposes an estinfateten of $4 billion or more (2004
dollars) in direct costs in the United States egdr 70,71,11%. Of this, approximately $200 million is attribbta to the management of
genital warts; approximately $300--$400 millionin@asive cervical cancer; and the remainder toimeutervical cancer screening, the
follow-up of abnormal Pap tests, and pre-invasewvical cancerq{l1,115. The estimated economic burden associated with HBMdwoe
more substantial if the cost of other HPV-relatextdses (e.g., vaginal and anal cancer and RRR)inauded.

Expected | mpact of Vaccination

Various different models have been developed ttuat@the impact of HPV vaccin&X6). Markov models have suggested that vaccin:

of an entire cohort of females aged 12 years caddce the lifetime risk for cervical cancer by 2086% (117,118 in that cohort,
depending on the efficacy of the vaccine and thatehn of vaccine protection. Models also projestm@ases in Pap test abnormalities and
cervical cancer precursor lesions as a result ofigation. For example, incidence of low-grade B abnormalities would decrease by
21% over the life of a vaccinated cohort of femaged 12 yeard (7). Models that incorporate HPV transmission dynansiaggest an
even greater potential impact of HPV vaccinatiorcervical cancer and cervical cancer precursbit8{121. Decreases in cervical cancer
incidence and precursor lesions would occur morekyuwith catch-up vaccination according to modilat evaluated catalp for female
aged 12--24 yeard21,122.

Cost Effectiveness of HPV Vaccine

Since 2003, four studies have estimated the palerust effectiveness of HPV vaccination in theteghof cervical cancer screening
practices in the United Statekl{--119,12) Two of these studies applied Markov models toregte the cost per quality-adjusted life year
(QALY), focusing on the costs and impact of HPV siaation for a given cohort, without considering #ffect of vaccination on HPV
transmission in the population (herd immunity). Ttleer studies applied dynamic transmission maelscorporate the benefits of herd
immunity in estimating the cost effectiveness oMHRccination.



The two studies based on Markov models of the ahhistory of HPV infection examined the cost effeeness of vaccinating females
aged 12 years. One study assumed 100% vaccineagay€&0% vaccine efficacy against HPV 16/18, hfetiduration of protection, and a
cost of $377 per vaccine seridd 8. Under these assumptions, an estimated 58% iedweas achieved in the lifetime risk for cervical
cancer for the vaccinated cohort at a cost of (2002 dollars) per QALY compared with no vactiora A second study assumed 70%
vaccine coverage, 75% efficacy against all higk-H®V types, 10 years duration of protection plQsadlditional years of protection with a
booster, and a cost of $300 per vaccine seriesjdl08 per boosted (7). Under these assumptions, an estimated 20% ieduntcervical
cancer incidence was achieved in the vaccinatedrtaha cost of $22,800 per QALY (2001 dollarsinpared with no vaccination.

The two cost effectiveness analyses based on dgrteamismission models examined the cost effects®epévaccinating females. One
study assumed vaccination at age 12 years withvé@%tine coverage. The vaccine cost $300 per galtiest100 per booster and targeted
HPV 16/18 with 90% efficacy and 10-year duratiorpadtection plus 10 additional years with a boogl&®). Under these assumptions,
lifetime risk for cervical cancer among vaccinateghales would be reduced by 62% at a cost per QélL.¥14,600 (2001 dollars)
compared with no vaccination. A second study assuraecination at or before age 12 years with 70civ@ coveragel@l). The vaccin
cost $360 per series and targeted HPV types 6,6, 55nd 18, with 90% efficacy against infection 480% efficacy against HPV-related
diseases attributable to these HPV types, witlolifg duration of protection. Under these assumptiomer the long term, a reduction of
approximately 75% was achieved in the cervical eaimidence rate attributable to HPV 16 and 18 etst of $3,000 per QALY in 2005
dollars compared with no vaccination. This modsbaluggested that a catch-up program for femaksd 52r-24 years would cost $4,700
per QALY compared with vaccination of females a@@dyears only.

The cost per QALY gained by routine vaccinatiorfeshales at age 12 years in the published studiegedafrom $3,000 to $24,300. The
results summarized are calculated using base-casarsos, which vary across studies. In the sertginalyses, when base-case
assumptions were modified, the estimated cost iffawess ratios changed substantially. For exanfigdéors such as duration of vaccine-
induced protection, duration of natural immunitgduency of cervical cancer screening, vaccinera@e and vaccine cost impacted the
estimated cost effectiveness of HPV vaccinatioi6¢-119,121,123

Summary of Rationale for Quadrivalent HPV Vaccine Recommendations

The availability of a quadrivalent HPV vaccine off@n opportunity to decrease the burden of HP¥Ciign and its sequelae, including
cervical cancer precursors, cervical cancer, adhegenital cancers, and genital warts in the Uriitades. Quadrivalent HPV vaccine is
licensed for use among females aged 9--26 yeatkidmge group, clinical trials indicate that tlaecine is safe and immunogenic. Trials
among females aged 16--26 years indicated thenatoibe effective against HPV types 6-, 11-, 46¢ 18-related cervical, vaginal and
vulvar cancer precursor and dysplastic lesions,gemital warts. HPV 16 and 18 are the cause ofcqmiately 70% of cervical cancers;
HPV 6 and 11 are the cause of approximately 90%enital warts. Because HPV is sexually transmidted often acquired soon after onset
of sexual activity, vaccination should ideally ocbefore sexual debut. The recommended age foinatem is 11--12 years; vaccine can



be administered to females as young as age 9 y&aise beginning of a vaccination program, femalged >12 years will exist who did
not have the opportunity to receive vaccine atHgel? years. Catch-up vaccination is recommendetéfnales aged 13--26 years who
have not yet been vaccinated.

The recommendation for routine vaccination of feseaged 11--12 years is based on several consmhesaincluding studies suggesting
that quadrivalent HPV vaccine among adolescenideisafe and effective; high antibody titers acbdeafter vaccination at age 11--12
years; data on HPV epidemiology and age of sexefalidin the United States; and the high probabdlitiPV acquisition within several
years of sexual debut. Ideally, HPV vaccine shin@lddministered before sexual debut, and durafipnotection should extend for many
years, providing protection when exposure throwggual activity might occur. The vaccine has beenalestrated to provide protection for
at least 5 years without evidence of waning pratect.ong-term follow-up studies are underway ttedaine duration of protection. The
recommendation also considered cost effectivenesdaations and the established young adolescelthbee visit at age 11--12 years
recommended by several professional organizatiwhen other vaccines are also recommended.

Although routine vaccination is recommended atBhel?2 years, the majority of females aged 13--€&y also can benefit from
vaccination. Females not yet sexually active caaxpected to receive the full benefit of vaccinatidlthough sexually active females in
this age group might have been infected with onmare vaccine HPV types, type-specific prevalerigdiss in the United States suggest
that a small percentage of sexually active femlade® been infected with all four of the HPV vacdiyyges. These data, available from
North American females aged--24 years who participated in the quadrivalentuae trials, are from women who were more likely to
have ever had sex than similar aged females igeheral U.S. population. Among those sexually adimales, the median number of
lifetime sex partners (two) was similar in tria@rgcipants and females in the general U.S. pojaial he vaccine does not appear to prc
against persistent infection, cervical cancer pigmulesions, or genital warts caused by an HP¥ tiyat females are infected with at the
time of vaccination. However, females already itédavith one or more vaccine HPV types before vatan would be protected against
disease caused by the other vaccine HPV typesefidrer although overall vaccine effectiveness wdnddower when administered to a
population of females who are sexually active, wondld decrease with older age and likelihood of HBygosure with increasing number
of sex partners, the majority of females in thie ggoup will derive at least partial benefit froceination.

Recommendationsfor Use of HPV Vaccine
Recommendations for Routine Use and Catch-Up
Routine Vaccination of Females Aged 11--12 Years

ACIP recommends routine vaccination of females ddeell2 years with 3 doses of quadrivalent HPV iraecThe vaccination series can
be started as young as age 9 years.



Catch-Up Vaccination of Females Aged 13--26 Years

Vaccination also is recommended for females age®@3ears who have not been previously vaccinatedho have not completed the
full series. Ideally, vaccine should be adminisidoefore potential exposure to HPV through sexaatact; however, females who might
have already been exposed to HPV should be vaedingexually active females who have not been tedfewith any of the HPV vaccine
types would receive full benefit from vaccinati®accination would provide less benefit to femafebey have already been infected with
one or more of the four vaccine HPV types. Howeitas, not possible for a clinician to assess tkiet to which sexually active persons
would benefit from vaccination, and the risk forVfection might continue as long as persons axelally active. Pap testing and
screening for HPV DNA or HPV antibody are not nektefore vaccination at any age.

Dosage and Administration

The vaccine should be shaken well before adminigiraThe dose of quadrivalent HPV vaccine is 05 administered intramuscularly
(IM), preferably in the deltoid muscle.

Recommended Schedule

Quadrivalent HPV vaccine is administered in a 3edsshedule. The second and third doses shouldrbmiatered 2 and 6 months after the
first dose.

Minimum Dosing Intervals and Management of Persons Who Were Incorrectly Vaccinated

The minimum interval between the first and secooskd of vaccine is 4 weeks. The minimum recommemder/al between the second
and third doses of vaccine is 12 weeks. Inadegi@des of quadrivalent HPV vaccine or vaccine dosesived after a shorter-than-
recommended dosing interval should be readminigtere

Interrupted Vaccine Schedules

If the quadrivalent HPV vaccine schedule is intpted, the vaccine series does not need to betexktiirthe series is interrupted after the
first dose, the second dose should be administseton as possible, and the second and tbgeisdshould be separated by an interval

least 12 weeks. If only the third dose is delayeshould be administered as soon as possible.

Simultaneous Administration with Other Vaccines



Although no data exist on administration of quaadlént HPV vaccine with vaccines other than hegafitvaccine, quadrivalent HPV
vaccine is not a live vaccine and has no comporteatsadversely impact safety or efficacy of oth&ecinations. Quadrivalent HPV
vaccine can be administered at the same visithees age appropriate vaccines, such as the Tdaguadtivalent meningococcal conjugate
(MCV4) vaccines. Administering all indicated vacestogether at a single visit increases the likelththat adolescents and young adults
will receive each of the vaccines on schedule. E@acicine should be administered using a separategsyat a different anatomic site.

Cervical Cancer Screening Among Vaccinated Females

Cervical cancer screening recommendations havehaotged for females who receive HPV vaccifable 3. HPV types in the vaccine ¢
responsible for approximately 70% of cervical cascBemales who are vaccinated could subsequeatigfbcted with a carcinogenic HPV
type for which the quadrivalent vaccine does novjale protection. Furthermore, those who were séxaative before vaccination could
have been infected with a vaccine type HPV befaination. Health-care providers administeringdyivalent HPV vaccine should
educate women about the importance of cervicalerasareening.

Groupsfor Which VaccineisNot Licensed

Vaccination of Females Aged <9 Yearsand >26 Years

Quadrivalent HPV vaccine is not licensed for usemgnfemales aged <9 ysaor those aged >26 years. Studies are ongoinggfeorales
aged >26 years. No studies are under way amondrehibged <9 years.

Vaccination of Males

Quadrivalent HPV vaccine is not licensed for usemgnmales. Although data on immunogenicity andtgafee available for males aged 9-
-15 years, no data exist on efficacy in males gtaage. Efficacy studies in males are under way.

Special Situations Among Females Aged 9--26 Years

Equivocal or Abnormal Pap Test or Known HPV Infection

Females who have an equivocal or abnormal Pagaesd be infected with any of approximately 40 hrggk or low-risk genital HPV
types. Such females are unlikely to be infectedh ait four HPV vaccine types, and they might nofridected with any HPV vaccine type.

Vaccination would provide protection against infectwith HPV vaccine types not already acquiredthAficreasing severity of Pap test
findings, the likelihood of infection with HPV 16 @8 increases and the benefit of vaccination woelctease. Women should be advised



that results from clinical trials do not indicakeetvaccine will have any therapeutic effect ontexisHPYV infection or cervical lesions.

Females who have a positive HC2 High-Risk test aotetl in conjunction with a Pap test could haveatibn with any of 13 high-risk
types. This assay does not identify specific HRyesy and testing for specific HPV types is not embeld routinely in clinical practice.
Women with a positive HC2 High-Risk test might have been infected with any of the four HPV vacdtypes. Vaccination would
provide protection against infection with HPV vaeeiypes not already acquired. However, women shoelladvised that results from
clinical trials do not indicate the vaccine willMeaany therapeutic effect on existing HPV infectavrcervical lesions.

Genital Warts

A history of genital warts or clinically evidentmgéal warts indicates infection with HPV, most oftgype 6 or 11. However, these females
might not have infection with both HPV 6 and 1lirdection with HPV 16 or 18. Vaccination would pidg protection against infection
with HPV vaccine types not already acquired. Howgfeanales should be advised that results fromaalririals do not indicate the vacci
will have any therapeutic effect on existing HPYertion or genital warts.

L actating Women
Lactating women can receive HPV vaccine.
Immunocompromised Persons

Because quadrivalent HPV vaccine is a noninfecti@egine, it can be administered to females whomaneunosuppressed as a result of
disease or medications. However, the immune regpamg vaccine efficacy might be less than thatnsgns who are immunocompetent.

Vaccination During Pregnancy

Quadrivalent HPV vaccine is not recommended foringgegnancy. The vare has not been causally associated with advertsermes ¢
pregnancy or adverse events in the developing.fetowever, data on vaccination during pregnancyliariéed. Until additional

information is available, initiation of the vacciseries should be delayed until after completiothefpregnancy. If a woman is found to be
pregnant after initiating the vaccination seriég, temainder of the 3-dose regimen should be delaygl after completion of the
pregnancy. If a vaccine dose has been administenexg pregnancy, no intervention is needed. A wect pregnancy registry has been
established; patients and health-care providemsldheport any exposure to quadrivalent HPV vacdimeng pregnancy (telephone: 800-
986-8999).



Precautions and Contraindications
Acutelllnesses

Quadrivalent HPV vaccine can be administered tegres with minor acute illnesses (e.g., diarrhemitd upper respiratory tract infections
with or without fever). Vaccination of persons wittoderate or severe acute illnesses should bereéfentil after the patient improves

(129.
Hyper sensitivity or Allergy to Vaccine Components

Quadrivalent HPV vaccine is contraindicated forspess with a history of immediate hypersensitivityyeast or to any vaccine component.
Data from passive surveillance in Vaccine Advergertt Reporting System (VAERS) indicates that recoet yeast derived vaccines
pose a minimal risk for anaphylaxic reactions irspas with a history of allergic reactions3accharomyces cerevisi@@aker's yeast)

(125.
Preventing Syncope After Vaccination

Syncope (i.e., vasovagal or vasodepressor reac@npccur after vaccination, most commonly amalaescents and young aduli{).
Among reports to VAERS for any vaccine that werdezbas syncope during 1990--2004, a total of 35%eaxfe episodes were reported
among persons aged 10--18 years. Thinolanuary 2007, the second most common report BR&following receipt of HPV vaccine w
syncope (CDC, unpublished data, 2007). Vaccineigenss should consider observing patients for 15uteis after they receive HPV
vaccine.

Reporting of Adverse Events After Vaccination

As with any newly licensed vaccine, surveillancerive adverse events associated with administrafiguadrivalent HPV vaccine is
important for assessing its safety in widespread AH clinically significant adverse events shoblkel reported to VAERS at
http://vaers.hhs.ggweven if causal relation to vaccination is notaier VAERS reporting forms and information are itatde electronically
at http://www.vaers.hhs.goer by telephone (800-822-7967). Web-based regprtimvailable and providers are encouraged tartrepo
electronically ahttps://secure.vaers.org/VaersDataEntryintro.tdrpromote better timeliness and quality of satkta.

Safety surveillance for adolescent quadrivalent HRvtine, Tdap, MCV4, and other vaccines is beorgpacted on an ongoing basis in
cooperation with FDA. A vaccine in pregnancy registas been established by Merck and Co., Inciepatand health-care providers
should report any exposure to quadrivalent HPV w&cduring pregnancy (telephone: 800-986-8999).



Areasfor Research and Program Activity Related to HPV Vaccine

With licensure and introduction of quadrivalent HRatcine for females, monitoring impact of vacdmatand vaccine safety will be
needed. Research in several areas is ongoingeaadrch in other areas is needed.

Duration of Protection from the Quadrivalent Vaccine: Long-term data on duration of antibody respongedinical protection will be
obtained through studies conducted in the Nordimtiges through the Nordic cancer registries amduph other studies in the United
States 111). Follow up of vaccine trial participants aged1%-years will continue for up to 10 years aftered8sThis will include
evaluation of antibody titers and, in participantso reach their 16th birthday, evaluation of vaeagffectiveness.

Surveillance for HPV-Reated Outcomes: Although it will take years to realize the impaftvaccination on cervical cancer, decreases in
cervical cancer precursors and genital warts shioellcealized sooner. Studies are planned to mathiése lesions and other HPV-related
outcomes in the United States.

Virologic Surveillance: Prevalence and incidence of HPV types in the vecare expected to decrease as a result of vaocingtudies
are planned to monitor HPV types in various popoitet and specimens.

Safety of Vaccination: Postlicensure studies to evaluate general safetyeegnancy outcomes will be conducted by the fiaatwrer and
independently by CDC. Monitoring will be accompkshthrough VAERS and CDC's Vaccine Safety Datakvikich will include
surveillance of cohorts of recently vaccinated flma@nd evaluation of outcomes of pregnancy amiooggt pregnant at the time of
vaccination. The manufacturer will be monitoringdeterm safety as part of the Nordic Cancer RggRtogram {11).

Simultaneous Vaccination: Safety and immunogenicity studies of simultanessinistration of quadrivalent HPV vaccine with pdand
MCV4 are ongoing.

Efficacy of HPV Vaccinein Men: Studies are needed to define the efficacy of HR&tnation in preventing genital warts and anogénit
intraepithelial neoplasia in men. Studies of tHeaiveness of HPV vaccination of men in preventiagismission to both female and male
sex partners are also needed.

Cervical Cancer Screening: Recommendations for cervical cancer screeningefjoies have niochanged. Evaluation of the impact of H
vaccination on cervical cancer screening providactces and women's screening behavior is neesle@laas further economic analyses.

Vaccine Delivery and I mplementation: Administration of 3 doses of vaccine in adolessanitl be challenging. Programmatic research is
needed to determine optimal strategies to reashatie group.



Vaccinesfor Children Program

The Vaccines for Children (VFC) program suppliesciaes to all states, territories, and the DistricColumbia for use by participating
providers. These vaccines are to be administeretigible children without cost to the patientsloe provider. All routine childhood
vaccines recommended by ACIP are available thralighprogram. The program saves patients and peaviolut-of-pocket expenses for
vaccine purchases and provides cost savings sdtatough CDC vaccine contracts. The program tesulower vaccine prices and
ensures that all states pay the same contracspieailed information about the VFC program iaikable at
http://www.cdc.gov/nip/vic/default.htm

Additional Information About HPV and HPV Vaccine

Additional information about HPV and HPV vaccineaigilable from several sources, and new informatidl be available in the future.
Updated information about HPV, cervical cancer, By vaccine is available at the following websites
http://www.cdc.gov/nip/vaccine/hpWttp://www.cdc.gov/cancehttp://www.cdc.gov/std/hgwhttp://www.cancer.gov/cancertopics/hpv-
vaccineshttp://www.cancer.organdhttp://www.ashastd.org/hpv
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Tablel

TABLE 1. Cancers associated with human papillomavirus
(HPV) and percentage attributable to oncogenic HPV —
United States, 2003

% Aftributable to

Cancer Cases" oncogenic HPV
Cervixd 11,820 100
AnusT 4,187 80
Vulval 1,507 40
Vaginal 1,070 40
Penis 1,050 40
Oral cavity and pharynxT 25,627 =12

*Source: U.5. Cancer Statistics Working Group. United States cancer
statistics: 2003. Incidence and motality. Atlanta, GA: US Department of
Health and Human Services, CDC, and the Mational Cancer Institute;
2006, Available at hitp://www.cdc.gowiuscs.

TSource: Parkin M. The global health burden of infection-associated
cancers in the year 2002, Int J Cancer 2006;118:2030—44,

SA total of 70% attributed are HPV types 16 or 18.

T Majority of these cancers attributable to HPV type 16.
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FIGURE 1. Cervical cancer (invasive) SEER incidence* and
death rates, by race and year — United States, 1975-2002

35
20 -‘.' sememmmmn  |rcidencs Black
. o — |rcidencs Whits
25 | 1.—..' 1-."'- m wmem wm [izath Black
: e mm e Diath Whits
o 20 CRC
]
R
10 4
5 .
L&)

1975 1977 1979 19581 1923 1985 1987 1989 1201 1202 1545 1997 1999 2001 2003
Year

Source: Mational Cancer Institute. SEER Cancer Statistics Review, 1975
2002, Bethesda, MD: National Cancer Institute; 2004,

*Per 100,000 persons and age-adjusted to the 2000 U.5. standard
population.
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TABLE 2. Cervical cancer screening guidelines — United States

American College
U5, Praventive Sarvices ol Obstetriclans
Guidelines American Cancer Society” Task Forcet and Gynecologistst
When to start Approxdmately 3 years aftar Within 3 years of onset of Approdmately 3 years aftar
onset of vaginal intercoursa, sexual activity of age 21 years, onset of sexual intercourse,
but no kater than age 21 yoars whichover comes first but no later than age 21 years
Intervals
Conventional Pap test Annwally; every 2-3 years for At least every 3 years Annually; every 2-3 years
women aged =30 yoars with for women aged >30 yoars with
three negative cytology tests three negative cytelogy tests
If liquick-based cytology used  Evary 2 years; every 2-3 years Insufficient evidence Annually; every 2-3 years for
for women aged =30 years with women aged =30 years with
three negative cytology lests! threa negative cytolagy tests!
It human papilomavirus Every 3 years il HPV negative, Imsufficient evidance Evary 3 years it HPV negative,
(HPV) testing used as an cytalogy negaive cytology negatve

adjunct to cytology

*Source: Saslow D, Runowicz G0, Solomon D, ot al. American Cancer Sccioty guideling for the early datection of corvical neoplasia and cancer, Ca

Cancer J Clin 2002,52:342-62.

Tsource: LS. Preventive Services Task Force. Scraaning for carvical cancer: mocommendations and rationake. Availabla at hitpe/'www, ahrg.gov,

§Source: ACOG Practios Bullstn, Chnical management guidelines for cbstetrickan-gynecclogists: cendal cylalogy screening. Obstat Gynecol 2003;102:417-27,

1 Certain exsmptions apply (8.g., women who are immunocompromised, infected with human immunodeficiency vinue, or have history of prenatal egposurnes
to chiethyistilbestarol in wiarno), Sea guidalines for detalls,
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FIGURE 2. Cervical cancer* incidence! — United States, 2003
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Source: U.5. Cancer Statistics Working Group. United States cancer
statistics: 2003 Incidence and mortality. Atlanta, GA: US Department of
Health and Human Services, CDC, and Mational Cancer Institute; 2006,
Available at http:/www.cde.goviuscs.

*Invasive cancers only.
TPer 100,000 persons and age-adjusted to the 2000 U.S. standard

population (19 age groups — Census P25-1130).

$Data are from selected statewide and metropolitan area cancer registries
that meet the data quality criteria for all invasive cancer sites combined.
Incidence covers approximately 96% of the U.5. population.
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TABLE 3. Summary of quadrivalent human papillomavirus {HPV} vaccine efficacy studies in the per protocol populations”®

Guadrivalont
vaceine Placebo
Outeoma and protocal Mot Cases Na, Cases *s Efflcacy (95% C1%)
HPY 16- ar 18- related CIN 22 or AIST
Protocol 005 755 o TE50 12 A00.0 (65.1=100.0)
Protocol 007 2 o 230 1 1000 (-3734.0-100.00
Protocol 0413 2,200 o 222 10 100.0 (78.5-100.0)
Protocol 015 5,301 0 5,258 | 1000t (80,0-100.0)
Combinad protocols® 8,447 i} 8,450 53 10000 (92.9-100.0)
HPV &, 11, 16-, 18- related CIN
{CIN 1, CIN 2/3) or AIS
Pratocal 007 235 o 233 3 100,00 (-137.8-100.00
Protacal 013 2,240 0 2,254 a 1000 (80.5-100.0)
Pratocal 0415 5,383 4 5370 43 0.7 (T4.4-97 8)
Caombinad protocols$i 7,858 4 T.861 B3 95.2 (BT .2-98.T)
HPY &, 11-, 16-, 18- related genital warts
Protocal 007 235 o 233 3 100.0  {(-1230.5-100.0)
Pratocal 013 2,261 o 227 209 100.0 (B86.4-100.0)
Protocal 0415 5,401 1 5 38T 59 fas (90.2-1000.0)
Combined protocols™ TEIT 1 THES 91 98.9 (93.7-100.00

Source: Adapted from Food and Drug Administration. Prodwct approval infompation—licensing action,

insert: GARDASIL (quadrivalent human

package
papilomavirus types 6, 11, 16, and 15), Merck & Co. Whitehouse Station, MJ: Food and Drug Administration; 2006, Available at bip:iwew, ida.gow’

charflabalHPVmarG 08061 R, pdf.

* Popubathons cors sled of persons who received all thies vaccinations within 1 vear of anreliment, did mot have majer deviations from the study protocal,

and wers nalve (polymerase chain react

ive and seronegative) to the relevant HPY typeis) (types 6, 11, 16, and 18) bafore dose 1 and

through 1 month post doss 3 (month 7). Madian follow-up time for protocsds 007, 013, and 015 was 1.9 years; median follow-up time for protocol 005

was 3.9 years.

T Humber of persons with at ksast one follow-up visit after month 7.

§ Confidence intarval.

1 CIN: corvical intraspithalial neoplasis; AlS: adenocancinoma in siu,

** Evaluated only the HPV 16 L1 VLP vaccine componant of GARDASIL.

H Poalues were computed for pre-specified primary hypothesis tasts. All pvalees weare <0001, supporting the following concdusions: efficacy against
HPV 16/18 refated CIN 2/3 iz =0 (protocol 015); efficacy against HPY 16/18-related CIM 2/3 ia »25% (combined protocols); and eficacy againat HPY

61116 18-related CIN Is >20% (protoce 013).
# Analyses of the combined triale were prospectively planned
Mote: Point estimates and confidancs intervals are adjusted for person-tine of 1ollow-up.
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FIGURE 3. Cervical cancer death rates* — United States, 20031
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Source: LS. Cancer Statistics Working Group. United States cancer
statistics: 2003 incidence and mortality. Atlanta, GA: US Department of
Health and Human Services, CODC, and MNational Cancer Institute; 2006,
Available at hitp:/fwww.cde.goviuses.

“Per 100,000 persons and age-adjusted to the 2000 .S, standard
population {19 age groups — Census P25-1130).

TData are from the National Vital Statistics System (NVSS).
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TABLE 4. Efficacy of quadrivalent human papillomavirus (HPV) vaccine against HPV 18- or 18-related condyloma, VIN 1 or ValN
1" and VIN 2/3 or ValN 2/3 In the per protocol populationst (protocels 007, 013, and 015)

Vaceine Placebo Efflcacy
Endpaint Ho§ Casos Ho. Coses % (95% CIn
Condyloma, VIN 1 or ValM 1 T,TEQ o 7741 24 100.0 (B3.4-100.00
VIN 213 or ValM 273 7,769 o T7.741 10 100.0 (55.5-100.00

Source: Food and Drug Administration. Viaccines and Aslated Biological Products Advisory Committes, May 18, 2006 FDA GARDASIL briefing information.

Rodkville, MD; US Department of Health and Human Services, Food and Drug Administration; 2008, Avalable at hitp:/'www,ida.goviohrms/docketsfac
06 sldes 2006422 2s-ndex . hitm.

*VIN: vulvar intraapithalial neoplasia: ValM: vaginal intraepithalial necplasia.

tincludes all persons who were not generml protocol violators, received all thres vaccinations within acceptable day rarges, and were ssronegative at day
1 and polymamse chain reaction-negative day 1 through month T for the relevant HPY typa.

Snumbar of parsons with & least one lollow-up visi ater month 7.

1 Confidences interval.
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TABLE &. Efficacy of quadrivalent human papillomavirug (HPV) vaccine against HPV 18- or 18-rolated CIN 273 or AIS® caused by
the HPV type with which the participant was or had been Infected at the time of vaccination {protocols 005, 007, 013, and 015)

Quadrivalant
HPV vaccine Placebo Efficacy

Baseline characteristics Mo, Cases Mo. Cases e {85% CIf)
HPWY DMA nagative, 853 o a10 4 100,00 (-B3.6-100.0)

HPY saropositive
HPV DMA positive, 661 42 626 57 M2 (45540

HFV seronagative
HPY DNA postive, 473 79 409 69 258 (-764-101)

HFY saropositive

Source: Food and Dnug Administation. Vaccines and Relatad Biological Products Advisory Committes, FDA GARDASIL briefing informmation. Rockvilla,

MO: US Depariment of Health and Human Services, Food and Drug Administrtion; 2006, Avaltabile at hifpoiwas ida.goviohrms/docketsac 06 slides
2006-4222z-inded him.

* CIN: cervical intraspithelial neoplasia; A15: adenocarcinoma in situ.
TConfidence intarval.
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TABLE &. Immunogenicity bridging between females aged 915 years in the immunogenicity studies to females aged 16-26
years in the guadrivalent human paplllomavirus (HPV) vaccine efficacy studies (per-protocol immunogenlcilty population™)

Fomabes aged 9-15 years In Females aged 16-26 years In
immunegenicity studiss efficacy studies
GMT GMT
Assay (cLIAY) Me.  (mMUWmL)  (95% cIf Mo,  {mMUmL) (85% CI)
Anti-HPV 6 815 g7 {B74.0-086.8) 2,63 5426 (526.2-559.6)
Anti-HPY 11 95 1,303.0  (1,223.1-1,388.0) 2,655 TE1.5 (735.3-TB8.E)
Anti-HPV 16 813 4000.2 (4547.6-5200.5) 2570 22039 (2,185.0-2408.2)
Anti-HPV 18 B0 1,030.8 (@54.0-1,120.4) 2,706 46516 {444.0-480.0)

Source: Food and Dug Administration. Product approval information—licensing action, package insert: GARDASIL (guadrivalent human papillomevins
types 6, 11, 16, and 18), Marck & Co. Whitehouse Station, MNJ: Food and Drug Adminlstration; 2006, Avallable at hitpafwww. ida.gov/cberfabal’
HPVmerd 3007LE. pdf.

® Includes all persors who wers not gensral protocol violators, recsived all thies vaccinations within acceptable day ranges, ware seronegative al day 1 and
{for all persons axcept thoss aged <16 years in the immunagenicity studies who wane not tested) pohmemss chain saction-nagative day 1 firough
month 7 for the relevant HPY type(s), and had a month ¥ serum sample collected within an acceptable day ranga,

[‘a‘rpﬂﬁﬁva lumirss immunoassay.
Ggpmiatric rmaan tar; mil: mlll.Mnmk uwnits.
1f}mldeme interval.
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TAELE 7. Injection-site adverse events among female participants aged 9-23 years in the detailed safety data, days 1-5 after
any vaccination with quadrivalent human papillomavirus {HPV) vaccine

Aluminum-containing

Quadrivalent HPV vaccine placebo Saline placebo
Adverse event (% Cecurrance) (% Occurrenca) (¥ Occurrance)
Pain 230 75.4 406
Mild'Moderate o414 7449 40.0
Savera 248 1.3 0.6
Swelling” 264 16.8 7.3
Mild'Moderate 234 15.2 7.3
Savera 20 0.6 0
Erythema* 247 18.4 124
Mild'Moderate 247 18.0 124
Savera 049 0.4 0

Source: Food and Drug Administration. Product approval information—licensing action, package insert: GARDASIL (quadrivalant human papillomesins
types 6, 11, 16, and 18), Merck & Co. Whitehouse Station, NJ: Food and Drug Administration; 2006, Available at httpofeww fda.gov/cherlabeal’
HPYmerE0206LE. paf.

*Intensity of swelling and erythema was maasurad by size (inches): mild: 0 to =1; moderate: =1 to <2; and severa: =2,
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TABLE &. Systemic clinical adverse events among female
participants aged 9-23 years in the population with detailed
safety data, days 1-15 after vaccination with quadrivalent
human papillomavirus (HPV) vaccine

Adverse event Cuadrivalent

(1-15 days HPV vaccine Placebo
postvaccination) (N = 5,088) (N = 3,790)
Pyrexia 13.0% 11.2%
Mausea 6.7% 6.6%
Masopharyngitis 6.4% 6.4%
Dizziness 4.0% 3.7%
Diarrhea 3.6% 3.5%
Varmiting 2.4% 1.9%
Myalgia 2.0% 2.0%
Cough 2.0% 1.5%
Toothache 1.5% 1.4%
Upper respiratory tract infection 1.5% 1.5%
Malaise 1.4% 1.2%
Arthralgia 1.2% 0.9%
Insermnia 1.2% 0.9%
Masal congestion 1.1% 0.9%

Source: Food and Drug Administration. Product approval information—
licensing action, package insert: GARDASIL (quadrivalent human
papillomavirus types 6, 11, 16, and 18), Merck & Co. Whitehouse Station,
NJ: Food and Drug Administration; 2006, Available at http:/www.fda.gow/
cherlabel/HPVmerl&G0806LE. pdf.
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TABLE %. Percentage of females aged 9-23 years with fever in the population with detailed safety data who had fever, days 1-
5 after any vaccination with guadrivalent human papillomavirus (HPV) vaccine

Guadrivalent HPV vaccina Placebo
(% Occurrance) (% Ocourrence)
Temperature (“F)° Post dose 1 Post dose 2 Post dosae 3 Post dose 1 Post dose 2 Post dose 3
21007 to <1027 a7 4.1 4.4 a4 ae a8
=102" 0.3 0.5 0.5 0.3 0.4 0.6

Source: Food and Drug Administration. Product approval information—licensing action, package insert: GARDASIL (guadrivalant human papillomaving
types 6, 11, 16, and 18), Marck & Co Whitshouse Station, M Food and Dreg Administration; 2006, Avallable at hipdewws idagovichanabal
HPVmerdE0806LE. pdf.

" Oral or cral equivalent temperature,
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TABLE 10. Pregnancy outcomes in the quadrivalent human
papillomavirus (HPV) vaccine phase lll database

Quadrivalent

HPV vaccine Placebo

Outcome No. (%) No. (%)
Women with pregnancies 1,115 (10.7) 1,151 (12.68)
Mo. of pregnancies 1,244 1,272

Infants/fetuses 006 1,018

with known outcomes

Live births™ 621 (B2.3) 611 (B0.0)
Spontaneous miscarriage” 249 (25.0) 257 (25.2)
Late fetal deaths® 11 (1.1) 8 (0.8)
Congenital anomalies® 15 (1.5} 16 (1.6}

Source: Food and Drug Administration. Yaccines and Related Biclogical
Froducts Advisory Committes, May 18, 2006: FDA GARDASIL briefing
information. Rockville, MD: US Department of Health and Human
Services, Food and Drug Administration; 2006, Available at http://
www.fda.gov/ohrms/dockets/ac/06/slides/2006-4222s-indax.htm.

* Percentage of those with known outcomes.
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