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ABSTRACT

The Food and Drug Administration (FDA) licensed the first two &oum
papillomavirus (HPV) vaccine§ardasilandCervarix, for routine use among adolescent
girls and young adult females in United States (U.S.). Accorirtge manufacturers,
both vaccines were developed to prevent cervical cancer. Howevee, long history of
the fight against diseases and since vaccines were developedinasy disease
prevention tools, no vaccines have been more controversial than these vaccines.

Millions of doses of the HPV vaccines were distributed, however, thdeuaoi
dose that have already been used is currently unknown; the chatiast®f healthcare
providers administering the vaccines, and the demographics of femadestarted or
completed the three-dose series are not well described. Additjosiabrtly after the
commencement of population-based vaccination, questions arose astherwhese
vaccines are effective in preventing cervical cancer. Alsmpr concerns about their
safety, duration of protection, benefits, and cost-effectiveness were inghgaaised.

This research evaluated serious adverse events following vacninaith
Gardasil analyzed the characteristics of those who received the vacoth@ravided a
thorough and objective assessment of the value such vaccine maytlaeldigbt against
cervical cancer. Extensive data mining, review and analysesgattive health events
reported to the Vaccine Adverse Events System (VAERS) and besthex large
databases were performed on a weekly basis during the threstydsrperiod from
November 2006 to November 2009.

The disproportionate number of negative adverse events associdtéslandasil

was significant when compared to other vaccines. Under the ceataty profile, it



seems that the benefits of vaccination for an almost alwayddsswirus such as HPV
do not outweigh the risks, and even rare adverse events in a yentgithy young girl
may be too much of a risk.

The results of this study highlighted increasing rates of seriskis and negative
health outcomes associated with HPV vaccination. Moreover, iteagahasized that
immediate and long-term benefits of the vaccine seemed insantifiCurrently, the
HPV vaccine is underutilized, has a questionable safety recordjsaofl unproven
effectiveness, especially when compared to regular cervinaecacreening. However,
even ifGardasilturned out to be less risky and more effective, this vaccineriscostly
and will not reduce the risk of exposure to or contracting HPV tiofex Additionally,
it will not reduce the need for routine life-long cervical cansereening and
Papanicolaou (Pap) testing. Furthermore, its use will not inpaancidence or deaths
associated with cervical cancer even if the protection agaiPgtdénotypes included in

the vaccine would outlast the decades-long latency period of invasive ceavical.c
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CHAPTER 1

INTRODUCTION



INTRODUCTION

Two Human Papillomavirus (HPV) vaccine§ardasil and Cervarix were
recently licensed for use among teen-age girls and youngfathdtes aged nine to 26.
Both genetically engineered vaccines were designed to prevent twgeonc cervical
cancer-associated HPV genotyp€ardasil can also prevent two non-oncogenic HPV
genotypes 6 and 11 believed to be associated with genital warts.

HPV is the most prevalent sexually transmitted infection Y $TlAmerica and
worldwide, and so far there are at least twenty oncogenic anthdred non-oncogenic
HPV genotypes that were identified. © Most of HPV infectionsarclspontaneously
without any consequences. However, for some unclear, probably radetdrask factors
few HPV infections may persist and advance to cervical digpla Undetected and
inappropriately managed displasia may advance to cervical carerea period of two to
four decades.

Since vaccines were developed as primary disease preventiomtowéccines
were more controversial than the HPV vaccines. According to tmeifaciures both
vaccines were developed to prevent cervical cancer. However, asudmbitious
purpose was not demonstrated in the clinical trials that lead #cliEBnsure. On the
other hand during these trials both vaccines demonstrated higlerefy in preventing
two oncogenic HPV genotypes 16 and 18.

It is unclear if the HPV vaccinwas originally developed to prevent HPV as a
sexually associated infection or it was truly expected to ptewervical cancer.
Although both diseases are closely related, preventing one of thenmaloescessarily

translate in preventing the other.



Soon after the commencement of population-based vaccinationGaittiasil
concerns started to emerge about the vaccine benefits, risks atidnrdafgprotection.
One of the most challenging decisions for the public health anthbaiad systems is to
determine if a new intervention is reasonably safe espewaliy its effectiveness is not
demonstrated, and no population based studies are completed yet.

Millions of Gardasildoses were already distributed. However, it is unknown who
is accessing this vaccine, how many doses were used, and whogistusWhen new
medical interventions, including vaccines, are specifically gedosvard otherwise
healthy and young children even minimal risks may not be toleratdd. a new
intervention that is aimed to prevent cervical carigardasilwas never compared to the
already existing and established regular cervical canceersiag. Current population-
based Papanicolaou (Pap) testing programs are already proverhighly effective in
preventing cervical cancer and other precancerous lesions of the uterine cervix.

So far there is no reasonable explanation on how preventing jusiutval So
many oncogenic HPV genotypes would result in preventing cergaater. Such
unanswered questions and other gaps in defining the exact purpg@aedastil provided
the opportunity to evaluate this new medical intervention. Weesitanis research just
few weeks after the Food and Drug Administration (FDA) licdrSardasil for use in
the United States (U.S.) in June 2006. Although both vac@aedasil and Cervarix
are very similar, we mainly focused our study@eardasilbecause the use Glervarixin
the U.S. started after concluding our research activities.

Given the long and complex natural history needed for cernaceder to develop,

assessing the vaccine effectiveness and ability to provide letigggprotection is not



feasible at this time. Such studies require long-term exeepsipulation-based research
and decades of prospective cohort epidemiological studies.

Our research suggested tiadrdasilis less effective than the regular Pap testing
in preventing cervical cancer mortality is underutilized, aadenefits do not outweigh
its risks. Obviously the safety and utilization of a new intefieardre interconnected. If
the benefits of a vaccine do not outweigh its risks then healtipcaxéders and the
public as well will not be so eager to use it.

For the purposes of this research we considered the most favorsinepéiens
regarding the vaccine effectiveness in preventing HPV geast{f and 18, and its long-
lasting protection. To accomplish this near real-time crossesal study we conducted
extensive literature review, electronically accessed severtédbnal and state key data
systems, and used innovative epidemiological designs and study dmsdacomplete
the following three interconnected original studies:

1. Compared the HPV vaccine potential to reduce cervical cancealityorvith
observed performance of regular cervical cancer screening.

2. Compared serious and fatal adverse events follo@iaglasil with the mortality
associated with cervical cancer.

3. Analyzed the HPV vaccine utilization among those enrolled invidnecines for

Children (VFC) Program in Nevada.

It is important to emphasize that three years of populatiordhaseof the vaccine is
by no means enough time to measure its impact on preventingat@amcer; especially

when it takes at least thirty years for an undetected invasigddatal cervical cancer to



develop and advance. Our methods, assumptions, findings, limitationsessuhd

learned are described in details in the following chapters.



CHAPTER 2

HUMAN PAPILLOMAVIRUS VACCINE
CONTROVERSY OVER RISKS AND BENEFITS



ABSTRACT

Two Human Papillomavirus (HPV) vaccines were recently licenfseduse
among teen-age girls and young adult females in the U.S. and tbpeBaorUnion.
According to the manufacturers both genetically engineered vacdBerdasil and
Cervarix,were developed to prevent cervical cancer. However, after apm@t@tynthree
years of population-based implementation, questions have been raisedhasher these
vaccines are effective, as well as major concerns about $laéaty, duration of
protection, benefits, and cost-effectiveness. This research prosidi®rough and
objective evaluation of these new HPV vaccines and assessedubehey may add to
the fight against cervical cancer.

To evaluate the performance of the HPV vaccines we complaeedutmber of
lives that are saved due to regular cervical cancer screettimghe number of lives that
could be potentially saved due to the HPV vaccine. The number ofskwesl due to
regular Pap test screening was calculated based on the asarage rate of decline in
cervical cancer mortality (4.2%) observed in the U.S. The numberesf that could be
saved due to the HPV vaccimas estimated based on findings from clinical trials that

preceded the Food and Drug Administration (FDA) licensur&aodasil.

Under the most favorable assumptions regarding the vaccine complete

effectiveness and duration of protection it was projected @aatasil may have the
potential to prevent up to 49% of cervical cancer deaths among those who wexalgrigi
naive for the HPV vaccine genotypes 16 and 18. Subsequently, about 44blilcebe
saved due to the vaccine, in the thirtieth year. On averdgkes$ for invasive and fatal

cervical cancer more than thirty yeas to develop and advancieQrther hand, due to



the current practice of regular Pap testing, cervical cateath rate will continue to
gradually decline by 4.2% per year with an expected cumulative mwhbees saved of
about 2,361 over 30 years.

The risk for human exposure to HPV will not be reduced by the ¥H¥¢ines as
both were designed to produce partial immunity against an extrg@mealglent and usual
infection. At least 120 HPV genotypes have already been idenéfiddtargeting just
four in the vaccine may result in a limited coverage and inadequatection. It is
extremely complex and challenging for the healthcare and puddith systems to make
decisions regarding modern medical interventions such as thevaifgihesthat seem to
have unproven efficacy, questionable safety, and undetermined potentitits;lgody if
they are intended for use among otherwise healthy young individuals.

Regardless of vaccination, many other oncogenic HPV genotyfeontinue to
circulate unopposed and will continue to cause persistent infectiomery Eexually
active woman, including those properly vaccinated waardasil or Cervarix will
continue to need regular Pap testing in order to detect pre-maligsents, and thereby
prevent the development of cervical cancer. This research sugpetigct that current
population-based Papanicolaou (Pap) testing programs are proveacieffs in
preventing cancerous and precancerous lesions of the uterine cddeath due to
cervical cancer continues to occur because a significantly largbemwhfemales have
no access to regular Pap smears, and/or other diagnostic testdingressily accessible
cervical cancer screening would also draw more underprivileged wontenthe
healthcare system, which would have the added benefits of earbttialetand timely

treatment of other diseases and conditions.



Females who get regular Pap tests almost never die of deraineer. Invasive
cervical cancer is completely preventable and the death mateifrshould be “zero”
percent. If the risks associated with the HPV vaccine appebe unremarkable, the
immediate and long-term benefits are even more insignificant.

Although it is currently regarded as an inadequate vaccine, engmé&ardasil
is a good start. Efficient or ideal HPV vaccines must cover all pathogenic (oncagd
non-oncogenic) genotypes and should take in consideration the extremely high
prevalence of the infection. Additionally, future vaccines should b&xlsome

therapeutic benefits for those who are already exposed and infected.

BACKGROUND

There is no doubt that cervical cancer prevention, early deteahdncontrol are
few of the public health success stories in the history ofigie against cancer. Since
population-based screening programs utilizing Pap testingedtad be widely
implemented more than sixty years ago, cervical canceddance and deaths have
declined more than 77% nationwide and continued to decline by a rate%feéc¢h
year! Pap smear is a cervical cancer screening test that idergifbtle cellular changes
and can early detect premalignant and malignant cervicalnkesiAbnormal Pap test
findings are further evaluated for diagnosis and management.

Although it is one of the few preventable malignancies, eachcgeaical cancer
continues to take the lives of about 3,400 American females and hundrédsisands
of women worldwidé. This is particularly disturbing because, theoretically, all

precancerous lesions of the cervix should be avoidable through vecyiveffprimary
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and secondary prevention strategies. Additionally, invasive cervazater should be
easily preventable with a proper and regular screening and Ptpg,tesnd the

opportunities for numerous points of interventions during the very longchateeriod;

about 30 years, it takes for invasive cervical cancer to develap advancé.

Furthermore, a very effective and relatively simple treatms available to early-
detected invasive cervical cancers or precancerous lesionswwitbrous opportunities
for successful management during the long natural history ofligeasé.Nevertheless;
primary prevention is the ultimate goal for every disease control plan.

The identification of Human Papillomavirus (HPV) as the biologiagent
associated with cervical cancer provided a promising opportunity davarachievement
of this goal. Theoretically, preventing HPV infections should preeentical cancer.
HPV is the most prevalent sexually transmitted infection inlthied States (U.S.) and
across the globe; more than 6.8 million Americans are newlgtedeeach yearThe
majority of HPV infections are unapparent, cause no clinicalpsgyms and are self-
limiting. However, for a relatively small proportion of those individuatisuatreated for
persistent HPV infections due to certain oncogenic (carssaeated) genotypes, there
can be a slow and gradual progression to cervical displasia aodrcdhe association
between cervical cancer and oncogenic HPV genotypes is well éatesnin numerous
studies, with a significantly high odds ratio (QR15)? Additionally, infections with
non-oncogenic HPV may lead to genital warts and could be assbuikleother vulvar,
vaginal or anal dysplastic lesions and caricer.

Two Human Papillomavirus (HPV) vaccines were recently licenfseduse

among teen-age girls and young adult females in the U.S. arfflutopean Union?
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Gardasil manufactured by Merck and Company Inc., &@etvarix by Glaxo Smith
Kline. Both are prophylactic vaccine€ervarix is a bivalent vaccine that protects
against two oncogenic HPV genotypes (16 and 18), w@itedasil is a quadrivalent
vaccine that protects against four genotypes; two oncogenic (168ndnd two non-
oncogenic (6 and 11). Both vaccines require the completion of a three-dese se
starting with an initial intramuscular inoculation followed hwé booster shot at one and
six months>®
After approximately three years of population-based implementaimajor
guestions have been raised as to whether these vaccines arieeffegbreventing
cervical cancer as well as concerns about their safety, duration of jntéenefits, and
cost-effectiveness. Almost everything related to these two genetically erega
vaccines, that were designed to produce only partial immunitinsigan extremely
prevalent infection, is currently under close examination. Fronst@d innovative
theory behind engineering and the selection of HPV genotypes dawvetiee vaccine to
the safety and purpose, these vaccines continue to be closely and carefully ghonitore
According to the manufacturers, both genetically engineerednes;Gardasil

and Cervarix, were originally developed to prevent cervical caficget tens of other
HPV oncogenic genotypes were left uncovered by the vaccinesnbkel many modern
vaccines neither one of them exhibits any therapeutic benefitssagdready existing
HPV-related diseases or infectichsTherefore, regular life-long cervical cancer
screening and Pap testing will continue to be very important atichtty needed even

for those who are properly vaccinated. Additionally, observed adveesgseassociated
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with the administration of an HPV vaccine seem to be significdangher than initially
expected’

In spite of many ongoing intense promotional and marketing camp@igreting
clinicians, policy makers, and public health officials, the laclefééctiveness data for
these vaccines, as well as increasing concerns over their @dsgats continue to
hinder mass implementation, especially at the level of state caevenfion program¥
It is extremely complex and challenging for the healthcarepaibtic health systems to
make decisions regarding drugs or vaccines sucbaadasil andCervarix that seem to
have unproven purpose and continue after three years of full implementat exhibit
undetermined disease prevention potentials, particularly if theyinegaded for use
among otherwise healthy young individuals. Through an objectivessassat of
observed risks and benefits, this paper provides a thorough and objesiee and
evaluation of the HPV vaccine purpose, and assesses the value iaddaip the

commendable and sustainable efforts in the fight against cervical cancer.

VACCINE GENOTYPES
HPV is the most prevalent sexually transmitted infections éstimated that the
life-time risk to contract this virus exceeds 96%According to the Centers for Disease
Control and Prevention (CDC), more than 86% of all American fentfadee already
been infected with one or more HPV genotypes at some point inlittesir However,
most of those women were able to clear the virus without anyamigon and suffered
no apparent short- or long-term negative health consequences. Mosntéetbns are

short lived and are not associated with displasia or cancer.
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Both Gardasil and Cervarix are genetically engineered and contain virus-like
particles (VLPs) of the most predominant protein (L1) from HP%¥ogenic types 16 and
18, implicated in causing cervical can¢kAdditionally, Gardasil covers non-oncogenic
HPV types 6 and 11 believed to be associated with gecitatlyloma accuminata
(genital warts). In its current format each of the vaccinegekaut more than 20 HPV
oncogenic genotypes proven to be associated with cervical cancer herdgenital
malignancies, as well as more than a hundred HPV genotypesothidtbe responsible
for genital warts and other HPV-related infections and deseasich as theecurrent
human papillomatosidaryngeal and respiratory polypost§)!

Studies that preceded the Food and Drug Administration (FDA) appfoval
Gardasil and Cervarix showed that about 70% of cervical cancers are probably
associated with HPV genotypes 16 and-“18dowever, it is unknown if such a finding
played a role in the manufacturer’s decision to limit the veccioverage only to these
two oncogenic genotypes. Exact reasons for such selection and aigniifigitation in
the vaccine coverage are unknown; continue to be vague and poorly exjugities
manufacturer, unclear and probably unjustified to most healthcareiders and
professionals. Leaving out at least twenty oncogenic and higldgtiofis pathologic
HPV genotypes, no doubt, diminishes the vaccine’s effectiveness.

Unfortunately, current medical knowledge regarding the effectiverssgsty,
duration of protection, and ability of the HPV vaccines to prevent c@rdancer is
limited and national data available after about three yearseoisustill incomplete and
continues to be ambiguoudeanwhile, it is logical and realistic to presume that in the

absence of cross protection many other pathogenic HPV genotypesehmait covered
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in the vaccine will continue to infect humans and could become ewves dominant in
causing HPV-related diseases.

The Serotype/Genotype Replacement Phenomeiserved with other vaccines
is causing serous concerns among public health experts regardiegH®V vaccine$®
Eliminating just the two most dominant oncogenic HPV genotypes 16 aridlgh the
use ofGardasil or Cervarix might allow for other HPV genotypes to emerge, become
more aggressive, dominate and replace these two genotypes ingcdysplasia, thus
reducing the effectiveness of the vaccine. Recent experiaittesther vaccines such as
Prevnarprovide good reasons for such concerRsevnarprovides selective and partial
immunity to help protect younger children against the most prevaeahstrains of the
pneumococcal bacteria that previously caused serious pneumonia andtamgspira
infections. However, after less than a decade of uBmegnar, several national studies
and vaccine monitoring systems observed that children startesidlmpg@neumonia due
to more than 80 other pneumococcal bacterial strains that werevered inPrevnar
Subsequently the manufacturersRyevnar decided to enhance the vaccine by covering
six additional strains of the pneumococcal bacteria. However, cormmttisue that the
serotype replacement process could be repeated even with tiduation of the new

and improvedrevnar 13
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CLINICAL TRIALS

Since it was licensed for use in the U.S. on June 2B@6dasil was explicitly
promoted and marketed as the first vaccine ever invented to preveitatcancer. A
few days after the FDA-licensure, the Advisory Committee omumzation Practices
(ACIP) recommendeGardasil for routine vaccination among girls aged 11 to 12 y¥ars.
It was initially reported thaGardasil is very effective in reducing the prevalence of
persisting HPV infections and dysplasia including cervioala epithelial neoplasia
(CIN) associated with one or both HPV genotypes 16 arfdH8wever, a year after the
FDA-licensure the manufacturer started, gradually, to relphsse three clinical trial
end-points i(e., CINII/llT), and some study findings and outcomes that were not ve
encouraging. According to the Females United to Unilateradiguge Endo/Ectocervical
Disease (FUTURE 1) Study, the rates of mild to severe (Gitddes | to Ill), cervical
neoplasia or adenocarcinoma in-situ per 100 subjects were 4.7 aaumgated and 5.9
among unvaccinated. This insignificant efficacy of about 20 percent was largely
attributed to the reduction in CIN | incidence, with no observed sffestany higher
grades of more advanced cervical displasia. Vaccinated subjectsxhibited lower
rates of external anogenital and vaginal lesions (1.3 among vesctimarsus 2.1 in
unvaccinated). In the more focused FUTURE Il trial, rates &f {T,I CIN Illl and/or
adenocarcinoma were 1.3 in vaccinated and 1.5 in unvaccinated women repgesent
efficacy of < 17 percent which was unremarkable for CIN 1l or
adenocarcinom& Gardasil was less effective when given to older females especially

those already infected with HPV.
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Most probably such low efficacy rates observed in FUTURE | adals were
due to several reasons including:

Gardasilwas very effective in preventing infections due to HPV genatyjteand 18
covered in the vaccine. Nevertheless, most of the trial sub@Rs) (were already
sexually active, and less than 70% were naive for both HPV gersoty6 and 18.
The risk of contacting HPV increases with age, number of searaiers, and the
early commencement of sexual activity. Existing HPV itiées reduce the vaccine
efficacy, therefore, the American Cancer Society (ACS)sadivagainst vaccinating
females who are older than 18, in spite of the CDC recommendati@Clatch-up
Vaccination Campaigfor females up to 26 years of aje.

e At least 20 additional oncogenic HPV genotypes have already beaifiede and
targeting just two in the vaccine may result in a limited antgdbammune response
that provides inadequate protection against the rest of the cancmiatess
genotypes.

e FUTURE II trial showed that the contribution of HPV genotypes, ausered in
either of the vaccines, to the development of CIN I/ll and adenomma was
considerable. Additionally, the incidence of HPV genotypes 16 and 18delat
infections and diseases among vaccinated subjects did not changetheloleerall
disease incidence rate, regardless of the HPV genotype, continuedease over
time. The complete elimination of the vaccine genotypes 16 and 18awaycreated
optimal conditions for other oncogenic HPV genotypes not covered in tbmedo

take over and replace the two suppressed genotypes.
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It is important to emphasize that long before publishing these hurebidts of
clinical trials, vaccine manufacturers initiated massive pramat public and provider
education campaigns highlighting the purpose of the vaccine to preveitateancer.
Such intense, focused, and persistent marketing approach targetdilengpers of
healthcare professionals and policy makers, and probably influencedtite analysis
and could have biased objective decision-making.

Similar to other important drugs and vaccines that are urgeatdyad to prevent
diseases and control infections and panden@e@sdasil was fast tracked through the
FDA systent This process alloweardasil to be available to the public within six
months of development. There were no newly emerging or reemeaugbig health
threats coming from any HPV genotype nor any healthcare enoéegeor any looming
pandemic of cervical cancer. It is believed that the quadrivelent vaccine was cleared
too soon by FDA in-spit of the availability of Pap testing tegiroven very effective in
preventing cervical cancr. A process that normally takes years from the initial
application to the final approval was reduced to expedite the FDA licenbure.

In spite of an extensive worldwide ongoing marketing campaign, phbhkdth
systems and leaders are uncertain regarding the new HRWhescAlthough they are
already in use, were endorsed by CDC, FDA, and ACIP whouarently collecting data
regarding their safety, public health experts continue to haxdedi and conflicting
opinions regarding their value in preventing morbidity and mortaditgl improving the
quality of life. Healthcare providers remain skeptical about theevef its widespread
use, especially when effective well-established comprehensivecal cancer screening

programs and techniques are already in place in every statenaost avery developed
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country. Population-based cervical cancer screening programgraren efficacious,
cost-effective and are very successful in preventing army @éatecting cervical neoplasia

and cancer at an early and easily manageable ¥tage.

CERVICAL CANCER SCREENING AND THE HPV VACCINE

FUTURE Il Study data showed that about 70% of the trial subjeets waive for
HPV genotypes 16 and 18, and demonstrated that about 70% of all cearicals are
associated with these two genotypes already covered in the wRYine™
Additionally it showed thatGardasil is effective in preventing infections due to HPV
genotypes 16 and 18.

To evaluate the performance of the HPV vaccines we compareudithiger of lives
that are saved due to regular cervical cancer screening witlithiger of lives that could
be potentially saved due to the HPV vaccine. The most recent namfeaths due to
cervical cancer (3,400) observed in 2009 in the U.S. was used adiaebBiseompute
the continuously compoundingduction in annual mortality due to each of these two
interventions. The number of lives saved due to regular cerviogecacreening was
calculated with the assumptions that the average annual ratelioedeaervical cancer
mortality (4.2%) observed in the U.S. will continue to be unchangedeWhié number
of lives that could be saved due to the HPV vacewas estimated based on findings
from clinical trials that lead to the FDA licensure fGardasil with the following
assumptions:

e Gardasilis 100% effective in preventing HPV infections caused by genotypasd. 6

18.
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e All females aged nine to 26 in the U.S. will receive and complheteHPV vaccine
three-dose series in a timely manner.

e Up to 70% of all cervical cancers are associated with HP\¢ivaagenotypes 16
and/or 18.

e Up to 70% of all adolescent girls and young adult females whaveetiee vaccine
are naive to HPV genotypes 16 and 18.

e The protection of the vaccine would outlast the 30-year-long hateeciod for
invasive cervical cancer. Undetected cervical cancer usegjlyres at least 30 years
(latency period) to develop and advance resulting in death.

e |t will take no less than thirty years for invasive cerviaahaers to develop and Kill

the female host.

As presented in the table 1, it is projected that vaccinatidm ®@atrdasil may have the
potential to prevent up to 49% of cervical cancer deaths among those who wieadlgrig
naive for the vaccine genotypes 16 and 18 in the U.S. Subsequently, 3@fiears
vaccination, about 441 cervical cancer deaths that may occur deesistgnt infections
with HPV genotypes 16 and 18 can probably be prevented by the vacniriee Other
hand, due to the current practice of Pap testing, cervical cdeatr rate will continue to
gradually decline by 4.2% per year as represented in figure 1. Itestawjthat after 30
years of regular Pap testing, death due to cervical camdkerdrop to 939/year.
Subsequently, the cumulative number of lives that will be saved degutar cervical

cancer screening will be about 2,361 over the 30-year latency period.
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Table 1. 30 Years of Projected Reduction in Cervical Cancer Death €
Regular Cervical Cancer Screening HPV Vaccine
Observed Expected Number Observed % Expected % I\IIELi(r?lEZtregf Expected Expected
vear Number of of Death Reductiorf  Reduction Lives % Number of
Deatts Saved Reductiodf Lives Saved

2009 3,400 3,400 4.2 4.2 143 0 0
2010 3,257 4.2 137 0 0
2011 3,120 4.2 131 0 0
2012 2,989 4.2 126 0 0
2013 2,864 4.2 120 0 0
2014 2,744 4.2 115 0 0
2015 2,628 4.2 110 0 0
2016 2,518 4.2 106 0 0
2017 2,412 4.2 101 0 0
2018 2,311 4.2 97 0 0
2019 2,214 4.2 93 0 0
2020 2,121 4.2 89 0 0
2021 2,032 4.2 85 0 0
2022 1,946 4.2 82 0 0
2023 1,865 4.2 78 0 0
2024 1,786 4.2 75 0 0
2025 1,711 4.2 72 0 0
2026 1,639 4.2 69 0 0
2027 1,571 4.2 66 0 0
2028 1,505 4.2 63 0 0
2029 1,441 4.2 61 0 0
2030 1,381 4.2 58 0 0
2031 1,323 4.2 56 0 0
2032 1,267 4.2 53 0 0
2033 1,214 4.2 51 0 0
2034 1,163 4.2 49 0 0
2035 1,114 4.2 47 0 0
2036 1,067 4.2 45 0 0
2037 1,023 4.2 43 0 0
2038 980 4.2 41 0 0
2039 939 4.2 39 49 441
Total 59,545 2,361 441

€ 30 years is the average latency period for undedestd fatal cervical cancer to develop and advance
* Expected number of lives saved each year duegtdaePap testing

9 No cervical cancer death is expected among vatedfemales age nine to 26 before 30 years
§ Estimated number of annual death due to cervicgaterabases on latest estimations of the ACS

F Annual rate of reduction in cervical cancer motyatiue to Pap testing is 4.2%
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Even under the most favorable assumptions regarding its completreféiod

duration of protection, the HPV vaccine would not be able to prevent ag &0% of

cervical cancers associated with many other HPV oncogenic gesatgp covered in the

vaccine. Additionally, it would not help any of the 30% who were diréafected with

HPV genotypes 16 and/or 18 before getting the vaccine.

This comparison is intended to set the stage for future comprehdémsgeerm

population-based studies to evaluate the effectiveness of theneactlowever, it is

important to underline that such a simple comparison is subject te Bomations

including the following:

The study assumed that up to 70% of those who will recgarelasil are naive to
HPV genotypes 16 and 18. This assumption was based on findings frocalcli
trials that preceded the FDA-licensure for the vaccine. Hewyélre effectiveness of
Gardasil could be further reduced if this percentage turns out to be lower am@ng
general population who could be substantially different that the trials’ subjects
We assumed that every female aged nine to 26 will reckevedaccine. However,
such assumption is impractical as currently about 33% of thedenrathe U.S. are
not accessing regular cervical cancer screening, and probablwithaot be able to
access the vaccine.

Not all females who will initiate the vaccine will be ablenplete the three-dose
series. Furthermore, not all those who will complete the series will beatb so in
a timely manner which may further impact the effectiveness of the vaccine.
Currently 70 % of all cervical cancers are associated witti ghotypes 16 and 18.

Eliminating these two genotypes by the vaccine may creéagasable climate for
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other oncogenic genotype to become more aggressive or dominant whichrtnery
reduce the vaccine effectiveness.

Our study assumed that the HPV vaccine will provide life longrigseffective

protection. However, the effectiveness of the vaccine could theefureduced if the
duration of protection turns out to be shorter thanléitency period(30 years) of
cervical cancer.

The annual rate of decline in cervical cancer mortality (4.2%)tduegular Pap
testing practices observed in the U.S. over the past 14 years dwande. It is
expected that this rate will probably increase when more undedstgmales will be
granted access to regular cervical cancer screening, i@peafter the

implementation of the new universal healthcare reform.
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Figure 1. Projected Decline in Cervical Cancer Death
(U.S. 2009 to 2039)




23

ACCESS AND COSTE-FFECTIVENESS

Currently, the cost of the vaccine is a major obstacle to gldeployment.
Gardasil costs at least $585 for the complete course @edvarix costs $560°
Additionally, the proper completion of the vaccine series requires geparate office
visits, under the supervision of a licensed healthcare provider, ithEesseven months.
Due to such unfavorable circumstances, neither patients nor providersusance
companies are eager to mass implement this novel costly medical intervention

Several national and international research studies f@ardasil not to be a
cost-effective intervention even under favorable assumptions regaitdincomplete
safety and duration of protectiéh.The vaccine price would have to be decreased
considerably, particularly that its effectiveness in preventiexyical cancer was never
established. Currently, many healthcare providers continue toiyegeaech highly
selective, narrow-focused vaccine as a complementary expeosivedt could have, in
the future, some limited undetermined benefits for carefullyspleeted individuals.
Additionally, the cost is a deterring factor for both the public theahd healthcare
systems and it further limits the public access to this expensive véccine.

Death due to cervical cancer continues to occur because acsigtyf large
number of females have no access to regular Pap smears, and/atiaghestic tests
which detect pre-malignant growths and cancers in their staaliel most curable stages.
The universal use of such tests would eliminate the need for éxpevaccines
administered to otherwise healthy girls as young as nine p&hr#roviding free and

easily accessible Pap tests would also draw more underprivilegenen into the
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healthcare system, which would have the added benefits of eaglgtide and timely
treatment of other diseases and conditions. Females who getrrBgplaests almost
never die of cervical cancer. Invasive cervical cancer is caehplpreventable and the
death rate from it should be “zero” percent.

Although cervical cancer death rate is relatively low andtinaes to decline, this
currently observed rate is much far higher than it should be andtsefitat Pap testing
continues to be underutilized and not performed on at least 33% oficameligible
women?! Such a finding is expected as more than 25.2 million femalesuarently
uninsured and do not have regular access to preventive healthcacesser regular
cervical cancer screening and Pap testing. Uninsured femalpsciatly from
underserved minorities and low-income families, who never acagsdelting, could
probably have some potential benefit fr@ardasil if it turns out to be effective and
safe. However, such young females would be far better servgdibiyng access to the
newly established comprehensive national healthcare systemsiioatid include
preventive healthcare services and regular Pap testing tayddleefemales in the nation.
It is challenging to explain the strong FDA and CDC endorsérfer new medical
interventions with unproven benefits suchGeardasil versus the very little endorsement
to extend the benefits of Pap tests to those who currently do notduwess @0 preventive
healthcare services.

It is universally agreed that every woman, even those propertmeaed with
Gardasil needs or will continue to need regular cervical cancer sageand
gynecological exams, including Pap testing, in order to detechalighant lesions, and

thereby prevent the development of cervical cancer. Followimglatd regular screening
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guidelines will probably further diminish the already unsubstantingadth benefits of
the HPV vaccine, as it adds virtually nothing or a negligible vatughe already

successful fight against cervical cancer.

SUMMARY AND CONCLUSIONS

After this comprehensive review there continue to be severaligngshat could
not be answered at the present time. Is this vaccine exposing veoichéeen-age girls to
needless risks? How can public health experts and policymakerglia reach rational
choices about the introduction of a new medical intervention? When dorteft®éom
a newly developed medical intervention outweigh the risks? When potesiafits such
as in the case of HPV vaccines are undetermined or not obvious, meatiiicare
providers will be cautious to prescribe it and probably low numbersnedlés will be
ready to accept the risks. At what level harmful adversetsffesulting from vaccines
or any other medical intervention are considered excessive and wdrenwe,
epidemiologically, conclude that risks associated with a spenifieel medical or
surgical intervention may outweigh potential benefits?

Prudence is strongly recommended in view of many unanswered questions
regarding effectiveness, duration of protection, safety and poteuiarse effects that
may emerge in future. Close monitoring of the vaccine performandeongoing data
collection regarding its short- and long-term impacts in ordegutde informed public
health best practices and decisions are definitely warralBigdnsive population-based

long-term studies and research are needed.
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More than a hundred of nononcogenic (low risk) and oncogenic (high risk) HPV
types continue to be transmitted in an unopposed manner. Unfortunatehsktter
human exposure to such pathologens will not reduced by this vaccinpréeMaéence of
transient as well as persistent HPV infections among sexaetiye individuals is and
will continue to be extremely high. The chance for humans to be ekpose contract
such infections (person-to-person transmission) could be inevitableiapamong
certain high risk groups. It is important to emphasize that tlis ®jppears to be neither
very virulent nor very harmful as almost all HPV infections spentaneously cleared by
the immune system. The exact relationship between infectioasyating age and the
development of cancer twenty to forty years later is wtillearand there is no practical
and reliable way at the present time to differentiate betw##®n infections that have the
tendency to persist and progress and those that our body will be agerti@neously
clear.

Oncogenic HPV genotypes are necessary but insufficient caeciadgr cervical
cancer. In addition to chronic persistent and progressive HPMWiorisc women with
invasive cervical cancer usually lack access to regularté&img, have additional co-
carcinogens including impaired body defenses and other behavioralaisksfauch as
smoking, multiple sexual partners, and inadequate nutritional status.

Three years have passed since FDA licerGadasil and healthcare providers
continue to be uncertain regarding the purpose or risks associatetthevadministration
of this vaccine. Patients and parents need to understand their patsks$iand benefits

from HPV vaccination. Females who are sexually active shdisicuss with their
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healthcare providers the value of regular cervical cancer sogeamd the options
available should they choose not to be vaccinated.

How can policymakers make rational choices about the introduction otahedi
interventions that might do well in the future but for which evidenceuisently
insufficient? We may not know for many years whether suchviet¢ions will work or
in the worst case do harm. Caution is needed in view of many unaasgesstions and
potential long-term adverse effects that may emerge in future.

Under the current safety profile the benefits of the vaccinearfcmost always
harmless virus such as HPV, probably do not outweigh the riskseorate adverse
events for a perfectly healthy young girl. Current vaccinesnaeil protect against HPV
types to which women have already been exposed and it do not prowiderass
protection against any other non HPV vaccine types. The selectlitg abthe vaccine
to provide protection against only certain genotypes and eliminatethase four
genotypes (6, 11, 16 and 18) may create a favorable setting anthea far other
pathologic HPV genotypes not covered by the vaccine to grow, dominate, and persist.

Undetected and never treated invasive cervical cancer takededge®8 years)
to develop, advance and kill the host femaleGardasilis recommended for perfectly
healthy young girls whose current risk for developing invasivevica cancer is
extremely low, and later in life such risks are even lowegligible” and continue to
decrease due to a very effective population-based screeningceralftithe risks
associated with the HPV vaccination appear to be unremarkablejrtiediate and long-

term benefits are even more insignificant.
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According to CDC, the average age of females who died duentiwalecancer
was> 59 years, while the average age for adolescent girls and yoluhigfemales who
died after HPV vaccination was 14 years and their median age lWwayear,
demonstratingears of potential life logtyPLL) that could exceed 75 per each girl.

Differences betweerardasil and popular childhood vaccines such as MMR
(measles, mumps and rubella) are substantial. MMR was developegvent serious,
acute, and highly infectious diseases with relatively high taaéty rates. The benefits
of vaccines such as MMR are evident and already establishegtatiddted through
numerous long-term epidemiological studies in America and worldf%ide.

It is debatable if parents of young children or healthcare pnendeuld continue
to accept such a relatively high rate of serious adverse exgmdsially when similar or
probably a better level of cancer prevention can be achieved wabudar Pap smear
screening. Regardless of its potential to help prevent two HRY&te infections,
Gardasil should never be administered without a prescreening for HP\usedamay
have the potential to worsen existing cases. It is highly recowhedethat girls be tested
prior to their first inoculation for the presence of HPV in their system.

Although the number of fatal and other serious adverse events istrernely
high, such unfavorable outcomes are real and should be regularly mibn&ode
thoroughly evaluated.  Additionally, concerns are increasing tRaf taccines may
provide women with a false sense of protection. It is importamn@mber that the HPV
vaccine will not eliminate the need for regular cervical cancer mage-However, public

health experts are worried that it could result in a signifidactease in the rate of those
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undergoing regular Pap tests, which in turn could contribute to an secneaervical
cancer.

The duration of the anti-HPV immunity provided by the vaccine iseatiy
unknown. Long-term effectiveness of HPV vaccines is uncertain agdagaire booster
shots later in life. Vaccine manufacturers acknowledge thatuhation of immunity
following immunization will only be determined after a substamtiainber of girls and
young women have been vaccinated and followed for at least a decade.

Extreme caution is warranted in order to eval@séedasil’s safety, efficacy, and
duration of protection.  Such evaluation should have been done before the
implementation of population-based mass vaccination campaign.

Although it is frequently regarded as an inadequate vaccineeargigGardasil
is a good start. An efficient HPV future vaccine should cougraahogenic (oncogenic
and non-oncogenic) HPV genotypes and should have some therapeutic bentdfdase
already infected. HPV is a sexually associated biologgahiathat is nearly universal in
the human species, and genital infections with such extremelglenéwirus should be
regarded as risk factors for dysplasia and cancer ratherahalisease-causing. Just
because a costly vaccine was recently developed to prevent twoeartcogt of more
than a hundred twenty three genotypes of HPV does not justify masmateon for
perfectly healthy girls and teenaged females.

Even if Gardasil and Cervarix turned out to be very safe and effective, these
vaccinations are very costly and will not reduce the risk of expasuor contracting
HPV infections. Additionally, it will not reduce the need for ipatlife-long cervical

cancer screening. Furthermore, it will not impact the incidemaeath associated with
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cervical cancer even if the protection against HPV genotypssded in the vaccine

would outlast the decades-long latency period of invasive cervical cancer.
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ABSTRACT

The Food and Drug Administration (FDA) licensed the first human
papillomavirus (HPV) recombinant vaccir@ardasil for general use among adolescent
girls and young adult females in the United States (U.S.) inZo0@& Although millions
of Gardasil doses were distributed, currently, it is unknown how many of those have
already been used, who is prescribing it, and who is acce$ssngew vaccine. The
characteristics of healthcare providers administei@aydasil and demographics of
females who started or completed the vaccine series are nadesetibed. This study
focused on evaluating the characteristics of those enrolled iNdlada Vaccines for
Children (VFC) Program who received at least one dose of the H&headuring the
period between November 2006 and November 2009.

VFC Program database was electronically accessed andl liok@ther data
systems from the State Department of Health. Additionally @as cross-matched with
the State Influenza Surveillance system to look for any histomyflaenza vaccination.
Proportions of adolescent females, who started the HPV vaccine dhenfree-year
study period, were calculated by age. Multivariate binomialessyjon was used to
guantify and examine the impact of vaccine-related issues, c@nbgraphics, and
provider characteristics on the initiation, compliance with the wacsichedule, and
completion of the three doses of the vaccine. Statistical asalysre stratified by five
different age groups, and based on odds ratio (OR) estimates awtht@ss P values
subsets of measures from each category, such as adolescesfethracity and birth

order, were selected for multivariable analysis.
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Only a small percentage of the Nevada VFC Program enrollees shategctine
series, and just a modest proportion of those were able to compléteeal required
doses. This evaluation revealed low levels of HPV vaccine ordeosia healthcare
providers and decreasing demands among the program clients .as aglbf November
2009, only 10,533 doses Gfardasil were used at all program providers’ sites and most
of those were administered in private offices. Records of 36,432demiale to 18 years
of age were identified and of those a relatively small num®&65) received one or
more doses of the HPV vaccine. More than 89% of those who stlagtedccine did not
complete the vaccine series, and only 40% of the adolescents e#igetkthe second
dose completed all three doses.

Female’s age and race/ethnicity were significant determirfantisitiating and,
to a lesser extent, complying with the vaccine schedule and camgptee vaccine
series. Compared to Caucasians, females of all other rduid/groups demonstrated
decreasing odds to start the series. African-Americatsaged nine and 10, and those
who were vaccinated by an internal medicine specialist, veast likely to start or
comply with the vaccine schedule. Older age group Caucasiarseeluie girls who
were seen at private medical offices and were vaccinatedfesale pediatrician were
more likely to start and complete all three required dosesimedytmanner. A history
of influenza vaccination was strongly associated with a hiikelfhood of starting the
HPV vaccine (OR = 1.28, 95% CI: 1.24, 1.33), receiving subsequent ddies {43,
95% CI: 1.10, 1.15), and the completion of the vaccine series (OR = 1.41, 9393 %I

1.44).
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Gardasil is an extremely underutilized vaccine. Several noteworthyaoles
appear to negatively impact the vaccine utilization including atourable safety record,
unproven efficacy, especially when compared to regular cervicalrcsareening, and an
unfavorable public opinion due to ongoing extensive negative media reports.

Patient demographics and provider characteristics can strongiacinthe
utilization of Gardasil. Adolescent’'s age, race/ethnicity, history of receiving other
vaccines, parental education level, clinic type; and provider's geamkispecialty can
significantly influence the initiation and completion of the vacseges. In the absence
of population-based studies on the safety, efficacy, and performan@ardésil this
research provides an initial analysis and an up-to-date utlizagview of this new

vaccine.

BACKGROUND

The Food and Drug Administration (FDA) licensed the first humpapillomavirus
(HPV) recombinant vaccin&ardasil for general use among adolescent girls and young
adult females in the United States in June 208Bce then millions of doses have been
distributed in Nevada and nationwidgardasil is a genetically engineered quadrivalent
vaccine that covers four HPV genotypes (6, 11, 16, and 18). It is ecad requires
three intramuscular doses to complete over a seven-month?zeidds it available for
routine use among females age nine to 26 years.

Currently, it is unknown how many doses Ghardasil have been used, who is

prescribing it, and who is accessing this new vaccine. Theatbastics of healthcare
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providers administeringsardasil and the demographics of the females who started or
completed the vaccine series are not well described.

The Nevada State Vaccines for Children (VFC) Program previdationally
recommended vaccines at no charge to underserved, uninsured, and underingaoiad Ne
children. According to the Nevada State Department of HealtiHanthn Services, the
percentage of Nevada adolescents and children who do not have alnhedie or
regular access to preventive healthcare services range2®@8nto 42.2 percent. Higher
percentages are found primarily among children from underserved gftowpisicome
families and minority females, especially teenage girls fotan-American or Hispanic
origins. Gardasil became available in Nevada through the VFC Program in November
2006.

METHODS

To evaluate the HPV vaccine utilization, database from the ddel@munization
Registry (NIR) and information from the VPD Program, in additorother program-
affiliated health plans, were accessed to identify records gfamoenrollees who were
age and gender-eligible to receive the HPV vaccine duringttity period. It was
reasonable to assume that all adolescent girls in this sadlysimilar opportunities to
access the vaccine, and for the purposes of this research patepliiance with the
vaccine schedule was defined as “receiving the second dose.” RDAther national
public health organizations recommend the administration of the secoadndos less
than 28 days and no more than 92 days after the first dose. FDAmends no less

than 12 weeks with no more than 27 weeks between the second and thir@atdssil
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manufacturers strongly recommend the completion of all three dosesmore than six
to seven months.

Large sets of data from the Nevada State Health Division dwed community health
programs were analyzed. Statistical analyses werdisttdiy five different age groups.
Multivariate binomial regression was used to examine and quantifywhowmne-related
issues, client demographics, provider characteristics, and other heatihpaiblic health
system-related issues had influenced the initiation of the vasenmes, compliance with
the vaccine schedule, and completion of all three doses of the vaccine.

Using a unique identifying number for each subject, records wextratically
linked and cross-matched with data from the Vital Statisticath Bertificate Program
to ascertain age, race/ethnicity or to complete other missifggmation. Patients’
records were also electronically linked to the State InflagSwurveillance System to look
for any history of influenza vaccination including that for the monovatenel HIN1
influenza virus vaccine.

The study protocol, methods and design were reviewed and approved bgvemaN
State Department of Health and Human Services, the CenteBistase Control and
Prevention (CDC), and the Nevada Immunization Coalition. Data elsraaoh as HPV
vaccination site, date and dose (first, second or third), and history of receiviagtairie
flu shut during the study period (November 2006 — November 2009) werebderdilam
the electronic Immunization Registry records and the Influenraedlance System.
Characteristics of healthcare providers and clinical sitegenbieidy subjects received
the vaccine, including medical specialty and clinician’s gendsewextracted from the

VFC Program database. Demographics for all study subjectsding adolescent’s
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race/ethnicity, birth order, and mother’s level of education, veeaglable from the
Client Enrollment Form to the VPD Program, and/or the EligibHitym for the Bureau
of Maternal and Child Health, as well as other databasesablairom the Division of
Welfare.

In order to build a multivariate model and analyze patient and prodakar we
included variables from subjects’ demographics, provider and sitaatlastics, and the
influenza vaccination history. Selected measures from each subgatled age,
race/ethnicity, HPV vaccine dose, dose date, birth order, and mdthe!f education
were used to calculate crude and adjusted associations behgeeribus demographic
variables and the initiation of, compliance with the schedule, and etormpbf the HPV
vaccination series.

The statistical analysis system (SAS) was used to perftata analysis for this
research. Odds ratio (OR) were calculated. Additionally, we used the Poissdwitiode
a robust error variance as an approximation in a few limitsthmces. Based on the odds
ratio estimates and the associated P value for each variatbset of measures from
each category that were mutually adjusted for other measuties game category were
selected for multivariable analysis. Multiple additional nuees that were likely to
represent other underlying factors were also used. Selecti@miacnvas based on
significant association in terms of a P value of < 0.05 and a mdgniaf the point

estimate of the odds ratio (e.g., ORL.2).
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STUDY FINDINGS
Records of 36,432 females nine to 18 years of age who met our studyoimclus
criteria by enrollment status, age, and gender were identifi@fl.those only 6,965
received one or more doses of the HPV vaccine. The proportion of adlésmales
nine to 18 years of age enrolled in the VPD Program who stéwddRV vaccine during
the three-year study period is illustrated in figure 1. relatively small percentage of the
program enrollees started the HPV vaccine series and of thosermliy nine (10.5%)
completed the three required doses. In addition to several othiersfaage and
race/ethnicity of the adolescent females were highly significaatrdatants for initiating

and to a lesser extent, completing the vaccine series.

100% -
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Figure 1. Proportion of Adolescent Females who Started the HPVaccine by
Age (November 2006 and November 2009 — Nevada State Health Division)

Compared to Caucasians, girls of all other racial/ethnic groopshe study
demonstrated decreasing odds to start the vaccine regardlessr ciginegroup. As
represented in table 3, Asian/Pacific Islanders (OR = 0.25, 95%.£1; 0.34), girls
whose race/ethnicity was coded as “other” (OR = 0.18, 95% CI: 0.15, 0.23)fracah-

Americans girls (OR = 0.33, 95% CI: 0.29, 0.41) were least likelyax the vaccine.



42

Furthermore, they were the least to comply with the vaccinedstthas represented in
table 5, or complete the three-dose series as shown in tabjge6iadly young African-
American girls who were vaccinated by a male internal omeeli specialist at a
community health clinic (table 5 and 6). Caucasian, older age grougseeot females
were more likely to start the vaccine. However, Hispanic adetgs were most likely to
comply with and complete the vaccination series, although this firdasgstatistically
insignificant. Those who were seen at private medicalesf{OR = 1.59, 95% CI: 1.53,
1.65), and girls who were vaccinated by a female pediatrician, mere likely to
comply with the schedule and complete all three doses in a timely mannastaatéd in

table 6.

HPV Vaccine

Nationally, Gardasil received immediate recommendation by the CDC’s Advisory
Committee on Immunization Practices (ACIP), and was strongly seddsy the FDA
for routine use against the virus that is believed to be assoeviteaervical cancer.
However,Gardasilis not a required vaccine in Nevada. Currently, Nevada has one of the
lowest childhood immunization rates in the nafibhand consistent with that our study
findings reflected low levels of HPV vaccine orders among heale providers and
decreasing demands among VFC Program clients as well.of Mgvember 2009, only
10,533 doses dbardasilwere used at all program-provider sites and most of those were
administered in private offices. Between November 2006, and the hegioh2007 the
number of doses used by program providers at all sites steadiasecd and peaked in

the second half of 2007. That increase was more remarkable at wifraés. However,
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at the end of 2007 utilization started to gradually decrease andhuweatio decline
through 2008. Utilization of the vaccine started to level off by Q@8 in most of the

VFC Program sites as is illustrated in figure 2.
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Figure 2. Gardasil Administered Doses by Provider Sites
(November 2006 and November 2009 — Nevada State Health Division)

Study Population

The Nevada VPD Program collects local and state level dataeatthcare
provider networks and program enrollees/clients and their familissnationally funded
to provide childhood immunizations at no cost to underserved children disp&oia
racial/ethnic minority groups who lack adequate access to preveh&a#hcare.
Currently the program serves more than 171,114 Nevada children fronmdome
households. Although most of the program enrollees are underservedwitialy
believed that they are broadly representative of the diversal/esltnic, geographic
distribution, and socioeconomic background of the state’s population. Simgaveral
other states, the economy in Nevada continues to experience aandjgrolonged
economic recession. This sharp economic decline over the past fesvrgsalted in

unprecedented high rates of underserved, unemployed, uninsured, and underinsured



44

individuals and households becoming entirely dependent on public health samites
state/federal programs to access healthcare. Records of 3&;€3Program females
nine to 18 years of age who met our study inclusion criteria wexlgzzed. Of those less
than one in five (6,965) received one or more doses of the HPV vaccilhestrated in

figure 3.

6965, 19%
Started 1st Dose

Figure 3. VFC Adolescents Who Received 1st Dose@érdasil
(November 2006 and November 2009 — Nevada State Health Division)

According to the National Immunization Survey 25% of all adolesgieistaged 13 —
17 years in America had initiated the HPV vaccine series in 280hough this study
covered a three-year period (November 2006 - November 2009), the cal@anatesl
average rate for vaccine initiation for the same age groupab@st 19%; suggesting a
significantly lower percentage of HPV vaccine initiation amodglescent girls enrolled
in the Nevada VPD Program. Additionally, of all adolescent feneleslled in the VPD
Program who started the vaccine series during the study period,86H or a little more
than one in four (26.2%) complied with the second dose, and only 734 girls or one in nine

(10.5%) completed all three required vaccination doses as illustirategure 4. It is
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noteworthy that more than 89% of those who received their first ddseotlicomplete
the vaccine series, and only two out of five of those who receivedsdhond dose

(40.0%) completed the series.
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Figure 4. Compliance and Completeness of the HPV Vaccine Series
(November 2006 and November 2009 — Nevada State Health Division)

Many of those who completed all three doses did not comply witlvabeination
time-frame suggested by the manufacturer. The median time ottserti@s study was
89 days between the first and second dose, with an extremely wigke o& 14 to 528
days. While the median time between the second and third dos@8wdeys with a
range of 43 to 417 days as represented in table 1. Due to undoadimezgens a few of
the girls received their subsequent doses earlier than recommbgdet vaccine
manufacturer. It is currently unknown what impact this could have orvabeine
efficacy and duration of protection.

Lack of compliance with the vaccine schedule was not due to a vasluamage.

Healthcare providers regularly requested and received adequate subghe vaccine
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from the state of Nevada, to cover all potential needs of prograncipants as
illustrated in figure 5. Doses requested were comparable arhemtifferent clinical sites

with private medical offices requesting the largest amount of the vaccine.
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Figure 5.Gardasi| Requested Doses by Provider Site
(November 2006 and November 2009 — Nevada State Health Division)

Table 1. Time Frame to Complete the HPV Vaccine Series
(Nevada VFC Program 2009)

Median Range
Days between first and second doses 89 14 to 528
Days between second and third doses 98 43 to 417

Multivariate Analysis

A history of influenza vaccination was strongly associated witlyler likelihood of
starting the HPV vaccine (OR = 1.28, 95% CI: 1.24, 1.33) as reprdsigntable 3,
receiving subsequent doses (OR = 1.13, 95% CI: 1.10, 1.15) as shown in taiulelte

completion of the vaccine series (OR = 1.41, 95% CI: 1.39, 1.44) as reptesent
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table 6. This finding suggests that compliant subjects who cadpllet HPV vaccine
series tended to utilize other available preventive measurhsasuthe influenza vaccine.
Older age adolescents, Caucasian race, and being vaccinatéehigle pediatrician at a
private office, all correlated positively with higher odds for crae initiation and

completion. Unexpectedly, education level of the adolescent’s motngatively

correlated with initiating the vaccine (OR = 0.46, 95% CI: 0.41, 0.57¢@mesented in
table 3. However once the vaccine series was started, thefadds adolescent to
receive the second dose (table 5), and complete the vaccine iseremsed among

adolescents whose mothers were highly educated as represented in table 6.

Adolescent Characteristics

Findings from this post-FDA licensure study are primarily applie for low-income
adolescent girls enrolled in the Nevada State VPD Programriaitealidity.” However,
some of the result specialty those provider-related could beajeedr Nevertheless,
larger population-based studies are needed to ascertain “extdrdi#y.vaBased on the
findings we can conclude that being part of a specific youngcatggory (nine to 10
years old), or a certain racial/ethnic minority (e.g., Afri¢anerican), and not having
had a history of influenza vaccination (at least one flu shut) ddnegdhree-year study
period were associated with a lower likelihood of HPV vaccineatioth, or complying
with the vaccine schedule and completion of the vaccine seriegardiess of age and
race ethnicity, having a male healthcare provider with a specialty mahteedicine and
receiving the vaccine in a community health clinic were aasetiwith lower odds for

the adolescent females enrolled in Nevada VPD Program to cortipdet@ccine series.
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On the other hand, having a female pediatrician as a healthcardgpr@and a history of
influenza vaccination, could be positive predictors for HPV vaccmgation and
completion even among females who are not enrolled in the program.

Once started the vaccine series, first born daughters vketg 10 comply with the
schedule and complete the vaccine more than the second or third bornveHdvugh
order was probably just a “confounding factor” that is more coe@led age than to the
order of birth or family size (not included in data tables). Quaysshowed that third
born daughters had the highest percentage (35.72%) to start tieatiac process as
represented in table 3. Regardless of birth order; youngertgmtied to follow the
example of their older siblings. However, once started, lfiosh daughters were more
likely to comply with the vaccine schedule (OR = 1.47, 95% CI: 1.31, A$8hown in
table 5, and even better odds to complete the vaccine series {(3,95% CI. 1.43,
1.64) as represented in table 6. Such findings seemed to be moreecdvnsigt age-
related factors in the study, as vaccination was more likebetadministered to older
adolescent girls than to younger ones as represented in table 4iorallyit such results
are consistent with the national literature suggesting thatgem/were more likely to
recommend the HPV and other STD-related interventions (i.e., HepBjitto older
adolescent5.

Compared to their Caucasian counterparts, young adolescents ohAdnuerican or
Hispanic origin appeared to be underutilizing the vaccine. Previ@rkemresearch
studies reported that African-Americans, Hispanics, and Caucasiaren had similar
HPV vaccine acceptability. Therefore, it is unclear whethderdihces observed in our

study were due to other factors not fully addressed in thisrofseRrovider-and system-
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related factors such as cultural sensitivity, vaccine aviliflg access to appropriate and
competent preventive healthcare services, provider/patient eassmafiunication, and

cultural attitudes toward HPV, as a sexually transmitted sksehave probably

influenced the utilization of the vaccine.

Table 2. Determinants for Initiating/Completing the HPV Vaccine Saes

Least Likely to Most Likely to

Start/Complete Start/Complete
Race/Ethnicity African-American Caucasian
Age 9 and 10 years 17 and 18 years
Clinic Type Community clinic Private office
Provider Specialty Internal medicine Pediatrics
Provider Gender Male Female
History of Influenza Shot No Yes

It is important to emphasize that the growing controversyrdays the efficacy of
this new vaccine, and its debatable safety record could have infludmequoviders’
behavior in recommending and administering this vaccine. While #iesg factors are
plausible, more studies are needed to understand the role of ragaitgdisn HPV- and
other childhood vaccinations in order to identify root causes for theservels
differences’

The probability of contracting an HPV infection continues to iaseeafter starting
sexual activity. There is a baseline of about 11% increasskgto contract an HPV

infection shortly after starting sexual activityand the risk continues to increase at a rate
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of about 11% with each additional sexual partner. More than 90% oérallés in
America become sexually active by age ninefeand more than one-third of those
become infected with one or more HPV genotypes in their feat,yand at least 50%
contract the infection after four years of starting sexuaivigct® However, it is
important to emphasize that not all those exposed to HPV contranfebgon and most
of those who do are capable of spontaneously clearing the it withegative
consequencies.

HPV vaccine could be more effective if given before sexual debatefore we
created an additional age group subset of data, for girls aged nli¥caiod compared
those to older adolescent girls. Analyses were performed tioefucharacterize and
understand the age factor in influencing patients’ decision wivethe vaccine, and
providers’ desire to administer it to older girls. Especidiigcause it is possible that
higher proportions of younger girls have not started sexual gcywit As represented in
table 4 only 13.3% of the younger girls started the vaccingatiocess versus about 29%
of the older adolescent females in the program. The odds to stagdtieation process
decreased with younger age (OR = 0.38, 95% CI: 0.35, 0.41), and againgaldgoaps

had higher chances/odds to receive the vaccine (table 4).

Provider characteristics

About 278 physicians practicing in 71 different clinics, and VPD PRroggsites
across Nevada are currently providing regular immunization servacehe program
clients. Immunization sites include 24 community health clinics hespitals, and 41

private medical offices. Adolescent girls under the care afnaafe pediatrician at a
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private office were more likely to comply with the vaccineestile and complete the
three-dose series than those who were vaccinated by a ntateal medicine specialist
or a clinician at a community health clinic. Such results weresistent with findings
from our previous unpublished research that evaluated providers’ knowladgéces,
and attitudes. Regardless of specialty, male healthcare proapeeared less likely than
females to recommend the HPV vaccine. Such observations maygt relifferent
provider interests in disease prevention patterns and the levetegfating the HPV
vaccine into clinical practice by different clinical sites, spe@s/tor gender.

Our study results were consistent with findings from the NatiSoavey of Family
Physicians showing that female providers were more likely tinwain male counterparts
to recommend the HPV vaccife.However; alternative explanations other than
physician attitude or gender are also plausible. For examgtientdprovider comfort
level in leading free and open communication about HPV mod of trasismisand the
provider’'s approach to advising patients could play a role in a pati@etision-making
process about vaccination. It is also important to mention that phititude may
affect both the choice of healthcare provider's gender and speaiatt the decision for

whether an adolescent daughter receives the HPV vaccine 0r not.

DISCUSSION
In the absence of population-base studies, data and concrete repplistisg the
safety, efficacy, and performance®érdasil at this time, our research provides an up-to-

date thorough analysis and utilization review. It evaluates headtipraviders and the



52

public initiation of the vaccine, and measures compliance witlvdbeine schedule and
completion of the vaccine series.

Although most of the study’s findings were consistent with other studies on childhood
and adolescent vaccination, some of our research results were etedkpaconsistent
with previously described patterns of positive, strong and well-documeatesiation
between the mother’s education and the odds of her children initiaticgtimely
completing their vaccinations. Previous research found that ther higdemother’s
education, the greater the chance that she will decide to vactieathildren. Most of
the studies reviewed indicated that parents who had graduaeesgegere more likely to
favor vaccinatiort? Our findings were probably influenced by the extent and importance
of an informed parental decision and the decisive provider's recommnueamofati
vaccination. Probably the ongoing controversy and increasing numbéesalthcare
providers and parents who are questioning the efficacy and sdfeBardasil can
provide some explanation. Such ongoing controversy may have contribukeghty
educated parents rethinking their decision regar@agdasil On the other hand, it was
observed (table 5) that the odds of compliance (OR = 1.31, 95% CI: 1.01, d@n@9),
completion (OR = 1.40, 95% CI: 1.32, 1.58) of the vaccine among daughterhtf hig
educated mothers, significantly increased after starting thessas represented in
table 6. Such findings are consistent with previous studies aedroh reports regarding
elevated rates of childhood vaccine completion observed among childrerghdy hi
educated parents.

Almost all studies and trials conducted to eval®aéedasil prior to FDA approval

based their observations, analysis, and assessment on cohorts of subjects wheredlunte
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to comply with the proper vaccine schedule. Furthermore, healthoatdgns and other
clinicians who participated in such trials were probably welined and precisely
instructed on the proper use of the vaccine. This post-marketingtititistudy focused
mostly on underserved VPD Program clients and a subset of healffrcaders who
provide services to such uninsured children in Nevada.

Compared to many other multi-dose injectable vaccines such aBiphé¢heria,
Tetanus, and acellular Pertussis (DTaP), Measles, Mumps, and&R{M#IR), and the
Hepatitis A and B vaccine$ardasil demonstrated disappointing patient and provider
compliance. Only a small percentage of the Nevada VFC/VPD &rognrollees started
the series, and just a modest proportion of those were able to complEtethermore,
most of those who received two doses or more did not comply with thefacturer’s
recommendations or time-frame to complete the series inthess seven months.
However, it is essential to recognize that such a comparisomavayseveral limitations.
Although it is strongly recommended and endorsed by national organgatich as the
CDC'’s Advisory Committee on Immunization Practices (ACIP), unikeaP or MMR,
Gardasilit is not required for entry into school.

There are several noteworthy obstacles that appear to négatipact the initiation,
compliance with the schedule, and completing the vaccine senexldition to a severe
lack in healthcare coverage and very limited access to preverdatthdare services,
especially in rural Nevada, provider-, patient-, and systemeckfa@ctors seem to play
major roles in reducing the utilization of this new vaccine. lalligls who chose to
receiveGardasil and desire to have all three doses in a timely manner queeae to

have at least three medical office visits in a relativatprt period of time. It is a
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challenging task even for those who are fully covered under gtdtlic health plans to

schedule more than one well-check office visit per year. Proslific factors for not

complying with the vaccine schedule may include:

e Lack of proficiency and experience in prescribing and admimstesuch a new
multi-dose vaccine, coupled with an uncertainty regarding its peaftze) purpose,
and value to replace or even complement regular cervical cancer screening.

e Gardasil lacks adequate protection against other HPV oncogenic genotypeaitha
cause cervical cancer.

e Many healthcare providers currently believe that the vaccinetisafe and they are
hesitant to prescribe it to their patients unless and untilahegure that its benefits
outweigh the risks.

e Currently there is no clear consensus on the HPV vaccine added espeaejally in
conjunction with regular cervical cancer screening.

e There are numerous provider-site related issues that could batréoated to such
low rates of utilization and the modest provider/patient compliance, including:

e Most of the provider sites in our study did not have adequate patiaftoec
reminder systems.

e Most of the provider sites in this study demonstrated severeigajdtural
competence, and only few offices had bilingual staff that wasbdapto
provide informed consent or actively communicate with low-income,

underserved teen-age minority girls.
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Patient-related factors that could have led to such a low utkzand lack of
compliance with the HPV vaccine series may include:

e Age-appropriate behaviors, consistent with a well documented lackropliance
with preventive healthcare services observed among teenagers.

e Unfavorable demographics for hard-to-reach individuals who residederserved
rural and frontier Nevada counties.

e Socioeconomically deprived households and underprivileged chilérgn lack of
reliable transportation, and/or baby-sitting) could have played ardimiting the
access to this vaccine.

e Unavailability of consistent healthcare coverage including temypanad unreliable
insurance or limited coverage for preventive healthcare services.

e Unfavorable public opinion againgbardasil due to ongoing extensive negative
media coverage. Cable News Network (CNN), Columbia Broadoader8 (CBS)
and several other national media outlets provided several docureeraad regular
updates regarding increasing adverse events and deaths adswtiatehe HPV
vaccine.

e In the absence of prompt and assuring federal and state recwlations for mass
immunization among girls and young women, public and private headthbcavides
will continue to be undecided and confused regarding the value, fagsHnld safety
of this new vaccine.

e EXxisting cervical cancer screening programs are curr@ntlyiding comprehensive
preventive healthcare services that are far-reaching beyonsintiple detection of

cervical cancer. Historically, such community-based prograers and still are the
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only means for ever-growing large segments of underservecgwanross the nation

to access preventive healthcare services. Additionally, cergaater screening
programs continue to provide unique opportunities for many uninsured women to
undergo regular annual check-ups as part of free comprehensivevidfise Such
office visits usually include a physical exam and, as needbédrary work-up
where other prevalent communicable and chronic diseases and conditibrdingic
systemic illness such as diabetes, osteoporosis, heart disgasetsion, or cancer

are early detected and adequately treated.

Below expectation performance measures such as inability oy patients to
comply with the schedule of this vaccine, may impact the immunologisponse
leading to inadequate protection especially among those who failedmplete all
three doses. Compared to regular cervical cancer screening, tlsatlly performed
once a year, or every three to five years, proper immunizatibnGairdasil requires
at least three office visits within a relatively short perbdime. Challenges related
to high costs, low levels of patient compliance with the vaccinedstdeand failure
to complete the vaccine series in a timely manner, espeaalhyng young girls,
could potentially impact the effectiveness of this vaccine aoldagbly its duration of
protection.  Given the significant limitation, and difficultiescihg Gardasil as a
vaccine with no demonstrated benefits, it is unlikely that this needical

intervention will provide an adequate substitute for regular cervical cac@aEning.
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STUDY LIMITATIONS

There are several limitations to consider when interpretingeghdts of this study

such as:

The assumption that all adolescent girls enrolled in the VPD &robad similar
opportunities to access the vaccine was not evaluated.

All study subjects are underserved and have low socioeconomiss.st&uch
demographics might have a different, more or less profound impact on starting the
HPV vaccine among the general population or other underserved se@iniras
community that lack healthcare coverage and have no accessventpe
healthcare.

Internal Validity, our study findings are internally valid to the study population.
However, several or our results need to evaluatecEkbernal Validity. The
generalizability of the study findings outside the Nevada S¢&B Program
settings needs to be further assessed.

Administrative data used in our study was not originally desigoedetve
research purposes and does not provide all medically relevant information.
Databases and systems, as those used in the study, might not calptur
vaccination events for each individual. A few of the program cliemiddchave
also been Medicaid recipients who could have been vaccinated outsidE@he
Program sites.

Electronic records that do not capture information on additional heathcar
services delivered outside the Nevada VPD Program such as endfiesed in

free STD clinics or Planned Parenthood Clinics. It is also pesHiak teenagers
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seeking counseling for family planning, oral contraceptive pill§TdD treatment
may visit other types of providers and might have initiated the M&¢ine or
received subsequent doses elsewhere such as in urgent care oesu#nsg in
some degree of misclassification. Additionally, adolescent giitght also have
access to the vaccine in other healthcare settings such ascéocdly health
departments or college and university student health centers. ugiththe
magnitude of misclassification regarding the vaccine intakmdtear, it is likely
that most of the vaccinated females would choose to receive thaevat@ VPD
Program site at no cost to them.

Using available VPD Program administrative data, we were analdvaluate the
access to and availability of preventive healthcare services.

There is a potential of underestimating the number of those whplet®d the
vaccine series as our study did not capture compliance/completiate ctérters.
Additionally, there was a considerable backlog in data entry.

This cross-sectional study analysis did not provide the opportunitysdess
potential causal or temporal association between the lack ofionti@ompliance
with schedule and failure to complete the vaccine series with aticess-related,
and patient/provider-related reasons.

Race/ethnicity data was lacking for a significant number ofsiligects. To
address this issue and reduce the gap, we cross-matched VPBnPdaga sets
with the client enrollment database and other data available from thed\Bisid

Health Division, which resulted in reducing the missing data gaboot 6% of
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the subjects. However, this approach could have resulted in underesiimati

confidence intervals.

We combined race and ethnicity into one variable “race/ethni¢hiys we were
unable to examine the association for Hispanic ethnicity separfateh race.
Therefore, further examination of the association between ratetanicity and
vaccine initiation and completion is warranted.

Because of the relatively large sample size of those whdigddbr the vaccine
through the Nevada VFC Program, there could have been some assediadit
are statistically significant but clinically irrelevanturesearch did not focus on

associations that were likely to be of clinical or healthcare nature.

Lastly, despite such potential limitations, our study exhibitedratwaportant

strengths, including:

A statistical study design that minimized selection bias.

Through the use of electronic medical records versus self mgalata we
avoided recall bias.

Our public health research provides a sound approach to quantify, gaalfy
evaluate in a near real-time approach the utilization of the new waccine, in

spite of the ongoing controversy and uncertainty surrounding itaefficafety,

duration of protection, and cost-effectiveness.

Our statistical analysis was able to measure actualinecitiation and

completion behaviors rather than relying on survey results to evahgairetent to

vaccinate.
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e Large sample size of 36,432 adolescent teenage girls providedaselgmpuver
and confidence in the generated result.
e Findings from this study could be of value to public health profedsiona

healthcare providers, policy makers, the media and the public.

CONCLUSIONS

Relatively small proportions of teenage girls at the Nevada YRigram started,
complied with the HPV vaccine schedule and completed the vaccies.séssues such
as initiation, compliance, and completion of the vaccine schedule ne¢ra challenge
during any of the well-organized and highly structured clinicalstrthat evaluated
vaccine effectiveness and led to the FDA licensure. Motivatedl gtbjects were
carefully selected and specifically instructed to compldt¢he¢e doses of the vaccine
series as indicated. However, it is important to underline Heaeffectiveness of the
vaccine was never evaluated among those who did not comply with tbduse and
those who failed to receive all three doses appropriately and in a timely manner

This up-to-date focused research, extensive statistical aaysl descriptive study
will assist healthcare professionals and community-basedgmsgunderstand some of
the potential obstacles to start and implement mass vaccinatioiGardasil Ongoing
public education and greater awareness of programs and servicésblavdo
underserved individuals and communities across the nation are impdepstirs the
fight against cervical cancer. Three federal prograntis thie potential to reduce cervical
cancer incidence, morbidity, and mortality are administered by#mders for Disease

Control and Prevention (CDC):
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e National Breast and Cervical Cancer Early Detection Program (NB&LED
e Vaccines for Children Program (VFC)

e Section 317 immunization grant program

These complementary programs provide education on the value of prevention,

immunization, and screening/early detection services at no @asiderserved females
who are most vulnerable for developing severe cervical displagidyang from cervical
cancer. All three programs are housed at the Nevada Bureau of Communiity Heal

Our study findings can provide some limited insight and an early tegkrding
public acceptance of this new vaccine and providers’ attitudes to@ardasil;
especially that effectiveness, safety, and long-term efficd this vaccine are not yet
established and continue to be evaluated. Probably there is angeshtfor more
provider/public education, especially on the value of childhood vaccinationis It
expected that information and findings from our study will be helgiutte healthcare
system and for the policy makers to re-evaluate current ppblicy and refocus public
health priorities on preventive healthcare services. Additiona-term studies are
required to determine the vaccine effectiveness especially gaimse who did not
comply with the vaccine schedule or did not complete the vaccine series.

Among all females in the US, uninsured, underinsured, economicalyvdistaged,

underserved, and minority women are at highest risk for developingiweveervical

cancer and dying from #£* Understanding the characteristics of those who obtained the

vaccine versus those who did not may have important implicationgutiare public

health planning and policy making.
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Based on current performance of several community-based canoszniag
programs and findings from state and national studies, it is eptat females who are
currently unable to access preventive healthcare serviceseonoércompliant with
existing established guidelines for regular cervical cancer sogeeiii also have limited
access to the HPV vaccine. Even when such females initiat@¢hime they might have
difficulties in complying with the schedule or completing the vaecseries. It is
unknown whether underserved teenagers who are not accessing and agnipteliPV
vaccine series exhibit similar behaviors toward other more it@orvaccines.
Additional studies are also needed to evaluate providers’ knowledggicesa and
attitudes towards vaccines in general in order to assess study findings are limited
only to Gardasil or could also be also applicable to other more essential vacciies.
information is important to ascertain especially among providéis manifested low

levels of participation and compliance.
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Table 3. Starting the ' Dose ofGardasi| by Selected Adolescent Characteristics

Independent Variables Started Did not Start

(AdoFI)escent Characteristics ) Total N % N % OR 95%Cl P Value
Race/Ethnicity

African American 6,483 1,109 17.10 5,374 8290 0.33 (0.29,0.41) <0.001
Caucasian 4,420 1,700 38.46 2,720 61.54 1.00 (ref)

Asian/Pacific Islander 3,536 472 13.35 3,064 86.65 0.25 (0.21,0.34) <0.01
Hispanic 12,376 3,440 27.80 8,936 72.20 0.62 (0.51,1.08) 0.19
Other 2,652 274 10.33 2,378 89.67 0.18 (0.15,0.23) <0.01
Adolescent Age in Years

9to 10 3,831 89 2.32 3,742 97.68 0.07 (0.2,0.19) <0.01
11to 12 3,536 890 25.17 2,646 7483 1.00 (ref)

13 tol4 5,304 1,846 34.81 3,458 65.19 159 (1.43,1.64) <0.01
15to 16 8,251 2,067  25.05 6,184 7495 0.99 (0.88,1.13) 0.08
17 to18 8,545 2,103 2461 6,442 75.39 0.97 (0.93,1.1) 0.07
Birth Order

First 9,429 2,765  29.32 6,664 70.68 0.75 (0.68, 84) <0.001
Second 14,144 2,095 1481 12,049 85.19 0.31 (0.21,0.43) <0.001
Third 5,893 2,105 35.72 3,788 64.28 1.00 (ref)

Mother’s Education

Up to grade 12 22,984 5285 22.99 17,699 77.01 1.00 (ref)

Some college 4,715 1,466  31.09 3,249 68.91 151 (1.35,1.63) <0.01
Graduate level 1,768 214 12.13 1,554 87.87 0.46 (0.41,0.57) <0.01
History of Influenza

Vaccination

Received> 1 Flu Shut 15,700 4,352 27.72 11,348 7228 1.28 (1.24,1.33 <0.001
Did not receive 13,767 2,643 19.20 11,124 80.80 1.00 (ref)

Table 4. Starting the 1st Dose dbardasi| - Two Age Groups

Started Did not Start
Age at First Dose in years Total OR 95% Cl P value
g y N % N %
9to 12 7,367 979 13.3 6,388 86.71 0.38 (0.35,0.41) <0.001

13to 17 13,555 3,913 28.9 9,642 7113 1.00 (ref)




Table 5. Compliance with the 2 Dose ofGardasil by Selected Provider and Patient Characteristics

Independent Variables
(Provider and Adolescent
Characteristics )

Site Type

Hospital

Private Provider
Community Health Clinic
Provider Specialty
General Practitioner
Pediatrician

Internal Medicine
Other

Provider Gender
Female

Male

Adolescent Race/Ethnicity
African-American
Caucasian
Asian/Pacific Islander
Hispanic

Other

Adolescent Age in Years
91010

11to 12

13 tol4

15to 16

17 to18

Adolescent Birth Order
First

Second

Third

Mother’'s Education
Up to grade 12

Some college
Graduate level

History of Influenza
Vaccination

Received> 1 Flu Shut

Did not receive
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Compliance Non-compliance
Total with the 2nd with the 2nd OR 95% Cl P Value
Dose Dose
N % N %

1,855 505 27.2 1,350 72.76 1.38 (1.25,1.69) <0.0001
3,290 940 28.6 2,350 7143 147 (1.16,1.54) <0.0001
1,820 389 21.4 1,431 7865 1.00 (ref)

868 198 22.79 670 77.21 0.80 (0.70,0.87) <0.01
5,875 1,580 26.89 4,295 73.11 1.00 (ref)

53 12 22.47 41 7753 0.75 (0.68,0.77) 0.01
169 45 26.35 124 73.65 0.97 (0.91, 1.02) 0.14
4,501 1,209 26.86 3,292 7314 1.00 (ref)

2,464 625 25.37 1,839 7463 0.93 (0.86,0.95) <0.01
1,109 188 16.97 921 83.03 0.56 (0.43,0.61) <0.001
1,700 457 26.87 1,243 73.13 1.00 (ref)

472 89 18.84 383 81.16 0.63 (0.52,0.66) <0.01
3,440 1,031 29.96 2,409 70.04 116 (0.98,1.08) 0.19
274 69 25.25 205 7475 0.92 (0.80, 0.94) <0.01

89 14 15.31 75 84.69 0.64 (0.62,0.69)

890 195 21.90 695 78.1 1.00 (ref) <0.01
1,846 481 26.06 1,365 7394 126 (1.06,1.43) <0.01
2,067 548 26.52 1519 7348 129 (1.18,1.56) <0.01
2,103 596 28.35 1,507 7165 141 (1.19,167) <0.01
2,765 804 29.06 1,961 7094 147 (1.31,1.67) <0.001
2,095 571 27.25 1524 7275 134 (1.15,1.50) <0.001
2,105 460 21.84 1,645 7816 1.00 (ref)

5,285 1,335 25.25 3,950 74.75 1.00 (ref)

1,466 434 29.58 1,032 7042 124 (1.09,1.39) <0.01

214 66 30.69 149 69.31 131 (1.01,1.69) <0.01
4,352 1,203 27.64 3,149 7236 1.13 (1.10,1.15) <0.0001
2,643 631 23.88 2,012 76.12 1.00 (ref



Table 6. Compliance with the 8 Dose ofGardasil by Selected Provider and Patient Characteristics

Independent Variables
(Provider and Adolescent
Characteristics )

Provider Site

Hospital

Private Office
Community Health Clinic
Provider Specialty
Family Practice Islander
Pediatrics

Internal Medicine

Other

Provider Gender

Female

Male

Adolescent Race/Ethnicity
African American
Caucasian

Asian/Pacific

Hispanic

Other

Adolescent Age in Years
9to 10

11to 12

13 tol14

15to0 16

17 to18

Adolescent Birth Order
First

Second

Third

Mother’s Education

Up to grade 12
Some college
Graduate level
History of Influenza
Vaccination

Received> 1 Flu Shut

Did not receive
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Compliance Non-compliance
with the 3rd with the 3rd
Dose Dose OR 95% CI P Value
Total N % N %
505 207 40.88 41 59.12 1.47 (1.45,1.59) <0.0001
940 403 42.87 537 57.13 159 (1.53,1.65) <0.0001
389 124 32.04 264 67.96 1.00 (ref)
198 68 34.54 129 65.46 0.77 (0.73,0.85) <0.01
1,580 644 40.76 936 59.24 1.00 (ref)
12 4 34.06 8 65.94 0.75 (0.69, 0.79) 0.01
45 18 39.94 27 60.06 0.97 (0.91, 1.02) 0.14
1,209 493 40.79 716 59.21 1.00 (ref)
625 241 38.53 384 61.47 091 (0.86, 0.96) <0.01
188 47 25.10 141 74.9 0.51 (0.46,0.68) <0.001
457 181 39.62 276 60.38 1.00 (ref)
89 25 27.78 64 72.22 059 (0.52,0.62) <0.01
1,031 455 44.18 575 55.82 1.21 (0.98, 1.38) 0.19
69 26 37.24 43 62.76 0.90 (0.80, 0.94) <0.01
14 2 22.23 12 77.77 0.58 (0.53, 0.65) <0.01
195 65 33.17 130 66.83 1.00 (ref)
481 190 39.47 291 60.53 1.31 (1.25,1.44) <0.01
548 220 40.17 328 59.83 1.35 (1.29,1.47) <0.01
596 258 43.20 339 56.8 153 (1.45,1.61) <0.01
804 346 43.12 457 56.88 153 (1.43,1.64) <0.001
571 236 41.27 335 58.73 142 (1.33,1.50) <0.001
460 152 33.08 308 66.92 1.00 (ref)
1,335 510 38.18 825 61.82 1.00 (ref)

434 194 44.72 240 55.28 1.31 (1.21,1.45) <0.01
66 31 46.40 35 53.6 140 (1.32,1.58) <0.01
1,203 561 46.63 642 53.37 141 (1.39,1.44) <0.0001

631 173 27.42 458 72,58 1.00 (ref)
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CHAPTER 4

EVALUATION OF SERIOUS ADVERSE HEALTH OUTCOMES
ASSOCIATED WITH GARDASIL
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ABSTRACT

Recently the Food and Drug Administration (FDA) licensed the¢ dgesetically
engineered human papillomavirus (HPV) vacci@ardasil for routine use among
adolescent girls and young adult females in the United Stat8s)(USubsequently, and
as with every new vaccine, post-licensure surveillance for agwamsnts was initiated.
Shortly after the implementation of population-based vaccination pregragalthcare
and public health systems in America and around the world starteibguegthe safety
of this vaccine. This research evaluated selected serious edwensts reported to the
national Vaccine Adverse Events System (VAERS) following vaccinatidn®@ardasil

Complex review and assessment of VAERS reports on negative healdmest
associated witlGardasil were performed on a weekly basis during the three-year study
period (November 2006 to November 2009). Additionally, we conducted exteladave
mining and analyses of several large data sets including b&taiata available from
studies and clinical trials that lead to FDA licensure for waecine. Proportional
reporting ratios and empirical geometric means were used mtfyddisproportionate
reporting of adverse events to VAERS. To quantify the burdenrafuseunfavorable
health outcomes, including deaths reported to VAERS after vaarinate calculated
rates per 100,000 distributed doses of the vaccine and compared thosackiground
rates of serious illnesses, rate of death due to invasive ceodoakr, and rates of
reported adverse events following vaccination with the meningocoaoahedenactra
and after vaccination with the monovalent novel H1N1 influenza virus vaccine.

We identified 15,829 VAERS reports of adverse events associateGaitasil

Of those 1,289 (8.15%) were regarded as serious, including 49 deaths,ab2daasbf
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Guillain-Barré Syndrome (GBS), and 76 cases of blood coagulationdédisoand
intravascular accidents.  The rate of serious and fatal selesents reports following
Gardasilwas about 4.6 per 100,000 distributed doses. This rate was significighidy
than the rate of such events reported dffenactra(1.91 per 100,000), and after the
monovalent HIN1 influenza vaccine (0.44 per 100,000). Additionally, compared to the
average annual death rate resulting from invasive cervical caf@dr per
100,000/females), there were no substantial differences betweasktloé dying due to
cervical cancer and the risk of developing severe and fatal heattbnmeg associated
with the HPV vaccine.

No vaccine is 100% safe and effective. However, more than &ey otirrently
used vaccineGardasil was linked to higher incidence rates of serious adverse events,
and compared to other vaccines the disproportional reporting of adverse evengtexssoci
with Gardasil reflects significant differences that exceed expectatiblosvever, the
significance of this observation must be tempered with the tioni® of a passive
reporting system such as VAERS, and balanced with a well docedhenterreporting
of adverse events following vaccination.

No causative relationship between receivibgrdasil and the observed adverse
events has been established but we should take reports of temgo@étasns such as
those demonstrated in this research very seriously. Although theenwh fatal and
other serious adverse events is not extremely high, such unfavoraldenesitare real.
They should be regularly monitored and thoroughly evaluated. Undeuttent safety
profile, it seems that the benefits of vaccination for an alaestys harmless virus such

as HPV do not outweigh the risks.
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BACKGROUND

The Food and Drug Administration (FDA) licensed the first human
papillomavirus (HPV) recombinant vaccine in the United States (ihSJune 2008.
The genetically engineered quadrivalent HPV vacc®&dasil covers four HPV
genotypes (6, 11, 16, and 18), and the bivalent vacCewvarix covers two HPV
genotypes (16 and 18). Both are currently available for routinaraeag females aged
nine to 26 year$and both are injectable requiring three intramuscular doses toetempl
within a seven-month peridt.

Ongoing vaccine safety monitoring is essential post FDA-lisensand the
approval of new vaccines for population-based widespread use. As withvaeeine,
the Centers for Disease Control and Prevention (CDC) and FDAsarg VAERS to
monitor Gardasil® Post FDA-licensure surveillance for adverse events following
vaccination withGardasil was initiated in the second half of 2006, and Gervarix in
2010. Post-marketing surveillance for new vaccines is esseatiahd¢k long-term
effects, and detect any potential short-term adverse eventsvéna not identified or
missed during the clinical trials that led to FDA approval.

After approximately three years of routine population-based uidizathe safety
of Gardasil is increasingly questioned by the public health system, ane-lsiatd
vaccine-preventable disease programs, and is repeatedlyngeallby parents of young
children, school nurses, and trial lawyers.

The main objective of our study was to evaluate serious advenses @gsociated
with this novel vaccine in the United States. In order to accemphiat we thoroughly

reviewed large numbers of reports on adverse events, assessed greddaale sets of
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data, information, and reports submitted to VAERS in rega@aalasil Additionally,
we analyzed complex historical data available from pre-licendurical trials in order to

look for any subtle negative health outcomes that could have been missed or overlooked.

METHODS

During the three-year study period that started immediatigr ghe FDA
licensure for the HPV vaccine, VAERS reports were reviewed myalar basis. We
conducted extensive data mining, data validation and analysis; &¢hlpeoportional
reporting ratios and empirical geometric means to identify disptiopate reporting of
adverse events. Medical records, hospital discharge data, laborefosts, death
certificate data, autopsy reports and several other data soweses electronically
accessed and compiled. The statistical analysis system (SAS) amfioBgersion 3.5.1
were used to perform data analysis for this research.

To keep up with the rapid increase in reporting adverse events, VARRSnd
reports were weekly evaluated. In order to quantify the burden of ssdwarents
observed following vaccination withGardasil we calculated rates per 100,000
distributed doses of the vaccine and per person-years at risk, andredrtip@se with
background rates of serious illnesses such as Guillain-BarréddyadGBS), death due
to invasive cervical cancer, and reported adverse events followicgataon with other
vaccines, such as the meningococcal disease vabbemactrg and the monovalent
novel HIN1 influenza virus vaccine.

Although the number of distributed doses is available from CDC and the

pharmaceutical companies, the exact number of vaccine doses thaadmenistered is
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unknown. In the absence of accurate numbers of those who alreadydette vaccine,
numbers of distributed doses were used as surrogates to estimate that number.
Randomized clinical trials that preceded FDA-licensure Gardasil focused
mostly on the vaccine ability to prevent infections due to HRWotypes 16 and 18
among those who were originally naive to these two oncogenic gesotyAdditionally,
trial's data was, statistically, analyzed in one direction thatluated benefits of the
vaccine. However, our study analyzed historical data availabletfreraame trials, but,
in the opposite direction to look for any unidentified harms thatdcdave been

associated with the vaccine.

Pre-FDA Licensure Clinical Trials Data Analysis

To evaluate the effect dbardasil on those who are already infected with HPV
genotypes 16 and 18, we analyzed historical data sets available tifi@nmitial
randomized double blind clinical trial that led to the FDA licengareghe vaccine. The
trial 5,442 subjects already infected with HPV were divided wtm ¢comparable groups
and randomized to receivgardasilor a placebo. Laboratory samples collected prior to
the administration of the first dose showed that 156 subjects Mabeine Groupand
137 in thePlacebo Groupwere already infected with the HPV vaccine genotyp&3R
positive and seropositive). No cervical dysplasia was detectedgaamon of the trial
subjects. However, at the conclusion of the study 31 subjects fronatiotne Group
and 19 from theéPlacebo Groupmanifested moderate to severe cervical intraepithelial
neoplasia (CIN 1l/1ll) or worse as represented in table 1. idtidence rate of CIN II/IlI

or worse was 11.1 per 100 person-years among those who receiveddine vwahile it
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was 7.7 per 100 person-years in Hlacebo Group Additionally, Gardasil exhibited no
therapeutic effects among those who are already infectedH#th regardless of the
genotype. It is unclear if the inoculation wi#ardasilwas associated with “accelerating”
or “reactivating” the dysplastic process among those who had kmsmlidence of
persistent infections with HPV vaccine-genotypes. Appears vaatination with
Gardasil could have created the potential or circumstances for the HRWdelliseases
to advance by 44.6% among those who were already infected witlriersaf the same
HPV genotypes included in the vaccine. However, this increasestasstically

insignificant and could have occurred due to chance only.

Table 1. Effects of HPV Vaccine on Trial Subjects with Evidencef#iPV Infection with Gardasil HPV Genotypes

Vaccine Group N=2,717 Placebo Group N=2,725
Endpoints Person- Incidence Person- Incidence

N “85  Years per 100 N cases Years Peri00 RR 95%ClI P

€S atRisk  Pe™OM™ atRisk ~ Person
years years

> CINI/II
duetoHPV6, 156 31 2789 11.1 137 19 2471 1.7 1.40.74,85) 0.21
11,16, or 18

Post-FDA Licensure Reporting of Vaccine Adverse Events

Healthcare providers as well as pharmaceutical companigsgueed to report
to VAERS certain adverse events among vaccine recipigkdslitionally, members of
the general public can report such events on a voluntarily basis.

Timely reporting allows for early detection of unexpected, yeamherging, rare,
and potentially unusual patterns of short or long-term adverse eRegslar validation

of VAERS reports and thorough ongoing evaluation of its findings caerrdite
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whether an actual association exists between certain negatiéh loeitcomes and

receiving a particular vacciffeFurthermore, regular monitoring of reported adverse

events and conducting cross-sectional epidemiological studies angisrad VAERS
data can provide accurate characterization of newly licensed vaccines.

Three national systems are currently in use to monitor post-RBekslure
vaccine safety:

1. The National Vaccine Adverse Event Reporting System (VAER®&kS as an early
warning surveillance tool to assist CDC and FDA in detectingpatted side effects
or other emerging adverse events following vaccindtion.

2. The Vaccine Safety Datalink (VSD) Project is a comprehensilaborative effort
between the Immunization Safety Office at CDC and eight largeaged healthcare
organizations (MCOs) to address existing gaps in scientific kngeledgarding
infrequent but serious events following immunizafion.

3. The Clinical Immunization Safety Assessment (CISA) Netwsrk national network
of six medical research centers conducting clinical researchmomunization

associated health risks.

VAERS adverse events include health problems that were repfeedaccination,
regardless whether they were related to the vaccine or not. Such negativelteaimes
may or may not have been caused by the vaccine. Some of thesgs enay occur
coincidentally, during the time period following vaccination, whileeos may actually
be caused by vaccination. For the purposes of our research ndgsditle outcomes

reported to VAERS were classified as:
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a. Serious Adverse Everifsincluding persistent and/or progressive illnesses and
conditions that follow vaccination. Such events usually lead to prolonged
hospitalization and may include chronic debilitating life-thnestg illnesses,
permanent disability, and eventually death. Serious adverse eventsedepor
VAERS are regularly assigned to predetermined broad diagrmaségories and are
reviewed by experts from CDC and FDA. To verify and validédtsaious events,
CDC usually requests medical records for conditions that are stemisiwith
anaphylactic shock, neurological impairments, coagulation disordaiaiGBarré
Syndrome (GBS), or death.

b. Non-serious Adverse Events usually involve non-life-threatening tiveghealth
outcomes that are more frequently encountered following injectabtzines
including fainting, pain, headache, nausea, fever, and inflammation kingve¢ the
injection site®

STUDY FINDINGS
The first doses of the quadrivalent HPV Vaccteardasil became available for
general use in the second half of 2006, and during the threetydgamperiod (November

2006 to November 2009), there were approximately 28 miiardasildoses distributed

in the U.S. We identified 15,829 VAERS reports of adverse eventsiatssbavith

Gardasil Of those only 1,289 (8.15%) were regarded as serious or fatal, incd@ing

deaths, 52 instances of Guillain-Barré Syndrome (GBS), and 76 odsé#od

coagulation disorders and intravascular accidents. Howeverashenajority of these
adverse events (14,540 or 91.86%) were defined as non-serious includinggfainti

injection site pain, headache, nausea, and fever.
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About 50% (7,912) of all adverse events followfagrdasiloccurred on the same
day of vaccination, and more than 13% (2,068) were due to syncope. raidiss
comparable to what is usually observed with other injectable vacginen to adolescent
girls.™ However; it is remarkable that about 42% of the adolescentsopgncases
observed afteGGardasilwere associated with additional disturbing clinical manifestat
such as deep loss of conscious, knee jerking, tonic/clonic movemesgsofl bladder
control, grand malseizures and other seizure-like activities. Furthermore, 93¥eesé

clinical signs occurred within 15 minutes of vaccination.

The computed rate of serious and fatal adverse events reptovgriglGardasil
was about 4.6 per 100,000 distributed doses. It was higher than tloé satsh events
reported afteMenactraabout 1.91 per 100,000 (RR = 2.4, 95% CI: 0.44, 13.01), or after
the HIN1 influenza vaccine about 0.44 per 100,000 (RR = 10.4, 95% CI: 0.47, 230.04).
Additionally, compared to the average annual death rate resultimgifivasive cervical
cancer (3.1 per 100,000), there were no substantial differences béheeaesk of dying
due to cervical cancer and the risk of developing severe andhiagdth outcomes
associated with the HPV vaccine. However, assuming that ak tw® started the
vaccine were able to complete all three recommended dosestéhould be as high as
13.8 per 100,000 vaccinated females. Subsequently, the relative risk ferwhos
receive the quadrivalent vaccine series was about four tinfes=(R45, 95% CI: 1.29,
15.26), significantly higher than the risk of death from invasive cergaater (P <

0.01).
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It is extremely complex to infer causal relationships betweaewly developed
vaccine and negative health outcomes reported to VAERS; espehbatliynany of the
serious events are subtle, insidious, and may not be reported. Suclpaisomis
primarily intended to set the stage for more highly structuoed-term studies that

would evaluate the vaccine risks/benefits, effectiveness, and duration of immunity

Deaths

We identified 49 reports of death among adolescent girls and yourigexdales
in the United States who receiv€drdasil before December 2009. However, only 28 of
those were verified and confirmed by CDC, while the other 21l fants had
incomplete documentation and were pending additional follow-up and invesigat
Nevertheless, associations withardasil underlying cause/s of death, and clinical
diagnoses for each of these 49 death events were ascertainedddical mecords, death
certificates, and autopsy reports for events where autopsies were pdrforme

There was no obvious common cause or unique pattern to cluster these fatal cases
or to suggest that they were the result of HPV vaccinatiorver8leof the fatal cases
could be explained by factors other than the vaccine. Underlyingecafsdeath
included diabetes mellitus, viral infections, anaphylaxis, ilticilg use, cerebrovascular
accidents, and heart failure. However, one or more signifioaderlying causes
including disease entities that could have been associated wittv&tieination, such as
coagulation disorders and anaphylactic shock, were identified in88%)( of the
deceased case reports. Three autopsy reports described unusual ralibfegses that

were consistent with or comparable to #heyotrophic Lateral SclerosiGALS) often
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referred to as "Lou Gehrig's” Disease that resulted in deadlfi three young females.
Death reports associated wiBardasil reflected a range of underlying conditions; some
can be reasonably attributed to the HPV vaccine, while others couleldted to pre-
existing medical, immunological, or neurological chronic conditions.

The median age of death was 15 years and that is consistenhevidige of the
vaccine target-population. Following vaccination wiardasil death occurred after
variable periods of time that ranged from 43 minutes to more thgamaand seven
months, with a median &f 4 days. Twenty-nine deaths occurred less than a week after
vaccination and 20 of those occurred in less than four days. No spetigen related to
patient's demographicse., race/ethnicity, geographic location, insurance, and
education), or other characteristics that could be provider-relatggdniedical specialty,
or clinical site) were observed.

According to CDC and FDA, there is no currently compelling evidémseiggest
that the HPV vaccine caused any of these fatal illnessesetheless, researchers from
several highly regarded academic centers are carefullyiexagrhe circumstances and
the evidence surrounding each fatal case and are evaluating pdiekdiges between
vaccination withGardasil and any subsequent fatal illnesses. Tissue samples from
several of the fatal cases have been submitted to CDC for labyosatidies and further
characterization.

The remaining 1,240 nonfatal cases that manifested serious advergs eve
associated with the HPV vaccine as represented in table Zwwert be under close

CDC and FDA observation. Such cases fall into the diagnostic catefjserious
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neurological impairments, vascular accidents, and muscular dysso@tiger adverse
event reports submitted to VAERS as of November 30, 2009 are summarized in table 3.

Table 2. Frequency of Reports on
Serious/Fatal Adverse Events Associated witGardasil

Optic Neuritis and Blindness 16
Nephritis 20
Heart Failure 88
Paralysis 84
MS 21
Thyroiditis 7
Death 49
Steven-Johnson Syndrome 5
Systemic Lupus 12
Anaphylactic shock 109
Clotting disorders 76
Guillain-Barre Syndrome 52
Transverse myelitis 57
Pancreatitis 21
Lung infarction 37
Grand mal Seizures 313
Motor neutron lesions 311
Amyotrophic Lateral Sclerosis 11
Total 1,289

Although death events that occurred during or after rece(Sarglasil manifested
no clear patterns to suggest or infer causality, healthcaredprevworldwide are
increasingly questioning the safety of the HPV vaccine anthdding close monitoring

with more extensive population-based studies.
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It is noteworthy to highlight that since the conclusion of our stadgitional
deaths associated witbardasil continued to occur, and each one of those was
ascertained from the individual death certificate. Rec@&Mm¢ confirmed additional
25 deaths raising the official number of CDC-confirmed deathecded withGardasil

to 532 None of those new cases is included in our study.

Guillain-Barré Syndrome (GBS)

Guillain-Barré Syndrome (GBS) is a rare neurological disott#t may lead to a
gradual progressive ascending muscular weakness. Under usuaistances, less than
two per 100,000 teen-age girls are expected to develop this disordes. usually
observed following serious, debilitating, acute or chronic persistdattions. It is
worthwhile mentioning that GBS was reported after vaccination @ardasil during the
pre-licensure clinical trials; however, there was no evidence K/ vaccination
increased the incidence rate of this serious illness among trial subjects.

As of November 30, 2009, we identified and confirmed 52 GBS cases ckpomrte
VAERS following vaccination withGardasil Forty-two cases (80.7%) of those
developed the disease around six weeks after vaccination, 38 wererythamge9 years,
and 14 were 20 to 26 years old. Thirty-two cases (61.5%) received movatioenes
during that period, while 20 females (38.5%) received flu shots atid/oneningococcal
vaccineMenactraalong withGardasil

The frequency of GBS cases associated with HPV vaccinatiosaegip to be
slightly higher than expected. However, that increase wasststy insignificant.

Nevertheless, most of these cases were clustered in titién vaix weeks after
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vaccination. Such observations may warrant more careful monitoringeoflGBS
occurrence among HPV vaccine recipients for case ascertainamehtto conduct
additional health evaluations. Future epidemiological studies couldnadel insight,

meaning, and explanation for this noteworthy temporal distribution among cases.

Clotting and Coagulation Disorders

During the three-year study period, 76 reports of serious adveragastular
coagulation events were observed after vaccination @dldasil Clotting disorders
involved coronary arteries, central nervous system, pulmonary vesselsarteries and
lower extremities. Many adolescents manifested ischemiat hdiaease (IHD),
cerebrovascular disorders.g., stroke, and seizures), pulmonary embolism, renal, and
lung infarctions. Additionally, deep venous thrombosis (DVT) events whserved
after the vaccine.

According to recent CDC data reports, most of the femalesmdrofested such
disorders had additional co-morbidities and risk such as being on oredcaptive pills,
tobacco smoking, overweight or obesity, and having had other signibehavioral risk
factors such as unhealthy nutrition and physical inactivity. 1&ino other serious
adverse events associated wi@ardasil the frequency of reporting pulmonary
embolism, DVT and other coagulation disorders, observed after mageive vaccine
was relatively high compared to other vaccines that are fnédguadministered to

teenage females. However, this observed increase was statigtisigityficant.
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Gardasil and the Novel Influenza H1IN1 Vaccine

The FDA-licensing process for the monovalent HIN1 novel influenzas vir
vaccine was accelerated during the fall of 2009 in order to couhtand control the
rapid spread of the newly emerging H1N1 influenza vittiSchool-age children and
young adults were among the five high priority groups identifie€ B¢ to receive the
vaccine' As of November 30, 2009, there were more than 43 million distributed doses
of the vaccine, and during our study period (November 2006 — November 2008); the
were about 28 million doses of the HPV vacci@ardasil distributed in the United
States. The overall VAERS adverse events reporting rate 584% per 100,000
distributed HPV vaccine doses compared to 8.2 per 100,000 distributed do$es of t
H1N1 novel influenza vaccin®. Additionally, the reporting rate of serious and fatal
adverse events associated with the HPV vaccine was 4.6 per 100,0btddtdoses
compared to less than 0.44 per 100,000 distributed doses of the HIN1 nawezizafl
vaccine. The rate of serious adverse events reportedGdreiasil was more than ten
times higher than that after the novel H1N1 influenza virus vaccinAlthough the
apparently elevated rate of serious adverse events reported teS/Afer vaccination
with Gardasil was statistically insignificant, the difference betweeates of serious
adverse events reported after the novel HIN1 influenza virus vaathefter the HPV
vaccination was significant (P Valge0.0041). For each adverse event reported after
the novel H1N1 influenza virus vaccine there were more than porteesubmitted to

VAERS after vaccination witlbardasil
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Gardasil and Menactra

During the comparison between adverse events reporting ratesifgiGardasil
andMenactrg we observed patterns that are similar to those observed in tipacson
betweenGardasil and the Novel HIN1 Influenza Virus Vaccine, but, to lesser extent.
Analysis of the frequency and severity of adverse events reprt® AERS through
November 30, 2009, reveals that death and serious negative health outcomas suc
GBS, stroke, blood clots, cardiac arrest, seizures, and even fainérgreported three
to 30 times more frequently followin@ardasilthan afteMenactra

Both Gardasiland Menactrareceived FDA licensure within a year of each other
and both were recommended by CDC for universal use among childre? yidars of
age.Menactrais administered to both genders and was mandated in seveeal fetat
high school and college enttylt is administered as a one-dose series, and by February
2008, CDC records showed that 15.5 million doseSl@hactrahad been distributed in
the U.S. As of that date there were 26 confirmed case rep@8D that developed less
than six weeks following vaccination witMenactra Twenty-four of those were among
children 11 to 19 years old and two were among young adults 20amehidder. Such
findings may suggest a slight increase in the rate of GBS amengctrarecipients
(0.17/100,000). However, according to CDC experts such findings should belviewe
with caution®’

Based only on the number of observed cases, this rate is simidratomight
have been expected to occur by chance alone. However, the temgtraltibn of

cases and the onset of neurological symptoms associated with t@830(32 days)
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following vaccination is probably a cause for concern. Several remiggical studies
are ongoing at CDC to further evaluate this observation. Thespreate of GBS among
adolescents in the United States is unknown. Data from the VaSeafety Datalink
Project and the Health Care Utilization Project on GBS incéemong persons aged 11
to 19 years showed a background annual incidence of 1 to 2 casé¥)@$0lperson-
years® Nevertheless, as part of the consent form for receivind/iéractravaccine,
CDC recently issued a strong warning and recommended that adddescel their
caregivers be informed about these adverse events and the ongoingufplkiudies.
Additionally, CDC alerted healthcare providers not to vaccinate hais at high risk
for seizures and those with a history of GBS who are not in artsiglgroup for invasive
meningococcal disease.

On the other hanardasilis not a mandatory vaccine and it was licensed only
for use among teenage girls and young adult females to prevestiangewith four HPV
genotypes that could be associated with about 70% of cervical satG@dasilis given
in a three-dose series and by July 2008 there had been about 16 dodlesdistributed
in the U.S. Assuming that females who initiated the vaccine able to complete the
recommended three-dose series, such an amount could have been adaquateize
more than five million females. Analysis of VAERS reportohthat date identified 38
confirmed cases of GBS that developed in less than six weetwifodl vaccination with
Gardasil Twenty nine of those were younger than 19 years and nine case2Wo 26
years old. Similar to the observation of GBS cases associateemactrasuch finding
may suggest a slight increase in the rate of GBS am@agdasil recipients

(0.24/100,000). Evidently, due to some limitations, this finding should be viewtéad



86

caution. Additionally, based only on the number of reported cases this similar to
what might have been expected to occur due to chance alone. Howewvaiteinfs
several data limitations and the statistically insignifiaanteased risk of GBS following
vaccination with either one of the two vaccines, the relative (RR = 1.41, 95% CI:
1.27, 1.49) for a teenaged female to develop GBS after recedamdasil was 40%
significantly higher than after receividdenactra(P < 0.05).

VAERS reports were also used to identify the scope and sewdrigglected
adverse events associated wMlenactra or Gardasilvaccination. Regardless of the
nature of illness, death and other serious adverse events, includihggctisorders,
were three to 30 times more frequently reported &tadasilthan aftetMenactra It is
also important to underscore that compared to females who receiyeMemhctrathe
relative risk was slightly but insignificantly increased fimose who received both

vaccines concomitantly.

Gardasil and Cervical Cancer Death

No substantial differences were observed between the risk of digegto
cervical cancer and the risk of developing serious and fatal adeees¢s associated
with HPV vaccination. Assuming that all those who recei@atdasil completed the
vaccine three-dose series, the estimated rate of reported sammdigtal adverse events
associated with HPV vaccination in the U.S. could be as high as 18.80p£€00
vaccinated females. The risk for those who receive the quashivehccineGardasil
series to develop serious and fatal adverse health outcomegaaftaration is currently

four times significantly higher than the risk of death due to imeaservical cancer. Such
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an unexpected and disturbing finding should set the stage for meresieet monitoring
and evaluation studies; especially that the declared purpose of theevacto prevent
cervical cancer itself.

Even when causal relations between the HPV vaccine and sevatal@dverse
events are not established, it is important to emphasize thaatinal history of cervical
cancer is very long and the average number of years it takesfHPV infection to
become dysplastic and progress to a fatal case of invasiveataraitcer is at least 30
years?® Additionally, the average age of females who die due to cemigaler is at
least 59 years while, the average age for adolescent girigand adult female who die
after HPV vaccination is 14 years and the median age is 15 padhibiting aYears of
Potential Life Los{YPLL) that exceeds 75 for each girl. Our research or calreancer
associated death was also consistent with cancer data available fidatitml Institute

of Health (NIH) Surveillance and Epidemiology End Results (SEER).

DISCUSSION

Similar to other pharmaceutical products, vaccines may exhibitsslveactions.
However, compared to complications and suffering associated withctbal vaccine-
preventable disease (VPD) itself, these events should be mildlinsgiig, and
predictable. As with all medical interventions and vaccines tisesiviays a potential for
a very small proportion of individuals to develop severe adverse ewerdggen die.
Extensive studies and clinical trials involving approximately 21,006 gitd women in
the United States and worldwide were conducted before FDA approeahltoate the

vaccine safety and efficacy. Unexpectedly, there have beennargbers of reports on
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rather serious adverse reactions and events among adolescerandiri®ung adult
females who received one or more doses of the vaccine. More thatham currently
used vaccineSardasil was linked to higher incidence rates of reported adverse events
including fainting, serious neurological impairments, coagulation disorddrdeath.

No vaccine is 100% safe and effective, &atdasilis designed to provide partial
immunization against an infection that is extremely prevaleitén has no symptoms,
and usually resolves spontaneously without negative consequences. Prdimbly t
guadrivalent HPV vaccine was cleared too soon by FDA in ordéetased for the
general public. A process that normally takes three yearsthrermitial application to
the final approval was reduced to about a year. However, both theaRDACDC
continue to assure the public that the vaccine is safe and effeahdeits benefits
continue to outweigh its risks. On the other hand FDA and CDC have teken steps
to alert healthcare providers to be more vigilant, watch for, @ookt any severe adverse
events after vaccination witGardasil. Additionally, the FDA cautioned providers to
carefully observe those who rece@ardasil for at least 15 minutes after vaccination to
avoid potential injuries due to falls in the event of prolonged syncopainting is
regarded as a common event after injections and vaccinations,afigpationg female
adolescents. Yet, profound loss of conscious even for a short time, fraquently
observed afteGardasil resulted in many uncontrolled falls and caused serious injuries.
Such injuries should be prevented by closely observing the vaccipatedn. Post-
vaccination observation is crucial to prevent syncope and injuriexiatesi with
fainting®* Furthermore, the FDA recently directed the vaccine manufadtrevise the

Gardasillabel insert in order to reflect such precautions and warnings.
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Similar to all other VAERS reports, serious adverse events reporteafiasil
may or may not have been caused by the vaccine itself. Basbkdtpthére should be a
no difference or just a little in the type, frequency, and sevefiyaccine-related adverse
events reported to VAERS followinGardasil or any other vaccines administered to
teenagers, especially if they have a similar route of adiratien. The three vaccines
Menactrg Gardasil, and the monovalent H1IN1 novel influenza virus vaccine were all
developed to prevent or control infectious diseases; all three ddrginilar or
comparable age groups; are administered intramuscularly to eelaiegrls, teenagers,
and young adult females; and the number of distributed doses for eaghevavas
comparable. Nevertheless, the overall adverse events reporgnfpliatving Gardasil
56.53 per 100,000, was significantly higher than that &ftenactraor after the HIN1
influenza vaccine which were 16.08 per 100,000 and 8.2 per 100,000, respectively.

It is important to emphasize that the rate of adverse eventsredsand reported
during theGardasil clinical trials conducted prior to FDA approval, was signifita
lower than this currently observed rate. Such findings could be paidtibuted to a
self-selection biasf the trial subjects and providers. Similar to most of a&melomized
pharmaceutical clinical trials healthier subjects and moreidmmif providers tend to
participate more in such well funded studies. Additionally, trialtg/sicians and subjects
tend to adhere to strict protocols and follow frequent reminders to gowifii the
manufacturer's recommendations.

VAERS reports generally indicated negative health outcomesvemts that
occurred during or after vaccination wi@ardasil Nevertheless, it provided excellent

temporal relationships between vaccination and the development ofthesse events.
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Most of the negative serious health outcomes including death andafbatynof mild
adverse events occurred less than two days after vaccination. Sweti-@efined
temporal distribution could probably link these events to the vacciner ritae to
chance or other patient or provider-related risk factors. Althoughatat reports from
VAERS are not fully verified or controlled for quality and coetphess, CDC and FDA
agree that VAERS reports are valid and reliable; espgcmathen properly used for
comparing discrete safety measures among different vace¢ioegever, experts remain
divided and many are uncertain whether rare, serious, or exteglverse events
constitute a convincing argument to stop recommending and adminis@airtgsil;
pending further studies and evaluations. The patterns of adverse emnted in the
U.S. after usingGardasil are similar to those observed after the implementation of
population-based vaccination campaign wittrvarix in the United Kingdom and other
countries in the European Union.

Consistent with th&erotype/Genotype Replacempheénomenof’ public health
experts are concerned that eliminating the two most dominangemicoHPV genotypes
16 and 18 bysardasil or Cervarix might allow for other HPV genotypes to become more
aggressive; replacing these two genotypes in causing dysatasiturther reducing the
effectiveness of the vaccinBecent experiences with other vaccines suclPrasnar
validate these concernBrevnar provides selective and partial immunity and helps to
protect younger children against the seven most prevalent straipseaimococcal
bacteria that previously caused most of the serious pneumonia andtoggpifections.
However, after a few years of usiryevnar, several national studies and vaccine

monitoring systems observed that children started to develop pneuth@ito more
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than 80 other pneumococcal bacteria strains that were not cover&devmar
Subsequently the manufacturers Bfevnar are adding to the vaccine six new
strains/serotypes of the pneumococcal bacteria. However,isheceevidence that the

new and improve®revnar 13will have better performance than the original one.

CONCLUSIONS AND LESSONS LEARNED

e The FDA and CDC regularly verify VAERS data and according twstnrecent
reports the rate of adverse events associated with the HPVherdascnot above
expectation. No common medical patterns were identified to link swents to
Gardasil or to suggest that they were caused by the vaccine. Accordititese
reports deaths and serious injuries reported &tedasil could be coincidental, and
explainable. However, the temporal distribution of such events is©vwioite being
evaluated as most of those who died or developed severe adversensrenthiister
in time around the vaccination event.

e Post-licensure safety surveillance can reveal previously unditadigerse events.
Clinical reviews of targeted medical records and verificatbbncase reports to
VAERS following Gardasil in addition to comparing morbidity and mortality after
different vaccines are essential to assess vaccine safety.

e Frequency and severity of adverse events associated withceesahould not be
perceived as vaccine-related only. Such events could also bentgatated
especially if the recipient has other co-morbiditiesg( pre-existing chronic
conditions or impaired immune response). Additionally, the individual hetditus

and other circumstances around immunization could play an esselgjaspecially
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if the vaccine was administered during an incubation/latency pdoioderious
subclinical disease or during recovery after long and debilitating illeesse
Compared with other vaccines, the disproportional reporting of seriousi@and
serious adverse events afteardasil may reflect significant differences that exceed
expectations. However, the significance of such observation mustripered with
limitations of passive reporting systems such as VAERS arahdad with a well
documented underreporting of adverse events following vaccination.

Most HPV infections are short lived and are not associated waitbhec. More than
86% of American females had been infected with HPV at some otheir lives.
However, almost all of those were able to clear the virus withiopiintervention and
will suffer no apparent short or long-term negative health consequences.
Persistent infections with oncogenic HPV genotypes are redoirehsufficient risk
factors for cervical cancer. Assuming tt@ardasil will be extremely effective in
preventing two of many other infections related to oncogenic HPV genotysesoit i
credible or clear how that will be translated in preventing cervical cancer.
Similar to certain very important essential drugs and vaccimgsare needed for
urgent use to prevent diseases and control infections and pand&aidasil was
fast tracked through the FDA system for unclear reasons. \Widanthere were no
newly emerging or reemerging public health threats or headtleraergencies, or any
looming pandemics of cervical cancer.

Increased reporting of adverse events associated with thevBigihe, compared to

what has been observed in association with other vaccines, requirtgsnatidtudies
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to evaluate determinants of such disproportional reporting espefoallsyncope,
seizures, and blood clotting disorders.

The Vaccine Safety Datalink (VSD) is currently using r@aktsurveillance studies
to evaluate multiple adverse events especially those relatddota clots and
pulmonary emboli. Projects to enhance the surveillance for GuBlairé syndrome
are being developed and several national studies are cumeiity VAERS, VSD,
and other data system to evaluate the burden of this disease.

Differences betweefsardasil and other more popular childhood vaccines such as
MMR are substantia. MMR was developed to prevent serious acutdigimigt
infectious diseases such as measles, mumps and rubella hattiiehg high case-
fatality rates. The benefits of vaccines such as MMR esident and already
validated and established by numerous long-term epidemiologicatstndAmerica
and worldwide.

Recently the National Vaccine Information Center (NVICyuested a temporary
suspension of the FDA license f@ardasil pending additional studies after the
increasing reports of death and permanent disability, and séassralits against the
manufacturers in the U.S. and Europe. Additionally, recent natiamakys
regardingGardasil showed that healthcare providers are getting more cautious and
conservative, and increasingly low proportions of females alagvilo accept the
risk. 2 At what level harmful adverse effects resulting from vaccioreany other
medical intervention are considered excessive, and when can wedmicht risks
associated with novel medical or surgical interventions may dgitwpotential

benefits?
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e There is compelling evidence that the vaccine lacks theliapefiicacy among
women who have had prior exposure to one or more of the HPV vaccine genotyp
Gardasil is less effective when given to older females whose chanceave been
already infected increase with age. Careful analysi$irutal trials data showed that
Gardasil could promote the dysplastic process among those infected withRWe
vaccine genotypes.

e It is debatable if parents of young children or healthcare prowdautd continue to
accept such a relatively high rate of serious adverse events avbetter level of
cancer prevention can be achieved with a regular cervical cacreg@ming including
Pap smear testing. Even when a woman is already known to be dnéétiteone or
more persistent oncogenic HPV types, her chance of develapmagive cervical
cancer is extremely low if she has a competent immune nsysted regularly
undergoes Pap smear screening.

e Cervical cancer was one of the most common causes of carathrfde American
women. However, between 1955 and 1992 the death rate due to invasive cervical
cancer declined by 77%. Since then the rate has continuously declinedlipylrizSar
a year* The main reason for this decline is the increasing use ofareBap testing.
Modern cervical cancer screening can detect very earlglastec changes in the
cervix. It can also identify early cervical cancer innitgst curable stage. Almost all
women who undergo regular Pap smear screening are not at rislkevieloping
invasive cervical cancer or dying fronfit.

e Gardasil is recommended for perfectly healthy young females who havensady

low probability for developing invasive cervical cancer lateifendnd even lower or
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“negligible” chance of dying from it decades later. Sd# tisks associated with the
HPV vaccination appear to be low, the immediate and long-term temdéfithe
vaccine appear to be negligible.

It is important to remember that the HPV vaccine will nomelate the need for
cervical cancer screening. However, many public health expertsvorried that it
could result in a significant decrease in the rate of those widgrgegular Pap tests,
which in turn could lead to an increase in the incidence of cervispladia and
cancer. Given that cervical screening continues to be very impamantritically
needed for those who are vaccinated and those who are noGahgssil seems to
be an extra risk for a very little medical or practical health benefits.

Under the current safety profile, it seems that the benefits of vaceirfatian almost
always harmless virus such as HPV do not outweigh the risks andaeeadverse
events in a perfectly healthy young girl may be too much of a risk.

New vaccines are not always without serious health repercusSoch adverse
effects sometimes only show up years after the FDA hasoweggbrthe vaccine.
Recently the FDA suspended the Rotavirus vaccine after seeprts and studies
demonstrated that it was unsafe for children.

CDC is currently developing a new vaccine safety monitoringesystthat will
augment existing surveillance tools, estimate background fiatelected medical
conditions, and focus on specific health events such as GBS, andltis®xpected
that data from the new system would support epidemiological studiassessing

association and causality. Such systems will enhance the ability tonohetevhether
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increasing rates of serious adverse events reported to VAERSGardasil, are
attributed to a valid reporting bias or due to real safety differences araociges.

To synthesize and objectively evaluate data on the HPV vaccingy,safe
nongovernmental working group has been established. The group is formed from
childhood immunization experts representing different federal &aie sdvisory
committees as well as experts in internal medicine, pediatimemunology, and
vaccine safety. The group will meet regularly and will provieleorts to the public,

healthcare providers, and policy makers.

RECOMMENDATIONS
Gardasil would be most effective if administered before starting semoctVity
because virtually all those who are sexually active arereattposed to or are already
infected with HPV.
Regardless of its potential to prevent two oncogenic genotypesPbdfrelated
infections, Gardasil should never be administered without a prescreening for HPV,
because it has the potential to worsen existing cases. Ithly mezommended that
girls be tested prior to their first inoculation to check fa presence of HPV in their
system.
Although the number of fatal and other serious adverse events istreshely high,
such unfavorable outcomes are real. They should be regularly mdnaoc:
thoroughly evaluated. No causative relationship between recéBangasiland the

observed adverse events has been established. However, reports drthgtew
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temporal associations such as those demonstrated in our redearchie analyzed
very seriously.

Prudence is strongly recommended in view of many unansweredasestgarding
effectiveness, duration of protection, safety and potential adversetsethat may

emerge in future.

In order to develop the national capacity for early detection andrapiel

identification of adverse events and signals, it is our recommendahat VAERS

be enhanced by:

e Providing VAERS contact information on the HPV vaccination record cards.

¢ Increasing the advertisement of VAERS in medical journals, prouplgates and
medical literature.

e Encouraging healthcare providers and the public to report adverse ¢wents
VAERS in a timely manner.

e Improving communication with state vaccine safety coordinators.

e Increasing the number of experts who could verify reports, obtainyeaev

medical records.

Additional recommendations include:
e Comprehensive and timely vaccine safety monitoring and respornsensyare
necessary to early detect potential increases in adversth lee&ints and for

population-based studies and evaluations.
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e VSD and other systems should continue to monitor adverse events following HPV
vaccination in order to determine long-term adverse events andveepaalth
outcomes. Because of its ability to follow cohorts of vaccinateduaadccinated
persons over time, the Vaccine Safety Datalink (VSD), whichesgmts large
electronic data systems, could be of value to detect associatioveehehealth
events and the vaccine. VSD may have the capability to test, rsuppd
strengthen the findings generated by VAERS reports.

e Close monitoring of vaccine performance and ongoing data colleegarding
its short and long-term impacts are strongly recommended in todguide

informed public health decisions.

STUDY LIMITATIONS

The number of HPV vaccine doses that were already used is unlamawhere are
no national estimates available at the present time. As stdh, assential to
emphasize that computed rates of adverse events may undeeegtienaiagnitude of
the problem especially if not all distributed doses were used. ¥owle consistent
use of “standard” denominators such as the number of distributed d@sesnsnon
practice that is used for conducting comparative studies among the differeiniega
VAERS data can early detect valuable signals.,(above expectations, new,
unexpected or rare adverse events).  An adverse event reportecERSVdter
vaccination could have conceptually occurred due to the chance, butti algght

have been causally related to the vaccine. While extremefuluto determine
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association, current data and information available from VAERSnadequate to
demonstrate that receiving a certain vaccine is causing ispeefative health
outcomes or could certainly lead to the development of such adverse events.
Many of the reports on adverse events resulting after HPMnamn were initially
submitted by the vaccine manufacturer and did not include adequate atitorro
support epidemiological investigations or contribute to the national ongtilcies
and research on the vaccine safety.

Due to the fact that adverse reactions to medication tend to bereputézed, the
actual number of negative health events and outcomes associdte@andasil is
probably higher. Nevertheless, currently there are no studiegatoage reporting
inadequacies or validate such observations.

Underreporting to VAERS, and using surrogate denominators in calcutatasy in
addition to several unknown differences in the background populations wéieeckc
multiple vaccines, probably, made our complex comparison less specific.

Data from VAERS indicated that the overall reporting rater &8V vaccination was
higher than the rate of reports after other vaccine. Such findirgggecserious
concerns about the safety of HPV vaccine. However, currémye are no pre-
determined cut-off values for reporting levels, or well defined smes and
indicators to determine the safety of new vaccines.

Although monitoring and analyzing three year’s worth of VAERS ntspend data do
not provide adequate evidence to draw conclusions, our study findingssergatas
an early alert regarding the safety of the HPV vaccines. Menvesome of our

observations could have been generated due to an extraordinaryoefferkly track
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and review VAERS data, an enhanced provider reporting and a heightened publ

awareness regarding the vaccine safety.

e Public health experts are concerned about possible side effectsothd become
apparent only after the vaccine has been more widely used over Ipagods of
time. Since long-term data is not yet available, it is unknovam When additional
more serious long-term adverse events will emerge in the future.

e Pre-licensure clinical trials were limited in size andeaveot designed to detect rare
or long-term adverse events associated with the HPV vacciaedver, due to a
selection bias such studies tend to enroll healthier volunteers afdtrained
physicians who are probably more prone to participate.

e Findings from this research are subject to additional limitations including:

a. Under-reporting from the public as most of the VAERS forms ameplex,
lengthy and not easy to complete. Especially that such repodingot
mandatory; it is done on a voluntary basis and requires some technical skills.

b. As a voluntary reporting system, VAERS reports provide only preényi
information. Final diagnoses could be validated later through medmaidse
review. However, even when such diagnoses are validated, VAERS reaorts
not be adequate to support some conclusions. Time-frames betweenti@ccina
and the occurrence of adverse events or submitting reports to VA&IRS e
challenging to ascertain.

c. Long-term medical conditions that might develop weeks, months, os wdizr
vaccination could not be captured in this VAERS analysis, which iadlahly

three years of post-marketing experience.
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Table 3.Gardas| Reported Adverse Events November 2006 - November 2009

Injection Site
Pain

Swelling

Erythema

Pruritis

Bruising

Systemic

Pyrexia

Syncope

Nausea
Seizure-like activities
Headache
Unintentional injury

Dizziness
Diarrhea

Vomiting

Cough

Coagulation disorder
Vascular accident

Respiratory distress

Upper respiratory tract infection
Malaise

Arthralgia

Insomnia

Heart Failure

Autoimmune
Arthralgia/Arthritis/Arthropathy
Autoimmune Thyroiditis
Amyotrophic Lateral Sclerosis
Diabetes Mellitus

Erythema Nodosum
Hyperthyroidism
Hypothyroidism

Guillain-Barré Syndrome
Inflammatory Bowel Diseaset
Multiple Sclerosis

Nephritis

Optic Neuritis

Pigmentation Disorder
Psoriasis

Raynaud's Phenomenon
Rheumatoid Arthritis
Scleroderma
Stevens-Johnson Syndrome
Systemic Lupus Erythematosus
Anaphylaxis

4912
3433
2950
240
238

5715
2068
2951
873
4790
157
3212
1622
1435
867
112
516

134
406
399
247
239
88

760

11
144

36
49
52
13
21
20
16
42
33
18

67
11

12
109

31.03
21.69
18.64
1.52
1.50

36.10
13.06
18.64
5.51
30.26
0.99
20.29
10.25
9.07
5.48
0.71
3.26

0.85
2.56
2.52
1.56
151
0.56

4.80
0.04
0.07
0.91
0.03
0.23
0.31
0.33
0.08
0.13
0.13
0.10
0.27
0.21
0.11
0.42
0.07
0.03

0.08
0.69



102

REFERENCES

. Markowitz LE, Dunne EF, Saraiya M; et al, Advisory Committee on
Immunization Practices (ACIP). Quadrivalent human papillomavirusivac
recommendations of the Advisory Committee on Immunization Pragé#¢ers).
MMWR Recomm Rep. 2007;56(RR-2):1-24.

. U.S. Food and Drug Administration (2006). FDA licenses new vaccine for
prevention of cervical cancer and other diseases in females caused by human
papillomavirus. FDA News online:

http://www.fda.gov/bbs/topics/NEWS/2006/NEW01385.html.

. Koutsky LA, Ault KA, Wheeler CM, et al. A controlled trial ai human
papillomavirus type 16 vaccine. N Engl J Med 2002;347:1645--51.

. DiMiceli L, Pool V, Kelso JM, Shadomy SV, Iskender J. Vaccinatioryedst
sensitive individuals: review of safety data in the U.S. vaccioheerae event
reporting system (VAERS). Vaccine 2006;24:703--7.

. 1. Chen RT, Rastogi SC, Mullen JR, et al. The Vaccine AdversaetlReporting
System (VAERS). Vaccine 1994;12:542-550.

. Braun MM, Ellenberg SS. Descriptive epidemiology of adverse evehtsving
immunization: reports to the Vaccine Adverse Event Reporting 18yst891-
1994. J Pediatr 1997;131:529-35.

. Braun MM, Patriarca PA, Ellenberg SS. Syncope after immtiarzaArch Ped

Adolesc Med 1997:151:255-9.



103

8. Lieu TA, Kulldorff M, Davis RL, et al; for the Vaccine SafeDatalink Rapid
Cycle Analysis Team. Real-time vaccine safety surveska for the early
detection of adverse events. Med Care 2007;45(10 Supl 2):S89-95.

9. Slade BA, Leidel L, Vellozzi C; et al. Postlicensure safstirveillance for
guadrivalent human  papillomavirus  recombinant  vaccine. JAMA.
2009;302(7):750-757.

10.Varricchio F, Iskander J, Destefano F, et al. Understanding vaceaiety s
information from the Vaccine Adverse Event Reporting System.aRebfifect
Dis J 2004;23:287-94.

11.Human papillomavirus (HPV) vaccines: questions and answers, NaGanaker
Institute, U.S. National Institute of Health, accessed 6 Dece?flfi}&. (Accessed
January 11, 2009 at http://www.cancer.gov/cancertopics/factshidetRig-

vaccine).

12.CDC Reports of Health Concerns Following HPV Vaccination July 2010.

(Accessed July 09, 2010 at http://www.cdc.gov/

vaccinesafety/vaccines/HP&ardasilhtm).

13.Food and Drug Administration. Influenza A (H1IN1) 2009 monovalent. Rockville,
MD: US Department of Health and Human Services, Food and Drug
Administration. Available at

http://www.fda.gov/biologicsbloodvaccines/vaccines/approvedproducts/ucm1819

50.htm. Accessed November 25, 2009.
14.US Department of Health and Human Services. Federal plans toomonit

immunization safety for the pandemic H1N1 influenza vaccination progra



104

Washington, DC: US Department of Health and Human Services; 2009aileail
at
http://www.flu.gov/professional/federal/monitor_immunization_safety.htnéint
Accessed November 25, 2009.

15 Varricchio F, Iskander J, Destefano F, et al. Understanding vaceaiety s
information from the Vaccine Adverse Event Reporting System.aRebfifect
Dis J 2004;23:287-94.

16.CDC. Guillain-Barré syndrome among recipients of MenSctreningococcal

conjugate vaccine---United States, June--July 2005. MMWR 2005:54:1023--5.

17.Schonberger LB, Bregman DJ, Sullivan-Bolyai JZ, et al. Guilkan€ syndrome
following vaccination in the National Influenza Immunization Progréamited
States, 1976--1977. Am J Epidemiol 1979;110:105--23.

18.CDC. Update: Guillain-Barré syndrome among recipients of Meafact

meningococcal conjugate vaccine--United States, October 20054aFe#006.

MMWR 2006;55:364--6.

19.CDC. Prevention and control of meningococcal disease: recommendatithes of

Advisory Committee on Immunization Practices (ACIP). MMWR 2005;%4(N

RR-7).Suba EJ, Murphy SK, Donnelly

20.Suba EJ, Murphy SK, Donnelly AD, Furia LM, Huynh ML,Raab SS. Systems
analysis of real-world obstacles to successful cervical ezapcevention in
developing countries. Am J Public Health 2006;96:480-7.

21.Braun MM, Patriarca PA, Ellenberg SS. Syncope after immtiaizaArch Ped

Adolesc Med 1997:151:255-9.



105

22.Whitney CG, Farley MM, Hadler J, et al. Decline in invasive pnewtca
disease after the introduction of protein--polysaccharide conjugatgnea N
Engl J Med 2008;348:1737--46.

23.B. A. Slade, L. Leidel, C. Vellozzi, E. J. Woo, W. Hua, A. Sutherland$.HA.
lzurieta, R. Ball,N. Miller, N. M. Braun, L. E. Markowitz, and J. Iskande
Postlicensure safety surveillance for quadrivalent human papillomsavir
recombinant vaccine. The Journal of the American Medical Adsmtia
302(7):750_757, 20009.

24.Singh GK, Miller BAS, Hankey BF, Edwards B&rea Socioeconomic Variation
in U.S. Cancer Incidence,Mortality, Stage, Treatment, and Survival, 1975-
1999NCI Cancer Surveillance Monograph Series Number 4. Bethesda, MD:
National Cancer Institute, 2003.NIH Pub. No. 03-5417.91. Wingrove BK. Op. cit.

25.Ferlay J, Parkin DM, Pisani P. GLOBOCAN 2002: cancer incidencetatity
and prevalence worldwide. IARC CancerBase no. 5, version 2.0. Lyomge=ra

IARC Press, 2004.



106

Chapter 5

STUDY CONCLUSIONS



107

STUDY CONCLUSIONS

Most of HPV infections are transient, short lived and are not @$sdcwith
cancer. Infections with oncogenic HPV genotypes are necessdryinsufficient
carcinogens for cervical cancer. A susceptible host withak wemune system, lack of
access to preventive health care services and decades of not urglesgoical cancer
screening are just a few of the risk factors for developing invasive desaiuzer.

Vaccination with Gardasil provides partial immunity against an extremely
prevalent biological agent, often has no symptoms, and usually resptuatarseously
without negative consequences. However, even if the vaccine dutn® be very
effective in preventing infections related to HPV genotypes 16 andadi8wiill not
necessarily translate into preventing cervical cancer. Addiygrediminating these two
most dominant HPV genotypes may create a favorable environmenthfr genotypes
to fill the niche and dominate.

Determining that the benefits of a medical intervention outweighrigks is
closely related to the disease entity targeted for preventi@aimeat, or control. For
instance severe adverse events associated with the human immuendgfiafection
(HIV) medication are universally accepted because such miedisaare effective in
preventing the acquired immunodeficiency syndrome (AIDS) and nmeglunorbidity,
mortality, disability and hospitalization from HIV. Actuallfetrre is no cervical cancer
outbreak or an epidemic. In the contrary, for more than half argeoibserved trends of
cervical cancer morbidity and mortality are showing significetline that is due to a

very effective population based screening programs.
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The HPV vaccine was not proven effective in preventing cendgaater, and
even minimal adverse events may not be tolerated especiatlygapoung and healthy
girls whose risk to develop or die due to cervical cancer is z&dalitionally, such risk
continues to decrease every year due to regular Pap testing.

Vaccination withGardasilmay provide a false sense of security as it does not provide
any cross protection against infections caused by more than 120 el®d#ypes not
considered in the vaccine. Additionally, it doesn’t provide proteciigainst other
sexually transmitted infections and diseases such as ChlamyhiarrGea, and syphilis.
Those properly vaccinated wi@ardasil must continue to follow safe sex practices.

It is important to emphasize that regular cervical canceseatng continues to be
required for all those who receive the vaccine. Public heafibres are concerned that
vaccinated females may believe that they are protectedsagasrvical cancer and may
stop undergoing regular cervical cancer screening. Whilersageis usually required
once a year or even less frequently among those who have had thesmutvasegative
Pap tests, vaccination witGardasil requires three office visits in less than a year.
Additionally, the need for booster shots may further increaseigkdor adverse events
and the costs associated with the office visits and the vaccine itself.

It is important to emphasize that cervical cancer screeising well established
comprehensive public health approach that provides numerous opportunitiegetat,pre
early detect, and treat cervical infections, displasia and caAcklitionally, many cases
or diabetes mellitus, heart diseases, hypertension, morbid obesitynany other
communicable or chronic can be early detected during the physmalseprovided for

women who undergo regular annual screening. Cervical cancer modndityortality
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rates are sensitive indicators and accurate measures for caymmeadith and the public
health system as a whole.

Clinical trials and studies conducted before the FDA licensuréharbest available
tools to assess safety and effectiveness of new medicaleant®ens. However, they are
by no means error proof. Even if a new medication or a vaccine faend to be safe
during clinical trials and were approved by FDA for population-bagssd, post-
marketing or post-licensure safety surveillance continues toseated. The recall of the
arthritis medications Vioxx and Celebrex few years ago, anddbent recall of the
Rotavirus vaccine and the diabetes medication Avandia are justx@mwples that post
marketing surveillance can be instrumental in detecting serioussadeeents that were
missed during clinical trial.

Based on our researébardasil was found to be less effective than regular cervical
cancer screening. It was linked to relatively high rateseoibus adverse events and it
was found to be severely underutilized in Nevada and probably natienwihe main
reason for the decline in cervical cancer incidence and deakie ixd¢reasing use of
regular Pap testing. Pap testing is safe and it works foyleasey. Additionally it is
accessible for almost everyone, it provides opportunities for fentalehave regular
medical evaluations where many other diseases and conditions earybdetected and
case managed. Death due to cervical cancer continues tobaoause a significantly
large number of females have no access to regular Pap smeaons,athdf diagnostic
tests. Females who get regular Pap tests almost never dexvadal cancer. Invasive
cervical cancer is completely preventable and the death mateifrshould be “zero”

percent.
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It seems that the benefits of vaccination for an almost alWwagsless virus such as
HPV do not outweigh the risks. Given that cervical screening costitude very
important and critically needed for those who are vaccinated andwhasare not, then
Gardasil seems to be an extra risk for a very little or no medicgbractical health
benefits.

Evaluating this vaccine in the first three years of utilizat®fjust the start. Long
term population based studies are required and it is our hope thegahisne research
would set the stage for more extensive population-based studies such as:
= Evaluating the effectiveness of the vaccine in preventing cervarader itself. Due

to ethical consideration, cervical cancer was not considereth andpoint in the

clinical trials. Withholding treatment for subjects who developexeie cervical
displasia was considered unethical and subsequently all trig@cssibyho developed
severe dysplasia received conventional treatment.

= Evaluating and monitoring the impact of eliminating HPV genotyggeant 18 on
other HPV genotypes.

= Evaluating the temporal distribution of death and other serious adeeesds
associated witisardasil could be of a great value to determine associations or causal
effects of the vaccine.

= Evaluating the effectiveness of the vaccine in areas of thiel wdrere there are no
population-based cervical cancer screening programs. Certiduatycould be a

challenging task especially that the vaccine is by far more expehaivadreening.



111

Evaluating the true prevalence of HPV infections associated geitiotypes 16/18
among the general population.

Determining the maximum allowable rate of reported adverse easstgiated with
newly licensed vaccines.

Evaluating the impact of improving access to preventive healthsmmaces on
decreasing cervical cancer morbidity and mortality.

Evaluating the added value of regular cancer screening on thallqueblic health
status of a communitye(g.,healthier women, families, and children).

Assessing the value/cost-effectiveness of regular HPV tegtingto administration

of the HPV vaccine.

Evaluating causality between the HPV vaccine and observed serious adverse event
Monitoring and evaluating the disproportionate reporting rate amorfgretit
vaccines based on actual levels of utilization.

Evaluating duration of immunity against HPV genotypes 16/18 acquired throug
vaccination.

Surveying healthcare providers’ knowledge, practices and attinedgsding the
value ofGardasil.

Conducting case-control studies of those who developed/did not develop severe and
fatal adverse events associated with the HPV vaccine.

Conducting prospective cohort studies to determine the vaccine’s\adfesds, risks,
benefits, and duration of protection.

Estimating the rate of compliance and completion among those wtiedsthe

vaccine.
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Evaluating rates of completion of other vaccines such MMR and Darapng VFC
providers in Nevada.

Estimating the years of potential life lost (YPLL) due to tality associated with
Gardasil to quantify and measure the burdenGardasil especially that the average
age of deaths associated witlardasilwas 14 years, while most of the deaths due to

cervical cancer occurred at older ages.



