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A Case Study of the Development and Promotion of the Gardasil Vaccine
Nicole Wolfe
Abstract

In 2006, Gardasil, the first human papillomavirus (HPV) vaccine was approved by the
Food and Drug Administration to protect women age 9-26 against four strains of HPV,
16, 18, 6, and 11 that cause 70 percent of cervical cancer cases and 90 percent of genital
warts cases respectively. The objective of this dissertation was to andetfs¢ process

of the development, approval, and marketing of the Gardasil vaccine. This progeat use
gualitative, exploratory, single case study research method using datéecbftem

articles, press releases, government, and industry documents, as wetlasaatEom

key informants in 2008 and 2009. After the technology was acquired by Merck in 1995,
the clinical trials were conducted from 1997 to 2005, and Gardasil was approved with
five years of data to support claims of safety and efficacy. Promotionpbogms began

in 2005 prior to Gardasil’'s release through awareness efforts that linke@dhtPV

cervical cancer. The primary marketing campaign for Gardasil begantafapproval

and release to encourage females to visit their physicians to discusstiancand to
encourage physicians to give the vaccine. The campaign has been a susulésg, ire
about 25 percent of eligible females receiving the vaccine and making Gardasil
profitable venture. Gardasil is sold at high prices largely in the UnitegsStdiere

cervical cancer has been largely mitigated by pap smears and preveaitecare.

Merck facilitated the social construction of the human papillomavirus as aproble
needing treatment and successfully positioned Gardasil to be the solutionpimtham.
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Chapter One - Introduction

The Gardasil vaccine was approved by the Food and Drug Administration in June
2006, and is the first vaccine to prevent four strains of the Human Papillomavirus.
Gardasil was developed and marketed by Merck, one of the largest pharmaceutical
companies worldwide and the number four drug maker in America in terms gfvaidihes
a market value of approximately $60 billion with $6.8 billion in cash and short-term
investments (Smith, 2007b). Gardasil is revolutionary as it is the firstineacdeased
to protect against a virus that causes cancer, making it an important andojpnetp
study.

The Human Papillomavirus (HPV) is a ubiquitous sexually transmitted virus with
over 100 identified strains. Most people contract one or more strains of this vinug duri
their lifetime, yet show no signs as the body naturally clears it. As suany of these
strains are relatively innocuous, but there are some that can cause longgplatiems
including genital warts and dysplasia; cervical dysplasia, if left atgdecan develop
into cervical cancer. Two of the oncogenic strains of HPV that Gardeggts, HPV-18
and HPV-16, are responsible for approximately 70% of cervical cancer cases, (Cha
2007; Garland et al., 2007; Sawaya & Smith-McCune, 2007)

Prior to the licensing and release of Gardasil, Merck began its marketing
campaign through awareness efforts that stressed the link betweenl camvoea and
HPV (J. Schwartz, 2006). This campaign worked synergistically with the nmayket
campaign that was rolled out upon the release of Gardasil because by¢hatdmen

knew that cervical cancer was caused by the human papillomavirus. The marketing



campaign for Gardasil then clearly stated that it protected againstdlstramns of HPV
responsible for the majority of cervical cancer cases. Through theseroemialry
campaigns, Merck was able to secure a market for its product prior to it benogegpp
and released.

This project is unique and provocative for several reasons. First, Gasdasil
vaccine, not a drug. Vaccines differ from drugs in that they are preverdativare given
in 1-3 shots over the course of 1-6 months, whereas drugs are used to treat existing
conditions, and are generally taken daily, often for an indefinite period of time. Second,
pharmaceutical companies tend to focus attention more on treatment than on prevention,
making vaccine development less competitive than drug development; theneere fe
companies developing vaccines than are developing drugs. Third, Gardaaiava
continues to be heavily promoted through direct-to-consumer ads. Fourth, attempts to
mandate Gardasil coupled with the fact that HPV is sexually trandrhie made
Gardasil more controversial than other recently released vaccines.Gaiftigsil
exemplifies many of the issues and concerns that have been raised tetheadin
pharmaceutical industry; Merck has maintained control over the sciencesasdgimg
behind Gardasil, Merck is a highly successful company backed by a powerful lotdby, a
Gardasil was approved through an expedited review with approximatelyefive gf
clinical trial data to support claims of effectiveness. Finally, thigeiss timely as
Gardasil was released in 2006, which provides a unique opportunity to study an issue that
is still prominently in the public consciousness.

Following the trajectory of the development and marketing of Gardassg telp

understand the following: how the construction of HPV as a social problem fostered the



acceptance of Gardasil and of its widespread use, and how power is used in the
construction of specific social problems through the management of science and the
media, how that translates into social control, and how that impacts public health. This

was accomplished through the three aims of this study.

Aims of the Project

This sociological case study has three aims. The first aim is taletoe
process of the development and testing of the Gardasil vaccine. This focus®d on
Merck became involved with the technology used to create Gardasil, the development
and testing of Gardasil. Included are descriptions of the clinical trialgelhas
information about the safety and efficacy of the vaccine. To put this in context,
information is presented about the human papillomavirus, cervical cancer, arngghe ra
of preventive care in the United States.

The second aim of this project is to describe the process for the approval of
Gardasil. This focused on how Merck worked with government agencies througgout t
testing process to gain approval of the vaccine and to have guidelines set f@r ithiss
focused on how Merck controlled the science behind Gardasil as well as it sl
to the federal government and its agencies. The relationship to the goveemamaimed
the connection between Merck and the federal agencies responsible for oyersight
approval of medication, and the setting of guidelines for their use, including the Food and
Drug Administration (FDA) and the Centers for Disease Control and PreveGd)(

This aim also incorporated looking at the lobbying effort by Merck and its effect.
The third aim of this project is to describe how Merck promoted and marketed

Gardasil and how HPV was constructed to be a social problem needing treatment. Thi



included looking at issues of direct-to-consumer advertising and how Merck’s p@ayer m
have influenced that promotion. It involved analyzing the ads and how the messaging h
changed since the promotional campaign started and how that may have contributed to
sales of the vaccine. It also involved looking internally at Merck, its budgettsand i
philosophy. More details of these aims and the methods used are addressed in chapter
three. Understanding the issue of Gardasil not only required understanding the issue

stated above, but understanding the industry as a whole to help put this issue in context.

The Pharmaceutical Industry

The pharmaceutical industry is one of the most profitable industries both
nationally and globally, with sales of roughly $200 billion and $500 billion respectivel
(Angell, 2004; Conrad & Leiter, 2004; Moynihan & Cassels, 2005). For over two
decades, the pharmaceutical industry has been the most profitable industiymitelle
States (Angell, 2004). In addition to an increase in profits, the pharmaceuticalyindust
has also benefited from changes in the areas of drug pricing and marketingndrug la
and regulations; clinical trials and the publication of results; as welleaggeb within the
health care system and regarding conceptions about health (Angell, 2004; Boggs, 2005;
Busfield, 2006; Moynihan & Cassels, 2005)

National sales of prescription drugs continue to rise annually, making priescript
drugs the fastest growing part of health care costs (Wilkes & Bell, 200()e past ten
years, national spending on prescription drugs has more than tripled (Robinson et al.,
2004). The result of this rise has been an increase in profits for the pharméceutica
industry (see Table 1), which have increased disproportionately to other industries

(Angell, 2004; Boggs, 2005). By the year 2000, the top ten leading pharmaceutical

4



companies amassed a greater profit than the remaining Fortune 500 corpprations
together, and had achieved an overall profit level more than three times tha foedia

other Fortune 500 companies. By 2001, these ten corporations had accounted for almost

half of all global pharmaceutical revenue (Boggs, 2005; Busfield, 2006).

Table 1 Top Ten Pharmaceutical Companies
Company Country | Main Products Employees | 2004 2004 2006 2005
HQ worldwide | Marketing) R&D Profits Profits
Costs Costs | (Jan-June) (Jan-
(billions) | (billions) | (billions) June)
(billions)
AstraZenica UK Nexium, 66,000 7.84 3.80 3.02 2.27
Prilosec
Bristol- USA Plavix, 43,000 6.43 2.50 1.38 1.54
Pravachol
MyersSquibb
GlaxoSmithKline UK Paxil, Valtrex, 15,000 12.93 5.20 5.13 4.53
Wellbutrin
Hoffman Switzerland Tamiflu, 74,000 7.24 4.01 3.60 2.80
Valium,
LaRoche
Johnson & USA Procrit, 122,200 15.86 5.20 6.12 5.43
Remicade
Johnson
Merck USA Fosamax, 60,000 7.35 4.01 3.02 2.10
Vioxx, Gardasil
Novartis SwitzerlandRitalin,Gleevec/ 90, 900 8.87 4.21 3.67 3.12
Glivec,
Zelnorm
Pfizer USA Celebrex, 115,000 16.90 7.68 6.52 3.76
Lipitor, Viagra,
Zoloft
Sanofi-Aventis France Plavix, Ambier 00,000 5.59 9.26 5.14 3.82
Allegra
Wyeth USA Effexor, 50,000 5.80 2.46 2.18 2.05
Prempro

(Ismail, 2006; Waxman, 2006)




The rising use of prescription drugs has seemingly increased the power of the
pharmaceutical industry due to the dependence that is created as more peb@earee
led to believe that they need the drugs that the pharmaceutical industry apdeyahd
marketing. Much of this power comes from being the “gatekeepers” to theseidrthe
sense that the pharmaceutical industry determines the amount of drugs tnaedas
well as their cost. The industry determines which drugs are brought to pasartkehere
has arguably been an emphasis on drugs that have the highest potential for profit
(Busfield, 2006; Gilbert, Walley, & New, 2000). This can be problematic for the obvious
financial roadblocks that some people may face if they cannot afford the lkeygseed.
This can also be problematic if more profitable drugs are being marketed pttiaidess
expensive, and possibly equally effective drugs are being marginalized or elxclude
Since the United States is the only industrialized country that does not redyulate
prices, the pharmaceutical industry maintains sole discretion over drug (Boggs,
2005).

Most drugs require a prescription for their use, but physicians are not the
gatekeepers in the sense that they used to be (Conrad, 2005). Historically,qretgule t
to have one physician that they saw throughout their adult lives, and knowing that
person’s history, the physician could make informed decisions about which medications
were necessary at which times for which conditions. Seeing patients throtlghout
course of their lives allowed the physician the benefit of knowing theimpsitleng term
health history, thus making it easier to make informed determinations abouatioedic
Within the current managed care health system, most people switch pig/sitiarious

points throughout their lives, and now have less time to spend with their physiciah at ea



visit. The physician therefore is operating under less time and with lessdaishealth
knowledge of that patient, potentially impacting the prescribing of medication.
Regulatory changes allowing direct-to-consumer ads greatly afféagutdscribing of
medication. The effect of this is that many people now visit their physician ryot onl
knowing which medications they want, but expecting to leave their physicianes off
with that prescription (Kessler & Levy, 2007; Robinson et al., 2004; Stange, 2007).
Receiving a prescription has become a barometer for people to measurel tbedare
they received and many people feel that if they were not given the prescigtyon t
requested, then they received inadequate care (Robinson et al., 2004). As a result, the
amount of prescriptions being written is increasing. By 2003 “physicians were
prescribing 146 medications for every 100 physician visits, mostly for such corscits
depression, anxiety, sleeplessness, pain, sexual dysfunction, high blood pressure,
cholesterol, and arthritis” (Boggs, 2005, p. 409).

Americans are the largest consumers of prescription drugs, accoumtahondst
50% of the global market (Moynihan & Cassels, 2005). Over half of the American
population is using drugs for dozens of physiological and psychological conditions; this
does not including over-the-counter (OTC) or illegal substance (CDC, 2004a). Without
any price caps or restrictions, prices for many of the most heavilyripesddrugs are
increased regularly, leaving many people unable to afford all of the mediciusyns
need.

The public is often told that the high price of drugs is necessary in order for the
pharmaceutical companies to continue with their research and development (R&D)

though that is not necessarily the case. Research and Development isedyrsiatll



part of a pharmaceutical company's budget (see Table 1). In many é&sesdts are
less than half of what is spent on marketing and public relations (Moynihans&I€as
2005). In fact, “according to Securities and Exchange Commission (SEC) and
shareholder reports for 2001, the biggest drug companies spent on average about 35
percent of their revenues on ‘marketing and administration™, making it thediasingle
item in drug companies’ budgets (Angell, 2004, p. 119). The large portion of money
that is going into marketing can help to explain the increased use of prescriptian drugs
Additionally, this industry is comprised of publicly traded companies that mave a
obligation to their shareholders to maximize profits. This obligation to “magimi
shareholder value” requires that top managers “pay more attention to imgibas
returns on assets of the firm in order to increase the value of those assatsholdées,
and less attention to other constituencies, such as employees and commuhgssinF

& Shin, 2007, p. 2). When companies are legally required to maximize shareholder
value then they are naturally putting their shareholders first, to the possiioieeté¢ of
those using their products. This is of particular concern when the product is a
pharmaceutical, in this case a vaccine, and has the potential for adverse lewents, t

affecting public health.

Gardasil
In June 2006, the Food and Drug Administration approved Gardasil. Gardasil is

the first vaccine to be released that has the potential to protect aganstimtype of
cancer, by protecting against the virus that causes the cancer. Gardasts@gainst

four strains of the Human Papillomavirus (HPV), HPV-6, HPV-11, HPV-16, and HPV-



18. HPV-16 and HPV-18 are the two strains responsible for 70% of cervical cancer
cases, while HPV-6 and HPV-11 are responsible for 90% of genital warts in both men
and women (Charo, 2007; Garland et al., 2007; Sawaya & Smith-McCune, 2007). After
its approval by the Food and Drug Administration (FDA), the Advisory Comnuotiee
Immunization Practices (ACIP) through the Centers for Disease ControrevehRon
(CDC) was charged with setting the guidelines for its use. Afiesweng the data, the
committee voted to recommend Gardasil to females ages 9-26. The targetipopds
11-12 year old girls with catch up vaccinations for all females 13 yeamsl@er though
the vaccine could be given to girls as young as 9.

Merck rolled out an extensive national media campaign for Gardasil, which
began prior to its release and continues to this day. The media can be an effedtive tool
swaying public opinion as well as in assisting in the construction of social problems.
Direct-to-Consumer advertising has been a key feature of that markatmgpign. The
initial campaign was focused on awareness and stressed the link betweeh canciea
and HPV, which assisted in laying the groundwork for the acceptance and usdadilGar
(J. Schwartz, 2006). Once Gardasil was available to the public, the initial mgrketi
campaign had already made the public aware of the “problem” of HPV such thdas{bar
could enter the marketplace as the solution, and the continued marketing campaign
reinforced that message. These two campaigns were complimentary, wdieverinen
were informed about the issue, were asked to tell other women they knew, and then
finally encouraged to visit their physician to discuss their risk of HPV ancheshet
Gardasil was right for them. These campaigns linked learning aboutubesbkaring it

with friends and family, and seeing a physician with empowerment. The underlyi



message was about taking control of your health, about being a knowledgeable woman,
and taking action to prevent disease. These direct-to-consumer add atiliaéen used

tactic in these type of ads — the emotional plea. Emotional pleas have been shown to
affect how patients speak to their physicians, and may also affect thaeaple speak to

each other about the issue (Frosch, Krueger, Hornik, Cronholm, & Barg, 2007; Weissman
et al., 2003).

Upon its release, Merck began waging a behind-the-scenes lobbyinggampa
approximately twenty states in an attempt to persuade state legskatunandate the
incorporation of Gardasil into the standard vaccine schedule for young girls. Ftording
many of these campaigns was funneled through an advocacy group called Women in
Government. Women in Government is “headquartered in Washington, DC, is a
national 501(c)(3), non-profit, bi-partisan organization of women state legsslator
providing leadership opportunities, networking, expert forums, and educational resources
to address and resolve complex public policy issues”

(http://www.womeningovernment.odg/ Women in Government, which itself has

accepted large amounts of funding from Merck, was responsible for introducingrsimil
bills around the country that sought to mandate vaccination of young girls wdassar

and make it a requirement for entry into school, similar to most other vaccinesk Mer

has since suspended its lobbying efforts after a large public outcry, whiclogadsts
motives about why it would push so hard to mandate a vaccine so soon after its release.
Vaccines that do become mandated are done so after several years on theitharke
substantial epidemiological data to support both their safety and efficacy. Mtieh of

concern about Merck’s attempts to make Gardasil mandatory was that inasdlly

10



motivated as opposed to being in the public interest. Merck posted $1.4 billion in sales
for Gardasil in 2007 alone, making Gardasil its top selling vaccine and Meltk's 4
highest selling product (Securities and Exchange Commission, 2008).

The approval and release of Gardasil was predicated on the results afitda cli
trials. While the results from the studies are positive in that almost &k gfarticipants
did not develop cervical abnormalities, all of the trials were designed, funakd, a
analyzed by Merck (Garland et al., 2007; The Future Il Study Group, 2007). Merck
maintained control over the information from those trials, and the manuscripts of the
results were drafted by Merck employees, with collaboration from acadeittiors who
had full access to the analyses and approved the final manuscript (Garland et al., 2007)
Additionally the results that the FDA and CDC reviewed were from the ctedpbhase
Il trials and preliminary phase Il results; results from the phagedl are still being
analyzed, with publications of those results expected in the fourth quarter of 2009 (N. B
Miller, 2006; VRBPAC, May 18, 2006).

Several concerns have been raised about Gardasil, one of the most presging bei
the cost. Gardasil is relatively expensive, priced at approximately $360 forekeshot
series, though the cost can be substantially higher if one is uninsured or underindured an
has to pay for the vaccine and/or the physician’s visits out of pocket. Thererare ma
insurance companies that cover the total or partial cost of the vaccine. Gurrentl
California, Medi-Cal (California’s MediCaid) does cover the cost of the mador low
income women covered under its plan as it considers the vaccine a “medicaligargc

preventive service for girls and women 9 to 26 years of age” (Baird, 2007).
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Another concern stems from the attempts to mandate the vaccine to all young
girls, despite the low rates of cervical cancer in the United States. R@@§tlpf the
cases of cervical cancer occur in developing countries, yet this vacbe@agsprimarily
marketed to women in the developed world — women who have lower rates of cervical
cancer, yet who are more likely to be able to afford the vaccine due to living irea mor
affluent society (Laurance, 2006). In the U.S., a comparatively small portion of the
population develop cervical cancer and that is often mitigated by accessdntatiee
care in the form of pap smears, which have been responsible for the decrease in the
number of deaths from cervical cancer (American Cancer Society, 2006;reME&xlt
2004).

Current estimations in the U.S. suggest that approximately 20 million women
have some form of HPV, yet fewer than 12,000 are diagnosed with cervical cancer in a
year and of those, less than 4,000 die of the disease. Cervical Intraepitbepédsia,
which is abnormal cell growth on the cervix and which can lead to cervical carefér if |
untreated, is classified as a rare disease by the National Insbitiitealth (National
Institutes of Health, 2009). The disparity between the numbers of women who have HPV
and cervical cancer suggest that only a small number of women have the strains of HPV
that may eventually lead to cervical cancer; the strains that aretptbbgcGardasil.

A final concern is the nature of HPV and how it is transmitted. HPV is a sexually
transmitted virus, meaning that it can only be transmitted through sexual cdhtactot
casually communicable like polio, the measles, or the flu. Proponents of the vaccine
argue that the fact that approximately 20 million people are currentlyedfesth HPV

is reason enough to require wholesale vaccination of young females, thougWi@sspre
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mentioned, that number does not break down by strain, making it difficult to know how
many people have the two strains that are responsible for the 70% of cervieal canc
cases (Stewart, 2007). Additionally, the body naturally clears most instandey/
infection. Women are not tested for HPV infection prior to being vaccinated, so it
remains unknown how many of these females have any type of HPV at the time of
vaccination. The nature of the transmission of HPV makes it unclear as tbevbys a
push to vaccinatall young girls with Gardasil. Vaccines are generally on the market for
several years prior to being mandated and the campaign to mandate Gasiasin
unprecedented, particularly since HPV is not a childhood disease and is not casually
communicable. In light of this, Gardasil vaccination may be more appropregerhe
females who may be at a higher risk, or unable to access regular, preedmatth care,
than it may be for others, though even those who have been vaccinated are still advised to
continue receiving regular pap smears.

The release of Gardasil has provided women with an unprecedented means of
prevention against both a sexually transmitted virus and a certain type of cameer. T
release of Gardasil has also been fraught with controversy because of thaatxaaf
HPV and the attempts to make the vaccine mandatory. The issues of Merck’s
relationship to the government, its sole handling of the clinical trials, andétssexe
marketing campaign make this an interesting case to study, and it iesmphany of
the issues that have been raised regarding the pharmaceutical industry. To help

understand and explain the issue, a sociological theoretical frameworkeudas us

Theoretical Framework
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This study draws from two theoretical frameworks; C. Wright Mills& T Power
Elite, and Jill Quadagno’s stakeholder mobilization. In Mills' analpsiser is
structural and is situated within what he determined to be the three majortiossit
within American society; military, corporate, and political institutigvdgls, 1956).
Those at the top of these institutions are who Mills defined as the “powet élgea
result of their position, the power elite are able to make decisions having hatidna
increasingly international consequences. It is the institutions that hold the gaive
those in the top positions within these institutions are only powerful by proxy of their
position; if they leave their position within that institution they lose power, with the
successor gaining that power (Mills, 1956). The pharmaceutical industry teditua
within the corporate arm of Mills' tripartite, with top executives ergrtheir power in
ways that have benefitted the industry. Being part of the corporate institibws for
access to the government, which can allow for regulatory changes bectheseatiire
of that relationship. This framework helped to situate the pharmaceuticaryndus
generally, and Merck specifically, within the current power structure.

Jill Quadagno’s analysis centers around the stakeholders involved. ThsEsanal
dovetails with Mills analysis because some of the stakeholders anatytrasl study are
part of the power elite. Whereas Mills situates power in the position of thetilestjt
Quadagno places more emphasis on strategy. Stakeholder mobilization pa@téls s
movement theory except that in this case, it is the powerful, not just the powedrtess w
are also able to organize to effect change. Despite the access that thel pawer
they must also have the resources necessary to exert political powergQustides that

those in the powerful institutions must use the resources they have wiselyritoorde
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mobilize and garner the support needed to shape public perception of the issue at hand
(Quadagno, 2004). Itis not just the person or the position that holds the power to make
change, but rather the ability to make change lies in the strategy aritbthieeuse of
resources. In order to be politically effective, stakeholders need “Iégulexn

administrative structure, incentives, some mechanisms for garnesogrces and
marshalling support, and a setting where grassroots activity can be organized”
(Quadagno, 2004, p. 28).

In this study, | looked at different stakeholder groups with differingdenfe
power, including physicians, researchers/scientists, Merck engdpged government
officials. Some of these stakeholder groups have acknowledged conflictses$tintEhe
use of these two frameworks enriched this study because of their compligmeatiae.

The position of the pharmaceutical industry has been integral to its abilitykeo ma
regulatory changes that benefit the industry. The pharmaceutical indastayso used
various tactics to sway public opinion and shift support in its favor. It has been the
combination of the position within the power elite as well as the strategy folizatbn

that has resulted in its success. The other stakeholders, while not necpastofythe

power elite, have used their resources to present and make public their positiomgegardi
Gardasil.

Within these two frameworks are four theoretical areas that are skscysower,
political economy, social control, and social construction. The discussion of power from
The Power Elitdhelped to expand the concept of power itself and how it manifests within
the power elite structure. The concentration of power results in a relaimalygroup

of people at the top whose decisions affect the much larger majority at th@a.botto
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Consequently, this majority, whom Mills refers to as the mass society, is adbabl
weigh in, in any meaningful way, on decisions that impact their lives. Often, “thesiss
that now shape man's fate are neither raised nor decided by the public afNaitge”
1956, p. 300). This is demonstrated in the relative lack of control the public has over
aspects of the pharmaceutical industry, such as control over drug pricags & drug
trial information, not just the published results; or drug advertising.

Political Economy assisted in explaining the ideology behind the concentration of
wealth within the corporate world, as well as its relationship to the State andmener
agencies. There is a large concentration of economic, political, social, andlquotuer
in the world today and political economy can help to understand how and why that
power structure exists (Navarro, 2004). This concentration has enabled institutions t
position themselves such that their level of power has increased thereby rhakmgtt
the top of those institutions part of the Power Elite. It has also allowed for the
maintenance of the status quo in the health care sector leaving the U.S. as the only
industrialized country to have a completely privatized health care sys&¢mhoes not
regulate drug prices. This persists despite the fact that the healdystm in the U.S.
does not benefit the majority of the population; it benefits a relatively smeaémage of
the population, about the top 20% (Navarro, 1999).

The theory of social construction is taken from Peter Berger and Thomas
Luckmann (Berger & Luckmann, 1966). This process begins with the dissemination of
information, which begets internalization, and results in institutionalizatsantafmed
habitualization. Internalization is when members of society take on the atténde

ideas set forth for them and make them their own. These attitudes and beliethguide
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actions and lead to institutionalization, whereby those actions are cast intera, pat
which can then be reproduced (Berger & Luckmann, 1966). The exchange of
information among members of society creates the society; thereéosediety in which
people live is a reality that is socially constructed. Reality cangehamd that change
largely depends on who has power and who is in control of the information being
disseminated. People take in the information that they receive and process it in
accordance with the social factors that make up themselves and their enwirertihney
internalize that information (Berger & Luckmann, 1966).

A theme connected to social construction, is a concept called disease mongering,
which originated with Lynn Payer, and has been advanced by Ray Moynihan (Moynihan,
Heath, & Henry, 2002). Disease mongering takes the concept of medicalizatistepne
further suggesting a situation where, “the social construction of ilinéssng replaced
by the corporate construction of disease” (Moynihan et al., 2002, p. 886). Disease
mongering occurs when the boundaries of treatable illnesses are broadexgeand the
market for new drugs, and can include “turning ordinary ailments into meuiadalems,
seeing mild symptoms as serious, treating personal problems as medioglriske as
diseases, and framing prevalence estimates to maximize potentialgh@vi@tnihan et
al., 2002, p. 888).

Social control occurs when people act in accordance with the internalized ideas
perpetuated by those with power and helped to further analyze this issgrliagans a
means of facilitation, and the nature of the messages that people receive about the
health and health care in general vis-a-vis pharmaceuticals, is a featueecohtrol that

the pharmaceutical industry currently has. As the pharmaceutical industtg more
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control over the population, the population becomes more acutely aware of their health,
instilling a sense of vigilance in people in regards to their health. Symptonmsahat

have once been perceived by the individual as benign might now be viewed more
seriously and in need of pharmaceutical intervention. It is not just a matteatrigra

current condition, but of preventing future problems as well, which includes not only
preventative medicine, but vaccination. Women who may not have heard of HPV or who
visited their physician regularly and received pap smears may novsféelgh they are

at risk. Internalizing the messages about the connection between HPV andl camvoer

may motivate women to get vaccinated or may motivate parents to vaccinayetimgj

daughters.

Conclusion

The release of Gardasil has provided women with an unprecedented means of
prevention against both a sexually transmitted virus and a certain type of cameer. T
release of Gardasil has also been fraught with controversy because of thaatxaaf
HPV and the attempts to make the vaccine mandatory. The issues of Merck’s
relationship to the government, its sole handling of the clinical trials, andétssere
marketing campaign make this an interesting case to study, and it iesmphany of
the issues that have been raised regarding the pharmaceutical industry.

The pharmaceutical industry has a large measure of control over peopliis hea
as it is the industry that is producing the medications that people need for vaalibs he
situations. Even for those who argue that there are many unnecessaryioredicahe

market place, the people using those medications still rely on them. Without adequate
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levels of regulation and oversight on the industry, the power that the industry has can be
used as a form of control due to the level of autonomy they have in the areas of drug
production, marketing, and pricing. Therefore, the pharmaceutical industry must be
examined, not just in terms of how its medications may affect people individually, but
how society as a whole is affected. This means looking at: how its power is used
politically, and how that affects the development and marketing of drugs; how a
relationship with the government can positively affect the development, approval, and
marketing of drugs; and how the tactics of the industry, and the messaging tiehi

drug promotion affects people’s perceptions of that drug, all of which is addiiagbés
dissertation.

This study aimed to address some of the concerns about the pharmaceutical
industry by using Merck’s Gardasil as a case study. This project addrée social
construction of HPV as a problem needing treatment, the media and promotional
campaigns for Gardasil, and the relationship between Merck and the federahgener
This is not just a public health issue where concern lies solely in the potentiaeadver
effects of a medication, but an issue of control. If Merck is able to constiR\tEls a
problem needing the treatment that it is providing, control the science behind the
development of the drug, control the promotion and messaging of that drug, and rely on
connections within the government to smooth the path for approval, then it is essential
that this issue is analyzed through a sociological lens to provide a level dfisutiady
has not yet been put forth. Using Gardasil as an example is one approach to bringing a
new analysis to many of the issues regarding the pharmaceutical indusgrjolldwing

chapters discuss in detail; the theoretical areas; the existingulieesarrounding the
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issue; the study methods as well as the limitations; the findings of thisstyalyized by
each of the three aims; a thorough analysis of those findings; and wherbd &dere

of this research and my work.
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Chapter Two - Literature and Theory Review

The following chapter discusses both the theoretical areas that helpealyze
and understand the issue as well as the literature review which puts Merck and the
Gardasil case in the context of the larger industry in which it occurred. Thaogian
essential component to this project. They help to frame the issue and factlitsieen
understanding of the issue by adding additional layers of understanding. This can
sometimes result in a more complete picture of the area under study or canvielp t
the issue from a different perspective. The theoretical areas discudsiscchmapter are
power, political economy, social control, and social construction.

The literature review in this chapter looks at the pharmaceutical igdustr
traces its trajectory to help contextualize the Gardasil issue. uteglan overview of
Gardasil and its development as well the promotional and marketing campagnete
launched both before and after its release. This section also includes irdaratetut
HPV and its prevalence in this country and how researchers felt about its/effess.

This chapter begins with a review of the theories used for analysis.

Theory
Power

The concept of power used in this analysis was taken largely from C. Wright
Mills' analysis of power iThe Power Elite.In Mills' analysis power is structural and is
situated within what he determined to be the three major institutions withindsame

society; military, corporate, and political (Mills, 1956). For this analysesntilitary
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component of Mills' tripartite was not engaged; the focus was primarilyeoodrporate
and political institutions. Those at the top of these institutions are who Miltsededis
the “power elite.” They refer to “those political, economic, and militengless which as
an intricate set of overlapping cliques share decisions having at leasthation
consequences. In so far as national events are decided, the power elite are those who
decide them” (Mills, 1956, p. 18).

The result of power being concentrated in the way Mills described istratis
a relatively small group of people at the top whose decisions affect the much large
majority at the bottom. Consequently, this majority, whom Mills refers to andise
society, is not able to weigh in, in any meaningful way, on the decisions that will be
affecting their lives. Indeed, “the issues that now shape man's fate aex n@ged nor
decided by the public at large” (Mills, 1956, p. 300). This is demonstrated in theeelati
lack of control the public has over certain aspects of the pharmaceutical irslictrgs:
control over drug pricing; access to drug trial information, not just the publisbeitsre
or drug advertising — where and when they will be exposed to direct-to-cenadm

The physician-patient relationship has also been affected, wherebyeasingr
number of people are now visiting their physicians with expectations of nreg&ertain
prescriptions for medications (J. Abramson, 2004; Conrad & Leiter, 2004; Friedman &
Gould, 2007; Kessler & Levy, 2007; Pitts, 2004; Robinson et al., 2004; Stange, 2007,
Wilkes, Bell, & Kravitz, 2000). Drug advertising encourages viewers to discesiug
with their physician, though in the office, “discuss’ usually morphs into ‘reqoest’
‘demand’™ (J. Abramson, 2004, pp. 151-152). This works to the advantage of the drug

companies and seems to be a result of regulatory changes that have inbeeased t
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industry’s access to the population through direct-to-consumer ads (J. Abramson, 2004;
Angell, 2004; Robinson et al., 2004; Wilkes et al., 2000). The ads are a way for the
pharmaceutical companies to bring awareness of their medications to a tangaisef
the population, who are then asked to speak to their physician about that medication. The
ads have the potential to be beneficial, as they can raise people’s awareess sf
treatments that are available. Additionally, there may be people who htaia cer
symptoms, yet did not realize that those symptoms may be indicative of a certai
condition for which there are currently treatments. While direct-torcnasads may be
beneficial for some, they are often not as informative as they could be and tend to be
based on an emotional plea, “not facts, and few provide necessary details about the
causes of a medical condition, risk factors, or lifestyle changes tlydterappropriate
alternatives to pharmaceutical interventions” (Kessler & Levy, 2007, p. 4). Tioé use
direct-to-consumer ads also highlights the changes that are occorrjppgpple as they
are now viewed less as patients, and more as consumers (Conrad, 2005). Additionally, i
seems that people in this case are being used as unwitting pharmaceetcal sal
representatives. When a certain drug is advertised extensively, promgiirygpeople
to request that drug from their physicians and fill the prescription, thenpkopée have
effectively increased the sales of that drug.

What happens at the top levels consequently affects the society at hege w
“the community of publics has been transformed into a society of masses’; (9Bi§,
p. 300). Having a larger mass at the bottom increases their separation froat these
top, which actually serves the interests of those at the top. As more resoomas be

concentrated among fewer people at the top, other people lose access to thossresourc
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so people who may have been in the middle of these two groups, are now likely to move
down into the masses, instead of up into the powerful. The mechanisms of
communication change in these instances, and the media become necessary and
invaluable tools for communication as well as serving as “unique instruments of psychic
management and manipulation” (Mills, 1956, p. 310). The media are effective at
accessing a large portion of the population, which can be advantageous because “the
decisions that are made mteste into accounthose who are important — the elite — but
they must beoldto the mass memberships” (Mills, 1956, p. 308).

The pharmaceutical industry is situated within the corporate arm of Mills'
tripartite, with top executives exerting their power in ways that maeishareholder
value (Fligstein & Shin, 2007). The media have proven to be effective tools as well for
this industry, with direct-to-consumer ads being the most recognizalvtgkxaWhile
the media can be an effective means of imparting necessary and usefuaiitfortimey
can also be equally effective as a source of entertainment. When this ocande#ve
the masses distracted from the main issue at hand because the masset have
necessarily been informed, but merely entertained (Wrong, 1956).

The relationship with the media allows the power elite to make decisions among
themselves without necessarily having to answer for them directly bebausedia
serve as the buffer between the masses and the powerful. The masses trearefooe h
real recourse against the powerful and it would be a near impossibility for amuadivi
to contact a top official at one of the pharmaceutical companies to discuss ectyohsp
their product or business practice. People can consult their physician, though titere

guarantee that the physician had accurate information as that physigiaonhave
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been given factual information him/herself. The pharmaceutical industrgrgesy
influenced the design and analysis of clinical trials, which affect thétsethat are
disseminated (J. Abramson, 2004; Angell, 2004; Bero, Oostvogel, Baccheti, & Lee, 2007,
Bodenheimer, 2006; Busfield, 2006). They have also sponsored many conferences and
continuing education talks that are given, which again has the potential for bias (J.
Abramson, 2004; Bodenheimer, 2006; Moynihan & Cassels, 2005). Physicians attend
these conferences and talks to remain up-to-date on the current medicaritsatin
they are receiving skewed or inaccurate information, it could potgraféct their
patient’s treatment as well as the physician’s practice and credibili

Another important aspect to Mills' analysis is his discussion of the connection
between power, status, and prestige, three distinct, yet connected concepts. Mills
simplified this somewhat by invoking the chicken-and-egg analogy whezechticken is
power and comes first, and the egg is status” (Mills, 1956, p. 264). While his analogy
does not include prestige, prestige follows status. Prestige cannot elx@itvpbwer and
status already being present. Mills also discussed prestige asddewsbf money and
power” (Mills, 1956, p. 88). Mills stated that “an elite canaxquireprestige without
power” (Mills, 1956, p. 88). Like power and status, prestige is not static and it
“buttresses power, turning it into authority and protecting it from socialesigs!
(Mills, 1956, p. 89). Where power and status are somewhat more concrete terms and can
be quantified in some way by the sheer fact that it is possible to expes@neene’s
power through their actions and observe their status due to their position within a
company or by observing their access to institutions and their treatment ks other

prestige is somewhat more amorphous. Prestige is an aura and adds a mystiqaerto thos
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power. Itis what sets them apart from the masses and what maintainsaheedist
between the powerful and the masses.

Aspects of this can be seen with the pharmaceutical industry as their power has
increased. This industry has been successful in making cultural changes among the
population as the use of prescription medication is increasing (Angell, 2004; 8usfiel
2006). This was largely possible due to the level of power that the pharmaceutical
company has. The status of the pharmaceutical industry also appears to havedremai
strong, as exemplified by its close ties to the political institutiongtaiaed largely
through lobbying (Ismail, 2005, 2006). Access to political institutions may exgripdif
pharmaceutical industry’s status, but it does not do the same for the induststigepre
It appears that the prestige of the industry has been dropping, which can be chadacteri
by the public's perception of this industry — a perception that seems to be déteriorat
One of the main reasons for this is the high cost of drugs (Angell, 2004).

Mills discussed these three concepts in a linear fashion, PeStatus—Prestige.
He stated that there can be no prestige without status and power. Prestigg fsagile
in this sense because “from the moment prestige is called into questiored ttebhe
prestige” (Mills, 1956, p. 89). Prestige provides a mystique to those in power which
helps maintain the separation between them and the masses. If that padstger f
disappears, then that mystique is gone and a more realistic view of the povesriug m
revealed. This revelation may make the masses more inclined to challepgevdréul
directly, which in turn may decrease their power and status. The currensmmstiof the

industry are beginning to affect its prestige, but have not yet affectedniés postatus.
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It remains to be seen how the pharmaceutical industry fares in the long téerfand of
continued criticism.

Mills’ theory about the power elite also challenged the notion of democestly it
in America (Mills, 1957). Suggesting that power was concentrated and ceatraliz
among a relatively small group of people at the highest echelons of soeity that
they had the potential to wield disproportionate power over the masses due toatezr s
interests and control over institutional resources. This limits equal opportunity and
participation in the political process, which can potentially threaten a damaoaiety.
Additionally, the members of the corporate power elite are unelected anibitbere
largely unaccountable to the public.

Democracy becomes limited by the overwhelming power of money, or what
Navarro terms the “milk of U.S. politics” (Navarro, 1995, p. 457). This becomes even
more important when discussing the health of the population. People rely on rasearche
and physicians to be educated in their field and have the most up-to-date iilormat
regarding health care and health care options. If people are given falsteading
information about the medications they are being prescribed, there is¢néigdor dire
public health consequences. This has been seen in the case of Vioxx where there was
clear knowledge of the hazards of the medication prior to bringing it to market
(Goldstein, 2007; Merck & Co., 2004). Since the general public is not involved in the
process of drug development and trials, they rely on and trust the Food and Drug
Administration to ensure the safety of the drugs that are approved to be solll,ass we
the veracity of the clinical trials. When a case like Vioxx occurs, that srgsiaken. In

the case of clinical trials, there is evidence of bias when a trial is@eansy the
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company that developed and plans to market the drug (Bero et al., 2007). This is not
suggesting that this happens in every case, but since this bias has been dddamente
occur with certain classes of drug, such as statins it can be presumed tati¢bisiing
with other classes of drugs as well (Bero et al., 2007). This suggests thanigierbe a
large number of clinical trials whose results are potentially biased basie fact that a
pharmaceutical company is sponsoring a trial of its own drug.

Mills was concerned that a large majority would be subjected to the ndes a
dictates of a small minority, the power elite, who do not have the same needs as the
masses on the bottom. The example of clinical trials bolsters this claine, as t
pharmaceutical companies have an interest in bringing drugs to market iya time
fashion, to maximize shareholder value (Fligstein & Shin, 2007; Wilkes et al., 2000).
Maintaining financial success and therefore power and status is key to regrzan of
the power elite. There is potential hazard to the public if the trials of the @irigpgased
and the pharmaceutical companies have control over what results are/are not published.
The fact that there does not seem to be as much scrutiny over these triais sisahiel
be by the FDA is indicative of the relationship between the political and caporat
institutions. The public should be able to feel comfortable taking the medication they
need and confident that medication will not harm or kill them.

What makes Mills’ discussion of the power elite in America unique is that “the
power elite is not an aristocracy, which is to say that it is not a politicagrgtioup
based upon a nobility of hereditary origin” (Mills, 1956, p. 278), though they do derive
“in substantial proportion from the upper classes” (Mills, 1956, p. 279). The power elite

are not solitary rulers, nor are they inherently powerful because no one camye “tr
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powerful unless he has access to the command of the major institutions, for it is over
these institutional means of power that the truly powerful are, in the firshaesta
powerful” (Mills, 1956, p. 9). This is an important distinction that Mills makes. rlibts
the individual per se who is powerful. That individual can only be powerful because of
the institution within which he/she is situated. The institution holds the power and the
person at the top of that institution (the CEO) is only powerful by proxy (Powell &
Smith-Doerr, 1995). When that person leaves the institution, the power does not
necessarily go with him/her.

Mills discussed the backgrounds of the chief executives of industry and noted that
the vast majority of them come from fairly wealthy families. At thi®leone is not
seeing someone who has “pulled themselves up by their bootstraps,” but rather, just the
opposite. Understanding that power lies in the institution, allows those within the
institution to carefully select who is allowed to ascend the corporate laddehythe
ensuring that the “right” people obtain those positions. This is also connected to
education because those who came from wealthy families have a betitez ohgoing
onto higher education, meaning undergraduate and graduate level degrees. alsey are
more likely to have gone to a private preparatory school in their youth, which can serve
two purposes (Mills, 1956). The first is that an education at a private school islilgenera
superior to that of a public school. This can give those students an advantage when
entering an undergraduate program, as well as positioning them to attend dundeelr r
universities. Second, attending a private school can be insulating because of the

homogeneity at many of these schools. This ensures that children of tHeywealain
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among others of the same socioeconomic status virtually throughout their lives, whic
works effectively as a socializing mechanism.

The objective in business is to keep the corporation running and “to make the
corporation self-perpetuating, the chief executives feel that they mustysegoe
themselves, or men like themselves — future men not only trained, but indoctrinated”
(Mills, 1956, p. 139). It makes sense that only people who are ensured of maintaining the
integrity of the corporation would be allowed to rise through the ranks and be rewarded
with the top jobs.

Mills discussed Americans as “the most individualistic people in the woed,”

“the impersonal corporation has proceeded the farthest and now reaches intoeavery ar
and detail of daily life” (Mills, 1956, p. 120). The pharmaceutical industry is regchin
into nearly every aspect of people’s lives by trying to market and sell atiedis that
address nearly every aspect of life. Additionally, this industry has also sEmséle

for developing conditions to fit existing drugs (Pre-Menstrual Dysphoricrbes,

PMDD, for example) or for expanding or changing certain health indicatoregtaal
levels), in order to sell more of a certain type of medication, such as the, stéiicts are
prescribed for lowering cholesterol (J. Abramson, 2004; Greenslit, 2002; Moynihan &
Cassels, 2005). For example, the cholesterol levels deemed necessaaynfantravere
lowered by an expert panel in 2001, thus expanding the number of people who could be
targeted for drug treatment therapy from 13 million to 36 million (National&Sherol
Education Program, 2001). Pre-Menstrual Dysphoric Disorder (PMDD) asomeshti
above, is an example of creating a condition to fit a drug, whereby the makersaaf Proz

merely repackaged that drug in new colors (pink and purple) and sold it under a different
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brand name, Sarafem. Prior to this, PMDD was not a known disorder. It was created

around the same time that the patent on Prozac ran out as a means to continue profiting

from of this drug (Angell, 2004; Greenslit, 2002; Moynihan & Cassels, 2005).
Corporations are “not just a set of splendidly isolated giants. They have been

knit together by explicit associations within their respective indusiiiédls, 1956, p.

122). These associations bring each corporation within the industry together to ensure

their collective survival. Lobbying groups represent the whole industry, noh@ist t

individual pharmaceutical companies. There is a recognition that it is in their bes

interest to work together to expand their industry-wide powers (Mills, 1956). A large

group can have more influence than a smaller group and working collectwvegnsure

that decisions are made that they can all benefit from. This not only inctieeises

power among the population, but at the political level as well, which is how they have

been able to influence the regulatory and legislative changes that havedcctheir

connection to the State also allows them to make largely unquestioned decisions, such as

the pricing, packaging, and to a lesser extent, advertising of their drutis, {[956).

The restrictions on advertising to the public have been relaxed since the 1997 Food and

Drug Administration Modernization Act, though there are still some guidelagsrtust

be followed. In the end, the “the chief executives who sit in the political die¢etdry

fact or by proxy, hold the power and the means of defending the privileges of their

corporate world. If they do not reign, they do govern at many of the vital points of

everyday life in America, and no powers effectively and consistently awaiitagainst

them, nor have they as corporate-made men developed any effectiveipiregtra

conscience” (Mills, 1956, p. 125).
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There are no real countervailing powers against this industry. There isseo ma
movement, such as a labor movement to balance any of this industry’s eXbesseso,
1988). Groups have formed to protest against certain actions of this industry, and the
industry has countered those groups by creating front groups (Angell, 2004; Busfield,
2006; Moynihan & Cassels, 2005). So, even if the groups could generate enough
membership to act as a real countervailing force to this industry, the indagtayhas
enough of its own power to stymie their efforts.

In terms of analysis, Mills asserts that “undue attention to the middis lefvel
power obscures the structure of power as a whole, especially the top and bottdsy” (Mil
1956, p. 245). In terms of politics, attention is often placed on individual senators or
congressmen, who may not be part of the power elite as they may not rank high enough.
There is a hierarchy within each of the institutions that Mills discussedt, ig the top
positions within each of those institutions that hold the most power, and it is those people
in those top positions who are the power elite. Simply working within one of the
institutions does not make one a part of the power elite. While there are sorhersiem
of Congress who can be considered part of the power elite, there are many bthers w
cannot. This is not to say that these other members of Congress do not hold some level
of power, but a junior Congressperson is not as powerful as the Speaker of the House.
This marks a distinction between having power and being part of the power elite Whil
those in power certainly have the ability to make important decisions, the decisides m
by the power elite are more consequential at the national and internatiofsa(\ée,

1956).
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When Mills was writing in the early 1950's, he noted that the Senators and
Congressmen were not part of the rank and file, but were “of the privileged whie; na
born of native parents, Protestant Americans” (Mills, 1956, p. 248). While there are now
women, people of color, and of different religions in the Congress, they aee stil
relatively small minority. Most of the people in Congress are either frpnvideged
background or were successful prior to being elected into the Congress dueato the f
that getting elected is a very costly enterprise, starting at ap@tetinone million
dollars for a congressional seat and increasing from there. Thesestr¢hat continue
to increase (Birnbaum, 2004). This is important because members of Congress are
supposed to represent their constituents, but if they come from a markedly different
background than their constituents how can they fully understand their constituents’
needs? When so much of politics is money-based, how can elected officials bedexpect
to work in the best interests of their constituents when they have received and continue t
receive contributions and donations from corporations? Individual constituents cannot
easily rival that kind of power.

Mills spoke about the increasing costs of elections and was writinghae a ti
when this was a relatively new phenomenon. Most people today could hardly conceive
of an electoral system any other way, particularly now that corporatiansgpth a large
role in elections through campaign contributions and funding of legislativeiresat
There is no doubt about the influence of money in politics (Navarro, 1995). When the
political world relies so heavily on money, and when there is a corporate wdrld wit
large amount of money, then the symbiotic connection between these two institutions is

much clearer. The administration of George W. Bush was demonstrative of thi
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connection as many of the people within that administration were part of theaterpor
world before entering into office and many went back to the corporate wonldeafteng
office. Itis not just elected officials that deserve scrutiny, but other gt officials
who were not elected at all, but were appointed, often with the approval of Congress.
This is the case for regulatory agencies such as the Food and Drug Ahtiams

Where other social scientists may focus on the marginalized within sanigty
create an analysis around their situation, Mills shined the light direablyhiateyes of
the powerful and onto the institutions in which they derive their power. He was in fact
challenging the system and by proxy every member who derives their powah&bm
system. The pharmaceutical industry has become a formidable part ofgbetoarm
of Mills’ tripartite, and as such deserves analysis, particularly whencpudsdilth is of
concern.

When Mills was writing, he was seeing a corporate evolution occurring where
society “consists of an economy in which small entrepreneurs have beerdapléey
areas by a handful of centralized corporations, of a polity in which the division of
authority has become imbalanced in such a way that the executive branch issuipeeem
new society is clearly a political economy in which political and economagsiire
intricately and deeply joined together” (Mills, 1956, p. 260). This imbalance has only
grown in the last 60 years and the current political economy is arguably mong deepl

joined together than ever before.
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Political Economy
The previous discussion of Mills' theory of the Power Elite situated the

pharmaceutical industry within the larger power structure. The followirigpeec

discusses how and why that power structure exists. There is a large coioceotra
economic, political, social, and cultural power in the world today, and it is this
concentration that has enabled institutions to position themselves such that their leve
power has increased (Navarro, 2004). This concentration also prevents the radistribut
of wealth to the poorer elements within society because doing so would decrease the
power of the wealthy. Power exists when one group has what another does not.

Since the Reagan administration, privatization and commodification have been
the dominant ideologies regarding health care in this country, with other countnigs be
pressured to adopt it as well (Navarro, 2004). Countries that do not adopt this ideology
and either institute or remain with their national health care service anedefteonized
through propaganda, which can result in possible political repercussions. The itor-prof
model of healthcare in the US has been beneficial for industry and for theyStatdnas
not been as beneficial for the average citizen. Individuals are often bggeblgms
with their insurance companies often due to being under or uninsured (Navarro, 2004).
These problems transfer to areas of prescription medication as well.

Insurance companies have the discretion not to approve certain treatments for
their customers as well as having discretion over what medications theyarect
Insurance companies each have their own formulary, which is a list of thefalrugs
which they cover the total or partial costs. The formularies can change wittoungy
resulting in some people unable to obtain their medication due to cost increasesn This ca

result in people taking less than the recommended dose or discontinuing thatioredicat

35



(Angell, 2004). Despite the fact that federal health expenditures have been tu§.the
still spends more per capita on health care than any other industrialized cgentry
health indicators are not better for Americans (G. Anderson, Reinhardt, H&ssey,
Petrosyan, 2003; Navarro, 1999, 2004).

Various interests shape the domestic and international policies of the current
administration, the pharmaceutical industry being one of them (Navarro, 2004).
Internationally, the U.S. government has defended the financial interests of the
pharmaceutical industry by allowing them to continue to develop higher priced
medications to treat conditions prevalent in the West (such as depression, high
cholesterol, high blood pressure) rather than encouraging them to develop oeslicati
treat diseases prevalent in the third world (malaria), from which they wouldapoane
equivalent profit (Laurance, 2006; Navarro, 2004).

The U.S. is also influential within the World Trade Organization, and has the
ability to pressure countries with an existing national health service to dierntagit
system and institute a commercial health care system (Navarro, 1999, 2004). The
pharmaceutical industry has the potential to benefit from this change. Currentlysthe
is the only industrialized country to have a completely privatized health ciesrsgs
well as not regulating drug prices. If other countries privatized theonathealth
services to model the American system, then there is the possibility tmaethdations
regarding drug pricing would change as well. This could be a potential windfdikefor
pharmaceutical industry if it was able to price its drugs in other countries dsugse

have been priced in the U.S.
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The merit of an “economic policy is measured primarily or even exclydiyeiks
impact on the health and welfare of the population” (Navarro, 2004, p. 7). By this,metric
it seems as if the current economic policy is not particularly meritoriois.eGonomic
interests of the State often do not concur with the interests of the public. The public is,
among other things, interested in maintaining its’ health and safety. Ifshprifority
is to make money, then the health and safety of the people using these medications
naturally comes second. The trend therefore is that the interests of theyiade siret
before those of the public, bolstering Navarro’s claim that class intezast$at trump
national interests (Fligstein & Shin, 2007; Navarro, 1995, 1999).

The health care system in the U.S. does not benefit the majority of the population;
it benefits a relatively small percentage of the population, approximbagetpp 20% as
well as large companies and industry (Navarro, 1999). Financial cagtdrigng force
in the U.S. and the pharmaceutical industry has amassed a large enough arseital of cap
to become a driving force in health care. Ironically, it is in the U.S. and otheriesuntr
where capital is the driving force, where not only are the health indichtovearst, but
economic growth is lower and unemployment higher (Navarro, 1999). This stands in
conflict to the myth that America has the best health care system in tlue(leBow,

2002). This system is also problematic when one considers that in the U.S., health
insurance is tied to employment (Navarro, 1995), even though many people who work
full time remain uninsured (Center on Budget and Policy Priorities, 2006; Kaiser
Commission on Medicaid and the Uninsured, 2003). Therefore, if unemployment is high,
the rate of the uninsured increases as well. This does not take into account the people

who are underinsured — those people who may have some form of health insurance, but it
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is not comprehensive enough to cover all of their health care needs. For those people
who lose their job, but still need their medication, this can be potentiallytéatening
if they become unable to afford their medication.

There is an understanding that “U.S. public policies are the result of thenodlue
of major economic and financial interests for whom the specific policgelseang
developed” (Navarro, 2003, p. 65). This is certainly the case with the pharmaceutical
industry as has been demonstrated with their effect on policy and regulationsifPowe
the U.S. is distributed by class, and the way that class power is reproduced is by
strengthening the exclusion of alternative ideas, ideas that could senobifization
against the dominant ideology (Navarro, 1995). This is what is at play with the
pharmaceutical industry. Its level of control within health care is at anaegmeted
level and there seems no impetus to change. Legislation has been drafted and drugs
marketed that were often unnecessary for the public, yet have served tothenefi
industry’s bottom line. Medicare part D, the prescription drug benefit, is an exampl
legislation that greatly benefited and was largely written by the indyst has been a
source of confusion and frustration among many seniors enrolled in the program
(Graham, 2005). The current emphasis on pharmaceuticals may lead some people to
believe that there are no viable alternative treatments to their condition, &and tha
pharmaceuticals are their only option.

When so much of the political process in the U.S. is funded by industry and other
economic interests, it is not just the U.S. public who are negatively affected, but
democracy itself. Democracy is meant to be a government run by the pedple, by

citizens of that country. What is happening in the U.S. is that a small portion of the

38



citizens, through the industries in which they are situated, have an enormous influence
over the political process instead of the majority having a say. The resuk of that the
democratic process in the U.S. is limited, and the lower the degree of the development of
a country’s democratic process, the smaller the welfare state, irghhdimealth care
sector (Navarro, 2003). This is evidenced by the more than 40 million people who are
uninsured in the U.S., despite spending the most on health care (G. Anderson et al.,
2003).

The reach of the pharmaceutical industry can also be felt within acadeenia
its development partnerships. The dependency of the U.S. academic establishment “on
the financial and corporate interests that shape and determine the réessarelpolicies
of the leading universities in the United States...preempts any possibilityaihga
scholarship critical of the U.S. establishment” (Navarro, 2004, p. 8). Acadeaitans
the place where researchers expose social problems, and if there iscdicorieween
industry and that institution, then an honest evaluation of that industry is unlikely to come
from the institution paired with it.

Professional dominance - a position espoused by Eliot Freidson (Freidson, 1970) -
is where the medical profession dominates the health care system (Navarro, 1988;
Timmermans & Kolker, 2004). This is done through the production of medical
knowledge, is seen in the division of labor in health care, in the provision of health care
services, and in the organization of the health care system (Navarro, 1988).ntuppla
this professional dominance was the rise of corporate dominance (Moynihassé&l$;a
2005; Moynihan et al., 2002). Physicians have lost some of their control over health care

since insurance companies can make decisions about courses of treatment asitswhat i
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not approved. This means that physicians may not be able to treat a patient theyway t
see fit because of decisions made by the insurance companies.

Now, the pharmaceutical industry is able to wield a similar kind of power,
through changes in the physician-patient relationship (Moynihan & Ca2665).
Primarily through their access to the public, they have been able to convinc@aogits
of two things: first, that they have a certain condition and second, that they need this
medication to treat it. Patients coming to their physician requesting atiediccoupled
with the fact that physicians have a limited amount of time to spend with ettt pa
may result in inadequate time to discuss all of the issues raised by the qattent
provide a comprehensive examination (Kessler & Levy, 2007; Stange, 2007). Even if the
condition is present, the physician may not feel that particular medicatios liest
course of treatment or may not have the time to discuss the medication in dbttikdvit
patient. If the patient continues to request that medication and the physiicranis
limited, then a dilemma may occur — give the patient the prescription witvagisns,
or do not write the prescription and risk losing that person as a patient or having their
professionalism questioned.

McKinlay and Stoeckle discussed the transformation of management ancethe rol
of physicians within the medical community. In many cases, physiainbeing
replaced at the top levels of management by people who are trained in management, not
medicine (McKinlay & Stoeckle, 1997). This puts many medical decisions in the hands
of management, which can result in a potential loss of autonomy for the physicians
Furthermore it can affect patient care as “managerial impgesatiten compete or

conflict with physicians' usual mode of practice” (McKinlay & Stoeckf97, p. 176).
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This may not seem problematic if the U.S. did have the best, or one of the best, health
care systems in the world, but that is not the case.

Another way that physicians have seen their roles change is through their
“gatekeeping function” (McKinlay & Stoeckle, 1997, p. 177), specifically, theirtgbili
to prescribe medication. Nurses and physicians’ assistants are abletiber@yvariety
of medications, in almost half of the states in the U.S., which improves patienincare s
otherwise a patient might have to wait to see a medical physician. Adlitidhere are
many public health situations where medical physicians do not or will notqrastiere
it not for nurse practitioners and physicians' assistants, people in thosersstuaight
not be able to access care. While the expansion of prescribing authority isiakefoefic
the public, it is also beneficial for the pharmaceutical industry. The mopeyeho are
able to prescribe medication, theoretically, the more medications thataceilped. If
people had to wait to see a medical physician instead of being able to se2 a nurs
practitioner or a physicians' assistant, there could be longer waits @i ditus can also
be advantageous for the pharmaceutical industry due to their role in physiciamoeducat
and the benefits from being able to access and “educate” nurse practitioners and
physicians’ assistants in the ways that it has with physiciangr(ian & Cassels,

2005).

The corporatization of medicine is profoundly changing the daily work of
physicians. In one generation, “U.S. health care has been historically tna@dterfrom
a predominantly fee-for-service system controlled by dominant professtorals
corporatized system dominated by increasingly concentrated and ghabi@iancial and

industrial interests” (McKinlay & Marceau, 2004, p. 190).
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McKinlay and Marceau discuss the failure of the Clinton plan for health care
reform as being a catalyst for some of this corporatization by coaldbemopposing
economic interests, including the pharmaceutical industry. Others includee privat
insurance and the hospital sector. These interests united against any peghesgyje
within health care — change which would undoubtedly have affected their bottom line.
The State played a role in this by allowing these interests, including theateutical
industry, to gain the power that they did. The New Right perspective is another way t
look at this phenomenon because “its proponents argue that the state should retreat from
responsibility for medical care and let market forces prevail” (Mt & Marceau,
2004, p. 194).

The pharmaceutical industry has been established as powerful. Their position
within the larger structure has also been discussed. It is not enough to know tlaa¢ they
powerful, but to understand how that power becomes control through the process of

social construction.

Social Construction
Peter Berger and Thomas Luckmann discuss the process of social construction in

society, which is largely the role of knowledge within society (Bergeuékmann,

1966, p. 53). This process begins with the dissemination of information, which begets
internalization, and results in institutionalization also termed habitualizati
Internalization is when members of society take on the attitudes and ideashsketrfor

them and make them their own. These attitudes and beliefs guide their actiorsgland le
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to institutionalization, whereby those actions are cast into a pattern, vamc¢hen be
reproduced with an economy of effort” (Berger & Luckmann, 1966, p. 53)

Society can be “understood in terms of an ongoing dialectical process wher
people are not born members of society, but rather become members of society throug
this process (Berger & Luckmann, 1966). The exchange of information among members
of society creates the society, hence the society in which people liveaigyathat is
socially constructed. Reality, therefore, is not static and is somethin@thahd does
change. That change largely depends on who has power and is therefore in control of the
information being disseminated. People take in the information that they receive and
process it in accordance with the social factors that make up themseivien
environment; they internalize that information (Berger & Luckmann, 1966).

Language is a means of shaping the reality of everyday life and iavital
“marks the coordinates of life in society and fills that life with meanihgijects”

(Berger & Luckmann, 1966, p. 22). Language also molds and shapes communication
and is something that is taught within each society as a means of socializatitres Ba
claimed that language is always socialized, even at the individual Banthés, 1967).
Language is at once a social institution and a system of values that candedenga
following a period of learning (Barthes, 1967). It is the contextual nature in which
language is used which requires attention since it used as a means ofanatihatiion.
Seeing an ad for a drug, which has been produced by the manufacturer of tlaatddisig
shown on a popular TV channel or is placed in a popular publication, is different than

listening to a layperson discuss that same drug. Hearing about drugs in thests cont
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can be effective in changing people’s perceptions about those drugs, though discussions
with family/friends can also be influential (Weissman et al., 2003).

The pharmaceutical industry uses language very precisely in orddusniod
people within society. This is done largely through the direct-to-consumeésiaheand
print ads. The ads are not just about imagery, but about language as well. Tihgdang
that is used, in conjunction with the imagery, is crafted to produce the desired &ffects
selling medication (Frosch et al., 2007; Gahart, Duhamel, Dievler, & Price, 2008n W
language is a means of socialization, it can be used in various contexts. Graduate
students, for example, are introduced to a new language when beginning a graduate
program and are not only expected to learn this new language, but to use it throughout
their career — having done this demonstrates that they have been propatiyesbirito
that field.

As a system of values, language is being used by the pharmaceutical industry to
socialize people into an acceptance of medication. The language around the use of
medication has the potential to change people’s perceptions. As perceptions change,
actions may follow, and as information is internalized, it becomes habitualized.
Therefore, a medical condition that may have had a stigma years eciilder
dysfunction, for example), may no longer carry that same stigma due to theseatr
discussion of that condition vis-a-vis drug advertisements. This does not mean that drug
advertisements have the ability to remove all stigma. It does mean thatrémgesing
discussion about certain conditions and medications have been brought into the public
domain, making them a potentially more common topic of discussion, thus decreasing

some of their taboo (Pitts, 2004). As the topic remains in the public domain for a longer
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period of time, with more people talking about and accepting it, there is a likelihood that
the level of stigma or discomfort around an issue may decrease.

The socialization process can allow for the construction of a new paradigm or
bolster the existing one. In either case, the process is essentially abdutctiogsa
value system — what is/is not acceptable within that society. For the pleatroac
industry, this process can both change people’s perceptions of drugs, the use of those
drugs, as well as how they speak to others about those drugs. It is also necessary t
ensure that the values of the society are effectively passed onto themezzatiga of
citizens. This can be important for this industry because ensuring the valkmgf ta
drugs to the current generation can have an effect on the next generation. Ible poss
that people who are born during this time will grow up with the current pharmaceutical
paradigm, and will not have the knowledge of a time when this level of acceptance of
taking medication was not the case.

Knowledge and reality can be taken for granted and is often not questioned.
People's reality is determined by the information that is made avaitetilerh. In the
absence of any countervailing information, it is difficult to be cognizant that ot
realities exist, much less understand them. Peoples’ consciousness igneetéyriheir
social being, is maintained by social interactions, and is always intenticadalays
intends or is directed towards its objects (Berger & Luckmann, 1966). Each netv obje
or piece of information opens people up to new ideas and new realities. New information
that is disseminated to a large enough portion of the population has the potentiat to affec
the reality of that group and subsequently the rest of that society, palyidullaat new

information is regularly repeated. This phenomenon can be observed through the use of
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direct-to-consumer ads, which are able to target a large portion of the population.
Additionally, direct-to-consumer ads are shown regularly, so that peopleemdlyes
same ads multiple times. The repetition of the message increases the dfdnee
information being internalized due to the fact that it becomes normalized. ¢Hearin
seeing the same information reduces any novelty that information once hacdhoVéiat
is replaced by normality, where it then becomes part of the reality ofdawelife.

One cannot exist in everyday life without interacting with others, a facostobth
the pharmaceutical industry. The use of emotional pleas in direct-to-consusn&as
been shown to affect how patients speak to their physicians, and it may alsthaffec
way people to speak to each other (Frosch et al., 2007; Weissman et al., 2003). This has
the potential to benefit the industry by normalizing a certain drug to thet élét others
begin taking that drug. It could also serve as a detriment to the industsritanarug
is demonized due to lack of effectiveness, or adverse events.

Habitualization occurs when actions become almost second nature. All human
action is subject to habitualization because so much of everyday life is casipattern
(Berger & Luckmann, 1966). One example of a pattern in this society is worlehyher
most people get up in the morning to go to work and come home in the evening. This is
evidenced, in part, by the traffic patterns seen on the streets and highways in the
mornings and evenings. These traffic patterns have even been named due to their
regularity of occurrence — rush hour. On the weekends or during holidays, tra#mpatt
change in those same areas, highlighting the weekday pattern. Work, therefore ha
become habitualized for many people — they get up at the same timetldaveame

time, take the same route to/from work, and often have the same routine at work. Even
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when day-to-day tasks at the workplace change, there is generallynthemdine at

work, where people get into work, have coffee, lunch, and leave at comparable times
each day. Habitualization can be positive because people can accomplish cigain ta
with an economy of effort, leaving more mental or physical energy availalihier

tasks. Habitualization may also be limiting because there is one promine, choi
which is generally engaged. This can be potentially dangerous in the context of
pharmaceuticals. The habitualization of drugs suggests a situation wheteséheir
becomes so commonplace that it is not questioned. Berger and Luckmann have discussed
habitualization in the context of freedom, or lack thereof, due to the limited choices
available. In this sense, people are freed from having to make so many decisamse bec
the process of habitualization has essentially made those decisions for drger @
Luckmann, 1966).

Habitualization results when people of a certain group are expected to act a
certain way and therefore do act that way. This is not a suggestion that all mehabers
society succumb to internalization and habitualization and therefore all nseaiber
society act alike. That is not the case, and there are generally thioisesadiety who
do act differently, though there are consequences for those actions. Inteamalizat
therefore is twofold. On the one hand, it acts as a form of social control bécsetse
up the predefined patterns of conduct, which channel behavior in one direction “against
the many other directions that would theoretically be possible” (Bergerc&mann,

1966, p. 55). On the other hand, by doing so, it sets up what is unacceptable behavior as
well. Controlling how people act, can also control how they react to others who do not act

accordingly. Control is not just about people’s own actions, but about how they respond
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to the actions of others, both when they are and when they are not compliant with the
societal values.

The pharmaceutical industry has succeeded in changing aspects ofisociety
order to habitualize the use of their products. Language has been used to target and
engage members of society in order to habitualize the use of medication for various
conditions, some of which may not have previously been treated pharmaceutically.
Internalization is a form of social control because once an idea is intethallzecomes

the prominent idea, leading to subsequent habitualized action.

Social Control
Social control occurs when people act in accordance with the internalized ideas

perpetuated by those with power. Language was discussed as a meansatidiacilihe
nature of the messages that people receive about their health and health carin ge
vis-a-vis pharmaceuticals, is a feature of the control that the pharmatighicsry

currently has. This has been discussed in terms of the medical professiondlaashee
general population. For the medical professionals, control is one featong am
professions that elevates and distinguishes them from other occupations (Tems&m
Kolker, 2004). Professionals have control over their own work in a way that others may
not because of the knowledge that they possess and the way in which that knowledge can
be used in a technical way to create autonomy (Timmermans & Kolker, 2004). The
assumption is that professionals are educated to such a high degree thatttieepmie

ones capable of making decisions regarding their profession. Historibalipedical

profession enjoyed a high level of autonomy and it has only been in the recent past that
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this has changed. One way that this has changed has been through the development of
clinical practice guidelines, which are described as “systematibelleloped statements

to assist practitioner and patient decisions about appropriate health care ifar spec
circumstances” (Timmermans & Kolker, 2004, p. 178). These guidelines have the
potential to be beneficial as they can delineate what types of treatmemisoptirks best

for certain situations, which can aid physicians or other health professimalmay not

be as familiar with certain conditions. It can also limit the latitudephgicians have in
treating their patients because these guidelines don't allow for unconvetrgatraents,
which may be called for in certain situations.

These changes have also affected the prescribing of medicationbiaBgys
one field where this has been observed. In three decades, Psychiatry has amoved fr
“psychotherapy and family interaction to psychopharmacology, neuroscience, and
genomics. This is reinforced when third party payers will pay for drutpesds, but
severely limit individual and group therapies” (Conrad, 2005, p. 4). This suggests that
there are circumstances where people are not getting the care thegcmeskliheir
insurance company does not approve the treatment. As a result, people magdbe treat
ineffectively, which can potentially result in further problems for theepgtiat a higher
long term cost to the third party payer.

The effects of the pharmaceutical industry on health care were discussed
previously in this chapter, and what happens at the national level affects thwese at t
individual level. A major effect is that the burden of responsibility is shifted to the
individual, and health then becomes an issue of personal responsibility with the onus put

on the individual to attain and maintain a state of being that conforms to the certain
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societal standards (Armstrong, 1995; Williams, 1998; Zola, 1971). A system is then
formed that works to control people and their bodies (Scheper-Hughes & Lock, 1987).
One feature of this system is the “problematisation of the normal” (ArmstiS9&).
This can set up a situation where people are never viewed as entirely bealihge
there is always one issue/condition/problem that can be treated medicalgh@&hpes
the very notion of health because the line between health and illness becomes blurred,
resulting in an “omnipresence of disorder,” where virtually any aspecpefson’s body
or bodily function can be subject to medical and pharmaceutical treatment (Zola, 1971)
An example of this can include the previously discussed Pre-Menstrual Dysphoric
Disorder (PMDD), where women'’s physical and emotional experiences during the
menstrual cycle are now a medical condition with a pharmaceutical &neatm

As the pharmaceutical industry exerts more control over the population, the
population becomes more acutely aware of their health, instilling a sensdaicagn
people in regards to their health. Symptoms that may have once been perceived by the
individual as benign (upset stomach, pre-menstrual discomfort), might now be viewed as
a serious disorder (Irritable Bowel Syndrome (IBS), Pre-Menstruspiyric Disorder
(PMDD)) and in need of pharmaceutical intervention. It is not just a matteabhge
current condition, but of preventing future problems as well. Many of the direct-to
consumer ads are packaged in a way that suggests using the advertisatdaneslia
means of prevention, either preventing symptoms or a worsening of the condition.
Prevention therefore reinforces the degree of responsibility placed ordivieual to

avoid illness (Howson, 1998; Zola, 1971). Falling ill can then be viewed as something

50



not accidental, but a direct result of not living right, or taking proper preventative
measures, in short, not conforming to the societal ideal (Scheper-Hughes & L®€k, 19

The pharmaceutical industry has also become adept at expanding existiogl me
conditions to include a much broader range of people. Erectile Dysfunction (ED) is an
example of this whereby the introduction of Viagra onto the market changed people’s
perceptions about erectile dysfunction (Conrad, 2005). Viagra was initihded for
older men with erectile problems associated with conditions such as prostze @a
diabetes, yet Viagra was soon aggressively advertised in order to expand thdanarket
the drug (Conrad, 2005; Conrad & Leiter, 2004). What began as a treatment for a
condition generally found in older or infirm men, was now being advertised as sognethi
that virtually any man could use as an “enhancement to sexual pleasure and
relationships” (Conrad, 2005, p. 6). Viagra was approved by the FDA in March 1998 and
in its first year, over 3 million men were treated with Viagra with salél.5 billion.

By 2003, over 6 million men were being treated with Viagra (Conrad, 2005).

Health from a personal perspective can be viewed with a lens of freedom -
freedom to choose a medical provider, freedom to choose among many different diets or
fitness regimens, freedom to see a physician when it is convenient, andesgamfito
speak to others about health and iliness. Control is being exacted through the
internalization of what are acceptable health standards, standards thatape @ulgvely
working to attain. Within the confines of those standards people have some degree of
freedom as to how they achieve those standards. When health is considered a social
value, then achieving the socially desirable state of health is a moral riedppns

(Howson, 1998). Individuals are in a sense bound by this societal duty to conform and fit
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the model. Health becomes a “moral pursuit” whereby it is no longer an issue sédisea
being scrutinized, but rather what the individual is doing to prevent those diseases and
how that individual maintains a desirable state of health (Williams, 1998; Zolg),. 1971
Information can come from many sources, yet it is access to those sbatdss
critical, and the information that one has access to directly determinesawiedge that
one develops. Information generally comes in the form of language, which iéysocia
constructed, therefore people must be cognizant of where they are obtaining their
information (Berger & Luckmann, 1966). People who have access to a wide array of
information can be at an advantage because a large amount of information can enable
people to compare what they are reading. The caveat is that a wide arraybehfvam
disparate sources to ensure diversity of opinion. Reading information from various
sources can help to provide differing positions on an issue. It can also help to expose
some of the industry bias when read in juxtaposition to more neutral sources.
Understanding that not everyone has access to the same information or to a wigle varie
of sources, necessarily means that stratification occurs whereby aegneoges that is
more knowledgeable than others. Those with more knowledge are at an advantage,
which can increase their power. This stratification is more pronounced when looking not
just at those with access to this information, but more importantly, the gatekeépas
information. These gatekeepers are not simply in control of who has access to
information, they are in control of the information itself and how it is framé&diky,
2002; McChesney, 2004; Seale, 2002). Controlling information increases the power that
this group has over the general populace. This highlights the reciprocal nature of power

and control. Power must be established in order for control to take hold, but the
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continuation of that control, increases the power. Control over information is not just a
matter of distribution, but of production as well.

Framing of information is a critical component in determining how that
information affects those who access it (Altheide, 2002; Chomsky, 2002; Seale, 2002).
Frames “focus on what will be discussed, how it will be discussed, and above all, how it
will not be discussed” (Altheide, 2002, p. 231). Just like with a picture or piece of art,
the right frame accentuates certain aspects while playing down othéranédia so
interwoven into society and into the lives of individual people the framing of information
pervades every aspect of life, including health (McChesney, 2004). The geahofd
is not only to control how people take in and think about information (internalization),
but ultimately how they act (habitualization).

One effective tactic in controlling people is the use of fear (Altheide, 2002;
Chomsky, 2002; Schattenberg, 1981; Seale, 2002; Thomas, 1978). This tactic targets
people emotionally making them more susceptible to manipulation because they may not
be thinking rationally. Emotions in and of themselves are neither rational nmmalat
it is the way people act on those emotions that can often be irrational. Fearacan be
powerful emotion and its effects can be maximized when used repetitivelyhét i
cumulative effect resulting from a “continual drip-feeding of violent or frigimg
images and stories” (Seale, 2002, p. 68) that bolsters it effectiveness.

Direct-to-consumer ads have the ability to invoke a sense of fear in peopde. Thi
is not necessarily a fear based on physical or imminent danger, but rathes sulstle
fear linked to not living right, not taking proper preventative measures, not lseing a

healthy as other members of society, or ultimately not living up to the sadedhl In
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direct-to-consumer ads, fear can work to invoke the same result - increasing tthe us
pharmaceuticals - using both positive and negative images (Frosch et al., 20@6t- Di
to-consumer ads can show people in various states, either regaining cordroeof s

aspect of their life due to the medication, losing control of some aspect offthdird to

a lack of medication, receiving social approval due to the medication, or thestare |
shown in a happy and content state because of the medication (Frosch et al., 2007).
Repeated images can perpetuate an ideal that is internalized by mefhibersociety

who then try to assume that identity. They can also have “profound social effects on the
social construction of reality in everyday life, including identity foioratind role
enactments” (Altheide, 2002, p. 230).

The concept of disease mongering, which originated with Lynn Payer, and has
been advanced by Ray Moynihan and his colleagues, has been discussed as a severe
problem because of its use of fear (Moynihan et al., 2002). Disease mongeringdakes t
concept of medicalization one step further suggesting a situation where, “tlle soci
construction of illness is being replaced by the corporate construction of isease
(Moynihan et al., 2002, p. 886). Disease mongering occurs when the boundaries of
treatable illnesses are broadened to expand the market for new drugs, aroducen i
“turning ordinary ailments into medical problems, seeing mild symptoms asiseri
treating personal problems as medical, seeing risks as diseasesirang freevalence
estimates to maximize potential markets” (Moynihan et al., 2002).

One area where this has been observed is with the statin drugs, whereby
cholesterol guidelines were updated in 2001 as part of the National Cholesteroldiducat

Program, increasing the number of people who could be targeted for drugitreatm
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therapy from 13 million to 36 million (National Cholesterol Education Program, 2001).
These guidelines lowered the levels of LDL cholesterol deemed necessaialify for
medication. They also identified risk factors (age, total cholesterol, HDestieobl,
cigarette smoking) which were given a numerical value and then calt@ai®@ing with
the LDL levels to determine a person’s risk of developing coronary hearselisédhe
end value determined the person to be at risk, then the guidelines calledtfoentea
with a statin drug (Moynihan & Cassels, 2005; National Cholesterol Education Program
2001). Statin drugs can generate revenues of $25 billion a year, making itltyettew
pharmaceutical industry would support these new guidelines (Moynihan & §assel
2005). Despite the fact that National Cholesterol Education Program is part of the
National Institutes of Health, many of the members of the expert panekbkdd the
pharmaceutical industry. The media uncovered those ties, forcing the N&igiitates
of Health to issue a press release defending the expert panel and explaining that
“individuals who are most expert in a subject area are the ones most suitable tnsa
guideline panel for assessing the science and developing clinical recdatioes. They
are also often the very people whose advice is sought by industry. Most if not all
guideline panels therefore include experts who interact with industry’n@ha004).
Disease mongering can also occur with psychiatric diagnoses, panicularl
depression, where the diagnoses are often based on symptoms and not signs. This adds a
large measure of subjectivity to the prescribing of anti-depressants dueatsémee of
“unambiguous biological markers” (Pilgrim & Bentall, 1999, p. 263). This has been
borne out by the data. According to a report by the Centers for Disease Control and

Prevention entitled, “Health, United States, 2004” the percent of adults using
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antidepressants nearly tripled between 1988-1994 and 1999-2000 (CDC, 2004b). The
use of antidepressants was higher among women, and the report stated &t betw
1999-2000, 10% of women and 4 % of men reported taking an antidepressant in the last
month (CDC, 2004b).

It has also been demonstrated that people are more likely to be preanribed
antidepressant when they request one from their physician (Kravitz et al. Rafifibson
et al., 2004). Antidepressants rank among the top direct-to-consumer advertising
categories, and the more people who are exposed to these ads translates into more
potential users of antidepressants. Of those currently taking anti-deyssssis unclear
how many of those people are “those whoragedly depressed or those who just
appeared to share some experiences in common with depressed people” (Pilgrim &
Bentall, 1999, p. 263). This is advantageous to the pharmaceutical companies because
they can theoretically sell more of these drugs precisely becausesobiketive nature
of depression. Additionally, this can also create a situation where people (those w
not have diagnosed psychiatric disorders such as schizophrenia) become irlgreasing
more reliant on pharmaceuticals for their mental health needs.

Disease mongering is particularly pernicious because it uses fearessa of

manipulation in order to direct people to the available pharmaceutical treatmieicts
are generally newly released and costly (Angell, 2004; Moynihan et al., 2002).
Additionally, disease mongering relies on “the highly secretive world of darggdion,
with its new emphasis on ‘shaping’ medical and public opinion about the latest diseases
(Moynihan et al., 2002, p. 887). The main objective in disease mongering is changing the

way people think about a certain condition such that pharmaceutical interventions
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become the primary solution. The media are necessary tools in this endeavor because of
the need to reach massive portions of the population.

These theoretical areas are connected and when woven together provide a richer
basis for analysis. The use of power helps to situate the pharmaceutical inalingtry
the larger power structure. Political economy helps to explain how and why thext pow
structure exists in the first place, and how industries are able to be grovh i@ size
that power is able to increase so substantially. Social construction helps to bapla
messaging works, how people are socialized, and how societal manipulation can occur
Social control and disease mongering then continue in that vein to help understand the

tactics used not only in the manipulation of society but in the maintenance of power.

Literature Review
Human Papillomavirus (HPV) and Gardasil

The previous section discussed how the pharmaceutical industry is situated withi
the larger political structure and how that positionality has increasegtvear and
subsequently their control. One example of the power of the pharmaceuticalyirzhastr
the ways in which it attempts to exert control is the newly released Human
Papillomavirus (HPV) vaccine, Gardasil. Gardasil was approved by the Rdddrag
Administration in June 2006. Gardasil is the first vaccine to be releaseutdledts
against four strains of the Human Papillomavirus (HPV). Gardasil was developed and
marketed by Merck, which is the number four drug maker in America in termsesf sal
(Smith, 2007b). Even prior to its release, Gardasil was viewed as a potential bieckbus

which the pharmaceutical industry felt was vitally needed to “bolster pipebnasnae of
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its top earners lose patent protection” (Smith, 2007a). Concerns have beereexpress
about Gardasil since its release.

The first concern about Gardasil was cost. Gardasil is relativegnewe, priced
at approximately $360 for the three shot series. Roughly 80% of the cases @&icervic
cancer occur in developing countries, yet the cost of this vaccine is unaffomatatesie
populations (Laurance, 2006). Inthe U.S., a comparatively small portion of the
population develop cervical cancer and that is often mitigated by access toigtiege
care in the form of pap smears, which have been responsible for the decrease in the
number of deaths from cervical cancer (American Cancer Society, 2006;reMé&xlt
2004). Despite the disparity in cases between the developed and developing world, this
vaccine is being heavily marketed to women in the developed world, women who have
lower rates of cervical cancer, yet who live in a more affluent societygrantierefore
more able to afford the vaccine.

The second concern was the attempt to mandate the vaccines, despite the low
rates of cervical cancer in the US. Gardasil has been heavily markepie gap
smears being a proven preventive measure to mitigate cervical candepdexd. Pap
smears are non-invasive tests that have proven effectiveness in redudice) cancer
rates. There are decades of research supporting the safety andesfésstiof pap
smears. It has been shown that: Early-stage cervical cancer and preaarcervical
conditions are almost 100% curable; the five-year relative survival ratarfasg-stage
cervical cancer is 91%; cervical cancer death rates fell by 74% betwegmi® 1992
and continue to drop by about 2% a year; the increased use of pap tests is mostly

responsible for the decrease in the number of cervical cancer deaths;veeehl@d%
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and 80% of women newly diagnosed with cervical cancer have not had a pap test within
five years (eHealth MD, 2004).

The socio-economic factor must also be considered, whereby many low-income
women are not accessing preventive care at the rates of their more affluetarparts.

For some of these women a vaccine may be a more effective prevention method, though
it may also be prudent to divert some of those funds to ensure that all women have access
to preventive health care. Additionally, if it is difficult for some women tess

preventative care for reasons other than money, then the fact that Gara#sikrs series

shot may also be problematic. If the three-shot series is not completed, there is

guarantee of effectiveness.

A third concern was regarding the safety of the vaccine itself. There have be
numerous instances of adverse events or death from prescribed drugs aas they
“implicated in at least 100,000 deaths annually along with 2.2 million reactions harmful
enough to require hospitalization” (Boggs, 2005, p. 411). There are also general
concerns about vaccinations some of which have been linked to mercury based
preservatives that were found in some vaccines as well as concern about addieg anot
vaccine to the already full childhood vaccine schedule (Geier & Geier, 200itjasBa
does not contain a mercury preservative, but the vaccine is produced in yeasbnso any
with an allergy to yeast is cautioned not to get vaccinated (Merck & Co., 2006).

One final concern was the nature of the Human Papillomavirus, which is gexuall
transmitted, not casually communicable like polio or the measles. Some do not find this
to be a meaningful distinction as there are 20 million people currently infedte¢iRi/,

though that number does not break down by strain, making it difficult to know how many
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people have the two strains that are responsible for the 70% of cervical casser ca
(Stewart, 2007). A sexually transmitted infection is something that cannot baatedtr

until a person is sexually active. This is why the guidelines were satlfag young as

9, so that physicians and public health officials could be reasonably sure teagdbog

girls getting vaccinated had not yet been sexually active and hacbtieemet yet been
exposed to or contracted HPV. This has sparked controversy among some groups who
felt that vaccinating young girls against a sexually transmitte wwould encourage

those girls to engage in sexual activity

Marketing
Direct-to-Consumer ads have been a key feature in the marketing okiGhyda

Merck. Their marketing strategy began prior to Gardasil being licens2D6 by
laying the groundwork for the release of the drug (J. Schwartz, 2006). Merck began t
ad campaign through awareness efforts that stressed the link betweeal cancer and
HPV.

There were two campaigns launched called “Make the Connection” (Merck &
Co., 2005b) and “Tell Someone” (Merck & Co., 2005a). The “Make the Connection”
campaign was the first of the campaigns and was launched in the fall of 2005, and was
focused on spreading the word about the link between cervical cancer and HRRéd It as
women to make the commitment to visit their physician to discuss HPV and cervical
cancer and to assess their risk. Part of that campaign was beaded bradhlat &duld
be ordered online; the idea was that as girls were stringing together dsetheawere

stringing together the facts about HPV and cervical cancer, which were ith@hutthe
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accompanying educational packet. The campaign was run by the industeg nat-
for-profit Cancer Research and Prevention Foundaaod celebrity charit$tep Up
Women's NetworfVedical News Today, 2006). The campaign included publicity

events, a television public service announcement and cameos by celebriting wea
beaded bracelets to highlight the link between cervical cancer and HPV @Wddigs

Today, 2006). Celebrities were also seen at public events wearing thetsrandle

Merck pledged $1 (up to $100,000) to the Cancer Research and Prevention Foundation
for every bracelet kit ordered. (Herskovits, 2007a; Merck & Co., 2005b).

The “Tell Someone” campaign was launched in April 2006, and tapped into
“women’s natural inclinations as talkers and sharers” according to a Meclteve in
charge of the marketing campaign (Herskovits, 2007a). This campaign focused on
having women reach out to other women they knew to tell them about what they just
learned regarding the connection between HPV and cervical cancer. Eaah tam
they told was one more woman who could be educated and potentially saved from
developing cervical cancer. Women were told not to ignore this information, and not to
be shy about sharing it (Herskovits, 2007a). The website had images of womémewit
caption, “Did you know cervical cancer is caused by certain types of a comrae® vir
Neither did we” (Merck & Co., 2005a). From this site, girls could send out persahalize
“tell someone” e-cards. Television ads showed actresses talking dicetttyycamera
as if they were talking to each girl or woman personally. The diseaseraesa efforts
drew on themes of safeguarding your children (for mothers) and empowerment (for

girls). The campaign was effective and showed an increase in the peradritagales
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who could make the link between HPV and cervical cancer (Herskovits, 20074a;
Rosenthal, 2008).

These two campaigns worked synergistically, where first women wereniedor
about the issue, were asked to tell other women they knew, and then finally toeuisit t
physician to discuss their risk of contracting HPV and possibly developingalervic
cancer. These campaigns linked learning about the issue, sharing itevits fand
family, and seeing a physician with empowerment. The underlying messagbou
taking control of your health, about being a knowledgeable woman and doing what is
necessary to prevent disease (Merck & Co., 2005b). Once the connection was made
between HPV and cervical cancer, and Gardasil was approved, the next skege of
campaign could begin.

Once Gardasil was released in June 2006, their “One Less” campaign was
launched November 13, 2006. This campaign involved images of vibrant young women
and the catch phrase of “one less” as in you and the other women in your life could be
one less woman to get cervical cancer. This campaign followed up on the themes of the
previous campaigns and “the idea was really to deliver on the strong and powerful
message of empowerment” (Herskovits, 2007a). The accompanying website had
information, FAQs, quizzes to test ones' knowledge on the subject, and e-cards to send to

friends/family in order to impart this informatidmtp://www.gardasil.com/ Each page

on the website had a video that took up the top 1/3 of the page. The video had the same
four women; 3 young women of diverse ethnicities (white, Asian, African-fsargy and
one white older woman representing a motherly figure. Each video featured daeh of t

women talking directly into the camera discussing the importance of gettomated
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and encouraging viewers to get vaccinated as well. The remaining womdétirag®s a
couch in what looks like a living room interacting with each other. Below the video were
four tabs to navigate the site; get the facts about HPV, learn about Gardésilam
impact, and more for parents. The bottom section of the site had important facts about
Gardasil, which gave a brief description about the vaccine, what it does, and what the
reported side effects are. The site stressed the importance of contoecgive pap
tests, reminding women that a pap test can detect abnormal cells not limiteg$oofss
cervical cancer (Merck & Co., 2005a).

The website not only contained information about HPV and Gardasil, but had
resources for girls, young women, and their parents. The “make an impact” Hrea of
site had three areas to choose from; tools to share, watch real life, stoddsmve some
fun. The “tools to share” section had an HPV information sheet as well as a BowerP
presentation that could be downloaded. There was also an event planner for girls to pla
a social gathering to “get the word out about HPV and cervical cancer.” Thé“vealc
life stories” had videos of young women discussing HPV and cervical cancdreand t
importance of getting vaccinated. The “have some fun section” had wallpaper and
screensavers, t-shirt designs, icons that could be used for instant messaggelyasa a
banner that could be added to a blog; all of these are available to download forrfsee. Gi
can also sign up to get both mail and e-mail reminders for their remaining shets. T

catch phrase used for this is “3 is kdtp://www.gardasil.com/what-is-gardasil/3-is-

Key/three-is-key/index.htmlAdditionally, items such as bags, pens, buttons, and posters

were also available and had the Gardasil name and the slogan “oneilgss!’ @n them.
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The Gardasil televisions ads stressed that the target population for the veaine
young girls who had not yet become sexually active, yet the ads tended to show
teenagers, who statistically are more likely to have engaged in sexudy.athe “one
less” ads showed vital young women usually in their mid-late teens eggaghysical
activity such as playing sports, skateboarding, riding horses, and dancing.rl Time gi
each scene would speak straight into the camera saying that she could bewombsss
infected with HPV and at risk for cervical cancer. The girls would incorpdratsldégan
“one less” into their activity, where the skateboarder had “one less” nvatténer
skateboard, the soccer player wrote “one less” on her shoe, and a girl sewedithe
onto her sweatshirt. Other girls in the commercial held up signs sayinge'ssie |

http://www.youtube.com/watch?v=hJ8x3KR75fA&feature=related

Another commercial used the slogan “I chose” and had the same type of young
women talking straight into the camera and telling the reason why they ohmese t
vaccinated. Inthese commercials, the girls were in their bedrooms, invimgirboms,
and at the kitchen table. It ends with a young woman saying she chose tacgettedc
because “my dreams don’t include cervical cancer”

http://www.youtube.com/watch?v=gd4ypCXusrl&NR=In both of these ads, the young

women are ethnically diverse, and portray different personality typeathlete, the

artist, the rebel, the intellectual, and even the girl next door. The ads do mention the
reported side effects, the population it is intended for, and that young womeeetilto
see their physicians for regular pap smears. Girls are encouragedkas their

physicians and find out if Gardasil is right for them.
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The desired outcome of these ads was to make people aware of the product in
order to increase sales. For pharmaceutical companies, the use of do@tstmer
advertising appears to be working. Consumers are aware of the ads and it daes appea
that the ads influence consumer behavior (Findlay, 2002a; Pitts, 2004). Between 1997-
1999, the drugs that were the most heavily prescribed by physicians, wereatsost
heavily advertised (Findlay, 2002a). Two telephone surveys, one conducted by the FDA
in 1999 and one by Prevention magazine in 2000, both with over 1000 respondents
similarly concluded that about 6% of the total sample received a prescriptioreyug t
asked for by name because they saw an ad for it (Findlay, 2002a, 2002b). This could
suggest that the longer the ads run, the more people are affected by thenredock the
more prescriptions are written and filled.

One of the largest effects of direct-to-consumer advertising i kajetting
people to visit their physicians (Pitts, 2004). The ads serve to bring people into thei
physician’s office and data show that most people who come to their physiciartirggues
a brand name drug for a certain condition, do in fact have that condition (Pitts, 2004).
For those that did not have the condition, there is the possibility that they have another
condition, which might not have been identified had they not visited their physician.
Proponents of direct-to-consumer ads believe that the ads create an oppfatunity
patient education by encouraging communication between patients and thaiigoisysi
This would be a positive outcome, yet the current ads tend to be based on emotional
pleas, minimizing their educational value in terms of improving health awareness
(Findlay, 2002a; Frosch et al., 2007; Robinson et al., 2004). This is the aspect of direct-

to-consumer ads that opponents are concerned about. The educational quality-of direct
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to-consumer ads has also been questioned as many impatrt little indorimayond

providing the name of the condition that the drug treats, some of the symptoms of that
condition, and the potential side effects of that drug (Wilkes et al., 2000). Other
information found only in a minority of direct-to-consumer ads, yet would be valumable t
include more broadly have to do with cause or risk factors, prevalence information,
myths or misconceptions about the condition, and alternative treatments (Wilkes et a
2000). Consumers do have the option of visiting the drug’s website and obtaining further
information, though it is unclear how many consumers actually do this. The one thing
that both sides agree on is that direct-to-consumer ads are likely to incresggpon

drug use and cost, as drugs that are promoted directly to consumers are often among the
best selling drugs (Gahart et al., 2003; Robinson et al., 2004).

Between 1997-2001 spending on direct-to-consumer ads increased 145% from
$1.1 billion in 1997 to $2.5 billion in 2000 (Findlay, 2002a; Gahart et al., 2003). During
that same time, prescription drug spending rose 18%. In 2000 and 2001, pharmaceutical
companies spent $2.5 billion and $2.7 billion respectively on direct-to-consumer
advertising, most of which is concentrated on a small number of drugs that treat chroni
conditions such as allergies, high cholesterol, and arthritis (Gahart et al. RR8son
et al., 2004). The amount spent on direct-to-consumer ads seems small compared to the
$15.7 billion spent during 2000 on other promotional activities, most of which is spent on
physicians (Parker & Pettijohn, 2005). 80% of the spending went to physicians in the
forms of drug samples, as well as the costs of sending sales represgntatneet with
those physicians (Findlay, 2002a; Gahart et al., 2003). While the amount spent on drug

promotion may seem high, the pharmaceutical industry must continue to sell as many of
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their drugs as they can. The power of this industry makes the study of it atamtpor

enterprise, and one that needs to be continually engaged by researchers.

Industry Research/Study
Most of the research on the pharmaceutical industry has been conducted by

journalists and academics, yet there remains a consensus that this indsistoy
received enough scrutiny (Angell, 2004; Busfield, 2006; Conrad, 2005; Moynihan &
Cassels, 2005; Moynihan et al., 2002). PriceWaterhouseCoopers, an audit, tax, and
advisory service for the pharmaceutical, medical device, and life sciencesyndus
conducted a survey in 2006 of pharmaceutical industry executives, consumers and
stakeholders (physicians in physician groups, researchers in academe, lealth
policy makers, hospital executives, managed care organization executives, anateorpor
executives) to identify the problems that have contributed to one overarchinghssue
industry’s reputation (PriceWaterhouseCoopers, 2006). The reputation of the
pharmaceutical industry began to falter in 2000 due to problems with prescription
medication, both the adverse effects and rising costs (Angell, 2004). Sids effect
various drugs began to come to light, which highlighted the potential dangers of taking
certain drugs. Additionally, the cost of many drugs was high and increasing.Waer
push back against rising drug costs from private health insurers and consumers
Managed care plans create formularies which are lists of drugs thabtrery
Due to rising drugs costs, many managed care plans instituted a tienedbfgrsystem
where they would cover the cost of generic drugs, partially pay for usahd bame

drugs, and not cover expensive brand name drugs that showed no benefit over their
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cheaper counterparts (Angell, 2004). Many people either cannot or will not pay out of
pocket for an expensive brand name drug if their managed care plan does no cover the
cost of a generic equivalent. The public also became aware that they wiageghigher
price for their drugs than people in both Europe and Canada. Subsequently, groups began
organizing trips to Canada to purchase their medication at a discounted price in addition
to purchasing medication from Canadian drugstores online (Foundation for Taapdyer
Consumer Rights, 2007).

The pharmaceutical lobby (PhRMA) is actively trying to correct thesagms,
which they feel have affected their reputation. They suggest that theicibhauccess
has “blurred the industry's greater purpose of improving human health”
(PriceWaterhouseCoopers, 2006). The criticisms faced by the industry haveyarguabl
affected their prestige because their actions and motivations have beemtalled i
guestion, which Mills states is precisely when prestige ceases t@Miis, 1956). The
industry remains powerful due to their continued financial success. Their status has
remained intact, demonstrated by their strong and effective lobbyortseds well as
their continued ties to the State. Despite this, the industry is aware tleguitstion has
degraded, and participated in this survey to try to correct the problem.
PriceWaterhouseCoopers maintains an industry bias and the purpose of its survey was
primarily to improve the image of the industry, as opposed to improving the consumer
experience. Although the industry seems to understand that the cost of its drugs can be
prohibitive both to individuals and private health care plans, they remain beholden to

their shareholders (Fligstein & Shin, 2007).
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Continuing to maximize shareholder value is another problem the industry faces.
As many blockbuster drugs go off patent, there is a related decrease mamafie
generic equivalents come to market. Between 2001-2005, some of the industry's top
selling brand name drugs such as Eli Lilly’'s Prozac, Bristol-Myers Scuibhicophage
and Pravachol, Schering-Plough’s Claritin, GlaxoSmithKline’s Augmentin, ABbott
Prevacid, and AstraZeneca'’s Prilosec, went off patent. In 2000, the revenubdsam
drugs was $35 billion. Generally within 12 months of a patent expiration, 80% of the
sales move from the brand name to the generic drug (Aitken, Berndt, & Cutler, 2009).
Many of the pharmaceutical companies are not developing new, innovative drugs,
but are licensing so called “me-too” drugs (Angell, 2004; Moynihan & Cassels, 2005;
Wilkes et al., 2000). These are drugs that are variations of older drugs tha¢anmobft
deemed any more effective that the existing, older, yet are more exp@nhgeamson,
2004). The FDA requires only that pharmaceutical companies prove that their drug is
effective, not that it is more effective that an existing drug. This is iy dre only
required to test against a placebo in clinical trials as opposed to testingt dlai
existing medication, a feature of the 1997 Food and Drug Administration Modernization
Act. In the five years 1998-2002, 415 new drugs were approved by the FDA, of which
77% were “me-too” drugs (Angell, 2004). If this trend continues, then the pharmakeutica
industry may be left without any potential blockbuster products to market. Ddspite t
fact that this industry continues to generate record profits, a lack of immoean affect
future profits. Having the public perceive of the industry negatively may impact the
prestige, but a negative view by their shareholders due to a decrease in profiés has t

potential to affect their status and power.
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Conclusion

The previous chapter discussed both the theoretical areas that were used to
analyze the data as well as the literature review that discussed &ter&ardasil within
the larger context of the pharmaceutical industry. The theoretical heaagetre
discussed in this chapter and were used for analysis were power, political economy
social construction, and social control; all four of which complement each otivezr,P
as discussed by C. Wright Mills the Power Elitehelped to position the industry
within the larger structure within which it exists. Political economy helpekplain
why the structure exists in the first place and how it is perpetuated.| Smuséruction
examined language and messaging and discussed how those in power are abletto use tha
power as a means of constructing the types of messages that best semtetesis.
Finally, social control helped to explain how those messages actually becoeans of
control and how various tactics can be used to manipulate people into action. A
theoretical analysis is essential to this project because it helped tmexipjethe
Gardasil case unfolded as it did, as well as what mechanisms were in plage to hel
facilitate that.

The literature review in this chapter looked at the pharmaceutical in@unstr
traced its trajectory to help contextualize the Gardasil issue. It inciudederview of
Gardasil and its development as well the promotional and marketing campagnete
launched both before and after its release. Concerns about Gardasil wedeli@sseal.
These included concerns about safety and efficacy, cost issues, and the féeitiat

sexually transmitted virus. Despite the high rates of HPV in the populatiercater
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cancer remains relatively rare in this country, which is an issue that has aessdd in
terms of attempts to mandate the use of Gardasil for all young girlgribhary clinical
trials, the two FUTURE studies were also discussed; summarizationobfladl twelve
trials are in chapter four. The marketing of Gardasil has been the ypnmeans of
raising public awareness about the vaccine and one that is linked to the largef issue
direct-to-consumer marketing. Finally, this section discussed the isdue of t
pharmaceutical industry in general, some of the research that has beenembimdtrct
area and the fact that there is still more that can be done.

The following chapter discussed the methods that were used in this project

including the study aims, data gathering, and data analysis.
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Chapter Three - Methods

The objective of this proposed project was to understand the origin and the
process of the development, the approval, and the marketing of the Gardasil vadcine a
how that process facilitated the social construction of HPV as a problem needing
treatment and how Merck positioned Gardasil to be the solution to that problem. This
project had three specific aims.

Aim 1: To describe the process of the development and testing of the Gardeisiéva
Aim 2: To describe the process for the approval of the Gardasil vaccine

Aim 3: To describe how Merck constructed HPV to be a social problem needing
treatment and how Gardasil was promoted and marketed

Aim 1 involved first examining how Merck obtained the technology to create the
Gardasil vaccine, its development of the vaccine, and the clinical trial pro@eaoond,
this aim examined the efficacy, safety, and side effects of the vaccinéinmgcpast and
current monitoring efforts. Finally this aim documented the information regardin
incidence and prevalence of HPV and cervical cancer as well as thefrategentive
care that can also mitigate infection with HPV and the possible subsequestdit®at
can follow.

Aim 2 first examined the available documentation related to Gardasil's
development and approval. Second, this aim reviewed the meetings that occurred
between Merck and the FDA and Merck and the CDC. Included in the examination of
the approval process was the issue of fast-tracking and how and why Gardasiewas g
that status. Third, the issues of cost and cost effectiveness were examivadly, this

aim addressed the post marketing plans for Gardasil including continued safety
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monitoring and Merck’s attempts to both extend the patent on Gardasil and expaad its us
to older women and males.

Aim 3 analyzed how Gardasil was promoted. First, this involved discussing the
label claim of the vaccine, which determines how the product is marketed to the public.
Second, this aim examined the attempts by Merck to mandate vaccination vd#siGzar
Third, the two main direct-to-consumer advertising campaign were adalyzrirth, this
aim involved examining the use and acceptability of Gardasil. Finally, thialad
assessed Merck as a company based on interviewee responses. Detailsachhaim e

was analyzed are discussed later in this chapter.

Significance
This study has several implications for the field of sociology. It wadrdte f

sociological analysis of Gardasil. Second, it was a case study of one@p fioeir drug
companies. Third, it broadened our understanding of how power is used in the
construction of a specific social problem by controlling the science and mediarto a
that construction, and how that translated into social control. Fourth, it helped to
underscore the importance of powerful stakeholder groups, like the pharmaceutical
industry, to influence the construction of social problems. Finally, this study &med

contribute to the body of research work examining the pharmaceutical industry.

Research Design and Methods
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Design
In order to gain a comprehensive understanding of the issues surrounding the

development and promotion of Gardasil and its related issues, and to effectivedy answ
the questions set forth by this project, a qualitative, case study research washod
utilized in the collection and analysis of the data. The proposed study was digealita
explanatory, single-case study.

Case studies are one of the oldest techniques for presenting data and one of
the major research strategies (Jocher, 1928; Thacher, 2006). Case studsfoatosy
case to be analyzed in relation to other factors in the society within whiatuitsoc
(Jocher, 1928). Case studies are the preferred strategy “when ‘how’yolguéstions
are being posed, when the investigator has little control over events, and when the focus
is on a contemporary phenomenon within some real-life context” (Yin, 2003, p. 1). The
tacit assumption with case studies is that “every case is unique, that therbaslbeen
not ever could be another case exactly like it, yet it may be presumed tearéheoints
of similarity as well as of difference” (Jocher, 1928, p. 206). Gardasil is a uragae
because it is the first vaccine released that targets a virus thatdeasheér, attempts to
mandate its use were unprecedented in the area of vaccines, and most studies of
pharmaceuticals tend to look at drugs, not vaccines. This makes the case study an
appropriate method for studying Gardasil because the aims for this study are t
understand the development of Gardasil, how Merck constructed HPV to be a social
problem needing treatment, and how the promotional campaign for Gardasilcaffecte
public perception of it. These aims also connect to what Yin discussed as the efsence
case study which “tries to illuminate a decision or set of decisions: whwereytaken,

how they were implemented, and with what result” (Yin, 2003, p. 12).
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The case study method is a comprehensive research strategy that cherbe eit
gualitative or quantitative, and is a good method to understand complex social
phenomena (Yin, 1981, 2003). As a research strategy, “the distinguishing chaiacterist
of the case study is that it attempts to examine a contemporary phenomenoraln its re
life context” (Yin, 1981, p. 59). Case studies can help to identify causal relationships
(Thacher, 2006) and require a level of thoroughness whereby facts mustrtereste
and interpreted (Jocher, 1928). The issue of Gardasil specifically conndwtdamer
social phenomena of the increased use of pharmaceuticals, a complex isué/curr
affecting this country. The case study is also a good research method hecause
concentrates on experiential knowledge of the case and close attention to the imffuence

its social, political, and other contexts, which is an objective of this proje&e(3t895).

Data Collection
The study period covered the years 1995-2008. The data were all collected

between the years 2007-2009. The technology for Gardasil was obtained bymMerck i
1995, applications were submitted to the FDA in 1997, which is also when the first trials
began. The main analyses of the trial results were released in and after 2683swhi

when Gardasil began to be discussed more among researchers and within federal
regulatory agencies. The documentation prior to 2003 was comprised of government
documents related to the application process for Gardasil as well as pudtiiegne

minutes between Merck and the Food and Drug Administration. The remaining
documentation was between the years 2003-2008. Data sources were comprised of two

main components; documents and semi-structured, in-depth interviews.
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Documents
Documents collected for analysis included press articles, peer-reMjewaeal

articles, one unpublished manuscript, government documents including reports and
applications to the FDA, meeting proceedings, SEC documents, books, Gardasil ads, and
websites. With the exception of the unpublished manuscript, all of the documents
mentioned above were publicly available and were accessed online. | obtaine@the SE
documents through the SEC website by searching for the annual 10-K documents for
Merck & Co. | used Lexis Nexis and ProQuest databases to search fexffatticles
appearing in any US publication between 2003-2007, using the search terms Gardasil,
HPV, Merck, and cervical cancer. | also searched online news sitesAlfdhet,
Truthout, Commondreams, CorpWatch, and the American Prospect, as well as Google
using the same search terms. To search for peer-reviewed journal aniclesoés, |
used PubMed, SocAbstracts, PsychINFO, and Google Scholar using the same sear
terms mentioned above as well as doing more advanced searches including terms such a
power, social control, social construction, and pharmaceutical industry. THiedasu
large amounts of articles, but a look at the titles weeded out many of themewedvi
the abstracts of the remaining articles to determine relevancy to tj@stpradditional
articles were collected through a snowball method where they werenedelrin other
articles | had read for this project.

The unpublished manuscript was given to me by a former faculty member at
UCSF. The government documents were obtained in different ways. The minutes to the

public meetings that Merck held with the FDA and the CDC were available online
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through a search of the websites of those government agencies. The meatings w
discussed in some of Merck’s documents that were obtained through its website, which
then led me to the FDA or the CDC’s websites. Documents such as the reports of side
effects through the Vaccine Adverse Event Reporting System and some of the
applications that Merck submitted to the FDA were obtained through the website for the
organization Judicial Watch. Judicial Watch filed a Freedom of Inform&tad for

those documents and posted them on their website (Judicial Watch, 2007). Industry
documents, such as press releases and reports were searched on the websitek, for M
FDA, and CDC as well through a Google search. For the Google search, Irosed te
such as “Merck’s application Gardasil,” “Merck FDA Gardasil,” “Merd®C Gardasil,”
“Gardasil approval.”

The Gardasil ads, some of which are still being aired on televisionsare al
publicly available online on YouTube. When searching YouTube, | used just the name of
the vaccine as well as in combination with the name of the campaign, suchr@asiGa
“Gardasil one less.” The Gardasil website does not show the direotitmmer ads, but
it is interactive and has information about HPV and cervical cancer, about Gandbisi
has a section for girls and young women as well as a section for parents.

All attempts were made to collect a comprehensive set of these documents
order to enrich this project and effectively respond to the specific aims ofutlis stlo
acknowledge that there were industry and government documents that werdamoprie
and which | was therefore unable to obtain. Secondary documents and interviews were
used when possible to try to fill in the gaps left by those documents that | could not

obtain.
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Sampling — Semi-Structured Interviews

Semi-structured interviews were the other key component of data collemtion f
this study. | conducted eleven interviews and received e-mail responses fiihens.
Of the eleven people that | interviewed, three were in person and the remairder of t
interviews were conducted over the phone as those people were either out@faiate
of the country; two of the people | interviewed were in Australia. The three iorpers
interviews were recorded and transcribed. Three of the phone interviewsoaeed.
The remainder of the phone interviews were not recorded either due to tedsuealar

to the person’s request to not have the interview recorded. In those instances, | took

detailed notes.

Table 2 — Potential Interviewees

Potential Total No Response Refused Accepted
Interviewees Contacted and
Interviewed

Journalists 3 2 1 0
Merck Employees 7 4 2 3*
Physician- 6 0 1 4
researchers/experts
in field of HPV,
cervical cancer
Researchers from 5 1 2 2
clinical trials
Vaccine 2 1 1
researchers
Members of non- 3 2 0 1**
profit/advocacy
groups
Gov't officials 4 2 0 2
Total 30 12 6 13

*| contacted 7 Merck employees individually prior to being connected to a P&hpars
Merck who coordinated one interview with a physician at Merck and obtained awritte
response from a someone in the marketing department at Merck who worked on the
Gardasil campaign.
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** The one interview was a written response to my questions. In another instanse, | wa
contacted by an assistant of the person | contacted, but then after othersatteampt
never contacted again.
| had intended to conduct more interviews, but contacting some people proved

more difficult than | had anticipated. In some cases | was unable to abtai
individual’'s direct contact information, | did not receive replies from some paéipie
numerous attempts, or the potential interviewee refused to be interviewed. ofieheref
the number of participants | ultimately interviewed depended on that pevatimgness
to participate in this study. My goal was to reach saturation, wher@mnyihged to
interview people until no new data was obtained (Charmaz, 2005). In some areas, such
as the clinical trials, efficacy, and safety, | feel that | was abimther data that spanned
the range of opinions in those areas. For each aim of the study, | feel tthetréda
enough data and spoke to enough people to properly examine those areas, though
certainly more interviews could have added even more nuance. This is discussed as a
limitation of the study at the end of this chapter and in the discussion chapter. The
following people were interviewed for this study

e Merck employees

e Physicians/Researchers and experts in the fields of HPV, cervicat,cance

and vaccines

e Researchers who works on the clinical trials

e Vaccine researchers

e Members of non-profit/advocacy organizations

e Government officials within regulatory agencies
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Two methods of sampling to identify the study participants were used: purposive
and snowball. Purposive sampling is a nonprobability sampling technique, where
potential subjects are purposely chosen because they have charactarigtiowledge
that can be beneficial to the proposed study. The interviewees who were chosén throug
this method were named as primary authors on some of the seminal publicatieds rela
to Gardasil, had been mentioned frequently in the press, or were part of the CDC’s HP
working group. Snowball sampling was also utilized to identify potentiaMietisees.

This technique relied on participants in the study to identify other individusysfelt
should be included who could speak to the questions | asked based on their knowledge

and relevance to the study topic. | found interviewees through both of these methods.

Procedures
All recorded interviews were done so with the permission of the pentits,

which was obtained through verbal consent. In light of the sensitive nature of thig subjec
matter and the professional position of some of the participants, | anticipatsdrtiex

may have been uncomfortable having their interviews recorded, though ingrapést

were made to record the interview. All recorded interviewees were agsignenber
including the date of the interview, so that no identifying information was on the tape

this was the same for the digital recordings that were done. The digaedireys were
uploaded to a website which could then be accessed by the transcriptionist. Three
interviews were done with a tape recorder and those tapes were kept in a lecked fi
cabinet. Upon completion of the study, the tapes were destroyed. For thoskuaddivi

who did not want be recorded or in the instances where | had technical difficulties,
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detailed notes were taken during the interview and then | recorded mygalj &bout
the interview, which became part of the interview transcript. All recordedriatvs
were transcribed and memos were written about the interviews immeditiezlyhey
occurred. The transcribed interviews were coded using an open coding systerh whe
read through the transcript and assigned codes to selected pieces of thé weetha
relevant to my study. The coded, transcribed interviews were imported into the
gualitative data management software program, Atlas.ti.

Atlas.ti is a sophisticated qualitative analysis program that asamsteganizing
the data, which helped with the final analysis. It is a program that allowsefor t
management of large amounts of data and was instrumental in managing the data. The
codes that | developed were applied to the text within the Atlas.ti program, which
allowed me to then view all the data in different ways. | could select arceoidé and
view all of the pieces of text assigned to that particular code, which was inealuadh
writing up my findings and in analyzing those findings.

The process of coding the interviews and importing them into Atlas.ti went as
follows. After receiving the transcribed interview from the transcripsiphiistened to
the interview again while reading through the transcript to ensure accurduhe this is
always prudent to do, the nature of this project and the many clinical and techmisal te
used as well as many abbreviations made this an even more important stepeddhen
through the transcripts and generated codes based on my reading of the iatémhew
not have a pre-existing code list, so that | was able to remain open to the data that
collected. | was therefore able to generate codes that fit the datdid trying to fit

the data into my codes. | began the code list starting from the first readhregfot
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transcript and continued the development of the code list during readings of the first
several interviews. After each subsequent transcript, | re-examinealddbdist so that |
was able to fine-tune it. Once the code list was solidified, | re-codedsh®tr
transcripts to fit the final code list. Once the transcripts were codgdytre uploaded
into Atlas.ti and those codes were applied to the transcripts in the program.

Memos were written for each of the interviews. These memos datayled
impression of the interviews, descriptive information about the interviewees, and how
their information would fit into and enhance my project. In the instances wheeenova
able to record the interview, the memos helped to create a transcript otéhaeiv,

which was then coded and uploaded into Atlas.ti.

Analysis
Case study analysis is not as well developed as other methods of analysis and

does not have the same types of formulas that may be found in statisticabarialys

light of this, “much depends on an investigator’s own style of rigorous thinking, along
with the sufficient presentation of evidence and careful consideration of &iterna
interpretations” (Yin, 2003, p. 110). This is precisely what | intended to do in my forojec
Without a rigid method of analysis, | had the opportunity to immerse myself intdéoda
determine what other interpretations might be plausible or what other facteratyeay
that may not have previously been considered. In this respect the case studlydomoi
the latitude to look at the data from multiple perspectives to ensure that thescome!

that | reached were carefully considered and weighed against other potential

interpretations. Case study analysis is comprised of two components:ithenlagg
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the data to the propositions and the criteria for interpreting the findings (Yin, 2003)
meaning that there must be a clear reason for the data collected sucHitbetly links
back to the purpose of the study and a strong strategy for analysis. The data that
collected, both through documents and interviews had direct links to my stusly aim
which allowed me to sufficiently address them.

One strength of the case study method is that it allows the researchkzeo ut
many different sources of information. Data triangulation is an important comipone
the case study analysis because it assists in ensuring that the idescopthe case are
accurate as well as ensuring that the interpretation of the data ebcte#iects the case
(Stake, 1995). Data triangulation is a means of reconciling the different sofidata -
in this case, documents and interviews - to find the common meaning of that information
and to assist in a more accurate interpretation. It ensures that the evaats of the
case have been supported by more than one source (Yin, 2003). Interviews with
participants were used, in part, to confirm some of the information gatherechigom t
document analysis. Document analysis was also used in some respects to verify
information gathered during one or more of the interviews.

The following section discusses how | analyzed the data so that each study ai

was properly addressed.

Analysis for Specific Aims
Aim 1 —To describe the process of the development and testing of the Gardasil vaccine

In order to describe the process of the development and testing of the IGardasi

vaccine, data were gathered through semi-structured interviews and documents.
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Interviews were conducted with employees from Merck, researchers antserbe
fields of HPV, cervical cancer, and vaccines; and government officidle &R@C and
members of the Advisory Committee in Immunization Practices (ACIP). In the
interviews, employees from Merck as well as the researchers who coakdtsphis
issue were asked how Merck became involved with Gardasil and how it acquired the
technology to develop Gardasil. A timeline was established to mark the trajeictor
Gardasil from the technology acquisition, through the promotion and rollout of the
vaccine. Interviewees were also asked what their assessment@aslasil in terms of
safety and efficacy, as well as their views on the clinical trial progndnether they had
any questions or concerns about the trial results, and what Merck’s role was in the
analysis and write up of the data.

The documents that were collected for this aim included: the Investigdtlenal
Drug Application (IND) that Merck submitted to the FDA, transcripts ftbetwo
public meetings held by the FDA and the CDC, the Vaccines and Related Biological
Products Advisory Committee and the Advisory Committee on Immunization Rsactic
respectively; the FDA'’s review of the clinical trials; articpasblished in peer-reviewed
journals; and related websites. All documents were organized according-toaspect

of this aim they were related.

Aim 2 —To describe the process for the approval of the Gardasil vaccine
Data for this aim were gathered through documents and semi-structured
interviews. The interviewees included employees from Merck, resea@herexperts in

the fields of HPV, cervical cancer, and vaccines; government officials aDiGea@d
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members of the Advisory Committee in Immunization Practices (ACIP); -anaile
responses were received from the organization Women in Government. Interviewees
were asked to talk about the approval process for Gardasil and how Merc¢kdrainal
maintained communication with the FDA and the CDC throughout that process. They
were asked to describe the approval process at the FDA, as well asrpuestiuding

how expedited review status was granted to Merck for Gardasil, and to what extent
Merck’s lobbyists were involved in the process.

The documents that | collected included the meeting minutes between Merck and
the FDA and Merck and the CDC’s Advisory Committee on Immunization Peactice
investigational new drug application that Merck submitted to the FDA, CDC dotsime
related to the trial results, Merck’s briefing documents regardinddS#y books, press
articles, peer reviewed journal articles, and related websites. Alhuods were

organized according to which aspect of this aim they were related.

Aim 3 — To describe how Merck constructed HPV to be a social problem needing
treatment and how Gardasil was promoted and marketed

In order to analyze the promotional and marketing campaign for Gardasil, data
were gathered through documents and semi-structured interviews. Inteneesvalso
conducted with employees from Merck, researchers and experts in the field¥ of H
cervical cancer, and vaccines; government officials at the CDC and membwess of
Advisory Committee in Immunization Practices (ACIP); and e-mailasses were
received from the organization Women in Government. Interviewees were askgd a

their familiarity with the promotional campaigns for Gardasil, what ttheiughts were
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about those campaigns, how they felt about Merck’s claims that Gardasihisreve
cervical cancer, how they felt about attempts to mandate Gardasil’s usmadigdvhat
their assessment was of Merck as a company and in relation to other gharcaac
companies.

Data collection focused on the promotional and marketing campaigns for
Gardasil, national statistics regarding the use of Gardasil, Merck dotajmesss
articles, peer reviewed journal articles, Gardasil’'s website, and gw-thrconsumer
ads both before and after Gardasil was released. All documents were organized
according to which aspect of this aim they were related. The data fomthépake to
how HPV was constructed as a social problem needing treatment and how Gaslasil w
positioned as the solution to that problem. The promotional and marketing campaigns
were primarily aimed at the public and either at the demographic thda$davas
approved for or to those girls’ parents. When looking at the ads, | developed a set of
guestions that assisted in analyzing them. The questions were: who is the intended
audience of this ad; what is the key element of this ad/what is happeningad;thikat
is the meaning behind the images in this ad; and how are the females actorsdin this a

being represented/how is power being constructed.

Limitations
There were limitations to this study. First, many of the documents thad woul

have been helpful were proprietary. These included documents from Merck, the FDA
and the CDC. | was able to obtain several documents through the organization Judicial

Watch, which filed a Freedom of Information Act. These included several reqoorts f
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the Vaccine Adverse Events Reporting System and Merck’s application to &neoFD
patent Gardasil. However, most of the documents between Merck and the government
agencies including minutes of their meetings remained proprietary. Theeiaht
documents about the clinical trial results were also not available. | wagadtcess the
400+ page FDA review of the trials, but having Merck’s original documentatiordwoul
have been useful.

Another limitation was with the interviews. | was not able to interviewfdte
people | would have liked. | was not able to contact anyone at the FDA. The few people
whose contact information | was able to obtain did not return repeated reigusastak
with them, therefore | was not able to interview anyone at the FDA. | wasoadpeak
with some people at the CDC, as well as members of the Advisory Committee on
Immunization Practices. Employees at Merck proved to be much more difficult t
connect with. 1 did have contact information for all of the people | wanted to ixervi
but either | did not receive replies after repeated contacts or | was totbeihatere not
interested in talking to me. Many of the researchers who worked with Gdrahasi
since moved into other projects at Merck. | did connect with a Merck represemthtive
initially told me that she would coordinate an interview between me and a highganki
employee at Merck as well as with herself, but the day before our intertiew, s
contacted me to tell me that she recently learned that Merck had a polipyetvetited
her and others from speaking to me. She did put me in touch with someone from
Merck’s public relations department who did eventually coordinate an intebaeveen
me and a physician from Merck. This physician was lower in rank than otherswas

hoping to speak with and was not directly involved in the development or testing of
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Gardasil. | was unable to speak with anyone about the marketing and promotion of
Gardasil, though the PR person at Merck did provide e-mail responses fromar direct
the marketing department to questions | had in that area.

Most of the people that | did interview were out of state and two were out of the
country, so having to do most of the interviews by phone also proved to be a limitation.
It is much easier to develop a rapport when you are speaking to someone face to face, s
having to do many of the interviews over the phone probably limited the type and amount
of information | was given. Some of the interviewees were only able to allot 30esiinut
to speak with me, which obviously limited what could be discussed and in how much
detail. Additionally, | was not able to record some of the phone interviews due either to
the interviewee’s preference or to technology issues. In those casesddatédls had to
be taken, and while | believe | captured all of the necessary informationatiediieely

smaller details that may not have been captured.
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Chapter 4 - Findings

The overall objective of this study was to understand the process of the
development, approval, and marketing of the Gardasil vaccine, and how that process
facilitated the social construction of HPV as a problem needing treaémertow Merck
positioned Gardasil to be the solution to that problem. Bringing Gardasil to maket w
long process and involved many different players and stakeholders. The findings in thi
chapter are presented by aim, with excerpts from semi-structuredemtemplaced in
context with the documentation. This helped to lay out the stages of this pmgess a
full picture of Gardasil from inception to widespread acceptance and use. The aims of
this study are:
Aim 1 — To describe the process of the development and testing of the Gardasi
vaccine
Aim 2 — To describe the process for the approval of the Gardasil vaccine
Aim 3 — To describe how Merck constructed HPV to be a social problem needj
treatment and how Gardasil was promoted and marketed

A timeline is attached at the beginning of this chapter which charts thesdkat
are discussed throughout this chapter. The timeline begins in 1995 with the acquisition
of the technology that led to the development of Gardasil and runs through 2008, which
provides some statistics about the rates of use of Gardasil both in California and
nationwide.

This chapter follows the trajectory of Gardasil beginning with the origin of
Gardasil and how Merck first became involved with the technology that preceded the

development of Gardasil. The acquisition of the technology, which was developed by
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Australian researchers and licensed through the Australian biotechnologgrop@SL
led to the development of Gardasil, which led to the clinical trials that were d¢edduc
concluding with the approval and release of the vaccine in June 2006. During this
process, Merck was in regular contact with the Food and Drug Administratidy),(FD
and later in the process, with the Centers for Disease control and Prevent@Onai@D
their working groups the Advisory Committee on Immunization PracticesRAChe
FDA and CDC work in tandem whereby the former is responsible for the approval of
new drugs and vaccines while the latter makes recommendations farstheifter the
vaccine was approved, Merck rolled out a two part promotional and marketing campaig
The first part which occurred prior to the release of Gardasil waslabraising
awareness of the link between the Human Papillomavirus (HPV) and ceancalrc
The second part of the campaign was focused on Gardasil specifically arallechsut
after its release. These campaigns were successful in raiaeshaas about the HPV,
cervical cancer, and Gardasil among the general population. Shortlysafedease, it
was revealed that Merck was spearheading attempts to make the neadgdelaccine
mandatory and was using its financial resources through the organization Women in
Government to lobby for the mandate. The controversy surrounding those effoetd caus
a public backlash that eventually ended those attempts. Despite that, nes\hata
initiated legislations regarding the use of Gardasil including payment gatome and
screening by public and private insurance companies. Gardasil has beeraaidpited
and used throughout the country and has been a financial boon to Merck.

This chapter begins with data discussing the origins, development, and testing of

Gardasil. There are many technical terms throughout this section due lioita c
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nature of vaccine development. Gardasil is a quadrivalent vaccine which timeaih$s
made up of four different vaccine HPV types, 6, 11, 16 and 18. The clinical trials were
broken down into two main testing groups; testing the monovalent vaccine, and then the
guadrivalent vaccine, which was the final product. The monovalent vaccine tested just
one of the vaccine HPV types at a time. There was one trial that tested HPVIigtone t
tested HPV 18 and two trials that tested HPV 16. The monovalent trials were for
immunogenicity; to see if the vaccine was safe and well tolerated. Qiete was
established, the second set of trials began. The quadrivalent vaccine testedHH\
types to determine both safety and efficacy.

Clinical trials are also divided into phases. Phase | and Il are theipaaly
clinical trials that a company conducts on their product. These genesdltp ensure
safety and tolerability of the vaccine. The phase lll trials are ofterreefto as the
“gold standard” of the clinical trials because they are done on a larger poptian the
phase | or Il trials, and they are testing for efficacy of the vaccinethss to support
the earlier tests that established safety and whether or not the vaccineedradu
immune response.

Gardasil differs from some other vaccines in that it does not carry a liveivisis
a shell of a virus called a Virus Like Particle or VLP. The VLP does not gve a
infectious properties and just looks like the virus to the body, which enables the body to
mount antibodies. Many of the titles of the individual trials have that abbreviatiBn VL
in the title because that is what is being tested. All vaccines have whltdan
adjuvant, which helps boost the immune response to the vaccine. Gardasil has an

adjuvant that is proprietary to Merck and is called amorphous-aluminum-hydroxy-
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phosphate-sulfate and is abbreviated as AAHS, which will also be referretheofirst
section of this chapter.

This chapter begins with the first aim of the study and the development and
description of Gardasil. This section also includes summarizations of theldligilsa
and a discussion about side effects, safety, and effectiveness. The section conttludes w
information about the prevalence of HPV and cervical cancer and rates ohgars sind
preventive care in this country.

The second section of this chapter focuses on the process for the approval of
Gardasil. There were two main meetings that occurred prior to Gasdagiioval and
release; one was with the FDA and one was with the CDC’s Advisory Comunittee
Immunization Practices (ACIP). Both of these meetings were public and atform
discussed in this chapter regarding the meetings was taken from thenasttialy
minutes. The FDA sponsored meeting was a meeting of the Vaccines armed Relat
Biological Products Advisory Committee, which is abbreviated as VRBPAC and is
referred to throughout that section primarily by that abbreviation. Thi®sedto
discusses the expedited review that Gardasil received and issues of ctiseatfss
including insurance payments as well as post marketing surveillance stutliesjaests
to expand Gardasil’s use.

The third section focuses on the third aim of how Gardasil was promoted and
marketed, which includes how HPV was constructed as a social problem needing
treatment. Included in this section are discussions on the label claim, wthietclaim
made about Gardasil’s utility, as well as attempts to mandate the vdbeiaelvertising

and promotional campaign for Gardasil, and the rates of uptake of Gardasil. Tibis sect
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concludes with my study participant’s views about Merck as a company agldtion to

other pharmaceutical companies to place it in context with the industry asex whol

Aim |: The Development and Testing of the Gardasil Vaccine
This chapter follows the developmental trajectory of Gardasil beginnthgawi

description of Gardasil, followed by how it originated, and was ultimategloped by
Merck. The clinical trials are discussed with a summary of eatttedf2 trials. Side

effects of Gardasil have generated a lot of attention and are addressed@attion

followed by Gardasil’s safety and effectiveness. To put the utility ol&a in context,

this section concludes with information on the background and incidence/prevalence of

HPV, cervical cancer and the rates of pap smears and preventive careauthry.

Description of Gardasil
Gardasil is a quadrivalent vaccine that contains four HPV types, 6, 11, 16, and 18.

Six and 11 are responsible for 90% of genital warts cases while 16 and 18 are lpésponsi
for 70% of cervical cancer cases. Gardasil is a prophylactic vaccine andtisffective

when administered prior to any potential infection with HPV. Gardasil is not a

therapeutic vaccine and does not impact the course of infections that arg piessht

at day one, nor does it cause regression of high grade cervical dyspRBRACZ, May

18, 2006, p. 57). Gardasil is given intramuscularly in a three shot series given at zero, 2,
and 6 months. The decision to break the vaccine up into three shots was discussed in two
interviews. One physician researcher said that breaking up the vaccine intodese

“has to do with setting up vaccine - a memory response” and that “most vacciwulations
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require more than one” shot (Interview #7). A member of the CDC’s HPV working
group also discussed why the vaccine would be broken up into three shots because
the vaccinologists felt there has to be a priming dose, which is the first and

the second dose, and then the third dose which is - | don't want to call it a

booster dose but it's a third dose after the first two priming doses. A lot of

that was based - even the spacing of the three doses was based on prior
experience that the companies had developing other vaccines (Interview

#10)

Gardasil is a vaccine that can be generally defined as being indicatied fo
“prevention of cancer, pre-cancerous or dysplastic lesions, genital aradtgfection
caused by HPV types targeted by the vaccine” (FDA, 2006). SpecificallgaSkis
indicated for the prevention of the following diseases, due to HPV types 6, 11, 16, and
18: cervical cancer, genital warts (condyloma acuminata), ceadeaocarcinoman
situ (AIS), cervical intraepithelial neoplasia (CIN) grades 1, 2, and 3, vulvar gimava
cancer, vulvar intraepithelial neoplasia (VIN) grades 2 and 3, Vaginagnitinelial
neoplasia (ValN) grades 2 and 3, and HPV infection (FDA, 2006, p. 15; N. B. Miller,
2006)

The vaccine manufacturing method is well established, and uses virus-like
particles (VLP) that are manufactured in yeast, which are then absorbdderck’s
proprietary amorphous aluminum-hydroxy-phosphate-sulfate (AAHS) adjuizant
Nancy Miller of the FDA stated, “The L1 proteins are produced by fermentat
recombinant saccharomyces cerevisiae, and self-assembled into vinparikkes
that...are purified and absorbed onto aluminum” (VRBPAC, May 18, 2006, p. 89). This
method of using a yeast host system was utilized by Merck for its Heatiiccine,

and the adjuvant is a necessary component in a vaccine to bolster the immune response t

the antigen (Bryan, 2007). The adjuvant, according to Merck and the FDA, has a well
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established safety record (Bryan, 2007; FDA, 2006). The adjuvant “carries
approximately zero charge at neutral pH. Under physiological formulasrmhitons it
was found that AAHS had the greatest capacity to bind HPV VLPs and that mice
immunized with HPV 16 VLPs adsorbed to AAHS generated substantially higher
antibody titers than mice immunized with VLPs adsorbed” into an aluminum hydroxide
adjuvant (Bryan, 2007, p. 3002). One scientist from Merck said,

the aluminum adjuvant in Gardasil is a proprietary aluminum

adjuvant called amorphous aluminum hydroxide and it is one that

has been in millions and millions of doses, it's been in our

hepatitis vaccine and so the safety of that adjuvant is very well

established and alsoin clinical trials it had a higher antibody

level than aluminum alone. So aluminum hydroxide is a really

good adjuvant but this one was better in clinical trials than

aluminum hydroxide alone, so that’s how this one was the one

that was chosen for the vaccine as well as its safety profile
(Interview #3).

Development and Origin of Gardasil
The technology used to create the vaccine, was based “on the observation that

when the L1 capsa protein, the outer coat protein of the virus, is expressed in
recombinant systems, it self-assembles into a virus-like particle (MiaP)ooks...very
similar to the wild-type virus, without of course, the infectious propertéRBPAC,

May 18, 2006, p. 23). In animal models of papillomavirus infections using these L1
VLP's, Merck was able to show that vaccination resulted in protection fromianfect
related disease and neutralizing antibodies were induced. To create the vaeonke, M
developed a technique to manufacture highly purified L1 virus-like particles using
recombinant yeast technology, a technology that has been used in a varietyrefs/ac

that have been given in hundreds of millions of doses (CDC, 2006).
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The development of Gardasil was also discussed in an article published by a
Merck researcher in the journ&accine(Bryan, 2007). That article stated that while the
Gardasil vaccine itself was manufactured by Merck Research Labosatbealiscovery
that the L1 capsid protein could be expressed as a recombinant protein and the L1
molecules would self-associate and form virus-like particles (VLP)meade by a
number of academic and institution investigators not associated with MBry@n(

2007). The challenge to Merck was to “produce VLPs of HPV types 16, 18, 6, and 11 as
complex, safe antigens which would induce a robust immune response and to
demonstrate that the immune response was efficacious” (Bryan, 2007, p. 3002).

Each dose of Gardasil contains 20 micrograms of HPV 6, 20 micrograms of
HPV 18, and 40 micrograms of each of HPV 11, and 16 (N. B. Miller, 2006). The rest
of the product formulation is as follows; 225 mcg aluminum (as amorphous aluminum
hydroxyphosphate sulfate adjuvant), 9.56 mg of sodium chloride, 0.78 mg of L-histidine,
50 mcg of polysorbate 80, 35 mcg of sodium borate, and water for injection. It is not a
live virus and can therefore not cause infection or disease. It is intended tee giv
intramuscularly as a three dose regimen at zero, two, and six months.

One of the researchers | interviewed at Merck discussed the origin @St armt
how Merck initially became involved with this vaccine. “Merck bought the technology
from an Australian vaccine company CSL. They isolated the first gengtiersee.

Merck had already created the Hepatitis B vaccine in yeast, so theyhlerto use the
technology from CSL along with their use of yeast to create the vadtmeiview #3).
CSL is an Australian biotechnology company, and it licensed the vaccine ¢t& Méehe

late 1990s. Dr. lan Frazier, an Australian researcher developed the vacomevidh
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his colleague Dr. Jian Zhou at the University of Queensland more than 15ge#nsta
led to the development of the vaccine for cervical cancer (Unknown, 2006). Since the
developed world has effective pap smear programs that lower the incidencacalce
cancer, Dr. Frazer felt that this vaccine would be most beneficial in theodengeivorld
where most of the 250,000 deaths from cervical cancer each year occur (Unknown,
2006).

A researcher directly involved in the development of the technology which led to
Gardasil stated that he and his colleagues

spent time mapping out immune responses to naturally occurring
human papillomavirus infection and | realized that there was something
missing in the whole equation and that was being able to make the virus
because we needed to be able to use viruses to infect cells to make
targets to test out cellular immune responses...he and his wife and |
sort of had this project of building papillomaviruses and using
recombinant vaccinia virus as a vector to actually produce the capsid
proteins of the virus. One of the things that we thought was important
was to try and get the capsid proteins to assemble to make the shell of
the virus. He worked on that with me for about a year unsuccessfully
and we went through a whole range of reasons why it wasn’t
working... We sat and scratched our heads a bit and came to the
conclusion this wasn’t working probably because we were doing it in
the wrong cell type and then secondly because we were not using the
right bit of the viral gene to express and after a bit of playing around
with that we actually came up with a way of getting these capsid
proteins to self-assemble and produce a virus-like particle which we
could see down the electron microscope and that was about in April
1991. When we saw that, one of the things that we immediately
realized was that since they had self-assembled that that could
potentially be the basis of a vaccine to help prevent papillomavirus
infection (Interview #13).

The researchers subsequently published their work and presented it at several
professional meetings. This made many other researchers in industry aademec
aware of their work and their discovery. This interviewee discussedsthislbas his

connection to CSL, and how that company eventually licensed the technology to Merck.
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Obviously having talked about it at meetings and filed provisional
patents people were aware of the work and we also formally made CSL,
an Australian Biotech Company aware of the work because we had an
existing research agreement with them concerning therapeutic vaccines.
The idea was that we were trying to develop vaccines which could be
used to treat existing papillomavirus infection but the agreement
between us and them gained them first right of refusal on any work in
the papillomavirus field that we did that related to vaccine

development. So we told them about that and they sort of got interested
a little bit over the course of the next couple of years and became more
interested as it became more clear from the work done by many other
people that papillomaviruses were not astause of cervical cancer
butthe cause of cervical cancer and that basically all cervical cancer
was a papilloma virus related disease. By 1994 we were being
approached on a weekly basis by companies, many different companies
— small biotech, big biotech, big pharma, small pharma — who were
interested in getting rights to the patents that we had and/or developing
vaccines along with us. But we stuck with CSL as a partner at that time
and they negotiated with Merck a deal whereby a number of vaccines
that they wanted to develop were licensed across to Merck. We don't
know all the details of that particular transaction but one part of it was
that they licensed on our technology to Merck (Interview #13).

After being licensed to Merck, this researcher and his colleaguesiteresolved in
any of the development work that occurred at Merck. Due to conflict of intereit] he
not have any involvement in the clinical trial design or their business strategghtheu

did sit on the scientific advisory board in 2004 after the conclusion of the clinidsl tria

Clinical Trial Development
In 2001, Merck met with an advisory committee at the FDA to discuss the

clinical endpoints that would serve as the basis for licensure...Merck proposed
that studying cancer itself isn’'t feasible because it takes too long and
disadvantages too many women. We also had to consider that most HPV
infections in pre-cancers regress. So, there was the need to consider an
endpoint that had a direct link to cancer. And pointing to the success of
cervical cancer screening programs, their success is due to the detection and
definitive therapy for CIN 2/3, and that's what we recommended as the basis of
licensure and ultimately, that's what the Advisory Committee recommended
(FDA, 2006, p. 13).
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The CDC concurred that it is unethical to use cervical cancer as an endpment si
cervical cancer can be prevented by detection and treatment of pre-easimes.|Since
most cancers progress through well-defined stages that include the prelesinos that
Merck used as endpoints, prevention of the pre-cancer lesion theoretically ptegents
cancer (CDC, 2007; VRBPAC, May 18, 2006).

Once the vaccine was developed, Merck designed a clinical trial program that
would address the “prophylactic efficacy” of the vaccine (VRBPAC, W&)2006, p.

25). The primary objective of the trials was to demonstrate that the vaccine pcetrent
development of HPV 16 and 18 related CIN grades 2 or 3 and AIS caused by new
infections. When developing the clinical trial program, Merck considereiéregnid

points, initially considering HPV infection itself since it is a necessayguuisite to
cervical cancer. This proved to be inadequate because most HPV infectiorms dlesir

own. Merck next looked at CIN 1, though these lesions also tend to clear on their own
and would not provide an accurate picture of the vaccine’s efficacy. That is when
attention focused on CIN 2 and 3 and AIS, which became the primary end points for the
trials (Bryan, 2007; Pratt, Goldenthal, & Gerber, 2001; Rambout, Hopkins, Hutton, &
Fergusson, 2007; VRBPAC, May 18, 2006).

During this process, Merck was in discussion with the FDA and the World Health
Organization, which helped to make the determination that “although monitoring
prevention of the first step, HPV infection, is useful, monitoring a disease stageahat
necessary direct precursor (CIN 2/3) to cervical cancer would providedherwest
direct correlate of vaccine efficacy to prevent cervical canagra(B 2007, p. 3003).

Therefore, if the vaccine could prevent these lesions from occurring from tleg¢ thes
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Merck could demonstrate efficacy of the vaccine. Not discussed as much ealcervi
cancer is the vaccine’s prevention of vulvar and vaginal cancer. Merck followed the
same approach as it did for cervical cancer and used the end points focusing on vulvar
intraepithelial neoplasia (VIN) and vaginal intraepithelial neoplasdN) grades 2 and

3.

Women were enrolled in the clinical trials regardless of baseline HR stat
though they were tested at baseline to determine their status and upon anaéysis wer
broken out into two groups, the per protocol population and the modified intention to
treat population (MITT). This allowed Merck to get a more accurate picture ofteow
vaccine affected those who were naive to the HPV types and those who were not. All
women were randomized into the trials because there was an understanding that the
vaccine would be administered to women without prescreening, so there would be no
definitive way to know whether some of the females being vaccinated had been exposed
to HPV. This allowed Merck to get information on how this vaccine would work in the
general population. Enrolling females in this fashion was also a recommendation tha
came out of a Vaccines and Related Biological Products Advisory Coramitte
(VRBPAC) meeting held in 2001, where they felt strongly that women who nieeed
at baseline be included to evaluate the safety of the vaccine in this populationA€RBP
May 18, 2006).

The next step in the clinical trial program was the immunogenicity studmésh w
bridged the efficacy findings in the 16-26 year olds to the 9-15 yeabyldismonstrating
that the immune response in the children was non-inferior to those in adwitas not

feasible to do efficacy studies in this younger population because of limitations
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discussions of sexuality and because genital HPV sampling on this population would be
inappropriate. The FDA approved Merck’s plan to bridge the efficacy findings ikt6the
26 year olds to the younger age range using the immunobridging approaches (WRBPA
May 18, 2006). Dr. Eliav Barr from Merck described the immunobridging studgin t
following quote,
We measured that in at month seven, which is one month post-dose three and we
looked at the Geometric Mean Titers in the children and compared them to the
adults. We did a ratio of the GMT's in kids versus adults, and of course, if they're
not inferior, then the ratio would be at least one. And what we saw was...the anti-
HPV levels at month seven are substantially higher in all of the children
compared to the adults, and particularly high in boys. And so, these results -- so,
we met the criterion for immuno-bridging in this study at -- using the month seven
data (VRBPAC, May 18, 2006, p. 55)
This approach modeled the impact of young women who are completely naive to HPV -
meaning they do not have the strains of HPV - not only to the four vaccine types, but to
14 other genital HPV types that combined, account for 95% of cervical cancer tfase
the women were naive to all of these types, then they were a good model for thesyoung
girls that were to be included in the vaccination population; girls who had not yat had
sexual experience (often referred to as sexual debut), and therefore hadhretpgosed
to HPV.
The overall age range for use of the vaccine was chosen by breaking out the group
into the two cohorts of 16-26 and 9-15. Starting at the time of sexual debut, there is a
large increase in risk of HPV related diseases, and the peak ages foktisid 626,
which was where the main efficacy studies were focused. The 9-15 yeareods w
looked at because that is the period just prior to sexual debut and thus to acquisition of

(potential) HPV infection. Therefore, Merck was looking to have Gardasil apgpfore

use in females 9-26.
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Looking at boys specifically, Dr. Barr mentioned that the vaccine wasyhighl
immunogenic and well tolerated in this population (VRBPAC, May 18, 2006). Efficacy
was shown for external genital lesions, “lesions that are comparable beheagmnters,
caused by the same HPV types, same response to therapy” (VRBPAC, May 18, 2006, p.
72). Based on this, Merck felt that the efficacy of the vaccine was highly tikéle
present in males.

Most of the subjects in the trial were given a placebo with the aluminum-hydroxy-
phosphate-sulfate adjuvant. There was a small subset of females in trial #&|b8)c
who were given a saline placebo — 320 as opposed to 3470 who got the aluminum-
containing placebo — and there was a marked difference in the experieneevohten
who received the saline placebo. Pain at the injection site was experienced bp83.9%
those who received Gardasil, 75.4% of those who received the aluminum-containing
placebo, and 48.6% of those who received the saline placebo. Swelling at the injection
site was 25.4% for those who received Gardasil, 15.8% for the aluminum-containing
group, and 7.3% for the saline group (CDC, 2006).

The clinical trial program lasted nine years, and to effectively moailtoesults
over the long term, Merck developed an internal infrastructure to evaluatetedl of
specimens collected during the trials. To ensure standardization of evaluation, a
pathology panel of four independent pathologists were assembles and a diagnosis
algorithm was applied (Bryan, 2007). Agreement by the pathologists was ¢ouitial
integrity of the results, so Merck had a process in place where

All pathologists were blinded to the diagnoses results of the other

members of the panel. If the diagnoses were in agreement, then

that diagnosis was accepted. If there was disagreement, then the
slides were sent to a third pathologist. If two of the three

103



diagnoses were in agreement, then that diagnosis was accepted. If

there was disagreement between all three then the slides would be

sent out for evaluation by the fourth pathologist. In very rare cases

there was no overall agreement. In that situation, all four

pathologists were brought together to simultaneously evaluate the

slides and come to an agreement on diagnoses (Bryan, 2007, p.

3003)

All of the participating investigators were trained to use a standardizeobappr
to collect the specimens, which was used in all of the clinical trials. A tpattology
lab was used for all cytology and pathology work, and everything was processeghthrou
Merck’s central lab. Merck had a dedicated pathology panel whose sole redignsibi
was to evaluate the specimens for the purpose of end point evaluation. A data safety
monitoring board was used in all of the large clinical trials, and together Mesckbia
to ensure accuracy and provide a complete representation of the safety of ithe ascc
well as the efficacy end points (VRBPAC, May 18, 2006). Merck is still watching
women from the first trials, and according to one researcher at Merck, ‘ftwwhee
received the placebo in those trials were given the vaccine as a ‘thardinaaithey
exposed themselves to the virus because they were given the placebo, then they were
given the vaccine at the end of their participation” (Interview #1).

The following section discusses each of the clinical trials in detail and

summarizes each of the 12 trials.

Description of the Clinical Trials
Gardasil was in development for over nine years. The clinical trials lhed@97

and ended in 2005 with a recombinant HPV virus-like particle (VLP) vaccine for the

prevention of cervical cancer. It has been studied in over 27,000 subjects in 33 countries
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on five continents in 12 separate clinical trials, which included both the monovalent
immunogenicity studies and the quadrivalent efficacy studies (FDA, 2006; VRBPAC,
May 18, 2006). Compensation for participation in the studies was subject to local rules
and regulations; subjects in the US were compensated based on the centers imewhich t
studies were held, but subjects in most other countries were not compensat€h,RB
May 18, 2006). There were 27,004 women in the overall study population, and roughly
5,500 of them received either monovalent or quadrivalent vaccine formulations, other
than Gardasil; these data were reported separately to the FDA, and diszusded in
this chapter. The population receiving Gardasil itself was 21,400 (VRBPAC, May 18,
2006).

There were four phase /1l studies for the monovalent vaccines; protocol 001 for
HPV 11, protocols 002 and 004 for HPV 16, and protocol 006 for HPV 18. These
protocols studied the safety and immunogenicity of those monovalent vaccines. Merck
conducted six clinical studies, some containing sub-studies, using the quadrivale
vaccine; protocols 005, 007, 013 (included protocol 011, 012), 015, 016, and 018.

Protocol 005 was a proof of concept phase Il efficacy trial for HPV 16 study; the
key strength of that study was that it involved a long term follow up (VRBPAC,1day
2006). Protocol 007 was a phase IIB study to assess the dose for the quadrivalent HPV
vaccine to go forward into the phase lll trials as well as to assessitlae\efor
prevention of infection caused by the four vaccine types (VRBPAC, May 18, 2006).
Two of the phase lll trials were protocols 013 and 015. Protocol 013 was designed to
assess the efficacy of the quadrivalent vaccine against CIN and gemitalltnacluded

an intensive evaluation and genital inspection as well as an evaluation of frequent pa
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testing (VRBPAC, May 18, 2006). Protocol 013 had two sub-studies, protocol 011,
which was a hepatitis B concomitant use sub-study, and protocol 012, which bridged the
immunogenicity results from HPV 16 from protocol 005 to the HPV component of the
guadrivalent vaccine (VRBPAC, May 18, 2006, p. 92). Protocol 015 was designed to
assess the efficacy of the quadrivalent vaccine for CIN 2/3 associated it 16

and/or 18, and was designed to be a real world study to look at the impact of the vaccine
on cancer. This study included a consistency lot sub-study, a non serious adverse eve
study, and a continuation of the registry study where women underwent ygarly pa
testing. Protocol 016 was designed to evaluate the safety and immunogenicity of the
vaccine in preadolescents 10-15 years old and compared the immune response between
that age group to women 16-23 years old. This protocol also included a sub-study to
assess the immunogenicity of partial dose formulations. Protocol 018 provided atflditiona
safety and immunogenicity data for the preadolescent/adolescent age dgroap wi
comparison of a saline placebo (VRBPAC, May 18, 2006). Discontinuations in the
studies, including those related to adverse events were rare (VRBPAQSV2H06).

Merck began their trials with monovalent formulations of the vaccine, which included
protocols 001, 002, 004, 005, and 006.

Table 3 - Clinical Trial Data

Protocol | Dates Phase*| Study Objective Endpoint(s) Results
# Participants
Preliminary Trials
001 9/22/97-| Phase 1| 18-25y.0 Safety and 1. The % of Induced anti-
8/7/01 healthy immunogenicity of | subjects achieving HPV 11
females 4 dose formulations| anti-HPV serum | antibody
of monovalent RIA levels>200 | response at all
HPV11 mMU/mL at 4 doses tested
weeks post dose 3
2. Anti-HPV 11
GMTs
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002 1/5/98 —| Phase 1] 18-25y.0. | Safety and 1. % of subjects | 1. 40mcg and
10/31/01 healthy immunogenicity of | achieving anti- 80mcg doses
females 3 dose formulations| HPV 16 serum immunogenic.
of monovalent HPV | levels>20 2. All dose
16 mMU/mL4 weeks | formulations
post dose 3 elicited and
2. Incidence of immune
serious adverse | response.
events 3. Geometric
mean titers
persisted
through month
36
004 10/12/98 Phase | 18-25y.0. | Determine the safetyl. % of subjects | 1. all doses
-9/30/01 | 2a healthy of 3 doses of pilot | who had anti-HP\ elicited
females manufacturing 16 serum levels at acceptable
material of HPV 16 | 4 weeks post final immune
vaccine in subjects | dose. response
either HPV 16 2. occurrence of | 2. Adverse
seronegative or any sever local | events mild to
seropositive prior to| injection site moderate
vaccination. reaction or SAE | 3. No
correlation
between
increased dose
and% of
Serious
adverse
events.
Trial #4 | 10/22/08| Phase | 16-25y.0 Demonstrate 1. Incidence of 1. Persistent
Protocol | -3/31/04 | 2a females efficacy of the HPV | persistent HPV 16 HPV 16
005 16 vaccine at 40 infection/detection infection in 7
mcg in preventing | of infection. vaccine vs.
persistent HPV 16 | 2. HPV-related 111 placebo
infection CIN (any grade), | groups cases.
AIS, or cervical | 2. Evidence of
cancer efficacy
against
persistent
HPV infection
and CIN
infection
006 3/2/00- | Phase 1] 16-23y.0. | 1. Evaluate safety | 1. Proportion of | HPV 18
1/25/01 health and tolerability of 3 | women achieved | vaccine
females doses of HPV 18 | anti-HPV serum | induced
vaccine level>200 acceptable
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2. Assess mMU/mL post immune
immunogenicity in | dose 3 response in
women negative to | 2. Any local protocol pop.
HPV 18 injection site
3. Safety of vaccine| reaction and any
in women positive | SAE
to HPV 18
Protocol | Dates Type Study Objective Endpoint(s) Results
# Participants
Clinical Trials
Trial 6/02- Phase 3 15-26 y.o. | Evaluate safety and 1. demonstrate | 1. Interim
#1, 5/03 healthy efficacy of Gardasil | reduction in analysis -
protocol females vaccine incidence of HPV | Protocol pop —
015 16 and 18 CIN2/3| 91% efficacy
FUTURE AIS, cervical combined
I cancer when naiveincidence of
to relevant strains| HPV
at baseline 6/11/16/18
2. Evaluate related CIN.
persistence of ITT pop —
vaccine-induced | 39% efficacy
serum anti-HPV | combined
6/11/16/18 in incidence of
subjects naive at | HPV
baseline 6/11/16/18
3. Impact of related CIN
Gardasil on 2. Analysis
incidence of all from NEJM
CIN 2/3 by any | article —
vaccine or non- | Protocol pop.
vaccine type,; — 95% overall
incidence of HPV | efficacy.
6/11/16/18 related ITT pop. —
genital warts, 44% efficacy
VIN, ValN,
vulvar/vaginal
cancer
Trial #2 | 12/28/01| Phase 3 16-23 y.o0. Evaluate safety and| 1. Demonstrate | 1. Protocol
Protocol | -11/4/05 healthy efficacy of Gardasil | that a 3 dose pop. — 100%
013 females vaccine regimen of efficacy
FUTURE Gardasil reduced | against HPV
| incidence of HPV | 6/11/16/18
6/11/16/18 related CIN and
genital warts, external
CIN, VIN, ValN, | genital lesions
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AlS, ITT pop. —
vulvar/vaginal/ 73% efficacy
cervical dysplasia| against
or cancer external
2. demonstrate genital lesions
that 3 dose 55% efficacy
regimen was well | against
tolerated cervical
lesions
Protocol | 12/28/01 16-23 y.0. | Evaluate Demonstrate that | Concomitant
011 -6/11/04 healthy concomitant admin.| concomitant admin. Of
(sub- females Of Gardasil and admin. Of Gardasil and
study of Hep. B vaccine Gardasil and Hep| Hep. B
013) B vaccine did not | vaccine id not
interfere with interfere with
immune response| immune
to either vaccine | response to
either vaccine
Protocol | 5/30/02- 16-23 y.0. | Compare FMP Demonstrate that | FMP material
012 6/30/04 healthy material to PMM FMP material of |induced a
(sub- females HPV16 vaccine vaccine induced g similar anti-
study of similar anti-HPV | HPV response
013) 16 response as | as the PMM
those induced by
PMM HPV 16
vaccine used in
protocol 005
Trial # | 5/26/00- | Phase | 16-23y.0. | Determine final 1. Part A- Overall
3 5/10/04 | 2b healthy dose to be used in | investigate generalefficacy of
Protocol females phase lll trials tolerability of vaccine
007 quadrivalent formulation
vaccine was 87.6%;
2. PartB - Tolerability
identify the was
guadrivalent demonstrated
formulation that
results in
acceptable type
specific anti-HPV
responses;
demonstrate
tolerability of
vaccine
Trial #5 | 12/7/02- 10-15y.0. | Demonstrate 1. Demonstrate | 1. Males had
Protocol | 9/20/04 healthy girls | tolerability and that the 3-dose | highest
016 and boys; immunogenicity of | regimen of the Geometric
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16-23 y.o. guadrivalent vaccine quadrivalent mean titers
healthy in male and female | vaccine resulted in followed by
females preadolescents and| similar anti-HPV | 10-15 y.o.
adolescents to 6/11/16/18 girls, and 16-
determine end- responses four | 23 y.o. female
expiry specificationg weeks post dose 3 adolescents
for the vaccine in girls and boys | 2. 20%
10-15 as it did in | formulation
women 16-23 was the
2. ldentify the minimum
minimum partial | acceptable
dose formulation | end-expiry
of quadrivalent formulation
vaccine in 3-dose| 3. Vaccine
regimen that generally well
would induce a | tolerated.
similar response | Adverse
as administration | events
of full dose comparable
formulation in 3- | among all
dose regimen groups
3. Demonstrate
that 3-dose
regimen is
generally well
tolerated in
adolescents and
young adults.
Trial #6 | 10/8/03- 9-15y.o0. Determine the safetyl. Demonstrate | 1. Boys had
Protocol | 1/19/05 healthy and | and immunogenicity that a 3-dose higher
018 not yet of the quadrivalent | regimen of the Geometric
sexually vaccine. (was the | quadrivalent mean titers
active boys | only study to use a | vaccine was than girls, but
and girls placebo without the | generally well seroconversiof

aluminum adjuvant)

tolerated by
evaluating the
occurrence of any|
severe injection
site reactions of
vaccine related
Serious adverse
events

2. Demonstrate
that the 4 week
post dose 3

rates were
nearly
identical.

2. Higher
proportion of
Adverse
events in
vaccine group;
5 incidences o
Serious
adverse events

responses of

in vaccine
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quadrivalent HPV| group vs. none
vaccine in in placebo
preadolescent and group; girls
adolescent boys | reported a

are non inferior to| higher number
those observed in| of Adverse
preadolescent and events than
adolescent girls. | boys

Phase I-1l studies with Monovalent HPV VLP Vaccines
Protocol 001 ran from September 22, 1997 — August 7, 2001, and was called “The

Safety/Tolerability and Immunogenicity of Research Lot HPV 11 Virke Harticle

(VLP) Vaccine in College Age Women” (N. B. Miller, 2006, p. 19). The objective of the
study was to determine the safety and immunogenicity of four dose formulations of
monovalent HPV 11 L1 VLP vaccine (administered at 0, 2 and 6 months) in women 18-
25 years of age. It was a phase |, randomized, double-blind, placebo-contralled tri
Subjects were enrolled in two locations in the United States. It was not@tdouble

blind studies that “all subjects, investigators and their staff, and labppeosonnel

were blinded to treatment group” (N. B. Miller, 2006, p. 20). In any study that included a
minor, parental/guardian consent was obtained in addition to the minor’s consent.

The subjects were healthy females 18-25 years of age, with a medr28ge o
years old, and were seronegative for anti-HPV 11. There were a total of 14Gwome
enrolled in this study; 116 women completed the study. The subjects could not have a
history of evidence of HPV related disease. As was the case for alltobthe
conducted, subjects had to have a negative pregnancy test on the day of vaccination in

order to be admitted to the study. The subjects were divided into four groups of 35; each
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group was then subdivided into 28 in each vaccine group and seven in each placebo
group. The vaccine preparation for this study was for the HPV 11 L1 VLP vacchee in t
following amounts; 10 mcg/0.5 mL, 20 mcg/0.5 mL, 50 mcg/0.5 mL, 100 mcg/ 0.5 mL,
with each group being assigned to one vaccine dosage. Both the placebo and tke vaccin
contained 225 mcg aluminum as amorphous aluminum hydroxide sulfate (AAHS) (N. B.
Miller, 2006). The vaccine was given at 0, 2, and 6 months, with a booster given to half
of each of the four cohorts at month twelve (N. B. Miller, 2006).

This was an immunogenicity study, not an efficacy study, so there were no
efficacy endpoints that were looked at or measured. There were two immuntygenici
endpoints, a primary and a secondary. The primary endpoint was “the percentage of
subjects achieving anti-HPV 11 serum RIA leve3® mMU/mL at 4 weeks postdose 3
with 95% ClIs” (N. B. Miller, 2006, p. 22). The secondary endpoints include “anti-HPV
11 GMTSs; evidence of generation of anti-HPV 11 neutralization in Mouse Xenograft
Neutralizing test; antibody persistence at 2.5 years post dose 3; asgadstiose
response; and anti-HPV 11 levels aftef"aldse of vaccine” (N. B. Miller, 2006, p.22).

There were also safety endpoints looking at local reactions within 5 days af
vaccination and systemic reactions within 15 days after vaccination. Sehamrse
events were looked at throughout the study period. One way of measuring ansapotent
adverse events was to have the subjects take and record their oral temfmrahoars
after vaccination and daily for the next four days. They then met with stuslynoel at
regular intervals over the course of the study to discuss any potential advetse eve

The results showed that the monovalent HPV 11 vaccine induced anti-HPV 11

antibody response at all doses tested. There was a “significantridretween
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placebo and the 10 mcg dose in percentage of subjects with an anti-HPV 11 antibody
level >200 mMU/mL” and the 20, 50, and 100-mcg dose levels of HPV 11 L1 VLP
vaccine appear immunogenic (N. B. Miller, 2006, p. 23). There was evidence of
persistence of anti-HPV 11 antibodies at Month 36. The results also showed that
administration of the fourth (booster) dose did not appear to produce meaningful
increases in the antibody levels at Month 36 (N. B. Miller, 2006). Safety data were
available for all 140 subjects enrolled in the study. In general, there weglkeea hi
percentage of subjects reporting an adverse event after the 1st dose ascctmthare

2nd and 3rd doses.

There was a dose response in the 3 higher doses for injection site reactions, most
of which were mild to moderate. The overall incidences of systemic adwensts evere
higher in the 50 mcg and 100 mcg doses. The most common systemic adverse events
were headache and upper respiratory infections. Merck scientists did nog Iledéee
were any safety issues identified from this Phase | trial, though they donmeserious
adverse event of depression 75 days post dose 2 of the 100 mcg dose (N. B. Miller,
2006).

Protocol 002 ran from January 5, 1998 — October 31, 2001. The title of this study
was the “Safety/Tolerability and Immunogenicity of a Research LBIR)M 16 Virus-

Like Particle (VLP) Vaccine in College Age Women.” The objective of thidystvas

“to determine the safety and immunogenicity of three dose formulations of the
monovalent HPV 16 L1 VLP vaccine in young women 18-25 years of age” (N. B. Miller
2006, p. 25). This study was a phase |, randomized, double blind, placebo controlled trial

which took place at just one location. There were a total of 109 participants who were
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divided into three groups, with each group getting a different dosage of the vaccine;
portion of each group received the placebo. For the HPV 16 L1 VLP vaccine, the dose
formulations were 10 mcg/0.5 mL, 40 mcg/0.5 mL, and 80 mcg/0.5 mL. Merck realized
early on that “the 10 mcg dose showed decreased immunogenicity in mice. Therefore,
subjects randomized to the 10 mcg dose were subsequently given the 40 mcg dose” (N.
B. Miller, 2006, p. 25). Both the vaccine and placebo contained (225 mcg aluminum as
amorphous aluminum hydroxide sulfate (AAHS). The vaccine schedule was 0, 2, and 6
months.

The study was conducted at one center in the U.S, and the subjects were healthy
18-25 year old women with a mean age of 20 years old who were naive for HPV 16
infection at baseline (women enrolled were to be HPV 16 seronegative anganbgat
polymerase chain reaction (PCR) at screening), had 0-5 lifetinnalggartners, and had
no history of abnormal Pap (N. B. Miller, 2006). 109 women were enrolled in the study
and 103 completed the vaccination phase, staying in the study through month 7.

The primary endpoint for this study was the percentage of subjects “achieving
anti-HPV 16 serum RIA levets20 mMU/mL 1 month following the third injection of
vaccine/placebo” (N. B. Miller, 2006, p. 26). The primary safety endpoints were
incidences of serious adverse events that were vaccine related, and secvtoa isite
adverse events. Though not considered primary safety endpoints, local reaetions
fevers within 5 days of vaccination and systemic reactions within 14 daysaofatan
were also assessed. This was not an efficacy study, so there were ng efiicary
endpoints, but there were exploratory endpoints that “included the rate of incident HPV

16 infection, the rate of incident HPV 6, 11, and 18 infections, the incidence of HPV
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related disease, and the association between PCR responses and Pap te@irdsults
Miller, 2006, p. 26). Safety was assessed in the same way as it was in protocol 001,
which was discussed earlier in this section.

The results of this study showed that the 40-mcg and 80-mcg dose levels of the
HPV 16 L1 VLP vaccine appear immunogenic. All dose formulations elicited an immune
response to anti-HPV 16, and geometric mean titers (GMTSs) persisted through3dont
for all doses. There was no discernible difference in the safety pafitledoses 1, 2,
and 3. In all of the treatment groups, the majority of adverse events weredegort
being mild or moderate, and these rates were generally comparable tagadmgnt
groups. The most common injection site adverse events experienced were
pain/tenderness/soreness, most of which were rated as mild. The most corstamncsy
clinical adverse event was headache

Protocol 004 ran from October 12, 1998-September 30, 2001. This study was
titled, “A Study of the Immunogenicity of Pilot Manufacturing Material &#?\H16 Virus
Like Particle (VLP) Vaccine in 18-25 year old Women.” The objective of thidysivas
to “determine the safety of three doses of pilot manufacturing materid&\sfl8 VLP
vaccine in subjects who are either HPV 16 seronegative or seropositive prior to
vaccination” (N. B. Miller, 2006, p. 31). The doses were given at zero, 2 and 6 months,
with four doses of the vaccine, 10 mcg, 20 mcg, 40 mcg, and 80 mcg given to the four
groups. Both the placebo and the vaccine contained 225 mcg aluminum as amorphous
aluminum hydroxide sulfate (AAHS). This study was a phase lla, randomizededoubl
blind, placebo-controlled trial. It was conducted at 15 centers in the U.S. withyhealth

females 16-23 years of age who were not screened for HPV 16 disease prior to
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enrollment. The subjects were followed for 14 days after each vaccinatarnacked
for persistence of anti-HPV antibody through Month 24.

This study was also an immunogenicity study, not an efficacy study, sombere
no efficacy endpoints. The immunogenicity endpoints were to check the proportions of
subject who had anti-HPV 16 serum levels at four weeks after the final dose in month si
In terms of safety, this study was looking for the occurrence of any seval@ijection
site reactions and the incidence of any serious vaccine related advertse Ene
subjects also took their temperature four hours after each dose and for the $our day
following each dose. This information along with any local injection sitetiosescor
other perceived effects was recorded. Study staff contacted thepaautiscat regular
intervals to check on this information, and to ensure that 14 days post vaccination there
were no systemic adverse events (N. B. Miller, 2006).

There were a total of 480 healthy females enrolled in this study wishragging
from 18-26 years of age, with a median age of 22 years old. Of the 480, 384 subjects
completed the vaccination. The remainder of the subjects were either lagivioup or
refused to participate further (N. B. Miller, 2006). The safety data showedrtbat
subject in the placebo group discontinued the study due to an adverse event (headache).
The majority of the other subjects who reported adverse events werd gsaohdd to
moderate in severity, and were generally comparable across dose grougtudyhdid
not show a clear correlation with increasing dose and the percentage with seeese a
events. The most common injection site adverse event was pain/tenderness/seittness
rates ranging from 79.4% in the 10 mcg group to 87.8% in the 40 mcg group; the

majority of these were rated as mild to moderate (N. B. Miller, 2006). The ineidénc
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injection site adverse events was generally comparable for all of the ddsesverall
incidences of systemic adverse events from Days 0-14 were genemappa@ble in all 5
groups (with incidences ranging from 68.3% - 78.5%). The incidence of feveringcurr
between days 0-14 was somewhat higher in the vaccine groups as compared to the
placebo group (with 6.7% with a fever in the 80 mcg dose group and 2.0% in the placebo
group) (N. B. Miller, 2006).
The most common clinical adverse event was headache, which was present in 48% of
placebo recipients and in 46.9 to 49.5% of vaccine recipients (N. B. Miller, 2006). Three
serious adverse events, gastroenteritis, severe pneumonia, and suicide attempt wer
reported in the 10, 40, and 80 mcg groups respectively. All of these occurred aftér the 2
dose and all three of these women went on to receivétdesg. There were a total of
19 pregnancies, 2 in the placebo group and 17 in the vaccine group. Out of the 17
pregnancies, there were two miscarriages, 4 termination of pregnancieh§ mgants,
1 infant with a congenital anomaly (tracheomalacia), and 2 with unknown outcomes (N.
B. Miller, 2006). The two women in the placebo group delivered healthy babies.

The results showed that all dose levels elicited acceptable immune respanses. A
18 months post dose 3, “anti-HPV 16 levels were detectable in the majority ohwome
who were vaccinated and anti-HPV 16 geometric mean titers remained raliyeric
higher than those in women who developed anti-HPV 16 responses to natural infection”
(N. B. Miller, 2006, p. 38)

Protocol 005 ran from 10/22/98 — 3/31/04, the actual data were collected between
October 1998 and November 1999 with the analysis continuing through March 2004

(Koutsky et al., 2002; N. B. Miller, 2006). This was one of the clinical studies and unlike
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the other monovalent studies was an efficacy study. Its results wereneonbth
studies 007, 013, 015 for an efficacy report. The title of this study was, “Studpbf Pi
Manufacturing Lot of HPV 16 Virus Like Particle (VLP) Vaccine in threvntion of
HPV 16 Infection in 16 to 23 year old Women.” The primary objective of this study was
to demonstrate the efficacy of the HPV 16 L1 VLP vaccine at 40 mcg in preventing
persistent HPV 16 infection compared with placebo, as well as to demonstsatetys
There were three secondary objectives. The first was to evaluatéetttcofHPV 16 L1
VLP vaccine on the incidence of CIN 1, CIN 2, or CIN 3 due to HPV 16 and on the
incidence of CIN 2 or 3 due to HPV 16 as compared to placebo. The second was to
evaluate the relationships among HPV 16 antibody levels, virologic measurements
disease endpoints, and if the data were available, anti-HPV 16 neutralizgpionses
The third was to evaluate the antibody response to HPV 16 L1 VLP vaccine in
polymerase chain reaction (PCR)-positive and seropositive subjects, and tigateest
the natural history of the development of genital warts (N. B. Miller, 2006, p. 234). This
study did not assess whether this formulation of the vaccine reduced the viral load of
HPV 16 infection compared with placebo. In assessing safety, the study was feoking
the occurrence of severe injection site reactions and/or the incidences#raus
vaccine related adverse events.

This study was a phase lla, randomized, double blind, placebo-controlled trial that
took place at 16 centers across the United States. The vaccine or placebh@was g
zero, 2, and 6 months. There were a total of 2409 patrticipants split evenly between the
vaccine (1204) and placebo (1205) groups. The study participants ranged in age from 16-

23, with a mean age of 20 years old. The primary efficacy endpoint was thenaecmfe
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persistent HPV 16 infection, which included HPV 16 related CIN. The secondary
endpoints were: the detection of HPV 16 on at least one visit post month 7; HPV 16-
related CIN 1, CIN 2, CIN 3, AIS, or cervical cancer; CIN 1, CIN 2, CIN 3, AlS, or
cervical cancer; or the incidence of invasive HPV related proceduogsoscopy with
biopsy, definitive therapy, genital warts excision (N. B. Miller, 2006, p. 235). Tidy s
also had three exploratory endpoints which were; the rate of clearance df¢HPV
infection, the amount of time to clear the infection, and the rate of progression to
clinically apparent HPV 16-related disease. To assess immunogethieistudy looked
at serum anti-HPV 16 geometric mean titers (GMTs) at Month 7, which was felds we
after the final dose. To assess safety, each participant took their temgévar hours
after each injection and daily for the next four days. They also had to noteeutyim|
site or systemic reaction on day one or 14 days after each injection. Alttsubgre
observed by study staff for 20-30 minutes following each injection.

Subjects were followed for efficacy through month 48 and were seen every 6
months from month 12 through month 48. An interim analysis was done in June 2001, in
preparation of the phase 3 studies. This analysis showed that “there were egxf cas
HPV sustained positivity identified in the vaccine group and 24 cases in the placebo
group, and met the statistical criterion for success. The observedefliaacl00%” (N.

B. Miller, 2006, p. 244). A primary fixed case analysis was done in November 2001 and
the final analysis was done in June 2004. At the time the final analysis was done, there
were 111 cases of persistent HPV 16 infection in the placebo group and 7 cases in the

vaccine group.
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The results for the endpoints demonstrated efficacy of the monovalent HPV 16
vaccine (40 mcg) against persistent HPV 16 infection. The vaccine appeared
immunogenic in a very high proportion of individuals. There was evidence of efficacy
against both HPV 16 related CIN 2 or 3 and against any HPV related CIN 2 or 3. The
exploratory endpoints showed that in clearing HPV16, there was a slightly higher
clearance rate in the placebo group as compared to the vaccine group, 42.2% versus
35.7% per 100 person-years at risk. There was no difference between the two groups in
“time to clearance” (N. B. Miller, 2006, p. 254). In terms of the rate of progression of
HPV 16 to CIN or worse, the number of cases was small, with a few cases in@gzh g
There was one more case of HPV 16 related CIN 1 or worse in the placebo group as
compared to the vaccine group (N. B. Miller, 2006).

Adverse events, both systemic and injection site were somewhat comparable
between the two groups, though there were slightly higher injection site advergs in
the vaccine group than the placebo group. Most adverse event reporting ocaarred af
dose one, though reports continued with subsequent doses. Most adverse events were
rated as mild to moderate in the 15 days following injection. There were nine pdwple
discontinued the study due to adverse events; four in the vaccine group and five in the
placebo group (N. B. Miller, 2006).

An article discussing the results of this study was published in the November 21,
2002 issue of the New England Journal of Medicine (Koutsky et al., 2002). It was noted
at the end of the article that this article was “supported by Merck Redeaboratories,
which funded all work,” an@rs. Koutsky, Ault, and Brown report having received

consultinglees and research support from Merck during the past two years” (Koutsky et
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al., 2002, p. 1650). The authors for this study confirmed the methods and results
discussed in the clinical review. The authors also provided more detail abouwidihe st
population. The women were recruited through advertisemetdlege campuses and

in the surrounding communities and were paid in amounts that ranged from $20-$225 per
visit; the amounts were determined independently by each center (Kottdky2602).

The women were eligible if they were moegnant, reported no prior abnormal pap

smears, anceported no more than five male sex partdersng their lifetime.

For analysis, the subjects had genital samples taken to test for HPV-16 DNA at
enrollment, one month following the final injection (month 7), and every six months
thereafter; some women were referred for colposcopy accordihng pvotocol. Biopsy
tissue was evaluated for cervical intraepitheledplasia (CIN) and analyzed for HPV-16
DNA with use of the polymerashain reaction (PCR). The primary end point the study
looked at was persistent HPV-itection, which was defined as the detection of HPV-
16 DNA in samplesbtained at two or more visits. The primary analysis was linated
women who were negative for HPV-16 DNA and HPV-16 antibaatiesirollment and
negative for HPV-16 DNA at month 7 (Koutsky et al., 2002).

The authors also discussed the results in more detail in their discussion section.
The incidence of persistent HPV-16 infection in the placebo versus vaccine group per
100 woman years was 3.8 and 0 respectively. All 41 cdd#BV-16 infection occurred
in the placebo group; 31 were persistent HPV-16 infections without cervical
intraepitheliaheoplasia (CIN), 5 consisted of HPV-16-related cervical intraepithelial
neoplasia grade 1, four consisted of HPV-16—related cemtcadpithelial neoplasia

grade 2, and 1 occurred in a womdmm was HPV-16—DNA positive for the first time on
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thelast visit before she was lost to follow-up. An additionatddges of cervical
intraepithelial neoplasia that were not associatéid HPV-16 infection were detected,

22 among placebo recipierstsd 22 among vaccine recipients (Koutsky et al., 2002). The
authors stated that the fact that all nine cases’df-16—related cervical intraepithelial
neoplasia occurre@mong the placebo recipients constitutes encouraging evioktiee
efficacy of the vaccine, but they believe that a larger study is reqaipgdve that

clinical disease is prevented by vaccination (Koutsky et al., 2002).

Protocol 006 ran from March 2, 2000 — January 25, 2001 and was titled, “A Study
of the Safety/Tolerability and Immunogenicity of HPV 18 Virus-Like reBt(\VLP)
Monovalent Vaccine in 16-23 year old Women.” The objective of this study was to
evaluate the safety and tolerability of three doses of the HPV 18 L1 VLP vatcine
women, and to assess the immunogenicity of the vaccine in HPV 18 seronegative women
and women who are shown to be negative by polymerase chain reaction (PCR) (N. B.
Miller, 2006). An additional objective was to obtain preliminary safety data tivé
vaccine in women who are positive for HPV 18 (either by serology and/or DNA status)
(N. B. Miller, 2006). There was only one group in this trial that got the vaccine and that
was at the 80 mcg dose, which was given at zero, 2, and 6 months. Both the vaccine and
the placebo contained 450 mcg aluminum as amorphous aluminum hydroxide sulfate
(AAHS). This study was a phase I, double blind, placebo controlled, randomated tr
that took place at three centers in the US. This was not an efficacy study, though
specimens were collected so that vaccine efficacy might be evaluated @me.

The subjects were healthy 17-23 year old females who did not have a history of

prior Pap test abnormalities; the mean age of the women was 20 years old. Taaxe we

122



total of 40 women in this study, with 27 in the vaccine group and 13 in the placebo group.
Two women in the vaccine group did not finish the study because one refused further
participation and one was lost to follow up. One woman in the placebo group
discontinued due to the adverse event of moderate hives on days 2 and 3 after injection.

The primary immunogenicity endpoint was to see what proportion of the women
achieved an anti-HPV 18 serum leve260 mMU/mL post dose 3, which would be at
Month 7 (N. B. Miller, 2006). In terms of safety and tolerability, this study wasrngoki
for the occurrence of any local injection-site reactions and the incidenog séaous
vaccine-related adverse events. The determination of the severity of ahsitec
reaction was that the area of redness and swelling be more than two inanesitAZ,
cervical and vaginal specimens were taken to determine the detection of HFPtha8a
women who had tested negative at enroliment, as well as checking for HPY palpte
test abnormalities and/or cervical intraepithelial neoplasia (CINpmewn who had a
negative pap test at enrollment (N. B. Miller, 2006).

To evaluate safety, all women were followed for 15 days following eaattiomge
The placebo group had a higher incidence of adverse events than the vaccine group and
their adverse events were reported as severe compared to the vaccine groups who
reported their adverse events to be moderate. There was a high ratetiohirgite
reactions in both the vaccine (96.3%) and placebo groups (84.6%), with the most
common complaints being pain/soreness/tenderness (N. B. Miller, 2006, p. 43). There
were also reports of systemic adverse events in both the vaccine (70.4%) abd plac
groups (84.6%), the most common of which were headaches and pharyngitis, and were

rated as mild to moderate. One woman in the vaccine group became pregnant during the
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study and had a miscarriage 6 weeks into her pregnancy, which was 18 days after the
final dose of the vaccine.

The results showed that there was significant statistical evidence to sinaport t
the HPV 18 L1 VLP vaccine induced an acceptable immune response in the per protocol
population. The per protocol population included women who were naive to HPV 18 at
enrollment and did not acquire HPV 18 infection during the study, though the results
show that no subjects who were initially HPV 18 negative at Day 0 became HPV 18
positive at Month 7, which was tested by polymerase chain reaction (PCR). These dos
of the 80 mcg dose of the HPV 18 L1 VLP vaccine which had a higher level of the
adjuvant than in studies 001, 002, and 004 (450 mcg AAHS compared to 250 mcg) was
noted to be immunogenic at 4 weeks post the@e, and the geometric mean titers
(GMTSs) of anti-HPV antibodies were highest at 1 month after frao8e of vaccine (N.
B. Miller, 2006, p. 43). The FDA felt that the results of the monovalent studies, 001,
002, 004, and 006 provided support for continued development of the quadrivalent HPV

vaccine (N. B. Miller, 2006).

Clinical Studies for Quadrivalent HPV 6, 11, 16, 18 L1 VLP Vaccine Phase lIb-1ll Trials
(013 (incl. 011,012), 015, 016, 007, 018

Trial #1, Protocol 015 was titled, “A Randomized, Worldwide, Placebo
Controlled, Double Blind Study to Investigate the Safety, Immunogenicity, arch&ffi
on the Incidence of HPV 16/18 Related CIN 2/3 or Worse of the Quadrivalent HPV
(Types 6, 11, 16, 18) L1 Virus Like Particle (VLP) Vaccine in 16-23 Year Old Wemen

The FUTURE Il Study (Females United to Unilaterally Reduce Endo¢Entzal
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Disease).” This study ran from June 2002 — May 2003 and is generally reteasthe
FUTURE Il study. This was a phase lll, randomized, placebo-controlléthiaia
enrolled 12,167 healthy adult women 15-26 years of age with a mean age of 20 years old
(Koutsky, 2007; N. B. Miller, 2006). This study was conducted at 90 centers in 13
countries; Brazil, Colombia, Denmark, Finland, Iceland, Mexico, Norway, Perandol
Singapore, Sweden, United Kingdom, and the US (N. B. Miller, 2006). The primary
overall objective of this study was to evaluate the safety and efficaggrafasil. There
were three other objectives; efficacy, immunogenicity, and exploratocaeyjt The
efficacy objective was to demonstrate that the vaccine reduced the incidétie¥ ab
and HPV 18-related cervical intraepithelial neoplasia (CIN) 2 or 3, adeinumae in
situ (AlS), or cervical cancer in subjects who were naive to the relevantygB¥ dt
baseline. Naive at baseline was defined by being seronegative of thosggddeBdttday
1 and negative at day 1 and at month 7 by use of polymerase chain reaction (PCR). The
immunogenicity objective was to evaluate “the persistence of vacuiueed serum
anti-HPV 6, anti-HPV 11, anti-HPV 16, and anti- HPV 18 responses in subjects who
were naive to the relevant HPV types” (N. B. Miller, 2006, p. 48). The exploratory
efficacy objective was to assess the impact of Gardasil on the incideaic€tfl 2 or 3
or invasive cervical carcinoma caused by any vaccine or non vaccine HPV tyed|, as
on the incidence of HPV 6, 1, 16, 18-related external genital warts, Vulvar Inteegpit
Neoplasia (VIN), Vaginal Intraepithelial Neoplasia (ValN), vulvar @nor vaginal
cancer (N. B. Miller, 2006).

This study also included three sub-studies. The first was “The Nonserious

Adverse Experience Substudy,” which took place in the US only, provided an asgessme
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of the safety of the vaccine in a group of subjects who completed a Vaccine Raplort C
(VRC). Subjects in this study recorded their oral temperature 4 hoursadtemgction

and for 4 days after. Any systemic or injection site adverse event was cktmrdd

days after each injection. A ruler was provided to the subjects to meagungeation

site adverse events (redness, swelling), which were then rated frono reddere. The

ratings were 0-1 inch was mild, 1-2 inches was moderate, and above 2 inches veas seve
The second sub-study was “The Consistency Lot Substudy,” which was intended to
demonstrate that the Final Manufacturing Process (FMP) resulted icinesttat

induced consistent serum anti-HPV 6, 11, 16, and 18 responses four weeks following
dose 3, and to evaluate the persistence of antibody levels out to month 48. Subjects in this
sub-study received different lots of the vaccine than others in this study. fthsutx

study was “The Registry Substudy,” which planned to complete asceetatimin

cytology and pathology specimens and was to be conducted in countries in which
Cervical Screening Registries already exist (N. B. Miller, 2006).

The vaccine contained HPV 6, 11, 16, 18 L1 VLP at a dosage of 20, 40, 40, 20
mcg respectively, and both the vaccine and placebo contained 225 mcg of the aluminum
adjuvant (N. B. Miller, 2006). Subjects had a pregnancy test prior to enroliment and
prior to each vaccination. If a subject became pregnant during the vaccinaimah) per
vaccination was postponed until at least 2 weeks after the resolution of the pregnancy
Subjects who became pregnant after completion of the vaccination ser@steam
study procedures at the discretion of the investigator. Breast feeding wasarita
indication for enrollment or vaccination. Their temperature was also tal@rigpeach

vaccination, and injection was postponed if there was a temperature abd¥e 100
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Subjects were also monitored for 30 minutes following each injection for anysadver
events. Intensity of adverse events were graded as follows: Mild -eragarof sign or
symptom; moderate — discomfort enough to cause interference with usudilesgtivi
severe — incapacitating with inability to work or do usual activity (N. BleviR006, p.
52). Visible external genital lesions noted during the study period, after Daguglthr
Month 48, were biopsied (N. B. Miller, 2006).

An interim analysis occurred on August 15, 2005. The results were broken up into
the per-protocol population and the intention to treat population. In the per protocol
population, for the specific vaccine HPV type for which the subject was naive
(seronegative at baseline and PCR negative at baseline through Month 7), theere was
high degree of efficacy against lesions related to that specific HP\(Ny& Miller,

2006, p. 66). The vaccine efficacy for this population with respect to the combined
incidence of HPV 6, 11, 16, or 18 related CIN was 91% (N. B. Miller, 2006).

The intention to treat population, which is referred to as MITT (modified
intention to treat) included subjects who were protocol violators, and were dssgsse
vaccine efficacy regardless of HPV baseline status. The effinabysigroup was 39%

(N. B. Miller, 2006). For subjects who were positive by polymerase chainaedBPI{CR)
and/or seropositive for the relevant HPV type at baseline, efficacysagaiccine HPV
related CIN in this subgroup was low (18.9%), and did not reach statistical sigoéfica
(N. B. Miller, 2006).

An article was published about this trial in thew England Journal of Medicine
on May 10, 2007. It was noted that this work was supported by Merck. The individual

authors were not listed as there were more than two dozen who were the primary
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members of the FUTURE Il study group. It is the study group that is listdeauthor

of the article, though Laura Koutsky, PhD, the chair of the FUTURE Il study gsoup i
listed as the person from whom to request article reprints. All memb#rs BUTURE

Il study group were either current or former employees of Merck or had been paid
consulting fees by Merck (Koutsky, 2007). The authors confirmed what was disaussed i
the clinical review, and went into more detail regarding the methods and the. rEselts
confirmed that the study was “designed, managed, and analyzed by Merck in conjunction
with external academic investigators and members of the external ddtamnsahitoring
board” (Koutsky, 2007, p. 1916). The article confirms that the academic authors had full
access to the data, the analyses, that they approved the final manuscript, ey tda
vouched for the completeness and accuracy of the data presented.

The article discussed the methods of the study, and confirmed the testing of the
guadrivalent HPV-6, 11, 16, 18 VLP vaccine with amorphous aluminum
hydroxyphosphate sulfate adjuvant and an aluminum-containing placebo. Subjects were
randomly assigned to receive vaccine or placebo at day 1, month 2, and month 6 after
having a negative result on a pregnancy test of the urine or blood. Subjects were
observed for 30 minutes after receiving the injection and were asked to rejous ser
adverse events occurring 1 to 15 days after each injection. A total of 916 s(dd|eadts
the subjects at U.S. centers) were asked to use a vaccination report cascditaltec
adverse events occurring 1 to 15 days after each injection. Throughoutltfa tria
serious adverse events that were potentially related to either the prooetheaeaccine,
all deaths, and all pregnancy outcomes were reported (Koutsky, 2007). Following

randomization, the first-day visit included a gynecologic examination, a nhaditary
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with collection of cervical samples for Pap testing, and anogenital swathe (abial,
vulvar, perineal, perianal, endocervical, and ectocervical areas) for HPVIEXtIAg.
Follow-up visits were scheduled at month seven, and months 13, 24, 36, and 48
(Koutsky, 2007).

The results as discussed in this article noted that subjects were followed for a
average of 3 years after the administration of the first dose of vaccine digplacéhe
per protocol population, which included 10,565 of 12,167 women who underwent
randomization, the vaccine prevented 98% of HPV- 16, 18-related high-grade cervical
lesions. In this population, 1 woman in the vaccine group and 42 women in the placebo
group received the diagnosis of cervical intraepithelial neoplasia @#&dg 2 or 3 or
cervical adenocarcinoma in situ (AIS) associated with HPV-16, HPVfi&th. The
single subject whose disease was counted as a case of HPV-16— relatad cervi
intraepithelial neoplasia (CIN) grade 3 in the vaccine group was positivéPés32 at
baseline as well as in five specimens collected at the time of diagnosrsatnuent.
HPV-16 DNA was detected in one of those specimens but not at any other time points
They concluded that vaccine efficacy remained high at 95%. In the overall papula
cervical intraepithelial neoplasia (CIN) grade 2 or 3 or adenocarcinomta ({A&5)
developed in 3 subjects in the vaccine group and in 62 in the placebo group. The authors
noted that “to provide a preliminary assessment of the effect of quadrivalentevan
high-grade cervical disease related to HPV-16 or HPV-18 in a population thetadcl
women with and without prevalent cervical intraepithelial neoplasia and infectiai due
vaccine and non vaccine HPV types at baseline, we performed an intentieatto tr

analysis of all women who had undergone randomization” (Koutsky, 2007, p. 1921). In
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that population, vaccine efficacy was 44%, and high-grade cervical dre¢ateel to

HPV 16 or HPV 18 developed in 83 subjects in the vaccine group and 148 in the placebo
group. Vaccination did not appear to alter the course of cervical lesionsl teld@V

16 or HPV18 or of infection present at the time of randomization (Koutsky, 2007).

Trial #2, Protocol 013 ran from December 28, 2001 — November 4, 2005 and was
titled, “A Study to Evaluate the Efficacy of Quadrivalent HPV (Types 6, 11, 16, and 18)
L1 Virus-Like Particles (VLP) Vaccine in Reducing the Incidence of HRV1, 16, and
18 Related External Genital Warts, VIN, ValN, Vulvar Cancer, and Vaginal €ance
16-23 Year Old Women (FUTURE I)” This study is generally referred to asuif&/RE
| study. This study was a phase lll, randomized, double blind, placebo controlled tria
that enrolled 5455 women between the ages of 16-24 years old, with a mean age of 20
years old. It was conducted in 62 centers in 16 countries; Austria, Austraizi, B
Canada, Colombia, Czech Republic, Germany, Hong Kong, Italy, Mexico, New Zealand,
Russian Federation, Thailand, United Kingdom, the US, and Puerto Rico. Each subject
was also enrolled into one of the two immunogenicity sub studies.

The two sub-studies of protocol 013 were protocols 011 and 012. Protocol 011
ran from December 28, 2001 — June 11, 2004, and was titled, “Immunogenicity and
Safety of Quadrivalent HPV (Types 6, 11, 16, 18) L1 VLP Vaccine in 16-23 year old
women when administered alone or concomitantly with Hepatitis B vaccine
(Recombinant).” This study was conducted in 21 study sites in 5 countries in North
America (US), Latin America (Brazil, Peru), and Europe (Germang¢ciCRepublic).
Protocol 012 ran from May 30, 2002 — June 30, 2004, and was titled, “Immunogenicity

and Safety of Quadrivalent HPV (Types 6, 11, 16, 18) L1 VLP Vaccine in 16-23 Year
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Old Women with an Immunogenicity Bridge Between the HPV 16 Component of the
Quadrivalent Vaccine and the Monovalent HPV 16 Pilot Manufacturing Matdtialds
conducted in 48 study sites in 14 countries in North America (US, Canada, Puerto Rico),
Latin America (Colombia, Mexico), Europe (Germany, Austria, Italy, Russi
Federation, and the United Kingdom), and Asia-Pacific (Australia, Hong Kong, New
Zealand, and Thailand) (N. B. Miller, 2006). For all of the studies, the vaccinedjimg!
the Hepatitis B vaccine which was given along with the HPV vaccinepoelpb was
given intramuscularly at zero, 2, and 6 months.
The primary efficacy objective of protocol 013 was to demonstrate thatea thre
dose regimen of the quadrivalent HPV vaccine reduced the incidence of HPV 6, 11, 16,
and 18 related external genital warts, Vulvar Intraepithelial Neop(efN, Vaginal
Intraepithelial Neoplasia (ValN), vulvar, vaginal, or cervical cancevica dysplasia,
Cervical Intraepithelial Neoplasia (CIN) of any grade, or Adenocarcinor8#u (AlS)
compared with placebo. The primary safety objective was to demonstrate tles a thr
dose regimen of the quadrivalent HPV vaccine was generally well taler&teéhjects
recorded their oral temp 4 hours after each injection and daily for the nexd.4Ttay
also recorded any injection site or systemic reaction, which occurred on day Hays
after each injection. Pap testing was done on each subject at day 1, month 7, and every 6
months up to month 48; Pap test abnormalities were followed up. External genital
lesions were checked at day 1, month 3, month 7, month 12, and every six months up to
month 48, and whenever a subject presented with symptoms (N. B. Miller, 2006).
Protocols 011 and 012 each had a primary immunogenicity objective. The

objective for 011 was to demonstrate that the concomitant administration of the
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guadrivalent HPV vaccine and the Hepatitis B vaccine did not interfere with thenienm
response to either vaccine. It should be noted this is the only other vaccinertzsiiGa

was tested with. The objective for protocol 012 was to demonstrate that “the Final
Manufacturing Process (FMP) material of the quadrivalent HPV vacadioeead a

similar anti-HPV 16 response as those induced by administration of the Pilot
Manufacturing Material (PMM) HPV 16 vaccine that was used in Protocol 005:y'Stud

of PMM lot of HPV 16 VLP Vaccine in Prevention of HPV 16 infection in 16-23 year

old women” (N. B. Miller, 2006, p. 125). The subjects in protocol 011 were given either
the vaccines or the placebo. The HPV L1 VLP vaccine contained a dosage of 20, 40, 40,
20 mcqg for the types 6, 11, 16, and 18 respectively, and both the vaccine and the placebo
groups received 225 mcg of the aluminum adjuvant. The subjects receiving the Hepatitis
B vaccine received a dosage of 10 mcg which included 500 mcg of the aluminum
adjuvant; the placebo group received 420 mcg of the aluminum adjuvant. The Hepatitis
B vaccine was given as 1.2 mL single dose compared to the .75 mL dose of the HPV
vaccine (N. B. Miller, 2006). The subjects in protocol 012 received the same formulation
of the quadrivalent HPV vaccine as those in protocol 011. The subjects randomized to
receive the monovalent HPV were given a dosage of 40 mcg along with 225 mcg of the
aluminum adjuvant; the placebo groups received the same amount of the adjuvant.

In terms of prophylactic efficacy, the results showed that the observed vaccine
efficacy against both co-primary endpoints of 6, 11, 16, or 18 related CIN and 6, 11, 16,
or 18 related external genital lesions (EGLS) was 100%, and there were si0ofcase
cervical cancer. In the per protocol population, there was evidence of effic@aydasil

against CIN of different grades related to each of the vaccine HPV Bipdsgs were
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also discussed in the modified intention to treat population (MITT), which included
protocol violators and subjects who did not have to be naive to the relevant HPV types.
The efficacy for those not naive at baseline was 43%. In reviewing thedseDn.
Miller, the primary reviewer at the FDA noted that
Although administration of Gardasil to subjects who were seropositive and PCR
positive at baseline in Study 015 did not appear to be associated with an increased
incidence of cervical disease in the Gardasil group as compared to the placebo
group, the results in Study 013 and the combined analyses raised a concern for the
review team. In Study 013 and the combined analysis, there was a higher
incidence of Gardasil recipients with squamous intraepithelial lesioonagaced
to placebo recipients in this subgroup. The findings in Study 013 may be related
to the presence of an abnormal Pap test at baseline (N. B. Miller, 2006, p. 88).
An article about this study was published in the May 10, 2007 New England
Journal of Medicine; the same issue that the FUTURE Il article was publigie
article was titled, “Quadrivalent vaccine against Human Papillomavirugtepir
anogenital diseases” (Garland et al., 2007). The authors stated that the study was
designed, managed, and the results were analyzed by Merck in conjunctionteritialex
academic investigators and an external safety data monitoring boarch@Cetrk.,
2007). Merck also collated the data, monitored the conduct of the study, and performed
the statistical analyses; the authors had full access to the analysesariusenipt was
drafted by Merck employees, though all authors listed on this article approviaththe
manuscript and vouched for its completeness and accuracy of the data pré3arnéea (
et al., 2007).
The article went into slightly more detail about the study population, which was
primarily drawn from communities near universities and had to be comprised thfyheal

women who were not pregnant, were required to use contraception throughout the

vaccination period, had a lifetime number of no more than four sexual partners, and did
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not have a history of genital warts or abnormal results on cervical cyt@styyg

(Garland et al., 2007). A total of 6463 women between the ages of 16-24 years old were
screened between January 2002 and March 2003 at 62 study sites around the world. 5455
women were enrolled into the study and split evenly between the vaccine and placebo
groups (Garland et al., 2007).

The statistical analysis of the data used a fixed event design, which deafuire
least 38 cases of vaginal and cervical lesions associated with a vape¢Ry for the
“study to have 91% power to declare the vaccine efficacious againsttairieas the
primary composite end points with a one-sided alpha level of significance of 0.0125
(incorporating multiplicity adjustment), assuming a true vaccineagf§i of at least 80%”
(Garland et al., 2007, p. 1930). The analysis occurred approximately 1% years of follow
up after the administration of th& 8ose, and the primary analysis focused on women
who at baseline were not infected with vaccine type HPV. All data collectiamredc
before July 15, 2005, and the analysis was included in the application for vaccine
licensure, which was approved by the FDA on June 8, 2006 (Garland et al., 2007).

The results showed that in more than 95% of the subjects who were randomized
and included in “one or more of the type-specific, per protocol unrestrictegpshkee
populations” the vaccine efficacy was 95% of all grades of external analgamtaginal
lesions, 98% for all grades of cervical lesions, 91% for high grade vulvar oavagi
lesions, and 100% for adenocarcinoma in situ (Garland et al., 2007, p. 1932). The
intention to treat population included women regardless of their baseline HPV status.
The results from this group may more accurately reflect the efficabg ipdpulation at

large because girls and young women are not be tested for vaccine HPV typ&s pri
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vaccination. The efficacy against vaccine HPV types was 73% when daisgoé

external anogenital or vaginal lesions were combined and 55% when all grades of
cervical lesions were combined (Garland et al., 2007). The authors of tHes dotstate

that when evaluating effectiveness “against disease associated vitR\higpes

covered by the vaccine in the intention-to-treat population (as compared with the
unrestricted susceptible population) all additional cases detected in the \grocipe
occurred in subjects who were infected with vaccine type HPV before vaguninat
(Garland et al., 2007, p. 1940). In the discussion section of the article, the authors state
that “there appears to be no interference among the four HPV types covehned by t
vaccine, since 100% HPV type specific efficacy was observed in the pecqirot

analysis” (Garland et al., 2007, pp. 1935, 1940). Limitations cited were lack of long
term follow up, lack of knowledge about the duration of the vaccine and whether a
booster is needed, and that no minimum protective anti-HPV antibody titers have been
identified (Garland et al., 2007).

Trial #3, Protocol 007, ran from May 26, 2000 — May 10, 2004 and was titled, “A
Placebo Controlled Dose-Ranging Study of Quadrivalent HPV Virus LikelReaVLP)
Vaccine in 16 to 23 Year Old Women.” Efficacy results for this study were cothbine
with efficacy results from Protocols 013 and 015. This study helped to determine the
final dose to be used in the phase lll trials. The dose for Phase Il (20/40/40/2@ascq)
selected in June 2001 based on an interim analysis of this data. The mean age of the
women in this study was 20 years old. This trial was a phase IIb studiweitparts.

Part A was a randomized, double blind, placebo controlled trial. It took place inlsevera

centers across the US. Part B was a randomized, double-blind, placebo comtadlled t
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It took place in 23 sites in 5 countries: US, Brazil, Finland, Norway, and Sweden. Both
of these studies were dose escalating trials meaning that each grougdredarger

dosage of the vaccine than the previous group. The group that received the largest dose
of the quadrivalent vaccine also received the largest dose of the aluminum adjuvant.
Each study part had its own objective. The objective of Part A was to investigate

general tolerability of the quadrivalent HPV L1 VLP vaccine for types 6, 11, 1(®.18

B. Miller, 2006). The objective of part B was to identify the formulation with HPV 6, 11,
16, 18 that, when administered intra-muscularly in a 3 dose regimen, results inldecepta
type specific anti-HPV responses, as well as to demonstrate that the &dtoni®f the
guadrivalent HPV vaccine is well tolerated (N. B. Miller, 2006).

Part A had a total of 45 people enrolled and those people were broken out into
five groups. Two of those groups (la and Ib) received a placebo with the aluminum
adjuvant; group la received the adjuvant in a quantity of 225 mcg and group Ib received
450 mcgs. The three other groups (ll, 111, IV) received the quadrivalenineaicci
differing amounts, with each group receiving a higher dosage than the previous group.
All three groups also received the aluminum adjuvant with group IV receiving a higher
dosage of the adjuvant. For HPV types 6, 11, 16, and 18 plus placebo, each group
received the following dosages respectively: group Il — 20, 40, 40, 20, 225 mcg; droup Il
— 40, 40, 40, 40, 225 mcg; group IV — 80, 80, 40, 80, 395 mcg (N. B. Miller, 2006). Part
B had 1000 people enrolled and those people were also broken out into five groups. The
groups received the same dosages and the groups in Part A.

The efficacy endpoints for this study were evaluated by polymeraserehation

to detect persistent external genital and cervicovaginal infection with HPV 6, 11, 16,
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and/or 18, and to also determine if this infection was still present when performing the
same test four months apart. The secondary efficacy endpoint was to detéthare i

was HPV 6, 11, 16, or 18-related genital disease such as cervical, vaginal, or vulvar
intraepithelial neoplasia or related cancers, adenocarcinoma in sienital warts (N.

B. Miller, 2006). Exploratory efficacy parameters included both the incidencesf H
related procedures such as colposcopy with biopsy, definitive therapy, gemital wa
excision, as well as the rate of and time to clearance of HPV 6, 11, 16, or 18 infection (N.
B. Miller, 2006).

The primary safety endpoints were the proportion of subjects with severe
injection site adverse events, and the proportion of subjects with any vaccieeé rela
serious adverse events. To monitor safety, subjects took their temperature foafteours
each injection and then daily for the four days following each injection (N. BenMill
2006). Subjects were also asked to record any injection site reaction for days 1-14
following each injection. The subjects in Part A were contacted four daysafie
injection to “establish the absence of vaccine attributable SAEs and gssessl safety”

(N. B. Miller, 2006, p. 208). After those subjects had been assessed and general safety
information had been determined the study staff then proceeded to the subject8in Part
Pregnancies which occurred through month seven were followed for outcome data.

In evaluating the results, Merck addressed how they compared the groups that
received differing dosages of the aluminum placebo. Subjects who receivedéhe low
doses of quadrivalent vaccine formulation were primarily compared with subjects
received the placebo with 225 mcg aluminum per dose. Subjects who received the highest

dose formulation were compared with subjects who received the placebo with 450 mcg
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aluminum per dose. The safety profiles of the two placebo groups were then compared
observationally, and if their safety profiles appeared similar, then thel&asebo groups
were combined and compared with each of the three quadrivalent HPV vaccine groups
(N. B. Miller, 2006).

The study groups were further broken down into the per-protocol population and
the modified intention to treat populations (MITT), which consisted of three groups. The
results for these three groups showed varying rates of efficacy. Tt¢ecgffor the per-
protocol population (N=235), which consisted of subjects who received all 3
vaccinations, were sero- and PCR negative at Day 1 and PCR negative through Month 7
for relevant HPV types, and did not deviate from the protocol was 89.5% (N. B. Miller,
2006). The three MITT populations included those who did deviate from the protocol
though specific definitions of each group was not provided (N. B. Miller, 2006). The
results for these groups were, MITT-1(N=249) was 89.7%, MITT-2 (N=266) 88.5%,
MITT-3 (N=268) 64.5%.

The results showed that the estimate of vaccine effiaa2yb years after
completion of the three-dose regimen was 89.5%, and the “efficacy of the quadrivale
HPV vaccine appeared comparable with respect to the various vaccine comp(ents”

B. Miller, 2006, p. 18). The efficacy results were also broken down by region. The
Nordic region had a total of 233 subjects and an efficacy rate of 100%. The US had a
total of 501 subjects and an efficacy rate of 95.9%. Brazil had a total of 372 subgects a
the lowest efficacy rate of 60.7%. Merck did not know how to explain this except to say,
“It is unclear as to the reason for this finding, although the numbers of subjeatsadire s

There does not appear to have been a greater exposure to vaccine HPV types in the
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Brazilian population” (N. B. Miller, 2006, p. 219). The vaccine efficacy againstiacci
HPV type related persistent infection and disease for all formulatiodsugias study
was 87.6% (N. B. Miller, 2006).

Trial #5, Protocol 016 looked at the use of Gardasil in young adolescents. It ran
from December 7, 2002 — September 20, 2004 and was titled, “A Study to Demonstrate
Immunogenicity and Tolerability of the Quadrivalent HPV (Types 6, 11, 16, 18) L1
Virus-Like Particle (VLP) Vaccine in Preadolescents and AdolescerddpaDetermine
End-Expiry Specifications for the Vaccine.” This trial was conducted in 61rsant&9
countries including Australia, Brazil, Canada, Colombia, Costa Rica, Frantea®e
Greece, Guatemala, Israel, Netherlands, Philippines, Portugal, Spain, Swadeam, T
Thailand, United Kingdom, and the United States (N. B. Miller, 2006). This study was
composed of two sub-studies; the adolescent immunogenicity sub-study and the end-
expiry sub-study. The adolescent sub-study was a multicenter immmuciogand
tolerability study conducted in 3 groups; 16 — 23 year old females, 10 — 15 year old
females, and 10 — 15 year old males. The mean age for the 10 — 15 year olds was 12 and
the mean age for the 16 — 23 year old was 20. All subjects in this sub study received a 3
dose regimen of the quadrivalent HPV vaccine in a dosage of 20/40/40/20 mcg (N. B.
Miller, 2006). The objective of this sub-study was to demonstrate that the 3-deserregi
of the quadrivalent HPV vaccine results in similar anti-HPV 6, 11, 16, and 18 responses
four weeks post dose 3 in girls and boys 10 to 15 years old as it does in women 16 to 23
years old (N. B. Miller, 2006). The end expiry sub-study was a multicenpeyaiose
and tolerability study conducted in two female groups; 10 — 15 and 16 — 23 year olds.

Subjects from both groups were randomized to receive a 3-dose regimen a2@her
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(4/8/8/4 mcg), 40% (8/16/16/8 mcg), 60% (12/24/24/12 mcg), or 100% (20/40/40/20
mcg) of the dose formulation of the quadrivalent HPV vaccine (N. B. Miller, 200&).
objective of this sub-study was to identify the minimum partial dose formulation of
guadrivalent HPV vaccine among the 20%, 40%, or 60% partial dose formulations, given
in a 3-dose regimen that would induce a similar immune response as adtnomsif the
3-dose regimen of the full dose quadrivalent HPV vaccine (N. B. Miller, 2006). The
primary overall safety objective was to demonstrate that a 3-dose regirtie

guadrivalent HPV VLP vaccine is generally well tolerated in adolesegityoung

adults (N. B. Miller, 2006).

There were a total of 3000 subjects in this trial; 500 boys and 1500 females. All
of the males patrticipated in the adolescent sub-study and were theheforerathe full
dosage of the vaccine. Regardless of the dosage given, all subjects in both sub studies
received 225 mcg of the aluminum adjuvant. The subjects received the vaccimg at zer
2, and 6 months. There was no placebo in this trial. The primary immunogenicity
endpoints for the adolescent sub-study were to detect, by geometric nrsaamntitéiPV
6, 11, 16, or 18 at one month post dose 3 (month 7), and to identify the proportion of
subjects who were naive at baseline to the four HPV types who then became $ezoposit
four weeks post dose 3 (month 7) (N. B. Miller, 2006). The primary safety endpoint was
to identify any injection site or vaccine related adverse events. In thesesidistudy,
the overall proportion of subjects with at least one adverse event within 15 days of a
vaccination was comparable between the three groups. The proportion of subjects who
had at least one injection site or systemic adverse event was genefalydngpng the

16 — 23 year old females compared to the other groups (N. B. Miller, 2006). The 10 — 15
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year old boys had the lower rates of injection site or systemic adverse taeni®th of

the female groups (N. B. Miller, 2006). There were three serious adverseiauésts
adolescent study. One 13 year old female had vaginal bleeding 26 days following dose
one and 42 and 125 days following dose three. The bleeding lasted for one month, 7
days, and 9 days respectively (N. B. Miller, 2006). One 15 year old female had an
intentional overdose, though the results do not specify what she overdosed on, though she
did recover. One 15 year old male had lower abdominal pain, vomiting, and diarrhea; he
recovered (N. B. Miller, 2006). Five people discontinued the study due to adverse events
which included, pain and redness at the injection site, diarrhea, swollen cervighl lym
nodes, and rheumatoid arthritis (N. B. Miller, 2006).

In the end-expiry sub-study, the overall proportions of subjects with AEs wer
comparable among the 4 groups. The most common injection site adverse events were
pain and swelling, and most of those occurred afterthar2l 3' dose. There was a
slightly higher proportion of injection site adverse events reported by the 16 — 28d/ear
age group in the 20% and 100% formulations as compared to the 10 — 15 year old age
group (N. B. Miller, 2006). The most common systemic adverse events were leeadach
and fever and the proportions among the four groups were comparable. Systeme advers
events were reported less frequently following tfead & doses compared to th& 1
dose. A higher proportion of the 16-23 year old subjects (60-64%) had reports of a
systemic adverse event as compared to the 10-15 year old subjects (54-5B%) (N
Miller, 2006). There were ten severe adverse events in this sub-studyngclods of
consciousness, vaginal bleeding, convulsion (subject on psychiatric medication),

pregnancy related problems, and exacerbation of preexisting case of andtexia
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were also adverse events that caused some subjects to discontinue in the sthdy, whi
included rheumatoid arthritis, skin reaction, injection site pain, nausea, andttergilli
B. Miller, 2006).

The results for the adolescent sub-study showed that the males had the highest
numerical geometric mean titers followed by the 10 — 15 year old girlshandhe 16-
23 year old females (N. B. Miller, 2006). The majority of the per-protocol population
seroconverted by month 3, which was 4 weeks after'th@o®e (N. B. Miller, 2006).
Breaking that down by HPV type, 100% seroconverted for types 6, 11 and 16 four weeks
post dose 3 (month 7). 100% of females 10 — 15 seroconverted for type 18 four weeks
post dose 3 (month 7), while 99% seroconverted in the 10 — 15 year old boys and the 16 —
23 year old females (N. B. Miller, 2006). The 16 — 23 year old females who did not
seroconvert to at least one HPV type by month 3 and/or month 7 were heavier than their
overall cohort (170 Ibs vs. 133 Ibs) (N. B. Miller, 2006). The results for the end expiry
study showed that for the 20%, 40%, 60%, and 100% dose formulations, the
seroconvertion rate at one month post dose 3 (month 7) was 99.7%, 99.3%, 99.0%, and
99.6% respectively (N. B. Miller, 2006). The conclusion was that the 20% formulation
was the minimum acceptable end-expiry formulation (N. B. Miller, 2006).

Trial #6, Protocol 018 ran from October 8, 2003 — January 19, 2005 and was
titled, “A Safety and Immunogenicity Study of Quadrivalent HPV (Types 6, 11, 16, 18)
L1 Virus-Like Particle (VLP) Vaccine in Preadolescents and Adolestdits study
was a randomized, double blind, placebo controlled trial in boys and girls 9-15 years old
who were healthy and not yet sexually active. This is the only trial to useebpl

without the aluminum adjuvant. The dosage amount of the vaccine was also higher in this
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trial than the others. For the HPV 6, 11, 16, and 18 VLP the dosage was 40 mcg, 80 mcg,
80 mcg, and 40 mcg respectively. This study took place in 47 sites in 10 countries in
North America (US), Latin America (Colombia, Mexico), Europe (UK, Portugal
Norway, Denmark, Spain) and Asia (Thailand, Taiwan). The primary safetytiobjet
this study was to demonstrate that a 3 dose regimen of quadrivalent HPV vaccine i
generally well tolerated in adolescents and preadolescents (N. Br,MD06). The
primary immunogenicity objective was “to demonstrate that the 4-week pos3 dosie
HPV 6, anti-HPV 11, anti-HPV 16, and anti-HPV 18 responses induced by a 3-dose
regimen of quadrivalent HPV vaccine in preadolescent and adolescent boys are non
inferior to the responses observed in preadolescent and adolescent girll"asstave
observe the persistence of the immune response of the quadrivalent vaccine (N. B.
Miller, 2006, p. 300).

Enrollment in this study was stratified by age and gender, with two agpsgper
gender, 9-12 year old and 13-15 year olds. The primary immunogenicity endpomts wer
the anti HPV geometric mean titers for all four HPV types, and the pegeeoftaubjects
who seroconverted for the four HPV types; both of these were looked at four weeks post
dose three (month 7). The primary safety endpoints were the occurrence ofaary se
injection site reactions or vaccine related severe adverse events (NleB.2006).

Overall, there were 696 subjects randomized, and 692 vaccinated with at least one dose
of vaccine for the 9-12 year old age group, and 488 randomized and 487 vaccinated in the
13-15 year old age group. The immunogenicity results showed that the boys were noted
to have higher geometric mean titers (GMTs) as compared to theaililsugh

seroconversion rates were nearly identical (N. B. Miller, 2006). Four subjgetstta
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seroconvert at Month 7 to a vaccine HPV type. Two of those who received the vaccine
did not seroconvert to any vaccine HPV type, and two others at the same site who
received placebo, had very high anti-HPV antibody levels of the vaccine types. The
was concern that labels for the two vaccines were accidentally switdthethevtwo who
received placebo and that accounted for the discrepancy (N. B. Miller, 2006). |h&ral
subjects who were in the per protocol population who received the placebo were found to
be seropositive to at least one vaccine HPV type at four weeks post dose three (month 7).
Merck postulates that this could be due to issues around assay specificity, sample
mislabeling, or failure to identify receipt of incorrect study materialtdubird party
blinding. Dr. Miller the primary reviewer at the FDA commented that “theree 4
placebo recipients who may have incorrectly received vaccine (based on thefevel
antibodies noted). 7 of the other subjects became seropositive to only one vaccine HPV
type potentially were exposed to natural HPV infection with one of the vaccingeVv
(HPV 16). Seven others became seropositive to 2 or 3 of the vaccine HPV types” (N. B.
Miller, 2006, p. 315).

The safety results for this study showed that there were a stdlyskigher
proportion of adverse events in the vaccine group (5.0%) compared with the placebo
group (0.7%) ( (N. B. Miller, 2006). There were five incidences of serious adverse
events occurring in the vaccine groups within 14 days of injection; there were nbae in t
placebo group. These serious adverse events included anemia and dysfunctioeal uteri
bleeding, appendicitis, acute renal failure following surgery for a brokerr fiage
infected and painful toe. Three subjects in the vaccine group discontinued their

participation in the study due to adverse events, which included the individual who went
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into renal failure, one girl with severe swelling at the injection site, andnatewith
injection site pain (N. B. Miller, 2006). In each group, girls reported a higher number of
adverse events than the boys. Significantly higher proportions of vaccinemecipie
reported injection site erythema, pain, and swelling as compared to placghentsdiN.
B. Miller, 2006). The injection site adverse events were reported more aftérdbesl
than the # or 3° doses. The most common systemic adverse events occurring with 15
days of vaccination were headache, fever, and sore throat. In terms of immumygenici
this trial concluded that the vaccine was immunogenic in both the girls and boys of this
age group (N. B. Miller, 2006).

Two articles were published that discussed a combined analysis of thal clinic
trials to assess the effect of the vaccine. One article which wasnbit the FUTURE
Il study group and published in The Lancet looked at a combined analysis of four of the
clinical trials, protocols 005, 007, 013, and 015 (The Future 1l Study Group, 2007). The
other article which was written by Dr. Eliav Barr and colleagues,published in the
American Journal of Obstetrics and Gynecology and looked at a combined analysis of
five of the clinical trials, protocols 005, 007, 013, 015, and 016 (Barr et al., 2008).

The article written by the FUTURE Il study group restated themale for the
use of CIN 2 or 3 and AIS as the end points for the studies as these are the immediate
precursors to invasive cancer. It also restated that the studies wigreeddsy Merck in
collaboration with external investigators and an external safety and daiimnmg
board. Merck collated the data, monitored the study, did the statistical anahgsis
coordinated the writing of the manuscript with all of the authors (The FutGtedly

Group, 2007). The authors were actively involved in the collection, analysis, and
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interpretation of the data and the corresponding author had full access to the data and
accepted full responsibility for the contents of the manuscripts and the decision tb subm
the article for publication (The Future Il Study Group, 2007).
The participants were enrolled regardless of baseline HPV status or pap test
results, so that the trial would more accurately reflect the efficacysdety ®f the
vaccine in the general population including in women who may already be infected with
one or more of the vaccine HPV types (The Future 1l Study Group, 2007). Déaspite t
inclusion of all women, the primary efficacy analyses were done in women who were
naive to the relevant HPV types before vaccination. Supplementary analysatone
to assess the effect of the vaccine on the general study population. The aoaly$s
this article was part of the application for vaccine licensure submittée QA and
approved after a priority review on June 8, 2006 (The Future Il Study Group, 2007).
This article combined the four trials to look at a total of 20, 583 women who were
enrolled and randomized into one of those four trials. Eligible were healthy women who
were not pregnant, had no report of a previous abnormal pap smear, and had a lifetime
history of less than four to five sex partners (The Future Il Study Group, 2007). To
perform their analysis, the authors “did an exact test of the homogeneilgtivereisks
between the four studies before the data were combined for an overall @stimatcine
efficacy. Homogeneity between the studies allowed the common relatvend hence
the common vaccine efficacy to be estimated with an exact stratifiedeaap (The
Future 1l Study Group, 2007, p. 1863). The primary efficacy hypothesis was that the
administration of the vaccine would reduce the incidence of HPV 16 or 18 related CIN

grades 2 or 3 or worse compared with placebo (The Future Il Study Group, 2007).
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The results from this article showed that the participants were followed for
mean of 3 years and in the type specific per protocol populations, 85 women developed
histological confirmed HPV 16 or 18 related CIN 2 or 3 or AIS in the placebo group
versus one case of HPV 16 related CIN 3 in the vaccine group. The authors noted that
the women from the vaccine group had tested positive to HPV 52 at baseline and at the
time of diagnosis and treatment as well as for HPV 16 at the time of diaghiosis (
Future 1l Study Group, 2007). Vaccine efficacy for HPV 16 or 18 related CIN 2 or 3 or
AIS for the unrestricted susceptible population, which included participants whodecam
infected with HPV 16 or 18 before or within one month after receiving all three
injections, was 98%. For the per protocol it was 98% and for the intention to treat
population, it was 44% (The Future Il Study Group, 2007). There was no clear evidence
of protection against HPV 16 or 18 related disease in women who were positive by
polymerase chain reaction at baseline. The findings supported that the vacadseé is m
efficacious as a prophylactic and does not protect against strains alreselytfat the
time of vaccination (The Future Il Study Group, 2007). The vaccine showed efficacy
with respect to HPV 16 and 18 related lesions that might progress to invasivethascer
potentially reducing the incidence of those cancers (The Future Il Stody &G007). In
terms of populations to vaccinate, the authors state that the results show that there
strong evidence that the HPV vaccine should be targeted to adolescents before or
immediately after sexual debut, which would likely reduce their overklfaors
development of cervical cancer. Their data also suggested that vaccinaganailys

active women provided benefit against HPV 16 and HPV 18 related high gradelcervica
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disease, though the benefits of the vaccine diminished as the numbersnoé Ifekiual
partners increases (The Future Il Study Group, 2007).

The second article by Dr Eliav Barr and colleagues discussed the tdleetha
HPV vaccine can play in the population in reducing the burden of HPV 6, 11, 16, and 18
related diseases. ldeally females should receive the vaccine prior tocsbhutaland
with the median age of sexual debut in the US being 15 years of age, the ideal
vaccination period would be younger than 15 years old (Barr et al., 2008). The
effectiveness of catch up vaccinations in the 16-25 year age group wdedess that
group was likely to have already been exposed to and possibly contracted one or more of
the vaccine HPV types. However, the authors found that 16-25 year old women in North
America remained naive to the four HPV types in the first 5-10 yet@rssafixual debut.

The evaluations done in this article were meant to help make informed policdpdecis
regarding this vaccine (Barr et al., 2008).

A total of 21, 954 women from the five studies were included in the evaluation for
this article. The end points looked at were: the combined incidence of CIN 2 or 3 and
AIS; CIN of any grade or AlS; and genital lesions including genital welitd 1-3, and
ValN 1-3 (Barr et al., 2008). To perform the analysis, homogeneity of vaccinacgffic
was assessed before data from the studies were combined. Women were etodled i
study regardless of baseline HPV status, but the prophylactic efficdggeswere
conducted in an unrestricted susceptible population, which included subjects who were
sero-negative band negative by polymerase chain reaction to the relevantgeBtty
day one (Barr et al., 2008). An intention to treat population, which included all

participants regardless of HPV status and who received at least one dose of tiee vacci
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and who had one visit after enrollment was analyzed to estimate the population impact of
the vaccine (Barr et al., 2008).

The article stated that the results of the trials showed that the vaccine was
observed to be highly effective in the prevention of cervical, vulvar, and vaginal
precancers and genital warts that are caused by the vaccine HPV types/eHdhere
was no evidence of protection from disease that was caused by the vaccingkeV t
which the subject tested positive for before vaccination (Barr et al., 2008)e Aadcine
covers four HPV types, women who are positive to one or more of the vaccine types can
still be protected against the types for which she is naive at the time ofatant
Women who were positive to all four types received little benefit from thenatmm
(Barr et al., 2008). Based on the analysis done, the authors concluded that vaccination
before the age of 15 was most beneficial, and a catch up vaccination for sestiadly a
16-25 years old resulted “in substantial reductions in the burden of clinical Hea&dis
(Barr et al., 2008, p. 261.e9).

In 2007, an article was published in thanadian Medical Association Journay
Lisa Rambout and colleagues that performed a systematic review ofdee@virom
six randomized controlled trials of the HPV vaccine including monovalent and
guadrivalent vaccines (Rambout et al., 2007). The study characteristics fewitig r
were a total of 40, 323 women ranging in age from 15-25 years old who enrolled in the
six studies. The greatest number of lifetime sexual partners was sigitien had to
use contraception, and the majority of women had not had a prior abnormal pap smear.

The authors also looked at the data from the per protocol population and the intention to
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treat population; descriptions of each of these groups was discussed previdusly in t
section (Rambout et al., 2007).

Their review concluded that HPV vaccination among women naive to the vaccine
HPV types is highly efficacious in preventing infection with the vaccin¥ Hpe
specific infections including precancerous cervical disease. This wiasifzaly so
among young women aged 15-25 years who received all three doses and had not had
more than 6 lifetime sexual partners (Rambout et al., 2007). The per protocol analysis
more accurately reflected the estimation of the effect of vaccingbimgg girls before
they become sexually active. The intention to treat analysis provided a rooratac
estimate of the effect on a more “heterogeneous and potentially less compliant
populations” (Rambout et al., 2007, p. 475).

The following section discusses the efficacy of the vaccine. Included iatesart
that have been published regarding the efficacy of the vaccine, informatmonHe two
of the primary meetings about the recommendations for Gardasil and its use; the
Advisory Committee on Immunization Practices (ACIP) and the Vaccines @lateR
Biological Products Advisory Committee Meeting (VRBPAC). Quotes from

interviewees are also included where relevant.

Efficacy
Dr. Eliav Barr, the head of Merck’s HPV vaccine clinical program preskttie

safety and efficacy findings for Gardasil at the Advisory Commdteénmunization
Practices (ACIP) meeting in June 2006 as well as at the Vaccines andlBabddgical

Products Advisory Committee Meeting (VRBPAC) in May 2006. At the VRBPAC
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meeting, Dr. Barr discussed two kinds of efficacy; prophylactic, which is magyr

basis for licensure and addressed the impact of Gardasil to HPV naive saécts
population impact analyses that evaluated the efficacy of Gardasil in tfa ove
incidences of HPV disease regardless of whether the individual was naivelRvall

types at the time of vaccination. Since the vaccine is to be given to fenitlest\yerior
screening of HPV, the subjects were enrolled regardless of baseNhstatBs. The

design of the clinical trials was based on recommendations made by the Fap&inds

and Related Biologics Advisory Committee (VRBPAC) and the World Health
Organization (Bryan, 2007; Pratt et al., 2001; Rambout et al., 2007; VRBPAC, May 18,
2006).

The evaluation of the vaccine was two-fold. The primary evaluation was focused
on efficacy in subjects who at baseline were HPV-naive. The secondary evaluation
focused on the general impact of the vaccine regardless of baseline status. The endpoints
for the studies of Gardasil were: cervical, vulvar, and vaginal cancers rogatas; the
overall incidence of cervical intraepithelial neoplasia (CIN) of angeya
adenocarcinoman situ (AlS); and external genital lesions caused by HPV types 6, 11,

16, or 18. Immunobridging studies were also conducted as the vaccine is admirostered t
pre-adolescent girls. The immunobridging studies were used because vgaite im

studies of Gardasil could be conducted on pre-adolescents, efficacy studies would not be
feasible on this population due to the difficulty in performing genital sampling. The
immunobridging studies would therefore be used to demonstrate that anti-HP/ level
induced in females 9-15 were comparable to those observed in the older populations

where efficacy was demonstrated. According to the FDA, the ovelia@f rates of
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Gardasil in preventing clinical HPV disease are: 100% effectivestgdPV 16/18-
related cervical cancer by CIN 2/3 and AlS; 100% effective against HR\3-télated
vulvar and vaginal cancers by precancerous lesions; 95% effective agaihst HP
6/11/16/18-related CIN or AlS; 99% effective against HPV 6/11/16/18ectkatternal
genital lesions (FDA, 2006).

Gardasil is most effective when given before exposure to infection with HPV.
Gardasil is “immunogenic, it induces an immune response that's many-fold higher th
natural infection and it has an excellent safety profile” (FDA, 2006, p. 15). Tibaocsf
of Gardasil greatly depends on sexual activity and exposure to HPV, antusdxts
prior to any sexual activity and thus exposure to HPV (CDC, 2007). This was concurred
by a Merck researcher,

It was shown that women needed to get all three shots in order to be protected.

Some women in the clinical study encountered the virus after the first month and

before completing the entire regimen — those women were not protected. The

vaccine must be given to girls before they are sexually active. The prablenoi

is going to decide when a child is sexually active, so instead of trying to tgtire

when a child is sexually active, it is better to just have the children geheatexti
when they are still young. That way you can be sure of protection (Interview #3).

Gardasil does not prevent against an HPV type present at the time of vaccination, but
still protects against the other HPV vaccine types. Merck’s data shoeffibaty in
subjects already exposed to “the relevant HPV types” was -44.6% (VRBHAy 18,
2006). At five years follow up for one of the trials, protocol 007, a phase Ilb quadrivalent
dose ranging study and long-term efficacy evaluation, the prophylactiaffior
Gardasil was high and no breakthroughs due to waning immunity were documented
(CDC, 2007; VRBPAC, May 18, 2006). Merck did not feel that a booster would be

needed based on the five year data, though it remained unknown if a booster would be
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needed at some point (CDC, 2006, p.12; 2007; N. B. Miller, 2006). According to Merck’s
Dr. Brill Edwards, “efficacy was durable through at least 2.5 years posinedion with
respect to infection and disease caused by HPV6, HPV 11, and HPV 18, and at least 3.5
years post vaccination with respect to infection and disease caused by HPV liiseBeca
these subjects completed their vaccinations in 2003, the longer-term duratiocaaiyeff
of the vaccine will be known well in advance of the time needed to implement booster
vaccinations in the general population (if such booster are required)-E8xlards,
2006). The need for a booster did not change the CDC’s recommendation for this
vaccine, though they did caution that it might change the cost effectivertbgsvaiccine
(CDC, 2007). Based on the current trial results, Gardasil should be very effactive i
preventing about 70% of cervical cancers.

To examine immune memory, Merck conducted an immune memory evaluation
to determine whether Gardasil could “create the kind of memory that’s ieduddlof
long-term protected efficacy” (VRBPAC, May 18, 2006, p. 77). A fourth dose —a
booster — was given at year five “among women who received Gardasil.. lengfeal
whether we could demonstrate immune memory. And what you see can see is-that ant
HPV responses for 16, 18, 6, and 11 was the same, much, much higher, even at one week
and one month post dose — post fourth dose compared to the month seven results. So, we
have very high boostability, long term efficacy through five years and obviously, a
generation of robust immune memory” (VRBPAC, May 18, 2006, p. 77-78).

According to Merck’s trial data, there were not any break-through infedioms
to waning immunity. While Merck was able to demonstrate that efficacyosiat=sd

with the development of high titer anti-HPV responses, they were unable to a@efine

153



minimum anti-HPV level that protected boys, girls, and women against infection and
disease with HPV (VRBPAC, May 18, 2006). To fully evaluate efficacy, Merck
evaluated for break through infections. The longest duration of follow up was in protocol
005, which was with the HPV 16 component of Gardasil (VRBPAC, May 18, 2006). In
terms of the prophylactic populations at year four, there was 100% effictcyespect
to HPV 16 CIN. Merck was
comparing anti-HPV levels in the Gardasil group to a group of women who had been
previously infected with HPV 16, had mounted an immune response to the infection,
cleared the infection and what's left at day zero is the marker otttwassful clearance,
an anti-HPV level. And among the placebo recipients who were -- who atefriterion,
this is the anti-HPV levels, very stable over a prolonged period of timecinégmduced
immune responses were higher and they then reached a very stable plateau through
month 48, and the same results were observed for the other types. The other types were
actually closer to what we saw with the naturally infected women, but,agi#h a
plateau. So, with 100 percent efficacy at year four and the plateauing of thPahti
responses, we're...very confident that this vaccine will...have long lastmgne
protection. (VRBPAC, May 18, 2006, pp. 57-58).

In order to evaluate the full spectrum of cervical, vaginal, and vulvar digeas
women, women were allowed in the trial with some variation in the management of
abnormal pap tests. This allowed Merck to represent the diversity and approaches of
physicians inside and out of the United States (VRBPAC, May 18, 2006). The trial
population included some women who were infected with at least one HPV type at day
one, and therefore some of the women in the clinical trials did develop pre-carmes lesi
on their cervix within three years of vaccination, which is just 14% fewer than in the
placebo group. Due to the inclusion of these women in the trial, Merck knew that that this
was going to happen (VRBPAC, May 18, 2006). This included women who developed
pre-cancer lesions caused by any HPV type, not just the types prevented/dgcihe
(specifically, HPV types 6, 11, 16, and 18). There are over 40 types of sexually

transmitted HPV types, and some of the pre-cancer lesions observed in the study ma
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have been from any of these types, though there were some women in this study who did
develop pre-cancer lesions due to the HPV vaccine types. 27% of the women in the trials
were already infected with an HPV type contained in the vaccine at thetim

vaccination and the vaccine does not prevent against disease due to an HP\éaghe alr
present (CDC, 2007).

Merck planned to combine some of the studies together to improve the precision
of the efficacy estimates (VRBPAC, May 18, 2006). For the end points that invdlved al
four HPV vaccine types, Merck combined three studies, protocol 005, 013, and 015. For
the most important end point, which is HPV 16 and 18 related CIN 2 or 3 or AIS, Merck
combined all four of the protocols together to evaluate the results. In theffica
population, there were approximately 21,000 females with a median age of 20, the
majority of which were sexually active. Of this population, 27% was positive tasit le
one of the four HPV types, meaning that 73% of the population was completely naive to
the four HPV types. Of the 27%, most were positive to only one of the vaccine HPV
types, so Merck was able to determine whether the vaccine was efficacmosecting
against the other three in those women (VRBPAC, May 18, 2006). Merck’s data was
based on vaccination with all three doses. There was high study compliance and
approximately 20-30 people who got less than three doses, so Merck did not measure
efficacy in that population as there were not enough people (VRBPAC, May 18, 2006).

Merck had very precise and detailed means of analysis to look at all CIN and al
genital lesions caused by the four HPV types. Merck trained all of the colpstsdopa
precise way so that there was uniformity when taking a biopsy of suspeaoslesi

(VRBPAC, May 18, 2006). The process went as follows
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Every area of abnormality was biopsied and placed in a separate
container. They were then sent to the central lab and fixed -- and
processed and put into paraffin and then each biopsy was cut into 13
sections. The first two and the last two were put on slides, were then H
& E stained and were read by the pathology panel. The intermediate
pieces were sent to the PCR lab where DNA was extracted and typing
was performed (VRBPAC, May 18, 2006, p. 38).

Merck conducted a different analysis for the women who were naive to the
relevant HPV types at baseline, which was about 73%. This allowed for Merck to have a
clearer picture of how the vaccine worked in women who were naive and women who
were positive to at least one relevant HPV type at baseline. Since thheeviaagiven to
both populations, it was important for them to evaluate the vaccine in both instances. The
results of the trials were based on the endpoints that were evaluated. Tdredfd@nt is
the cervical cancer endpoint; proof of prevention for this endpoint for HPV 16 and 18
used CIN grades 2 or 3 and AIS as the primary endpoint as these are theatemedi
precursors to cervical cancer (VRBPAC, May 18, 2006). These endpoints were observed
in protocol 015, which was the CIN 2/3 efficacy study. In this study, there wereexl cas
of HPV 16 and 18 related CIN2/3 or AIS, though this was all in the placebo group,
showing 100% efficacy for those naive to the relevant HPV types at vaccination
(VRBPAC, May 18, 2006). Looking at the combined analysis of the phase 2 and 3 trials,
there were 53 cases of primary CIN 2/3 and AIS, yet these were alsah@lptatebo
group, again showing 100% efficacy in the population naive to the relevant HPVtypes a
vaccination. Looking at the broader HPV naive population, the efficacy was 99%.
Focusing just on CIN 3 and AIS, Merck saw 100% efficacy in this population.

The next endpoints that Merck looked at were the precursors to vulvar and

vaginal cancer, which are VIN 2/3 and ValN 2/3. These are rare cancers saditite
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of lesions are relatively uncommon (VRBPAC, May 18, 2006). The analysis for this
endpoint was done in the broadest population possible, combining three out of the four
trials; protocol 005 was excluded because of its sole focus on cervical diseadees€or t
endpoints, there were 24 cases of HPV 16 and 18 related VIN 2/3 and ValN 2/3, all of
which were in the placebo group, showing 100% efficacy in the population naive to the
relevant HPV types at vaccination (VRBPAC, May 18, 2006). Based on these key
endpoints, Merck showed that prophylactic vaccination with Gardasil “was highly
effective in preventing cervical, vulvar, and vaginal cancers caused by thePWtyples

in the vaccine using pre-specified surrogate markers” (VRBPAC, May 18, 2006, p. 46).

CIN of any grade and AIS were other endpoints that Merck looked at. The
primary evaluation for these endpoints was protocol 013, which was designed for the
detection of CIN of any grade (VRBPAC, May 18, 2006). There were 37 cases of the
primary endpoints, though all were in the placebo group, showing 100% efficacy. There
was efficacy for each one of the four HPV types and in the broader population, Merck
saw a high efficacy, which was 97%, and in the combined analysis, efficacy was 95%
(VRBPAC, May 18, 2006). There were four cases of CIN 1 lesions in the Gardasl gr
that were detected very early on after the end of the vaccination period, theugietre
none attributed to breakthroughs due to waning immunity.

The final endpoint reviewed by Dr. Barr at the VRBPAC meeting was the
external genital lesion prophylactic efficacy, where the endpoint wasltlspéctrum of
disease caused by the four vaccine types. This included genital warts ardsibimst
The primary evaluation was in protocol 013, though Merck did a supplemental analysis in

the combined data set, excluding protocol 005 because it did not evaluate genital lesions
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(VRBPAC, May 18, 2006). In the per-protocol population, there were 40 cases of lesions
in the placebo group (most of which were HPV 6 and 11 related), showing 100%

efficacy. Looking at the broader population of external genital lesionsa@ffigas

99%; in this population there were 113 cases in the placebo group and one in the Gardasil
group. The one case in the Gardasil group was an HPV 6 related condyloma, and
occurred shortly after completion of the vaccination regimen and was not due to waning
immunity (VRBPAC, May 18, 2006).

There were women in the trial who were positive to one HPV type, but were free
of infection with the other three relevant types and Merck also looked to see whether t
vaccine was efficacious against the remaining three. The efficacywddbhme
remained high against the three types that were not present at the timaradti@cc
(VRBPAC, May 18, 2006).

Dosing was another area that Merck wanted to try to make as realistissalsle.
Understanding that it would be difficult to ensure that adolescents wereatscti
according to the exact scheduled recommended — at zero, two, and six months — Merck
only required that people in the per-protocol population get vaccinated three times in a
one year period (VRBPAC, May 18, 2006). Any kind of dosing regimen of three doses in
a year was acceptable.

To evaluate the immunogenicity of the vaccine, Merck looked at a total of 14
genital HPV types, including the 4 vaccine types. The primary evaluation looked at
women who were negative to the four vaccine HPV types; the results for the other 10
types were not yet available. As a substitute for the other HPV types, avaqugiitest

at day one was used. This is not a good substitute, is not as sensitive, and a negative pap
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test only excludes 65% of CIN 2/3 and AIS present at day one caused by non-vaccine
types (VRBPAC, May 18, 2006). It is also possible that a woman is infectedysyabh

yet developed CIN 2/3, something a pap test does not pick up. The best that Merck was
able to do at this stage, without the final phase 3 results, is a population of women who
were predominantly HPV naive (VRBPAC, May 18, 2006).

According to the statements made at the VRBPAC meeting, the data to date
showed efficacy for at least three and a half years. The immunogetucityssshowed
bridging from adults to children and the sentinel cohort allowed Merck to look at the long
term efficacy. This is discussed is more detail in the section on post-mgrketi
surveillance. All of this data was needed and used to make public health pahicingg
the possibility of boosters if needed (VRBPAC, May 18, 2006).

Many articles were published regarding the efficacy of the Gardasiine.

Most of them supported the trial results’ data in terms of efficacy, yenaparity of
those articles still presented questions regarding the overall efb€#oy vaccine as
well as its use and long term outcomes.

One article touted the efficacy of the HPV vaccine and did not really pose any
guestions regarding the trials or the data, but did support continued to trials td@asgpess
term outcomes. An article publishedGynecologic Oncologhy Kevin Ault, who was
also involved in the Gardasil trials and listed as an author or corresponding authors
some of the publications of the trials results. In this article, the authtindethe trials
results demonstrated “up to 100% efficacy against persistent HPV and cersioal |
development” (Ault, 2007, p. S28). Using the Hepatitis B vaccine as a model, the author

stated that an effective vaccine must be able to induce a strong humoral immune
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response, and that the protection induced by the HPV vaccine appeared similar to the
immunity induced by the Hepatitis B vaccine (Ault, 2007). The data for the ¢tlinada
only goes out to five years, so the author used a mathematical modeling a@oalysis
attempt to determine the long term antibody response to a three dose regimew fos H
in females 16-23 years old. Using this model, “fitted to serum anti-HPV 1&level
measured over a 48-month period, estimated that in 50% of women anti HPV 16 levels
would remain above those induced naturally by HPV infection for 12 years, and above
detectable levels (>5.9 mMU/mL) for 32 years. A modified model (with arloita fit)
predicted that 99% of women would have almost life-long detectable anti HPV 1€ level
(Ault, 2007, p. S28).

The long term outcomes are still being monitored in the long term effibadies
that are being carried out in the Nordic countries (which are discusseah letisr i
chapter), and the author believed these are necessary due to the lag tirea betwe
exposure to HPV and the development of invasive cervical cancer (Ault, 2007). The
author still maintained that the results from the phase Ill trials of theigatzht and
monovalent HPV vaccine supported claims of efficacy and that the continued long ter
follow up is prudent to ensure that there is not waning immunity and that the vaccine
does induce the strong memory response demonstrated in the trials (Ault, 2007).

An article published in th@ournal of Women’s Healthy Kathleen Vetter and
Stacie Geller also largely supported the vaccine and the data from thé\tader &
Geller, 2007). The authors discussed that the vaccine was shown to be highly effective
women 16-26 years of age and that the data showed “100% efficacy for disease and 88%

efficacy for incident infection associated with the four strains” dsasehe vaccine
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being safe and well tolerated (Vetter & Geller, 2007, p. 1260). They did acknowledge
that while no booster is recommended at this time, long term immunity remains
unknown. The authors discussed that when modeling for the effect of the vaccine,
researchers found that vaccinating girls before age 12 would reduce the incidérce of t
vaccine HPV types cervical warts and cancer by 78% (Vetter &1G2D07)

Since the vaccine only targeted two oncogenic HPV strains, Vetter and féi¢lle
continued pap smears and HPV testing when appropriate remained critig&icalce
cancer prevention (Vetter & Geller, 2007). As the vaccine is prophylactic, tlvé pap
smears and HPV DNA testing in older women might be the only means for cervical
cancer prevention in this group as the vaccine is not recommended for femalesamider t
26 years old. They also believed that to change the course of cervical carazr, bro
vaccination coverage must be realized (Vetter & Geller, 2007). In order tasdo thi
Vetter and Geller believed that a comprehensive education program wasangtes
elicit demand from the target population. As most of the educational efforts had been
funded by the maker of the vaccine, the authors felt that this might make the public less
inclined to believe the information as it came from a source that would fingrimgséefit
from widespread use of the vaccine. Therefore, they believed educationalgrzsmpai
must be in the public realm (Vetter & Geller, 2007).

The following articles show support for the vaccine, yet still raisetipnss
regarding the vaccine. An article written by Charlotte Haug and publishiedNetv
England Journal of Medicindiscussed the fact that while the results of the clinical trials
are promising, sufficient evidence is still lacking since the real ingiddPV

vaccination on cervical cancer will not be observable for decades (Haug, 2008). The
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vaccine was licensed in June 2006, yet the first results from the phasdsilviia not
reported until May 2007. This left the author concerned that while the vaccine was
successful in reducing the incidence of precancerous cervical lesions calitied bg
and 18, a number of unanswered questions remained (Haug, 2008). The primary question
was what effect this will have on actual cases of cervical cancer and deadti)gody
how this vaccine will affect other oncogenic strains and whether protectingsttiese
two strains will open the door to other oncogenic strains becoming more significant
(Haug, 2008). Additional questions this author had were how the vaccine will affect
preadolescent girls since the studies on this population were for immune response, not
efficacy, and how will the vaccine affect screening practices since wstillareed to
get regular pap smears even if vaccinated. Additionally, since most Hétton is
cleared by the body, how does the vaccine affect the natural immunity againstrtdPV, a
of course how long the vaccine lasts and what kind of booster, if any, will be argcess
(Haug, 2008).

An article published by Margaret Stanley in British Medical Bulletin
discussed that prevention of infection by the strains of HPV covered by the vaeine
promising considering that efficacy rates for HPV 16 or 18 related CIN 2 os 3994
and 100% for HPV 16 or 18 related AIS and that the vaccine is safe and well tolerated
(Stanley, 2008). The author did also acknowledge that the efficacy rates for HPV 16 or
18 related CIN 2 or 3 or AIS in the intention to treat population was 44%. The author
discussed the trial results and supported the use of CIN 2 and 3 as the surrogatesendpoint

for evaluation of efficacy. She agreed that cervical cancer is not an ethidint due
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to the long time it takes to develop and the fact that there are interventionblavaila
prevent it (Stanley, 2008).

The author also felt that a number of factors remained (Stanley, 2008). The fact
that this is a prophylactic vaccine meant that this vaccine should be targeted to
preadolescent girls in the 9-13 year old range (Stanley, 2008). The expeawtéts be
from the vaccine include a reduction in the burden of disease caused by the v&¢ine H
types. Since the vaccine only includes two of the oncogenic HPV types, sciiegniiog
continue for the foreseeable future. Another factor discussed by the author wHedhe
of the vaccine in the developing world since that is where 80% of cervical casesr ca
occur. The biggest challenge in her view will be the implementation of adolescent
immunization programs since no platform for that currently exists (Sta20€y3).
Another factor is whether to immunize males. If herd immunity is to be achiéesd, t
the author believed that boys should be included in immunization programs. However,
she stated that in a heterosexual population, the spread of HPV infection can be& stoppe
entirely by complete protection of one sex alone and “dynamic simulation models of
HPV transmission show that if high coverage of females can be achieveds titdesto
be gained in the additional reduction of cervical cancer by vaccinating m&tasldy,
2008, p. 70). Overall, the author felt that the HPV vaccine has been shown to be
immunogenic and well tolerated, but would like to see an evolution in this vaccine
making it less expensive, delivered by a non-injectable method and provide sustained
long term protection (Stanley, 2008).

An article published in thAmerican Journal of Managed Caby Pamela Ann

Hymel also discussed the trial results and the efficacy rates of 100% foertpeotocol
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population and that the vaccine was relatively well tolerated in cliniaéd {(Hymel,
2006). Despite this efficacy rate, the author acknowledged that the ultimat# goal
preventing cervical cancer is still unknown because of the short trial duration.tdrang
efficacy trials are needed to fully assess the long term effects htimoodeling
techniques have predicted high efficacy (Hymel, 2006). The author expressed some
concern that Gardasil is approved for use in young girls yet this was not basedoah cli
efficacy trials in this population. Rather, bridging immunogenicity and safeties
were conducted where efficacy is inferred from immunologic responsesd®aggs 9-
15 with young women ages 16-26 who had demonstrated efficacy against HPV disease.
The duration of the vaccine is also unknown at this time and will be determined by long
term follow up (Hymel, 2006).

The cost effectiveness of the vaccine was also discussed by the authalt She f
that the true health care costs are unknown at this time since the lack of honigatler
data precluded actual assessment of the vaccine’s effects on cervicalncariidity
and mortality (Hymel, 2006). She did discuss how simple estimates to complex
mathematical models and cost benefit analyses have produced general conkansus “
implementation of HPV vaccine programs with continuation of appropriate sagegitiin
significantly reduce the prevalence of precursor lesions and cervicarcand will be
significantly cost-effective” (Hymel, 2006, p. S477). Some concerns expressesl in t
article were to target vaccination to girls before the onset of sexuatyattireceive the
most benefit from the vaccine, whether or not males should be vaccinated, to ensure that
women continue to receive pap smears, and to ensure that underserved population are

given access to this vaccine. Additionally, an education program for the puadli
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viewed as mandatory for acceptance of the vaccine as is promotion by thalmedic
community. Despite some unanswered questions, the author felt that the vaccine has
demonstrated efficacy and is cost effective (Hymel, 2006)

Another article published in tidew England Journal of Medicir®y George
Sawaya and Karen Smith-McCune had many of the same concerns (Sawanth& S
McCune, 2007). The authors began by stating that the vaccine appeared to be safe and
showed “significant efficacy against anogenital and cervical lesionsddlatvaccine
type in women with no evidence of previous exposure to vaccine-specific typasysa
& Smith-McCune, 2007, p. 1991). They did question the use of the CIN 2 surrogate
which was used as an endpoint because it is not an irrefutable cancertswanagap to
40% of such lesions spontaneously regress. CIN 3 was a more appropriat@surrog
endpoint in their view because it has the lowest likelihood of regression and the strongest
possibility of becoming invasive (Sawaya & Smith-McCune, 2007). The authors had
guestions from the FUTURE | trials and the efficacy among all subjects; stéted that
“rates of grades 1 to 3 cervical intraepithelial neoplasia or adenocarcin@maper 100
person-years were 4.7 in vaccinated women and 5.9 in unvaccinated women, and efficacy
of 20%. Analyses by lesion type indicate that this reduction was largely athlibuod a
lower rate of grade 1 cervical intraepithelial neoplasia in vaccinated myoraeefficacy
was demonstrable for higher grade disease, but the trial may have lackedeagega
to detect a difference” (Sawaya & Smith-McCune, 2007, p. 1992). This was sonilar f
the FUTURE Il study where efficacy for rates of grade 2 or 3 cdmvitaepithelial
neoplasia or adenocarcinoma in situ was 17% (Sawaya & Smith-McCune, 2007).

Analyzing the results by lesion type, the authors felt that efficacy pplgaaed to be
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significant for grade 2 cervical intraepithelial neoplasia; they dideedtthat efficacy

was demonstrable for grade 3 cervical intraepithelial neoplasia or adenoos in situ
(Sawaya & Smith-McCune, 2007). They also estimated that 129 women would have to
be vaccinated in order to prevent one case of high grade CIN during an average of thr
years (Sawaya & Smith-McCune, 2007).

An explanation given for the modest efficacy that they discussed was that the
vaccine does not have protection against vaccine HPV types already ptdkertime of
vaccination, and that vaccination before the onset of sexual activity seems to be
preferable to vaccination once sexual activity has been initiated (&a&n@wnith-

McCune, 2007). Another explanation they offered was that there are at least 15
oncogenic strains of HPV and this vaccine only covers two, HPV 16 and 18. Therefore
only targeting two strains may not have a great effect on overall ratesrofgsige

lesions (Sawaya & Smith-McCune, 2007). They also discussed that the findimgs fr
the FUTURE Il study showed that “the contribution of nonvaccine HPV types tdlovera
grade 2 or 3 cervical intraepithelial neoplasia or adenocarcinoma in situzable si.the
overall disease incidence regardless of HPV type continued to increase, ttzs
possibility that other oncogenic HPV types eventually filled the biologiwenlieft behind
after elimination of HPV types 16 and 18" (Sawaya & Smith-McCune, 2007, p. 1992).
The authors also had concerns about the effect of the vaccine on preadolescast girl
they were not included in efficacy studies. Overall, they felt that the vadomed

high efficacy against HPV 16 and 18, that the vaccine appears to be safe, and that
delaying vaccination would mean that some women might miss an opportunity from

protection against these strains. Yet, they do recommend that a cautious approach be
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taken with the vaccine as there are still unanswered questions regardiagygffiawaya
& Smith-McCune, 2007).

An article published in thAnnals of Medicindy Jorma Paavonen and Matti
Letinen also raised some concerns about the vaccine (Paavonen & Lehtinen, 2008). The
authors stated that the clinical trials showed that the vaccine is almost 1@@¥%vefin
preventing infection and high grade pre-cancer associated with vaccineypé#¥vand
that the vaccine appeared to be safe, well tolerated, and highly immunogenic vémen gi
in three doses within six months. The efficacy after 3 years in women who were not
previously infected with HPV 16 or 18 was 98% (Paavonen & Lehtinen, 2008). The
authors were concerned that the vaccine efficacy was 44% in the intention to treat
population including all women with or without previous infection, and the vaccine
efficacy against all high grade cervical lesions (CIN 2 or 3) regardlessisal HPV
type was 17% (Paavonen & Lehtinen, 2008). For the endpoint of vulvar or vaginal
lesions (VIN 2 or 3, ValN 2 or 3), the authors were encouraged by the efficacy rate of
100%, though they felt similar concern that the efficacy rate in the intenticgato tr
population was 71% and 49% irrespective of whether or not HPV DNA had been
detected (Paavonen & Lehtinen, 2008).

The authors were concerned about the population impact of the vaccine since it is
prophylactic and the efficacy therefore would be much lower for those plseadally
active and exposed to HPV (Paavonen & Lehtinen, 2008). They felt that this made it
difficult to infer the effectiveness of the vaccine as well as the role of n@meadPV
types in the overall rates of pre-cancerous lesions. The authors agreed veiyla Sad/

Smith-McCune that CIN 2 was not a strong surrogate end point becauseassi@gr
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rate is up to 40% (Paavonen & Lehtinen, 2008). They felt more comfortable with CIN 3
as a surrogate end point because spontaneous regression is less likely. t thesdel
important to “understand that both CIN 2 and CIN 3 trigger treatment in clinicaigg’act
(Paavonen & Lehtinen, 2008, p. 165).

The authors did have questions and concerns raised by the vaccine effitacy tria
The first was that not all cervical and vaginal cancers are caused by6i&nd 1.8
leaving women vulnerable to the other oncogenic HPV types. Second, the prophylactic
nature of the vaccine makes it necessary to vaccinate women before thegceel inf
with these HPV types in order to receive the full benefit of the vaccing.nidkes
preadolescents the primary target population. Third, they felt that more cativeffess
studies are needed for the secondary target population which includes older temales
26 years of age who have had their sexual debut. The authors felt that resources should
not be diverted from the primary target group. Fourth, they questioned whether males
should also be included be vaccinated. They felt that a gender specific vacaiseaga
sexually transmitted infection was not necessarily a good idea and the ‘@&thic
gender-specific vaccination policy is a difficult concept’(Paavonere&tiben, 2008, p.
165). Finally, the authors wondered what the effect on actual rates of cervieal canc
morbidity and mortality would be, and thought it might be possible, though unlikely, that
non vaccine HPV types might emerge as important oncogenic high risk HPV types.
Overall, they felt that the data to date provided sufficient evidence to suppoyt polic
recommendations for the introduction of the HPV vaccine (Paavonen & Lehtinen, 2008).

An article published by Gerd GrossMedical Microbiology and Immunology

stated that while the trials for Gardasil demonstrated 100% efficacy ianney clinical

168



disease, questions still remained (Gross, 2007). Since the vaccine is prophiactic
author agreed with others that to have the greatest public health benefit, the vacc
should be given before exposure to HPV. Therefore, he believed a successful waccinati
program should be aimed at preadolescents and stress the importance of vaccioation pri
to sexual initiation (Gross, 2007). The author did have questions regarding the vaccine.
One question was how this vaccine really affects the incidence of cervicarca
mortality since it will be decades before the effect of the vaccine ontile aases of
cervical cancer are known. He agreed with the endpoints of the study as CIN 2and 3 ar
precursors to invasive cancer, yet still questioned the effect on actuabtasevical
cancer (Gross, 2007).

The duration of protection was also an issue as the trials only go out to 48 months,
so it remains unknown how long people are protected. Along with this is whether the 3
doses are needed and whether 2 doses may provide the same level of immunltgsas wel
whether another adjuvant might prove to prolong protection (Gross, 2007). The author
also had questions about whether males should be vaccinated and how that would impact
“herd immunity” and the effect that would have on the prevention of genital warts and
anal and penile cancer in that population. Finally, the author stated that somestiata e
that the vaccine could generate cross immunity to other types of HPV anidnogest
whether this could potentially protect against an even larger number of cersezdali
yet if that cross protection did not occur, then the author believed that the vaccine should
eventually include more oncogenic HPV types (Gross, 2007).

An article published in th€urrent Opinion in Investigational Drugsy Archana

Monie and colleagues agreed that the trial for Gardasil had been successfulimginduc
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protection from persistent HPV infection with HPV types 6, 11, 16, and 18. The authors
felt that broader protection might possibly be achieved by developing a muitivale
vaccine including more HPV genotypes to include the other oncogenic types (Monie,
Hung, & Wu, 2007). However, doing so might increase the cost and complexity of the
manufacturing process which may decrease the rate of return, paisuiad

manufacturing the current vaccine is expensive and requires a numbelitoé$dor

large scale production and distribution (Monie et al., 2007). The authors also postulated
that a different adjuvant might also influence the level and length of the immune
response.

The authors did have some concerns about the existing vaccine. They were
concerned that the prophylactic nature of the vaccine did nothing to relieve the
considerable burden of HPV infections worldwide (Monie et al., 2007). Additionally, it
will take decades to understand the impact the vaccine will have on actual rates of
cervical cancer “because of the prevalence of a significant populationxigting HPV
infections and the slow process of carcinogenesis” (Monie et al., 2007, p. 1041). To deal
with these issues the authors believed that it is important to continue the devélopme
therapeutic vaccines against HPV, though an ideal vaccine in their view wouldtpreve
new infections while treating established HPV infections and HPV asso@atedd
(Monie et al., 2007).

An editorial published in thHew England Journal of Medicir®y Lindsey Baden
and colleagues supported the efficacy claims of the clinical tridala)sefelt that the
efficacy of the vaccine was limited by two main factors (Baden, Curfmarrjddey, &

Drazen, 2007). First, not all cervical cancer is caused by HPV 16 and 18, |eavanw
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unprotected by the remaining oncogenic strains. Second, this is a prophyladtie vacc
S0 it is necessary to vaccinate young women before they become sexualladtive
therefore exposed to HPV, something that may prove to be difficult (Baden et al., 2007).
Both of these concerns are linked to the unanswered question of how this affectsthe rate
of cervical cancer morbidity and mortality. Additional questions such as whetles ma
should be vaccinated, the durability of immune protection, whether two doses could
provide equal protection, and whether the “the potential exists of non-vaccind relate
strains to emerge as important oncogenic serotypes” were also raided @gal., 2007,
p. 1990). While the authors understood the use of CIN 2 and 3 as the surrogate endpoints
for the trials, the ultimate outcome of cancer prevention requires long teemvatien of
a large number of treated women (Baden et al., 2007).

Another editorial published iRediatric Researchy Paul Krogstad and James
Cherry supported the efficacy results from the trials, yet acknowledgeithé¢haue
efficacy will not be known for decades (Krogstad & Cherry, 2007). The authotdelt
there is still much to learn about the vaccine and work to be done to lessen the burden of
HPV related disease. They discussed the prophylactic nature of the vaxctthatat
offers no benefit to those already infected with the vaccine HPV typestidiudiy,
they felt it was important that vaccination is not a substitute for routine akcaocer
screening, as well as the fact that the current vaccine strategyofaaeinating females
does not result in herd immunity (Krogstad & Cherry, 2007). Other concerns exjpresse
were that the duration of protection is currently unknown, and that there is thelggssibi

that less common oncogenic HPV types will replace those covered by the vaccine
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Overall, they felt that the current HPV vaccine is an excellent placartqlstogstad &
Cherry, 2007).

An article published in théournal of Midwifery and Women’s Healbtly Nancy
Zonfrillo and Barbara Hackley, spoke similarly about the vaccine as the authors
previously discussed in this section (Zonfrillo & Hackley, 2008). Overall, gleyhat
the trials demonstrated strong efficacy in preventing vaccine HPV typiealevaginal,
and vulvar disease primary in females who were HPV naive. The efficadgssas
robust in females who had HPV infection (Zonfrillo & Hackley, 2008). The authors were
concerned that since the vaccine is prophylactic and the efficacy anlaygely focused
on participants who were completely naive to the vaccine HPV types, iohag a true
reflection of efficacy in the total population. Participants who showed evidencereht
or prior infection with vaccine related HPV types represented less than 30P6fahal
participants in the phase Il and Il trials and were only included in a subsatatgff
analyses (Zonfrillo & Hackley, 2008).

The differing efficacy rates between the vaccine type HPV naivddsraad the
general population are not insignificant to the authors. They felt that strongly
emphasized the need for females to be fully vaccinated prior to sexualanitrmtrder
for them to receive the maximum benefit of the vaccine (Zonfrillo & Hackley, 2008)
The authors felt that the long term efficacy of the vaccine is largely unkreowd
therefore it is unclear how durable the protection is and whether a boostetad.nee
Efficacy studies were not done in girls ages 9-15; they were only included in
immunogenicity studies. This led to the presumption that the vaccine had comparable

clinical efficacy in younger females, however the authors felt this pfgsamshould be
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held with caution until formally studied (Zonfrillo & Hackley, 2008). Additional
concerns by the authors include the effect of the vaccine on pregnant women despite the
FDA's classification of the vaccine as pregnancy category B, mednggafe to use
while pregnant. However, the ACIP does not recommend the use of this vaccine during
pregnancy due to insufficient data (Zonfrillo & Hackley, 2008). The possibility that
decreasing the prevalence of one HPV type may make other oncogenic strains more
robust was also mentioned as a concern. They also discussed the variation in HPV
prevalence between countries where some regions have higher ratéaiofstegins of
HPV than others. This may affect the effectiveness of the vaccine if thee/&tieV
types are types that are not as prevalent in a certain part of the worldthéeaecine is
being used. Another concern is that receiving the vaccine would decreadedlibat
women accessed pap smear which would remain necessary as infection taaclusti
with other HPV strains. The final concern expressed by the authors wasfecst@aiess
of the vaccine and whether and how the high cost of the vaccine would impact its use
(Zonfrillo & Hackley, 2008).

Many of my interviewees spoke to some of the efficacy issue raised in these
articles. First is the theoretical issue of whether or not protectimgsagiae two
oncogenic strains of HPV would open the door to other strains thus making them more
potentially harmful, or spoke to the fact that the strains covered by Gardasitare
necessarily the most common in other parts of the world. One physiciarcheseano
had many unanswered questions, spoke to this point when asked what her thoughts were
about the inclusion of strains 6 and 11, which cause genital warts. She stated that

The reason these are all open questions is there are other types and they're
not that common in this country but in other parts of the world 6 and 11
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aren't necessarily the most common types. So will we see replacement
with other types with the results that there’s no change in disease?
Possibly. | think that some of the early efficacy data from the interim
results of the phase lll trials suggest that that's happening which is why
the efficacy is so much less than what you've predict. We may not be
seeing a difference in CIN3 at all. Maybe the drop in 6 and 11 - 16 and 18
CIN3s has been replaced by other types. Don't know, right? (Interview
#7)

Another physician researcher also discussed the inclusion of strains 6 and 11. He
thought that “it’s actually a very good idea. But the reason is that we have many
ways to combat cervical cancer in this country, many really well-proves, way
through screening, for example. We have absolutely no ways to prevent genital
warts, just none. We have no primary prevention strategy for genital warts”
(Interview #8).

Another problem that was discussed was that the vaccine is given
preadolescent girls. There was some concern about that particularlyhgince t
trials for the younger girls did not include efficacy studies. One physician
researcher discussed her concerns, even though she felt that they may just be
theoretical concerns at this point. She discussed

The transformation zone, which is the area on the cervix between the
squamous and the columnar epithelium - there are two cell types that meet
on the cervix. That's a fairly unusual situatiorsa that junction between

the two cell types on the cervix is very wide in young girls and as we
undergo puberty and mature it starts to travel up towards the opening of
the cervix and then into the canal. So when we vaccinate young girls
we're populating this huge area now with memory T cells that are primed
to recognize those types of HPV and protect against that and that's good.
This theoretical worry that | have is that those T - there are so many more
of them because of vaccination than a natural immune response from a
normally acquired infection so now we have a whole new situation we've
never had before. Many, many more T cells maybe with a much broader
antigenic repertoire maybe that can cross-react against types thatlporm
you wouldn't get protection against. | don't know what that's going to do
to, again, the infections that come in later from other types stimulating this

174



new population of T cells and maybe not invoking a protective response
but more of an inflammatory response. And there’s a lot of literature
linking inflammation to cancer. So I'm not sure what’s going to happen to
these girls as they age and as they then get exposed to the non-vaccine
types (Interview #7)

Another researcher who worked on the clinical trials was not concerned about

vaccinating this age group. She felt the best age was still youngesbéias

well known that the younger you give it, the better the immunological response.

The body is more primed at a younger age to make antibodies” (Interview # 5).
The following section addresses the safety of the vaccine as discuddedchy

scientists at the approval meetings for the vaccine, as well as quotesynonenmviews.

Safety was also discussed in the clinical trial section as part of thigptieacof each of

the trials.

Safety
Dr. Eliav Barr from Merck discussed the safety record of Gardasil at the

VRBPAC meeting in May 2006. Safety was evaluated in a structured approaclashat w
uniform in all of the studies (VRBPAC, May 18, 2006). Non serious adverse events were
collected between day one and day fifteen using vaccine report cardsesspibich

was done in all of the studies. Serious adverse events were also collectedyrone

through day fifteen and any serious adverse events that occurred at any tngeadwri

of the studies was reported. There was a mandatory worksheet that wasexaiplet

every visit to ensure that no serious adverse events went unreported. A medioal hist

was also collected at every visit to capture any event that may notithaith the pre

defined adverse events categories. A data safety monitoring board was siggervise
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the phase lll studies (Brill-Edwards, 2006; FDA, 2006; N. B. Miller, 2006; VRBPAC,
May 18, 2006).

While over 27,000 subjects were enrolled in the trial, the population that received
Gardasil itself was 21,400. Serious adverse events, pregnancy outcomes, and new
medical histories were recorded for each of these subjects. For a suhsgtabulation
called the “detailed safety population” vaccine report cards were usddinCates in
protocol 015 used spontaneous reporting rather than the vaccine report cards (VRBPAC,
May 18, 2006). In discussing the safety of Gardasil, Dr. Barr explained that #rere w
more subjects in the Gardasil group than the placebo group so the comparisons between
the two were done on a percentage basis (VRBPAC, May 18, 2006).

According to Dr. Barr, there were slightly more adverse events indhea§il
group than the placebo group, due to injection site adverse event experiences, which were
generally mild to moderate in intensity and generally short-lived (VIRBRMay 18,

2006). The incidents of serious adverse events were comparable between the two groups,
and those thought to be vaccine related were rare. A few women died and the most
common cause of death was a motor vehicle accident. There were very rare
discontinuations due to adverse events (VRBPAC, May 18, 2006).

A typical worry for the Merck investigators was allergic reaction.Barr
mentioned that there were seven serious adverse events that were judged lgaiakesti
to be possibly, probably, or definitely vaccine related, though at this meeting, he did not
go into detail of what these were except to say that there was one brochossgasm i

Gardasil group and one case of hypersensitivity in the placebo group (VRBRAQ,aVI
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2006). Beyond that, Dr. Barr stated that there were a variety of differentesqesy that
women reported. (VRBPAC, May 18, 2006).

In order to evaluate these events, subjects were required to take theiataneper
four hours after receiving the vaccine and then continued that over the next four days. In
the detailed safety population, subjects who received Gardasil had a slightly tate
of fever, mostly low-grade (VRBPAC, May 18, 2006). The rates were comparable
between the two groups when it came to a high grade fever. Looking at the cf@ldi®n
year olds) versus adults (16-26 year olds), there were slightly lessadwents in the
children compared to the adults (VRBPAC, May 18, 2006).

Another feature of the safety monitoring of the studies was the focus on
pregnancy outcomes since this vaccine is given to women of child bearing potential
the trials, women were required to undergo urine pregnancy testing becauseitie vacc
had not been tested in pregnant women, so if they tested positive, they were not
vaccinated (VRBPAC, May 18, 2006). It was not possible to entirely prevent women
already enrolled in the study (who had a negative pregnancy test prior togetiter
study) from getting pregnant during the study, so all pregnancy outcomes vegod\car
evaluated (VRBPAC, May 18, 2006). Women were instructed to use contraception
during the trial. Medical histories were taken during pregnancy in all wonten a
outcomes were evaluated in both mother and child through the neonatal period. Infants
were followed over the course of the years of the trials because Merck wantelld
sure that anything that was not picked up during the neonatal period could be picked up
later on. Included in the evaluations were causes of spontaneous abortions to obtain the

reason why this occurred (VRBPAC, May 18, 2006).
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The pregnancy outcomes as of November 2005, which were reported at the
VRBPAC meeting were based on a total of 1,115 women who had a pregnancy, some of
which had multiple pregnancies or twins, meaning there were more pregnangies tha
there were women with pregnancies (VRBPAC, May 18, 2006). There were
approximately 2,000 pregnancies whose outcomes were known. The Data Safety
Monitoring Board asked Merck to divide the pregnancies by the onset of the pregnancy
and its proximity to vaccination using a 30 day number; estimated onset of pregnancy
within 30 days of vaccination or beyond 30 days of vaccination (VRBPAC, May 18,
2006).

Looking at the Gardasil and placebo groups within 30 days of vaccination, there
was slightly less spontaneous loss in the Gardasil group compared to the ptacgho g
and slightly higher live birth rates compared to placebo. Beyond the 30 days, there were
comparable rates of spontaneous loss, slightly lower elective terminaitiahslightly
higher live birth rates (VRBPAC, May 18, 2006). Congenital anomalies betweemathe t
groups were also comparable; there were fifteen cases in the Gardasil geugp ve
sixteen cases in the placebo group. When breaking down by proximity to vaccination,
there was a difference in the patterns. In the group within 30 days of vamtjraére
were five congenital anomalies all in the Gardasil group. These fivecibalg
anomalies were all different and occurred at different times in the womgsancy
(VRBPAC, May 18, 2006). Beyond 30 days, there were six fewer anomalies in the
Gardasil group compared to the placebo group, but at the VRBPAC meeting, DtidBarr
not give specific numbers of these anomalies (VRBPAC, May 18, 2006). Based on the

Gardasil package insert, there were 10 cases of abnormalities in tesiGgiroup and
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16 in the placebo group (Merck & Co., 2006). The types of anomalies observed in both
of these groups are “generally observed in pregnancies in women aged 16-26”, and
Merck’s teratology experts looked at all of the cases and determined thateteey

highly unlikely to be related to Gardasil (Merck & Co., 2006).

Merck does not know if Gardasil antigens or antibodies are excreted in human
milk, though they do say that caution should be exercised when Gardasil is adninistere
to a lactating woman nursing her baby. 995 nursing mothers (500, vaccine, 495, placebo)
were given Gardasil or placebo during the trial. Seventeen infants oftsubjer
received Gardasil and 9 infants of subjects who received placebo experiendedsa ser
adverse event, though Merck’s investigators in the trial did not determine dHsse t
vaccine related (Merck & Co., 2006).

Based on minutes from the ACIP meeting held in June 2006, side effects were
reported in the trials, and Gardasil did show slight increases in injecticadsiese
events than in the placebo group. The rates of serious adverse events warg\extre
low. The most common adverse events were headache, dysmenorrhea and related
symptoms, sore throat, nasopharyngitis and other flu-like symptoms. Based omthe dat
so far, Gardasil has an excellent safety profile; the vaccine contemmmaoents that are
well known and are understood to be safe and effective. Merck believed that Gardasil
would have a strong public health impact (CDC, 2006).

The CDC released a document in June 2007 with answers to some of the most
common questions about Gardasil including addressing concerns about the safety of this
vaccine (CDC, 2007). They stated that the clinical trials found no increased number of

serious adverse events in girls/women who received the vaccine compérduoae
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who received placebo. Like all vaccines, Gardasil has some side effects, bdviseryA
Committee on Immunization Practices (ACIP), which recommends use ohgagcci
determined that the benefits of Gardasil outweigh the risks. Since the vaccineeha
licensed, the most common reports to the Vaccine Adverse Events Reporting System
(VAERS) have been reactions at the site of injection, which was also seen initta cl
trials. There were also some cases of fainting after vaccination\RM2008). Since

the vaccine was licensed, there have been 13 reports of Guillain-Barre@gn@BS)
among persons who received Gardasil. Guillain-Barre Syndrome (GBS} @t@irate

of 1-2/100,000 person per year during the second decade of life, some cases occur
coincidentally following vaccination, but not necessarily due to vaccinatiore $ec
vaccine was licensed, there have been three deaths reported among peos@teived
Gardasil: One involving a pulmonary embolism; one involving myocarditis due to
influenza A infection; and one from a blood clot. These deaths are being fully
investigated by the CDC. Since more than 5 million doses have been distributed thus far,
some deaths occurred coincidentally following vaccination, but not neceskagito
vaccination (CDC, 2007).

Safety was discussed by some of my interviewees. One issue that was bpought
was how safety is ensured, particularly in the youngest age groups. Despite the
immunogenicity studies that involved children as young as 9, there was still some
concern about the long term safety of this vaccine on girls so young and who had not yet
gone through puberty. One researcher had concerns about the immunobridging studies
and felt that they did not adequately address issues of safety. She said

Immunobridging studies just showed same antibody titers between
younger and older girls who received the vaccine. There were no studies
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that ever said it was safe to do in infancy - just that it showed the same
efficacy and assumed same safety. The primary aim is to show an
antibody response - there was nothing done to show it was safe in that age
group. This is common in vaccines - in different age groups they are
worried about antibody titers, they are not worried about differences in
safety. They don’t know the difference in safety if the vaccine is given to
12 year olds for HPV

One physician researcher when asked if there were more safety concenas for t
girls 9-15 than for older females, she replied,

| think there are theoretical concerns. The transformation zone, which is
the area on the cervix between the squamous and the columnar epithelium
- there are two cell types that meet on the cervix. That's a fairly ahusu
situation. We have the same situation in our esophagus going into the
stomach, two cell types meet, in the lungs two cell types meet and those
are all sites where cancer can occur pretty regularly. So that junction
between the two cell types on the cervix is very wide in young girls and as
we undergo puberty and mature it starts to travel up towards the opening
of the cervix and then into the canal. So a 50-year-old woman, that
juncture is way up high and in young girls way out here. So when we
vaccinate young girls we're populating this huge area now with memory T
cells that are primed to recognize those types of HPV and protect against
that and that's good. This theoretical worry that | have is that those T -
there are so many more of them because of vaccination than a natural
immune response from a normally acquired infection so now we have a
whole new situation we've never had before. Many, many more T cells
maybe with a much broader antigenic repertoire maybe that can cross-
react against types that normally you wouldn't get protection against.
don't know what that’'s going to do to, again, the infections that come in
later from other types stimulating this new population of T cells and
maybe not invoking a protective response but more of an inflammatory
response. And there’s a lot of literature linking inflammation to cancer.
So I'm not sure what'’s going to happen to these girls as they age and as
they then get exposed to the non-vaccine types (Interview #7).

She also had safety concerns about the clinical trial results, with one particula
incident that troubled her.
The other issue about safety that I'm really concerned about is that there
was one vulvar cancer in a 23-year-old woman who got vaccinated and
that just doesn't happen. So again it raises the question about whether

there’s some tweaking of immune response that is really unpredictive and
potentially not beneficial but deleterious against other HPV types. This
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cancer did not have 6, 11, 16, or 18, so it - that's what you would expect.
But it is an HPV-associated cancer so what is it and why did it happen in
this 22-year-old? Maybe it’s just a fluke, that would be good, but to me it
kind of has hints of potential harm that we just don't know yet and that
we're setting up a natural history experiment to find out probably.

She was not the only one to mention this case of vulvar cancer. Another

physician researcher mentioned this during our interview. He named threensohe

had about the vaccine before seeing it given to large numbers of girls and womsten. Fir

he was concerned that

There is one woman in the trial who got the vaccine and she developed
vulvar cancer at the age of 22, which is so rare. That usually occurs in
women in their seventies and it's 2.2 per 100,000, mainly with women in
the older age groups and it's almost unheard of in that age group. So
when that occurred that was the sentinel event that made me be very
cautious and that’s when | said, ‘We need to make sure that this is just a
one-off very odd chance occurrence before we start doing this to
everyone’ (Interview #8).

Following this, | asked subsequent interviewees whether there should be concern

about this. A member of the HPV working group at the CDC was not concerned about it.

Noting that it was a single case, she thought it was “of note but it's not...sam#tat

needs to be followed up on but it's not that we're particularly concerned about that one

case right now” (Interview #10). A physician researcher was also not concenaedde

It's just one case. First of all...only 50% of vulvar cancers are associated
with HPV, not 100%. | mean obviously vulvar cancer in a young woman
is odd to begin with but it does happen, it's rare. They were very big
trials. If there was maybe five cases of vulvar cancer you'd get me
concerned but | think one case is totally kind of shooting from the hip
when you're talking about a disease that’s not 100% associated with HPV.
| think one case - | have a very hard time finding it troublesome (Interview
#9).

The following section addresses how Merck and the government are continuing to

monitor the reported side effects. As vaccination with Gardasil continuesjatned
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important to continue monitoring reported side effects and to see which if argriatess

and are shown to be causally related to the vaccine.

Side Effects - Monitoring
Before any vaccine is licensed and made available to the American public, the

Food and Drug Administration (FDA) must approve it as safe and effective. Wgith t
vaccine in general use, the CDC and the FDA worked together to closely monitor the
safety of the HPV vaccine (CDC, 2007). One tool that was used in monitoring vaccine
safety is the Vaccine Adverse Event Reporting System (VAERS). VAERSsas an
early-warning system to detect problems that may be related to vadtisesnational
reporting system that accepts and monitors approximately 18,000 reports of adverse
events submitted annually by a variety of sources, including healthcare psovide
patients and family members. Because of this, VAERS is subject to sevéiiding
including underreporting and incomplete information. CDC and FDA physicians and
scientists review all VAERS reports of serious side effects in order tofideotential
safety concerns that may need further study. It is important to know thatateense
events reported to VAERS may not be caused by vaccine (J. S. Abramson, 2006; CDC,
2006, 2007).

There have been a total of 8,864 reports filed related to Gardasil (Millspaw,
2008). VAERS reports show that 18 people have died after receiving Gardasil @nd ther
have been some other serious adverse events including Guillain-Barre Syndreme. T
most commonly reported side effects have been fainting, dizziness, and pain at the

injection site. Side effects have also been reported in Australia wherastbaras
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widely being used (Sikora & Bissett, 2007). A scientist at Merck statetiithen given

to a lot of people, there are going to be side effects and physicians report REVAE

Physicians report any effect that is shown after the vaccine, so it nmayikee¢here are

a lot, but one cannot be sure if it's the vaccine or not. There have been some cases there

of deaths, but there is no way to know for sure if it's connected to Gardasil” (&vetvi

1). One physician researcher stated, “There will be some side eftentsysll be

serious and it will kill some people, but you can never prove that number staistical

because in general, the vaccine has been proven to be safe. It is difficult to keawe for

if it is the result of the vaccine or of something else. Bad things can happemsthey |

happen in small numbers” (Interview #6). A member of the Advisory Committee on

Immunization Practices echoed these sentiments, when he stated that
when vaccinating large numbers of people, there are going to be reactions. The
associations are almost meaningless because of the reporting. With tine vacci
reporting system, any reaction is reported and there is no real way to know if tha
was a result of the vaccine or something else. As soon as vaccines come out, side
effects are reported. It depends on the age and the issue. There may be an
association between the vaccine and what is perceived as a side effect, ibut that
not the same as causation. There is no way to know if the vaccine caused it
(Interview #4)

Another area of monitoring is how Gardasil interacts with other childhood vaccines.

Gardasil was only tested with the Hepatitis B vaccine (N. B. Miller, 200@RAT,

May 18, 2006). VAERS reports show that Gardasil and Menactra (the meningitis

vaccine) do not react well together and there were 220 cases of adverseepm@tds

from July 2007-March 2008, most commonly fainting, nausea, and dizziness (Millspaw,

2008).
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There were side effects reported in the clinical trials. Some of theennier
reactions at the injection site such as redness or swelling (N. B. Miller, ZD0éne
were also more severe adverse events that is come cases causedd¢hglibgontinue
participation in the study. In protocol 007, there were six cases of seriouseaeivenss,
with four in the vaccine group and two in the placebo group. These included one case of
renal colic, appendicitis, and two cases each of worsening depression amskplgatis.

All of these subjects continued their participation in the study. In that sametistudy

were three people who discontinued their participation due to adverse events at the
injection site. In the vaccine group, one person experience swelling atetigoimjsite

with flu-like symptoms, and another experienced

erythema and severe pain. In the placebo group, one of the subjects that received the 450
mcg dose of the aluminum adjuvant had numbness in her extremities, nausea, and
stomach cramps (N. B. Miller, 2006).

Side effects and general reactions to the vaccine were to be expectérdr theit
documentation nor the people who | interviewed expressed concern that adverse events
experiences after vaccination with Gardasil were severe or out of thergrdihen
asked whether they felt the reported side effects could be attributed to Ganm&sil
researcher who worked on the clinical trials and was one of the publishing authors on one
of the FUTURE studies said,

local side effects are only things that have shown to be a direct result of

the vaccine. The placebo groups...looking at all outcomes, there have

been deaths, but that is also a part of life, so have to look to see what are

the possibilities that this is connected to vac8oeneed to look at the

cases and see f there is s real connection to the vaccine. People who do

not have as much knowledge about issue, might read it wrong and

wrongly attribute this to the vaccine, when it may be unrelated (Interview
#5).
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The following section discusses the Human Papillomavirus and its connection tolcervica

cancer.

HPV and Cervical Cancer

The connection between the human papillomavirus and cervical cancer is well

established (Brill-Edwards, 2006; Paavonen & Lehtinen, 2008; VRBPAC, May 18, 2006;

zur Hausen, Gissman, Steiner, Dippold, & Dreger, 1975). In the 1970’s Dr. Harald zur

Hausen established the link between HPV and cervical cancer (zur Hausgh9t).

The Nobel Prize in Medicine was awarded to Dr. zur Hausen in 2008 for his discovery

(Altman, 2008). One physician researcher discussed this discovery and how ithgaved t

way for the HPV vaccine in the following quote,
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...In the Seventies they thought it might be a virus and then they
thought it was actually herpes simplex virus. Then they got a little
more information and they honed in on HPV as being the likely
source. And, as you probably know, this year the Nobel Prize in
Medicine was awarded to Harold zur Hausen. He is the one who
made this link between the Seventies and the present between HPV
and cancers in general. So this whole story is kind of a Nobel
Prize-winning story that has really strong, strong epidemiologic
links implicating HPV as being the causative agent in cervical
cancer. Then, of course, in this decade we started getting good
HPV testing — “good” meaning it seems to — we can detect the
virus to some degree of accuracy and then find women who have
pre-cancerous lesions, etc. So, of course, the next step is — the
most obvious step is this is great because we know how to avoid
viral infections through vaccination. So it's this totally synthesis
of an incredible amount of gratuitous information to some degree
to come up with kind of a novel strategy to try to avert cancer
through vaccination (Interview #8)



Dr. Brill-Edwards and Dr. Eliav Barr each discussed both HPV and cervical
cancer, reinforcing the fact that HPV is the most common sexually tit#éesmfection
world-wide and is the cause of cervical cancer (FDA, 2006). In Americarigetine
risk for infection with at least one strain of HPV is 50%, and the lifetime ois&dults
for developing Cervical Intraepithelial Neoplasia (CIN) or genitatsvis 25% and
>10% respectively (VRBPAC, May 18, 2006). A smaller portion of women develop CIN
2 or 3 or adenocarcinoma in situ (AlS). Without any cervical cancer scredrang, t
lifetime risk of developing cervical cancer is roughly 1/30. Pap testing gathre
screening can drop risk down to roughly 1/120 (VRBPAC, May 18, 2006).

Dr. Barr also went on to discuss HPV’s culpability in other cancers aasvel
other areas of morbidity. As mentioned, HPV infection is necessary for thiepieeant
of cervical cancer; it is also a contributor to cancers in the genital ardobvth men and
women as well as certain head and neck cancers (VRBPAC, May 18, 2006). HBV typ
16 and 18 are thought to be responsible for more than 50% of cervical cancer, but more
than 15 different types of HPV are considered to be oncogenic and are adssitiate
the development of cervical cancer (N. B. Miller, 2006).

In females, HPV can cause vulvar and vaginal cancers, which accounts for
roughly 3500 cases a year and while these forms of cancer tend to occur in wadanen ol
than 50, the incidences of these cancers have increased in women younger than 50
(VRBPAC, May 18, 2006). Dr. Barr associated this increase to an overall maneas
HPV infection (VRBPAC, May 18, 2006). HPV also causes cancers in men, gemnerally
the head and neck, anal canal, and the penis, affecting approximately 10,000 American

men a year. Men are also the primary means of transmission of HPV to women, and
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infection in men is generally the cause of the acquisition of HPV in womenR¥RB

May 18, 2006). HPV can also cause benign tumors including genital warts, and while not
malignant do cause large amounts of morbidity, can be psychologically danatfieg t
young people who get them, and do increase health care costs (VRBPAC, May 18, 2006
Another outcome of infection with HPV is recurrent respiratory papillomatokishw

affects the vocal folds in the larynx, which causes hoarseness and airwagtabstand

requires regular surgery to treat (VRBPAC, May 18, 2006).

Summary of Aim |
The first aim of this study followed the trajectory of Gardasil to undweitdtze

origins of the vaccine and its development. This information laid the foundation for the
project and was necessary to understanding the rest of the story. This aim included
looking at the clinical trials, the safety and efficacy of Gardasil, laadthackground,
incidence and prevalence of HPV and HPV related diseases.

Gardasil was approved by the Food and Drug Administration on June 8, 2006
through an expedited review. This process is also referred to as fastgrankli
shortens the review time from a minimum of 12 months to six months. This process is
generally reserved for novel innovations that address life threatening oosditimeet
unmet medical needs. This shortens the time that the public would otherwise have to
wait for treatments, though one potential problem can be that not enough time has been
allotted to ensure safety and efficacy of the product. Drugs have been pulled off the
market due to serious adverse events or have had black box warnings attachedgo them

it is vital to ensure that any product that comes to market has a solid saféey pr
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Gardasil does meet part of the criteria for an expedited review in thabiwes as it is

the first vaccine to address the issue of cancer, specifically cecainedr. While this is

an important step in women'’s health, it is also important to understand that cervical
cancer is a slowly progressing disease that has been mitigated to atangéde
preventive care in the form of pap smears. Pap smears have consistently lowsatzsthe
of cervical cancer in this country (eHealth MD, 2004).

The technology for Gardasil was obtained by Merck in 1995 from an Australian
biotechnology company called CSL. Australian researchers developedtiheltgy
that led to the development of the vaccine. They had an existing research agregment
CSL, and CSL negotiated the deal with Merck. Merck immediately began development
on the vaccine and the Gardasil name was licensed to Merck in 1996. In order to begin
the process with the FDA, Merck submitted an investigational new drug amplicat
(IND) to the FDA in 1997, the same year that their phase 1 trials began. Plesealer
the preliminary trials that test for the safety and tolerability of tlceiaa and determine
what type of immune response the vaccine elicits.

The clinical trial program ran from 1997-2005. It has been studied in over 27,000
subjects in 33 countries on five continents in 12 separate trials (FDA, 2006; VRBPAC,
May 18, 2006). Women were enrolled in the clinical trials regardless of basélvie H
status, though they were tested at baseline to determine their status and up@n analys
were broken out into two groups, the per protocol population and the modified intention
to treat population (MITT). The per protocol population were the ideal subjects in that
they had not been exposed to the relevant strains of HPV and had not had an abnormal

pap smear. The modified intention to treat population was a more accuratgorefiéc
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the general population and those in that group may have been exposed to one or more of
the relevant strains of HPV and/or may have had a previous abnormal pap smear. This
allowed Merck to obtain a more accurate picture of how the vaccine affected thmse w
had not been exposed to the relevant HPV types and those who had. All females were
randomized into the trials because there was an understanding that the vacaingewoul
administered to females without prescreening, so there would be no definifite wa
know whether some of the females being vaccinated had been exposed to HPV. This
allowed Merck to get information on how this vaccine would work in the general
population. Enrolling females in this fashion was also a recommendation that came out of
a Vaccines and Related Biological Products Advisory Committee (VRBP AE)imgy
held in 2001, where the committee felt strongly that women who were infected at
baseline be included in the trials to evaluate the safety of the vaccine in thigipapula
(VRBPAC, May 18, 2006, November 28-29, 2001). The initial trials for Gardasil began
in 1997 and looked specifically at safety and immunogenicity - whether the vaccine
elicited an immune response.

The efficacy trials began in 2001, and those trials measured whether or not the
vaccine met the clinical endpoints that were set, which were that Garddsdtpd
against the development of high grade cervical dysplasia caused by HPV 16 and 18. The
clinical endpoints are an interesting aspect of this story and tie intdo#fleclaim that
Merck made about Gardasil. Merck wanted to make the claim that Gardasilgotect
against cervical cancer though the FDA was initially hesitant to allow fatording to
a Merck scientist, Merck felt it was important to make the label claintZaedasil

protected against cervical cancer because if not, they might risk loweasdldserefore
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lower profits. The claim that it protected against cervical cancer would notmakie it
a more attractive vaccine, but would position it as a breakthrough in the areainésacc
as it would be the only one to address the issue of cancer (Interview # 1).

During a meeting with an advisory committee at the FDA in 2001, the clinical
endpoints that would serve as the basis for licensure of Gardasil were discussgd. Me
made the case that studying cancer itself was not feasible becausal camnier can
take decades to develop and allowing women to develop cancer would be unethical when
there are treatments out there to manage precancerous lesions. Even though cervical
cancer can be traced to HPV infection, most HPV infections clear on their own. Since
cervical cancer begins with cervical dysplasia, showing that Gaotasd prevent the
development of high grade cervical dysplasia, specifically cervicagpitreelial
neoplasia (CIN) grades 2 and 3 caused by HPV strains 16 and 18, would show that
Gardasil could protect against cervical cancer. Theoretically, if the hagles of
cervical intraepithelial neoplasia could not develop, then neither could cervicalrca
This allowed Merck to make the claim that Gardasil protects against dexamnzzer,
when it actually protects against strains of the Human Papillomavirus ttaol€4dN,
which can eventually lead to cervical cancer if left unchecked and untreaiegtillt
possible for women who are vaccinated with Gardasil to develop cervical canter, so i
remains important that women continue to receive regular pap smears evbéeiafie
vaccinated. This is something that the Gardasil ads are clear about. Theesaldn
actual cases of cervical cancer will not be known for decades since ceraoail takes

decades to develop.
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Aim II: Approval of the Gardasil Vaccine

The previous discussion spoke to aim 1 of this study and covered the process of
the development and testing of the Gardasil vaccine covering the areas ofitiaé cl
trials, effectiveness, and side effects. The following section addréssissues
associated with aim 2 of this study, which describes the process of the approval of
Gardasil. This includes an overview of the core meetings that took place betweén Me
and the FDA and CDC to discuss the recommendations for Gardasil’s use. The following
section also addresses the issues of the expedited review process, théheosadfine
and the post marketing surveillance plans for Gardasil to ensure continued&tiety
vaccine.

The approval process for Gardasil began with meetings between Merck and the
Food and Drug Administration (FDA), and included meeting with the CDC’s HPV
vaccine working group, the Advisory Committee on Immunization PracticedP(ACI
The two agencies work in tandem where the FDA determines whether or not a drug or
vaccine can be approved for use, and the CDC sets the guidelines for use. Thréngghout t
process, Merck submitted data to the FDA, which was how determinations such as
whether to fast track the product were made. The ACIP working group recetaed da
from Merck, when approval was imminent and guidelines for use needed to be set.

Following the submission of its data to the FDA, a meeting was held on May 18,
2006 to discuss the data. The meeting was the Vaccines and Related BiolagioatsPr
Advisory Committee meeting, referred to as VRBPAC. This committeade up of

people from the FDA'’s Center for Biologics Evaluation and Research. tA&dfDA
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approved Gardasil in early June 2006, the ACIP met later that month to discuss the
guidelines for its use. These two meetings were the two necesgm yostetting
Gardasil into the market place and into widespread use. The following sectiossgis
the steps taken for the approval of Gardasil as well as related issues sash as
effectiveness, plans for post marketing surveillance, and how the decisionsadaso

fast track the review of Gardasil.

Regulatory History
In order to begin the process with the FDA, Merck submitted an investigational

new drug application (IND) to the FDA in 1997. An IND is required for any new drug or
vaccine that is being developed. Dr. Nancy Miller of the FDA discussed thatagul
history of Gardasil at the Vaccines and Related Biological Products&gwvCommittee
(VRBPAC) meeting in May 2006. The first IND for the monovalent HPV 11 vaccine
was submitted in 1997, with the other INDs for the monovalent product HPV 16 and
HPV 18 following shortly thereafter (VRBPAC, May 18, 2006). The IND for Gardas
became effective on May 17, 2000 (Axelrod, May 7, 2007; VRBPAC, May 18, 2006).
In November of 2001, VRBPAC held a meeting to discuss the endpoints that would be
appropriate for phase Il development of a preventive HPV vaccine (VRBPAC,
November 28-29, 2001). In 2002, the product development program was granted fast-
track status and phase lll trials began. The FDA met in May of 2005 to discuss the
Biologics License Application (BLA), and agreed to allow the submission of lthef@
Gardasil as well as grant it a priority review (Axelrod, May 7, 2007; VRBPA&Y 18,

2006). The BLA application for Gardasil was submitted on December 7, 2005, which

193



included phase Ill study data; that also served as the start of the expexdied r
Overall, approximately 60,000 pages of clinical review materials were gedmi
electronically for review, and the review was completed in a six-month tegutane
frame. Standard product reviews take a minimum of a year. The applicatioarttasik

was approved on June 8, 2006 (Axelrod, May 7, 2007).

Expedited Review (Fast-Tracking)
The Gardasil vaccine received a priority review (also referred to espedited

review or as fast-tracking) because of its potential to meet an unmet hmesgida(FDA,
2006). The decision to grant Gardasil an expedited review was made in 2002 after the
FDA received preliminary data from the clinical trials. The expeditei@wneactually

began in May of 2005. One researcher at Merck discussed the issue of fast tnadking a
why it would be used in this case. He said that “one reason why a drug would-get fas
tracked would be because if FDA thinks that you have gotten to something first,ithey w
do an accelerated review. If they think you have something really innovative and
lifesaving that’s not out there yet, then ‘In a sense, it's a race to sas’e liveey were

able to get approval in 6 months time, instead of the usual 12+ months. The FDA is its
own body, there is no congressional input, so if they don’t approve it, there is no going

over them” (Interview #1).

Vaccines and Related Biological Products Advisory Committee and Advisoryitmm
on Immunization Practices Meetings
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Following the submission of all of the data and the review of that data, formal
meetings began with the FDA and CDC to approve Gardasil and set the guidelites f
use. The first of the two core meetings was with The Vaccines and Relategi&ibl
Products Advisory Committee (VRBPAC), through the Center for BiologicsuBtiah,
which is part of the FDA. They held a meeting on May 18, 2006, which involved a
discussion regarding the safety and efficacy of the Gardasil vaccinaejlandating in
the recommendation for its use. This was a public meeting and in attendance were
members of the advisory committee, six FDA staff members, speakers frionmsva
professional organizations, and seven sponsor representatives including two oéMerck’
senior directors; Dr. Eliav Barr, Senior Director, Vaccines/BioloGilisical Research,
and Dr. Patrick Brill-Edwards, Director, Worldwide vaccines Reguladdfgirs. This
meeting was held to discuss and make recommendations on the safety and effizacy of
human papillomavirus vaccine, Gardasil (FDA, 2006; VRBPAC, May 18, 2006).

The meeting opened with introductions, and Dr. Brill Edwards gave a brief
overview of Gardasil, its status in the review process, and some genettal ({BslH
Edwards, 2006). His statement was followed by Dr. Barr who spoke at length about the
clinical trial and the safety and efficacy of the vaccine. There wasstiquand answer
session open to the committee members, which was a chance to have Dr.rBarr cla
anything said during his statement. Dr. Nancy Miller of the FDA, who wagsrimary
author of the clinical review for Gardasil also spoke at the meeting, providifdthe
review of the vaccine. Information from both of these meetings is discussedhibubug

this chapter in the relevant sections (VRBPAC, May 18, 2006).
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Following the approval of Gardasil, the Advisory Committee on Immunization
Practices (ACIP), through the Department of Health and Human ServicesSCotéhe
Centers for Disease Control and Prevention National Immunization Program, held a
meeting from June 29-30 2006. The meeting minutes are available online through the
CDCs website (CDC, 2006). At this meeting Gardasil, the HPV vaccine wassgidcus
along with the Varicella and Influenza vaccines. | just discuss the progeetited to
Gardasil. There were many participants at this meeting including the 15 nseshbe
ACIP, the ACIP executive secretary, dozens of people from various goverharahta
professional organizations, dozens of CDC representatives, and over a hundred more
guest presenters (including 48 Merck employees), press, and members of the public.
During the meetings, formal comment periods were scheduled, and time wasl ddiott
public comments. A Merck researcher described this meeting during owranter

When it was close to licensure, representatives from Merck went to Defor
advisory committee meeting, which is sponsored by the FDA. This is an open

meeting and anyone can come. They did not know what to expect because some

people from Merck had already met with religious groups who were concerned

about the vaccine causing promiscuity. Merck presented all of their clinical data

Many people spoke, including an Oncologist from the Mayo clinic who came and

talked about cervical cancer, leaving people in tears. She spoke about the horrors

of the disease and how it can rob families of young mothers, taking women in the
prime of their lives. Many groups were there to support Gardasil. No one spoke

in opposition of Gardasil at that meeting (Interview #1).

The CDC appointed the members of ACIP, and the goal was to appoint members
with the greatest level of expertise while minimizing any actuakorgived conflicts of
interest. When considering guidelines for a specific vaccine, ACIP msnweee
required to vote only on the safety, efficacy, and cost effectiveness of theevatbey

were instructed not to take into consideration how federal or state government would pa

for the vaccine (CDC, 2006). Information discussed at the meeting was addnetbsed i
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relevant sections of this chapter. One area that was discussed at both naeetiwgs
deemed very important was how Gardasil would be monitored after its approval and
release. With five years of trial data to support claims of safety amctieéfness, it was
important that monitoring of the vaccine continued so that any potential adverdgs e
would be captured. The post-marketing plans for Gardasil are discussed inclentpl|

section.

Post Marketing — Surveillance Studies
There are several post marketing plans for Gardasil, which began faltvan

conclusion of the clinical trials, and include both short term and long term follow up
studies. The post marketing surveillance plan was discussed at both the VRBPAC and
ACIP meetings (CDC, 2006; VRBPAC, May 18, 2006). Following his formal
presentation, Dr. Eliav Barr from Merck confirmed that even after licensteeck

planned to continue with supplemental analyses at the end of the phase threeltadls t
at the impact of the vaccine on type-specific disease as well as to obitzanes picture

of the impact of Gardasil on the overall burden of clinical HPV disease (VRBRAZ

18, 2006).

Dr. John Iskander of the CDC Immunization Safety Office described thesCDC
vaccine safety monitoring plan for Gardasil at the ACIP meeting. TheiMaAdverse
Event Reporting System (VAERS), which is a national passive surveillastrsior
reporting adverse events and is co-managed by the CDC and the FDA, is used in
monitoring the safety of Gardasil. VAERS has under-reported data and dryinabi

determine causal relationships between vaccines in most reports, yetmsaargalid
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track record as a hypothesis-generating system. VAERS can be helpgnt#lying
adverse events in populations that may have been excluded from the clinisalfthate
was also a focus on cardiovascular, allergic, and clinical issues (CDC, 20B6lVMNler,
2006; VRBPAC, May 18, 2006).

At the Advisory Committee on Immunization Practices (ACIP) meeting in June
2006, as well as the Vaccines and Related Biological Products Advisory Ceemitt
meeting in May 2006, the long term follow up plan for Gardasil was presented. A long
term follow up study was to be conducted in the Nordic region of the world because of
the extraordinary public healthcare infrastructure that allows for pltéxs and biopsy
results to be reported to the national database by identification number. Massgcree
programs for cervical cancer have been underway in this region for the last fadeslec
and cervical cancer mortality has been reduced over the last thirty yez8%oby
(Denmark) and 76% (Sweden) (Ault, 2007). Pap tests and biopsy results can bedretrieve
followed and tested for HPV types. There were 5,500 subjects who had been enrolled,
and they had given their permission to Merck to follow them for the remainder of their
lives for evaluation of long term efficacy as well as for impact on othereca. (CDC,
2006; VRBPAC, May 18, 2006).

The women involved in that study are who Merck discussed in the meetings as a
“sentinel cohort” because they were vaccinated in 2002 and 2003, 3-4 years before
anyone in the general population in the US would be vaccinated, so there wag alread
years of follow up on them by the time Gardasil was released for generalthse i
United States (VRBPAC, May 18, 2006). That cohort of women would be followed

every two years and evaluated for break through infections by testing aalf ahtheir
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biopsy lesions to determine if they are connected to the vaccine HPV typesvolilds
help Merck determine long term safety and efficacy, as well as tordetewhether or
not a booster is needed; there was no evidence from the clinical trighalagaltooster
would be needed (VRBPAC, May 18, 2006).

Another long term follow up study was being conducted in adolescents to better
understand the immune response in this age group. This study (protocol 018) included
approximately 1,800 girls and boys ages 9-15 who were vaccinated in 2003 with a mea
age of 12 years at enrollment. Beginning in 2007, girls in this study who reach age 16
would begin efficacy studies which included genital sampling (CDC, 2006; N. BrMil
2006).

There was a short term safety surveillance study that was planned todoeteaol
in a US managed care organization in 2009, which would include approximately 44,000
vaccinated subjects who would be followed for 60 days following immunization for
assessment of general short-term safety (i.e., emergency rotsnhasipitalization, and
deaths). The subjects would also be followed for 6 months subsequent to vaccination for
new autoimmune disorders, rheumatologic conditions, or thyroiditis. Also included in
the study would be “a sufficient number of children 11-12 years of age” tazarsdjety
outcomes. The study would be conducted in 2009 and was expected to be completed by
June 30, 2009. The final study report was scheduled for submission by September 30,
2009 (Baylor, 2006).

Another post marketing study was a collaboration with the cancer regjistrie
Sweden, Norway, Iceland, and Denmark to assess the long-term outcomes following

vaccination with Gardasil. This study began in 2003 and concludes in 2017. Subjects in
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this study would be followed for 14 years, with the study concluding at the end of 2017.
The two goals of this study are: To assess the long-term effectiver@asdafsil and
evaluate for the presence of HPV related oncogenic cancers; to akséssrw

vaccination with Gardasil results in replacement of these diseases wittacwine HPV
types (Brill-Edwards, 2006). Since Gardasil covers the two strains that atmod@%

of cervical cancer cases, it is possible that women who were vaccinated Wbuld s
develop cervical cancer due to the other oncogenic strains (Brill-Edwards, 2006;
VRBPAC, May 18, 2006).

Two others studies will also be conducted in the Nordic region looking at long
term safety and effectiveness. In these studies, females were t@t@m2a002 and the
studies would be followed “over time” (CDC, 2006, p. 21). It is likely that these studies
would run for longer than five years to measure whether or not a booster isangcess
The studies are being conducted in this region because it “has an extraordinary publ
healthcare infrastructure that allows for all Pap tests and biopsy resbéséported to
the national database by identification number. Pap tests and biopsy results can be
retrieved, followed and tested for HPV types” (CDC, 2006, p. 21). This infrastructure
also captures every HPV vaccination in the country and they are going to méadlate
everyone who gets a vaccination must register in order to be followed (VRBR&AC
18, 2006).

A pregnancy evaluation was incorporated into the clinical trial progranodbe t
vaccine being administered to girls and women of child-bearing agéo(B2006). To
further evaluate general safety and pregnancy outcomes, Merck also tugspni

licensure study in 35,000 subjects. 11% of the clinical trial population became pregnant
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during the course of the trials and follow-up (N. B. Miller, 2006). In November 11, 2005,
data showed outcomes for approximately 2,000 pregnancies (N. B. Miller, 2006). The
differences between the Gardasil and placebo groups was small, howeSardasil
group had a lower incidence of spontaneous miscarriage, lower incidence @telecti
termination, and higher incidence of live births; the two groups had comparablefrates
congenital anomalies. Further analyses were done among two strata of pesgrihose
with an estimated onset within 30 days of vaccination and those with and estimated ons
beyond 30 days of vaccination. Five cases of congenital anomalies occurred in the firs
group only among those that received Gardasil as opposed to placebo. In the second
group, fewer congenital anomalies occurred in the group that received Gasdasil
opposed to placebo (no numbers were given for this group). The conclusion was that the
congenital anomalies were unlikely to be associated with Gardasil. The RMBA ga
Gardasil a category B label because animal studies showed no advetse Hitee
have not been any controlled trials performed on pregnant women. Merck recodmende
discontinuing vaccination with Gardasil if pregnhancy occured (VRBPAC, May 18,.2006)
One researcher who was an author on one of the main articles published on the trial
results said that there was nothing to show that this vaccine is unsafe for pregmeamt
(Interview #5). Another physician researcher expressed concern aboutdime\aeing
given to pregnant women and cited the FUTURE Il study and how

women who became pregnant within 30 days of being vaccinated had a

higher risk of congenital anomalies and that has never been mentioned,

talked about, or anything but it's in black-and-white in the New England

Journal paper. | personally - again | think it's a statistical fluke. | think

it's absolutely no reason to believe that that would be a sustained effect

mainly because in the placebo group there were no anomalies and you

would expect at least some because there is an anomaly rate that we can
always look at as being kind of a baseline background rate anomalies. So
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| would say that until we know whether or not there is that effect - because
it was shown and it was statistically significant. Until we know that we
need to think about whether we should be counseling women who are
sexually active and getting vaccinated to use contraception because if it
ends up that that is the true effect I'm not quite sure how in the world we
could have justified that unless we knew it and we just ignored it
(Interview #8).

This was echoed by another physician researcher as a cause for concermd She sa
the issue of the group that was vaccinated and got pregnant within 30 days
of vaccination and they had five congenital anomalies in that group versus
0 in the placebo group. That difference was statistically significan¢y Th
did report that in the interim analysis with the effective vaccination. If
conception occurred within 30 days it shows significant deleterious effect
(Interview #7).

Risk Management Plan
In addition to the post marketing surveillance studies, Merck developed a risk

management plan to effectively monitor and address any safety issueayraisa
following use of Gardasil in the larger population. Dr. Adriana Dana fromKkerc
presented Gardasil’s risk management plan at the VRBPAC meetiBPAR, May 18,
2006). There are three major areas of the risk management plan: The safébaspec
summarized the safety database, safety knowledge, data gaps and known risks for
Gardasil; the pharmacovigilance plan outlined approaches to be taken to Faleaféty
of Gardasil in the future and described routine pharmacovigilance psciicd
delineated action plans for specific safety concerns of Gardasil; andnaimiskization
plan was developed if necessary, though that was not expected to be needed fdr Gardas
(VRBPAC, May 18, 2006).

Exposures during pregnancy would continue to be monitored. Monitoring will be
conducted in the Nordic regions where long term studies would be conducted, as well as

in the United States, France, and Canada where pregnancy registbiemgréeveloped
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for surveillance of spontaneously reported pregnancy exposures. Merck coratucted
observational post-marketing safety surveillance trial in a managedrgam@zation

setting, focusing on pregnancy exposures that occurred during the trial to provide a
descriptive epidemiology of exposures. The government of Norway committed to
establishing an HPV vaccine registry for the entire country, and Merckiseltiata from

the HPV vaccine registry and existing birth registries in Norway to/aagdregnancy
exposures and outcomes. Additionally, a short term safety study would be conducted in
the United States with 44,000 subjects to monitor safety issues that occurred 60 days
following vaccination with Gardasil (VRBPAC, May 18, 2006).

Monitoring would also be conducted on women to determine infection with non-
vaccine HPV types due to the theoretical concern that vaccination againdypeswill
leave a niche for other types to emerge. Merck would continue communication with the
FDA and regularly submit their monitoring data. None of the documents that | had
access to gave specific dates or timeframes for when this would occur. SThere i
biologic data yet to support this theory and no evidence of replacement has been seen in
clinical trials to date. Infection with one HPV type can be a risk factanfection with
other types. Long-term effectiveness and immunogenicity would alswmbigored. The
five-year data on Gardasiémonstrated that the vaccine has the ability to induce long-
lasting immune memory and did not show breakthroughs due to waning immunity.
However, the duration of protection and the need for a booster remained unknown

(VRBPAC, May 18, 2006).
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Following the presentations by the Merck scientists at the ACIP meetiagnas
allotted for public comment. The comments made were from people represerntnglnat

organizations connected to this issue.

Public Comments at the ACIP meeting
There were public comments from nine people representing the following groups

National Coalition for Cancer Survivorship (NCCS), Planned Parenthood Federation of
America (PPFA), AmeriChoice, Women’s Health at The Balm in Gilea@)BI
American Social Health Association (ASHA), American Society foniCdl Oncology
(ASCO), Celebrate Life Foundation (CLF), Women in Government (WIG), and the
International Recurrent Respiratory Papillomatosis (RRP) InfoomaBupport and
Advocacy Center (ISA) (CDC, 2006). All of the speakers expressed broad support for
Gardasil with strong recommendations to make it available to as a wide atpwopab
possible. There was the desire to have this included in the Vaccines for Children
program, so that all eligible females could have access to the vaccine. Eaar spe
stressed the importance of this vaccine and felt it was a breakthrough iedlc# ar
women'’s health. One person, on behalf of his organization, expressed the organization’s
desire to see males included in the vaccination plan because of other non/geniiel
HPV related diseases that also effect males (CDC, 2006).

Each of the speakers spoke highly of Gardasil and no concerns were baised a
the vaccine. Each of the speakers was connected to an organization and timete was

anyone who spoke independently of such an organization.
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Following shortly after the CDC’s Advisory Committee on Immunaati
Practices meeting held June 29-30, 2006, which occurred after the June 8, 2006 approval
of Gardasil by the FDA, the CDC made their recommendations for the usedaistha
One of the issues the committee took into consideration was the cost efilessivd the

vaccine.

Cost-effectiveness of HPV vaccination in the United States
After determining the cost of the vaccine, the next step was to determitteewhe

or not this was cost effective. Dr. Harrell Chesson, of the CDC Division of STD
Prevention, presented data at the ACIP meeting in June 2006 to demonstrate the potenti
cost-effectiveness of Gardasil in the United States (CDC, 2006). Indepetnudizes s

with different models —sensitivity and dynamic - were used to estimateshe

effectiveness of the vaccine in terms of cost per quality-adjusted &fg(@ALY).

Quality adjusted life years “measures both the quality and the quantitg b¥&t as a

means of quantifying the benefit of a medical intervention. QALYs are based on the
number of years of life that would be added by a specific intervention” (St20@y, p.

S21). The studies discussed used estimates of vaccine efficacy, age of iec(ifat

years old), estimated coverage of the vaccine, and estimated cost afdine ydus a

potential booster. In these scenarios, the range of cost per QALY ranged from $14,600 -
$24,300 (CDC, 2006). Merck also conducted its own study with the assumption that
initial vaccination would provide lifetime coverage. Vaccination age would idbally2

years old, but there would be an additional catch-up strategy for femalek2a?u s

This would be cost-saving at $0 per QALY. Even in models where Merck incorporated
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the cost of adding a catch-up strategy, their findings demonstrated that theaciéive
would be a long-term investment with benefits increasing over time (CDC, 2006). A
ACIP member discussed this issue and said “the issue of cost-effectivaness
because it depends which formula you use. It is based on estimates of the cost per
quality-adjusted life year (QALY). There is a difference between ev#gs and cost
effectiveness. The Varicella vaccine provides cost savings, and well as the
Pneumococcal. They are not necessarily cost effective. Vaccines halepnovided
cost savings. Depends on the amount of money per quality-adjusted life year YQALY
(Interview #4).

Other physicians at the ACIP meeting in June 2006 discussed this issuesin term
of the importance of the failure of some adolescents to not complete the three dose
regimen, which left them unprotected (J. S. Abramson, 2006). Without the three doses,
lower vaccine efficacy and decreased cost effectiveness can be assumaessué of
herd immunity was discussed as it factors into cost effectiveness. At theherability
to achieve high coverage rates to obtain herd immunity was unknown. Merck does plan
to conduct studies on infants at some point in the future, but vaccinating babies at this
time is thought to be premature (CDC, 2006).

Gardasil was not expected to divert tax dollars away from pap testing, (CDC
2006). Pap testing remains one of the main public health measures to prevent cervical
cancer. ACIP recommendations state that vaccinated women should continue to have
regular Pap testing. There are many reasons why women still need ceguieal cancer
screening.

e The vaccine does not protect against all HPV types that cause cancer.
Approximately 30% of cervical cancers are caused by types not covered
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by the vaccine, so vaccinated women would still be at risk for some
cancers.

¢ Women may not get the full benefit of the vaccine if they receive it after
they have already acquired one or more of the four HPV types covered by
the vaccine.

e The vaccine does not treat existing HPV infections, nor does it prevent the
development of diseases caused by existing infections (CDC, 2006).

Several articles have been written that addressed the issue of coatesfésst

Harrell Chesson, who presented at the ACIP meeting in June 2006, published an article in
2008 inEmerging Infectious Diseaseshich is published by the CDC, along with other
colleagues from the CDC regarding the cost effectiveness of Gardasikarénef
saving would be the screening and treatment costs for HPV related gemtsabnd
cervical disease which are estimated to be at least $4 billion annually in {@hesson,
Ekwueme, Saraiya, & Markowitz, 2008). To complement the existing models which
estimated cost effectiveness, the authors developed a simplified modatiateshie
cost effectiveness of adding HPV vaccination of 12 year old girls to existivical
cancer screening practices in the US. Their approach “estimated the pbtargids of
HPV vaccination based on current, age specific incidence rates of Hitsdre
outcomes...to reflect a more current understanding of the vaccine’s chatiastans to
include the potential benefits of preventing HPV-related anal, vaginal, vulvar, and
oropharyngeal cancers” (Chesson et al., 2008, p. 244).

The results of the model by Chesson et al showed that the estimated cost per
QALY gained by adding vaccination of 12 year old girls to existing cercaater
screening ranged from $3,906 - $14,723 (Chesson et al., 2008). The range was due to

variables such as whether herd immunity effects were taken into account, vthether
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benefits of preventing cancers other than cervical cancer, and whethentorale
guadrivalent vaccine types of HPV were targeted. ldentifying thealiionts to their
model, the authors stated that overall, the prevention of HPV related health problems
resulted in averted treatment costs and QALY saved (Chesson et al., 2008).

Another article was published in 2007Emerging Infectious Diseaséhis one
written by Merck researchers in an effort to assist policymakers irufatimg
guidelines, provided the epidemiologic and economic impact assessment ofthe HP
vaccination based on their transmission dynamic model (Elbasha, Dasbacimgs,Ins
2007). Their model took into account the issue of vaccine derived immunity as well as
herd immunity, which many of the models done by other researchers were unable to
address (Elbasha et al., 2007). Routine vaccination of 12 year old girls was theed as
defined reference vaccination strategy. To perform the analyses, the aatuned the
degree of protection from infection was 90% and 100% for associated diseases, the
duration of protection was 10 years, up to 70% of 12 year olds received the 3 dose
vaccine, coverage increased linearly during the first 5 years of thex&Bconi program
remaining at 70% thereafter, and that cost for the 3 dose vaccine would be $368a(Elbas
et al., 2007).

The results from this model predicted that 20% of all cervical cances case
occurred among women who were never screened, which is similar to what has been
observed in the US population (Elbasha et al., 2007). The model did predict lower
cervical cancer incidence among older cohorts, which was expected becauase as m
young people get vaccinated, less older people will theoretically developateamcer.

The HPV prevalence rates were higher among boys and men than girls and woneen due t
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males’ exclusion from vaccination. However, overall HPV 16 and 18 prevalence was
higher for girls over 12 than for boys and men, and increased with level of sexuig} act
(Elbasha et al., 2007). For both sexes, prevalence increased, reaching a peak between 20
24 years and declining thereafter. Their model showed that with 10 yeacdeution,
vaccination reduced disease incidences steadily until 10-15 years afteatiaoc Their

findings were consistent with other cohort based cost effectiveness anabyseing the
illustration of the herd immunity benefits provided by the vaccine. Overalt,réilts
suggested that a “quadrivalent HPV vaccine program that targets fedodéscents and
women, ages 12-24 years, can be cost effective ($4,666/QALY) when compared with
other commonly accepted medical interventions” (Elbasha et al., 2007, p. 32)

An article published in 2007 ifhe Journal of Women'’s Healtliscussed the
modeling that was done to determine the cost effectiveness of Gardasil. The author
confirmed the work of other researchers and felt that vaccinating gidsetede 12
would be cost effective provided it was “in the context of an organized cervicarcan
screening program” (Vetter & Geller, 2007, p. 1261). Adding catch up vaccination for
women up to 24 years of age would also prove to be cost effective in this context.
Vaccinating males was also discussed as being cost effective and basethodéleg
done would reduce the incidence of vaccine HPV type genital warts and cearical
by 97% and 91% respectively (Vetter & Geller, 2007).

Margaret Stanley published an article in 200Gymecologic Oncologthat
addressed, in part, the issue of cost effectiveness. While the long term datd pse
from knowing the true cost effectiveness of the vaccine, the author believéaethat

pharmacoeconomic data indicated that the introduction of the HPV vaccine mayebe mor
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cost effective than current clinical practices (Stanley, 2007). Theeestik issues that
needed to be resolved in order to confirm this aim such as who should be vaccinated and
at what age, and what the impact of vaccination would be on current screening programs
The models that have predicted cost effectiveness in terms of QALYs haatidimthat
include a failure to take herd immunity into account, vaccinating males, and the
possibility of the reactivation of latent infections (Stanley, 2007). The awghdhdt a
dynamic transmission model was needed to “assess the epidemiological chapges
specific HPV prevalence over time, estimate the impact of herd immunitgetermine
the relative value of vaccinating females only” (Stanley, 2007, p. S22).

Cost effectiveness was also measured by Stanley in its impact on thehaaétof
care resources. She referred to data from 2000 and 2005 based on the US National Health
Interview Surveys that indicated that there could be a reduction in the 65 millioaspap t
that are performed annually as a result of the introduction of the HPV vacané(St
2007). Based on this data, Stanley felt that biennial pap screening from age 24, as
opposed to annual screening, was predicted to reduce the annual total pap test volume by
43%, thus increasing the cost effectiveness of the vaccine (Stanley, 20@dyition to
pap test reduction, the vaccine may also reduce the workload at STD clinicducfiae
in HPV related morbidity in regard to STDs would likely result in a lower workload for
STD clinics for those STDs that are related to HPV, thus opening more resourttes fo
treatment of other STDs (Stanley, 2007). Finally, Stanley felt thatsaalosge groups,
vaccination also predicted a 95% reduction in the prevalence of lesions assodiated wi

HPV 16 and 18, thus reducing screening and treatment for these lesions (Stanley, 2007).
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An article published in 2008 in tidew England Journal of Medicirmiilt upon
previous studies and models to evaluate the cost effectiveness of vaccinataay @i
girls as well as catch up programs that vaccinate girls up to the age of 26 (Koldi&,G
2008). The authors took into consideration “the dynamics of HPV transmission, the
duration of vaccine efficacy, the potential benefits of preventing noncervicalrelgid
conditions, the anticipated changes in screening practice, and potential idsjparit
access to care” (Kim & Goldie, 2008, p. 822). Included in the analysis was also the
assumption of lifelong, complete protection, though they did evaluate the effect of
waning immunity with and without a booster. Adopting a societal perspective, they
discounted costs and benefits by 3% annually and expressed the benefits as QALYs
gained (Kim & Goldie, 2008).

The results of the study by Kim and Goldie found that vaccination against HPV
16 and 18 was expected to be economically attractive at approximately <$50,000/QALY
if high coverage can be achieved in the primary target population of 12 year old girls and
if vaccine immunity is lifelong (Kim & Goldie, 2008). Catch up programs for girls
between 13 and 18 were shown to be cost effective, though extending the catch up to
girls 21 years and older proved to be less cost effective. Extending coverage to women
up to 26 years old was the least cost effective since most women that agedzmesien
sexual activity and up to 30% of women may be exposed to HPV in the first yeangf bei
sexually active (Kim & Goldie, 2008). The cost per QALY continued to rise when
boosters were needed, when there were disparities in screening and \accmadrage
and when vaccinated girls underwent frequent screening in adulthood. Overall, their

findings were consistent with other studies and showed that “high vaccination coverage
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warranted modification of screening protocols and that the cost-effects/ehe
vaccination was enhanced with less frequent screening with more sensitantes
beginning at later stages” (Kim & Goldie, 2008, p. 829).

Among the article previously discussed in this section, there seemed to be
agreement that the lack of long term data precluded the actual assessmempédthe
of the vaccine on the disease burden of the vaccine HPV types and their true cost
effectiveness. There was consensus, according to Hymel that the imgleomeoft HPV
vaccine programs along with the continuation of appropriate screening would be both
significantly cost effective and successful at reducing the prevalenceanirpor lesions
and cervical cancer (Hymel, 2006). The optimal age for vaccination in these moslels wa
12 years old and estimates showed that the short term impact in the US would be a 33% -
50% reduction in overall CIN 2 and 3 cases for those who were vaccinated (Hymel,
2006). In terms of policy, one author, based on the various studies regarding cost
effectiveness, stated that successful implementation of the HPV vacuing, e
country-driven and well planned, with full support and involvement of policymakers,
parents, district and hospital managers, medical personnel, and community groups”

(Hymel, 2006, p. S478).

Proposed recommendations for the use of Gardasil
Based on all of the data that the CDC’s HPV working groups and the Advisory

Committee on Immunization Practices reviewed about Gardasil, the CDC propeised t
recommendation for its use after the meeting held from June 29-30, 2006. The HPV

working group received the data approximately 2 %2 years before Gardpgiitval
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(Herskovits, 2007a). Dr. Laurie Markowitz of the CDC was the head of the HP\heacc
workgroup, which was part of the Advisory Committee on Immunization Practicds,
presented the workgroup’s proposed language, supporting data, and rationale in
formulating recommendations for Gardasil, and solicited ACIP’s votes on four
recommendations (CDC, 2006). The FDA licensed Gardasil on June 8, 2006 for use in
females 9-26 years of age for prevention of certain diseases caused by HPV 6, 11, 16, 18,
and it was the responsibility of the CDC and the ACIP to set the guidelines for use
following the approval. According to one of the HPV working group members, the
rationale for targeting females 11-12 years old is “because thereds@ stovement

afoot to establish adolescent visits [to the physician] at a time of life pdwie aren't

going to the physician for routine care” (Herskovits, 2007a). Below is a table foluthe
recommendations made by the CDC, the ACIP’'s comments and how the members voted
(CDC, 2006).

Table 4 — CDC Recommendations

Recommendation ACIP’s suggestions/Comments| ACIP’s Vote
(15 members)
1. Routine vaccination of Add language to: Passed by a

females 11-12, yet the vaccine e Emphasize the rationale formajority vote.

can be started on girls as young the recommendation to 13 - in favor
an 9. Data show that there is|a target females 11-12 years 2 - with conflicts
better outcome vaccinating or old. did not vote.

a routine basis rather than a
risk-based strategy. The targe
age allows for the vaccination
of most females before sexual
debut. Five year data for
duration of protection shows
no evidence of waning
immunity.

—

Explicitly state that ACIP’s
intention is for health
insurance plans to cover
the cost of vaccination for
girls as young as 9.
Clearly delineate the
minimum amount of time
between the three doses.

2. Catch-up vaccination of There was strong support for Passed by a
children 13-26 years old. catch-up vaccinations. majority vote.
Vaccination should ideally 13 - in favor
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occur before sexual initiation,
females who are sexually
active should still be
vaccinated, though they may
not fully benefit from the
vaccine due to pre-existing
infection with HPV vaccine
types. The benefit of
vaccination will decrease with
increasing age because more
females will have been infectg
with HPV vaccine types. They
propose that the following
statement about cervical
screening is included in their
recommendation: “There is ng
change in the
recommendations for cervical
cancer screening. Vaccinated
females could be subsequent
infected with non-HPV vaccin
types. Sexually active females
could have been infected prio
to vaccination. The decision t(
vaccinate should not be base
on Pap testing, HPV DNA
testing or HPV serologic
testing.”

d

L O = U7 (I)\<

2 - with conflicts
did not vote.

3. Gardasil can be administer

in the following 5 special

situations.

a. Females with an

equivocal or abnormal
Pap test. They should
be advised that they
may already have one
or more strains that
Gardasil covers.
Gardasil does not
protect against the
strain(s) if already
present.

b. Females with a positive

HPV tests using the
Digene Hybrid Capture

efllone

11® (HCII) assay. A

Passed by a
majority vote.
13 - in favor

2 - with conflicts
did not vote.
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positive test indicates
infection with any of 13
high-risk types, but the
test does not identify
specific HPV types.
Testing for specific
types is not currently
available in routine
clinical practice.
Females with genital
warts or a history of
genital warts. Data do
not indicate the vaccing
will have any effect on
existing genital warts o
HPV infection.

To females who are
immunosuppressed,
though it may not
protect as well as in
other females.

e. To lactating women

\1%4

4. Precautions and
contraindications for Gardasil
Precaution - Vaccination
should be deferred until after
moderate or severe acute
illnesses improve.
Contraindication - A history of
hypersensitivity or severe
allergic reaction to yeast or ar
other vaccine component
should be classified as a
contraindication. Pregnancy ig
also a contraindication and
vaccination should be delayec
until after completion of
pregnancy, and if a pregnanc
is identified after initiating the
vaccine series, completion of
the vaccine series should be
delayed until after the
pregnancy.

There were also several
suggestions made to strengthen
recommendation:

Language should be changed frg
hypersensitivity to “immediate
hypersensitivity”

Pregnancy — language should be
changed to make this a precautic
yot a contraindication to avoid th
need to include language on
pregnancy tests and similar issud
5 Pregnancy should be included in
special section rather than in the
| precautions and contraindication
section. There should be an
yexplicit statement that pregnancy
testing before vaccination is not
necessary. Providers should be
advised to ask their patient if she
pregnant, make a note in her chg

Do not include a statement aboulf
pregnancy testing because this

and proceed with the vaccination|.

Passed by a

thneajority vote.
13 - in favor

n2 - with conflicts
did not vote.

n,

11°}

S,
a

is

language will complicate the
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recommendation. Add language
that vaccination should not be
based on pregnancy testing or
screening.

There was acknowledgement from
the ACIP chair that the use of
vaccines in pregnancy would
continue to be a challenge.

(CDC, 2006)

The American Cancer Society (ACS) also put out their own set of guidedines f
use of Gardasil following a review of the existing data by an expert panel pthd¢ody
the ACS (Saslow et al., 2007). This panel worked independently from, but parallel to, the
ACIP working group. The American Cancer Society’s “Guidelines foEtdrgy
Detection of Cervical Cancer” was last updated in 2002 while clinical faathe HPV
vaccine were ongoing and before any of the data had been published. Their updated
recommendations are that routine vaccination of females 11 — 12 years old is
recommended, and females as young as 9 may also receive the vaccine. Catch up
vaccination is recommended for females up to age 18; there was insufficient exmenc
recommend for or against vaccination of females 19-26, and decisions for this age group
should be made individually. Vaccination is currently not recommended for femates ove
the age of 26 (Saslow et al., 2007).

There were also supporting recommendations made by the American Cancer
Society in four areas; screening, vaccine implementation and utilizatiomted@nd
research (Saslow et al., 2007). They felt continued screening was needed whether
vaccinated or not, and that HPV testing prior to vaccination was not recommended. Pap
tests should still be performed and health care visits should be used to discuss and offer

both the vaccine and a pap test (Saslow et al., 2007). For effective implementation,

216



public health and policy efforts are needed to ensure access and encouragevhigh HP
vaccine coverage for all racial, ethnic and socioeconomic groups. For ltardach
populations, strategies should be implemented to maximize adherence to vaccine
recommendations including co-administration with other vaccines (where prdegn sa
and the use of alternative vaccination sites as well as non-related heat{baslitsv et

al., 2007). Examples of alternative vaccination sites could be anywhere whédrerchil
gather such as sporting events, schools, Girl Scout meetings, and the like.ai&h rel
health visits occur outside of the normal schedule for children to visit theircgrysi
which would include situations where a child comes in for a minor injury, an allergy, a
cold, or some other minor condition.

According to the American Cancer Society, the need for education about cervical
cancer prevention and early detection remained critical among providecynpeiers,
parents, adolescents, and young women. Research and surveillance should continue to
assess the duration of protection, population and lesion based changes in type specifi
prevalence of HPV infection, changes in pap testing and screening, ancefprasaf

long term efficacy (Saslow et al., 2007).

Post-Marketing - Requests for patent extension/expanded use of Gardasil
Following the release of Gardasil in June 2006 and having observed the use of

Gardasil following that approval, Merck submitted paperwork to the FDA to extend it
patent on Gardasil. The FDA, which is under the jurisdiction of the Department of
Health and Human Services put out a notice (docket number 2006E-0501) on May 22,

2007 titled, “Determination of Regulatory Review Period for Purposes of Patent
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Extension; Gardasil” relating to Merck’s request to extend their patenaatasli
(Axelrod, May 7, 2007). Merck was seeking 1,200 days of patent extension. The patent
for Gardasil is set to expire in 2026 (Merck & Co., 2008). Under the Drug Price and
Competition and Patent Term Restoration Act of 1984 (public law 98-417) and the
Generic Animal Drug and Patent Term Restoration Act (public law 100-gY&eat
may be extended for a period of up to five years as long as the patented item @a@s subj
to regulatory review by the FDA before the product was marketed. The mrgulat
review period for the product helps determine the amount of extension the product may
receive (Axelrod, May 7, 2007).

The regulatory review period consisted of both the testing phase and the approval
phase. For human biological products, the area where Gardasil falls, thg pbstse
began when the company received permission to begin clinical investigation, and ran
until the approval phase began. For Gardasil, the clinical testing phase began on May 17,
2000, even though the preliminary phase | trials began in 1997. The approval phase
began with the initial application to market the product and continued until the FDA
granted permission to market that product. Merck submitted their biologics license
application (BLA) for Gardasil (BLA 125126/0) on December 7, 2005. The application
was approved on June 8, 2006, which is when Merck was able to start marketing Gardasil
(Axelrod, May 7, 2007, Docket Number 2006E-0501).

Merck was also interested in expanding the use of Gardasil to include males, and
wanted the public health authorities to begin considering this from the beginning of the
post-licensure period. Merck believed there was a strong public health ratmmale f

vaccinating boys as well as there being a cost to delaying the vamtiofboys
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(VRBPAC, May 18, 2006). The FDA and CDC both expressed the fact that vaccine
coverage in girls was likely to be incomplete in the years following thaselef

Gardasil, as it would take several years to not only vaccinate girls in gle¢ethiage

group of 11-12 years olds, but to also capture girls 13 and older for catch up vaccinations
(CDC, 2006, 2008; VRBPAC, May 18, 2006). The most common route of transmission
to women is from men; therefore including males would address the issue of herd
immunity that has been discussed in some publications. However, one concern about that
was cost effectiveness, which is discussed later in this chapter (CDC, 2088p& ke

al., 2008; Elbasha et al., 2007; Stanley, 2007). In its modeling work, Merck showed that
delayed vaccination of boys would reduce the overall population efficacy of theeacci

as well as the time until maximum reduction in cervical cancer. Merck hastot y

received approval for use in boys, which may be due to concerns about cost effectivenes

(VRBPAC, May 18, 2006).

Cost
The high cost of Gardasil has been discussed as a major factor in its eadespr

use. Cost, however is not taken into account during either the approval process or in
setting the guidelines for its use. The CDC’s Advisory Committee on Imgtionz
Practices was specifically told not to take cost into account when making
recommendations for its use. One member of the Advisory Committee on Imnamizat
Practices discussed this issue and said that “The ACIP members aretiit\yethat

they are not worry about whether or not there is money in the budget to afford the
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vaccines. They are strictly concerned with issues of safety, effiaadycost-
effectiveness” (Interview #4).

Not only was Gardasil costly, but implementation of a vaccine program and the
integration of Gardasil into the federal program to vaccinate childrerreeoamalysis to
determine the cost effectiveness of doing so. In April 2007, the CDC reported to
Congress on the Section 317 immunization program (Gerberding, 2007b). The Section
317 program is a discretionary federal grant that can provide any ACIP recdeune
vaccine to persons of any age, though most funding is used to vaccinate children in health
department clinics (Gerberding, 2007b). This program is the main source of fémding
state angurisdictional immunization programs. Most children served through Section
317 are under-insured or their parents are working poor who cannot afford the high
deductibles or copayments required to fully vaccinate their children. This pragea
complement to the vaccines for children (VFC) programs, which serves children and
adolescents through age 18 who do not have insurance, are eligible for Medicaid, are
American Indian/Alaska natives, and children who are underinsured and receive ca
through Federally Qualified Health Centers (FQHCs) and Rural Healtlt€{(RHCSs)
(Gerberding, 2007b). In this program, federally purchased vaccines arfgutkstrio
public health clinics and private providers enrolled in this program. Gardasibbded a
to the vaccines for children on November 1, 2006 (Merck & Co., 2007a). Section 317 is
a discretionary federal grant program to 64 state and local grantees providfatyanst
for the vaccination of underinsured children and adolescents not served by the VFC

program. In recent years, additional vaccines have come to market, and with them
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recommendations for their use. This has increased the amount of money neocessary
fully immunize each child (Gerberding, 2007b).

Reporting to the Senate Appropriations Committee, Dr. Julie Gerberding, the
head of the CDC discussed this issue, and made recommendations for the fiscal year
2008. Vaccine costs for the groups targeted by this program were estimated to be
approximately $456.4 million annually (Gerberding, 2007b). The estimated costs in 2008
to fully vaccinate a male and female would be $936.05 and $1,240.28 respectively; the
cost difference was reportedly due to the HPV vaccine only being recommended for
females (Gerberding, 2007b). 78% and 71% of the cost to vaccinate females and male
respectively are due to new vaccinations or expanded recommendations (@grberdi
2007a).

In this report, the CDC broke out the costs of vaccinating eligible females up to
18 years of age, and females ages 19-26. The recommendation stated that routine
vaccination should be targeted at females 11-12 years old, with a catch-upti@tcina
recommendation for females 13-26 (J. S. Abramson, 2006). If individuals are routinely
vaccinated at age 11, that leaves seven cohorts of adolescents, up to age 18, to be
included in a catch-up vaccination program. For 2008, the estimate was that there would
be approximately 140,000 individuals who met eligibility for the vaccination program
and who would ultimately be vaccinated (Gerberding, 2007b). This accounts for about
20% of the total cohort. The remainder would be vaccinated through insurance or other
means, or may not be vaccinated at all. The estimated costs for vaccimatocahort
of 140,000 was approximately $42.6 million (Gerberding, 2007b). There were

approximately 1,450,512 women ages 19-26 who met eligibility for the section 317
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program, and it was estimated that of this group, 290,102 women would be vaccinated
annually, with a total cost of $88.3 million (Gerberding, 2007b). These costs were at the
federal contract price of $304.23 for the three dose series, which was less than the
standard price of $360 (Gerberding, 2007b).

One of the researchers from Merck discussed the cost of the vaccine, hag prici
was determined, and Merck’s sales expectations. He stated that whissiGaes being
developed, “it was understood to be a blockbuster drug...but it hasn’t taken off as hoped.
It has not made as much money as Merck or Wall Street expected. It is egfertn
the studies, and so the vaccines had to be priced accordingly. Another factor in the
pricing is for what it does” (Interview #1). Even with this brief explanatioentained
difficult to understand precisely how pricing was determined, though as discisseésl, t
one of the most expensive vaccines on the market.

Summary of aim I

The second aim of this study looked at the process for the approval of Gardasil.
This involved looking at the meetings that were held between Merck and the FDA and
the CDC, the cost of the vaccine and Merck’s post marketing plans for Gardasil. The
approval process for Gardasil began with meetings between Merck and the Food and
Drug Administration (FDA), and included a meeting with the CDC’s HPV wacci
working group, the Advisory Committee on Immunization Practices (ACIP). The two
agencies work in tandem where the FDA determines whether or not a drugine et
be approved for use, and the CDC sets the guidelines for use. Throughout the process,
Merck submitted data to the FDA, which was how determinations such as whether to

grant Gardasil an expedited review were made. The ACIP working groeigeedata
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from Merck approximately 2 Y% years prior to its approval, so that it could reviesatae
in order to set the guidelines for its use. The guidelines were not set untihafte
vaccine was approved on June 8, 2006.

Following the submission of its data to the FDA, a meeting was held on May 18,
2006 to discuss the data prior to final approval. The meeting was the Vaccines and
Related Biological Products Advisory Committee meeting, referredWR&PAC. This
committee is made up of people from the FDA’s Center for Biologics Evahuand
Research. After the FDA approved Gardasil on June 8, 2006, the CDC’s Advisory
Committee on Immunization Practices met for a meeting which was hel@9+8tg
2006 to discuss the guidelines for its use. These two meetings were the two ypecessar
steps to getting Gardasil into the market place and into widespread use.

In order to begin the process with the FDA, Merck submitted an investigational
new drug application (IND) to the FDA in 1997. An IND is required for any new drug or
vaccine that is being developed. The first IND for the monovalent HPV 11 vacame
submitted in 1997, with the other INDs for the monovalent product HPV 16 and HPV 18
following shortly thereafter (VRBPAC, May 18, 2006). The IND for Gardasiabex
effective on May 17, 2000 (Axelrod, May 7, 2007; VRBPAC, May 18, 2006). In
November of 2001, the Vaccines and Related Biological Products Advisory Cemsmitt
held a meeting to discuss the endpoints that would be appropriate for phase Il
development of a preventive HPV vaccine (VRBPAC, November 28-29, 2001). In 2002,
the product development program was granted fast-track status and phaais betyan.
The FDA met in May of 2005 to discuss the Biologics License Application (BLA), and

agreed to allow the submission of the BLA for Gardasil as well as graptidréay
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review (Axelrod, May 7, 2007; VRBPAC, May 18, 2006). The BLA application for
Gardasil was submitted on December 7, 2005, which included phase Ill study data; tha
also served as the start of the expedited review. Overall, approximately 60,000fpages
clinical review materials were submitted electronically for neyi@nd the review was
completed in a six-month regulatory time frame. Standard product reviews take a
minimum of a year. The application for Gardasil was approved on June 8, 2006 (Axelrod,
May 7, 2007).

The Gardasil vaccine received a expedited review (also referred si-as fa
tracking) because of its potential to meet an unmet medical need (FDA, 2006). The
decision to grant Gardasil an expedited review was made in 2002 after the debAede
preliminary data from the clinical trials. The expedited review actb@fjan in May of
2005. According to a scientist at Merck, the reason the FDA would fast track a drug or
vaccine is if they though thought that drug or vaccine was really innovative and
lifesaving and if there is not another comparable product like it currently on thetma
(Interview #1).

Following the submission and review of all of the data, formal meetings began
with the FDA and CDC to approve Gardasil and set the guidelines for its use. The firs
the two core meetings was with The Vaccines and Related Biological Byddiwsory
Committee (VRBPAC), through the Center for Biologics Evaluation, which tsop#ne
FDA. They held a meeting on May 18, 2006, which involved a discussion regarding the
safety and efficacy of the Gardasil vaccine, which culminated in the reeodation for
its use. This meeting was held to discuss and make recommendations on the safety and

efficacy of the human papillomavirus vaccine, Gardasil (FDA, 2006; VRBPAC, May 18,
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2006). This was a public meeting and in attendance were members of the advisory
committee, six FDA staff members, speakers from various professional zatams,

and seven sponsor representatives including two of Merck’s senior director§igidr. E
Barr, Senior Director, Vaccines/Biologics Clinical Research, and DricR8rill-
Edwards, Director, Worldwide vaccines Regulatory Affairs.

Subsequent to the approval of Gardasil, the Advisory Committee on
Immunization Practices (ACIP), through the Department of Health and Huenaices
Centers, for the Centers for Disease Control and Prevention National Imramizat
Program, held a meeting from June 29-30 2006 (CDC, 2006). There were many
participants at this meeting including the 15 members of ACIP, the ACIP eseecuti
secretary, dozens of people from various governmental and professional organizations
dozens of CDC representatives, and over a hundred more guest presenters (including 48
Merck employees), press, and members of the public. The CDC appointed the members
of ACIP, and the goal was to appoint members with the greatest level of expéhrtie
minimizing any actual or perceived conflicts of interest. When considguidglines for
a specific vaccine, ACIP members were required to vote only on the safeigcefand
cost effectiveness of the vaccine. They were instructed not to take into caticide
how federal or state government would pay for the vaccine (CDC, 2006). One area that
was discussed at both meetings and was deemed very important was how Gatddsil w
be monitored after its approval and release. With five years of trial datpgors claims
of safety and effectiveness, it was important that monitoring of the vaamtiewed so

that any potential adverse events would be captured.
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Aim IlI: To describe How Merck constructed HPV to be a social problem needing
treatment and how Gardasil was promoted and marketed

The previous section addressed the second aim of this study, which mapped out
the approval process for Gardasil and the recommendations for its use. Incluel¢deve
core issues related to its approval and the guidelines for its use such as cost and ¢
effectiveness and post marketing plans to evaluate safety and effessivaee the long
term. The final section addresses the third aim of this study which is howsGaras
promoted and marketed by Merck and how those campaigns successfully cahstructe
HPV to be a social problem needing treatment, which led to the widespread acceptance
and use of the Gardasil vaccine.

The following section addresses the promotional and marketing campaigns for
Gardasil including how messaging was used to influence the acceptahesesof the
vaccine. This includes the label claim which is the description that the comipasy
about its product. Attempts to mandate the vaccine were also part of Merck's &ffor
increase the use of the vaccine. Finally, this section addresses thé usesoGardasil
and concludes with my interviewees’ comments on their perceptions of Merck as a

company and in the context of the pharmaceutical industry.

Label Claim
Following the approval and release of any product, the makers of that product

must market it so that the public becomes aware of its existence, understanthewha
product does, and can begin to use it. The label claim is the claim that the company
makes about its product. In the case of a drug or vaccine, the label claitmemust

approved by the FDA and must reflect what the product does.
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Upon the release of Gardasil, Merck made the label claim that Gamea®nts
cervical cancer. At the VRBPAC meeting in May 2006, Dr. Brill-EdwardsfMerck
spoke about the vaccine in terms of preventing cancer when he said that “thisrss the
vaccine to prevent cervical cancer” (FDA, 2006, p. 12). One of the researcherslat Me
discussed how Merck was able to make the label claim that Gardasil prgtaots a
cervical cancer, as opposed to the claim that Gardasil protects agaosbmivith the
four strains of HPV; 6, 11, 16, and 18. Along with describing the issue of the label claim,
he also discussed the rationale behind the inclusion of HPV types 6 and 11, and Merck’s
desire to broaden the use of Gardasil to include boys. The biggest question for Merck
was what the label claim for Gardasil would be. Since the label claim ikathetbat
the company makes about its product, it is important that the label claim logestitio
spark public interest and drive sales.

Merck initially wanted the label claim to be that Gardasil protectsiagjeancer,
though the FDA initially responded that Merck could not make that claim, but could only
say that Gardasil protects against infection with the four strains of ®ording to
one scientist at Merck, they had to find a way to make the label claim thaettebt
against cancer because “if not then it would be a harder sell” to the public (Mtértie
He went on to say that

Merck could not wait the number of years it might take to follow women long

enough to see whether or not they developed cervical cancer because that

generally happens when women are in their 30’s. A big breakthrough came
around the checking for abnormal cells, CIN1, CIN2, and CIN3. If Merck could
show the prevention of CIN3 lesions, then they could get a claim of protection
against cancer. In the final study before approval, they needed enough women, to

have enough frequency to get results. Placebo was given to half the cases, and 30

women in that group developed CIN3, and the other group did not, so the other

group showed that there was protection against cervical cancer. This allowed
Merck to make the label claim that Gardasil prevents cancer (Interview #1)
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He also discussed the inclusion of strains 6 and 11, which cause genital warts. The
decision to include those strains was a “marketing descidiberck wanted to do that
because if they could prevent warts, they could broaden the use of the vaccine and then
have it also be for boys” (Interview #1).

One physician researcher disagreed with that label claim and stat#dsshe
surprised the first time she heard it on a televised direct-to-consumepadid€ring the
CIN surrogates that were used as end points in the trials, she felt thagridpsets
would be more appropriate to use when making claims of prevention. She stated:

| think at the time of that sound bite, ‘100% effective against cervical

cancer,’ the data that was being released was that it was proteciiva aga

CIN not cancer and there was 0 outcomes in the vaccine group and 7 in

the placebo arm of the trials and that was the data that generated the sound

bite that it's 100 % effective against cervical cancer. The real surrggate

CIN3 and according to the interim analysis that was released last year

we're still not seeing efficacy for that particular outcome...So — teatse

like an important surrogate that you'd want to have show that it's effective

against to make any claims about efficacy against cervical cancer. So

that’'s why I'm questioning it still. Because whether there is actuailhgg

to be efficacy against the immediate surrogate against — proximal to

cervical cancer” (Interview #7).

| asked a member of the Gardasil working group at the CDC about the label
claim. This individual was an integral part of the working group and played a ¢dege r
in making the recommendations for Gardasil's use. The decision and use of CIN as
surrogate end points was also discussed in the context of the label claim. Skégekn a
about the label claim, she stated,

| think that from what we know about the natural history of HPV — and

this was carefully considered by the Food and Drug Administration when

the trials were being planned. 1 think there was initially some people in

the HPV community that wanted the endpoints for the vaccine trials just to
be HPV infection, not any of these pathologic endpoints. This was
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discussed both at FDA and the World Health Organization and a decision

was made using input from a lot of different experts to have the CIN2, 3

be the endpoint for the trials and that that would be the surrogate for

cervical cancer. So | feel very comfortable that that is — based on that

CIN2, 3 endpoint, | think that it is a surrogate for cervical cancer

(Interview #10).

Once the label claim has been decided, the marketing campaigns cardbe fitte
around that claim and can serve as the basis for the marketing of the product. The
following section discusses the marketing of Gardasil and the media publicity

surrounding it.

Media Publicity
A pharmaceutical company cannot promote its specific product before it is

approved and licensed. It can, however, begin an educational campaign that addresses
the issues that the product may deal with without actually mentioning the name of the
product. A company can begin planning the promotional campaign for their product long
before it is approved so that it is ready to launch once approval is gained. In liybt of t
one Merck scientist said that “the first step was to build public awarenessck tvled
to be very creative and to target its potential audience” (Interview #1). Merck’s
marketing team therefore had to divide the campaign into two parts; the unbranded,
disease awareness part, and the post-approval, branded part, which finally urged wom
to go to their physicians and ultimately to get the vaccine (Herskovits, 2007a

In 2006, as part of a five year cost cutting measure, Merck unveiled a new
commercialization model “to win” major product launches, which meant that tluasila

team at Merck was comprised of a diverse group of people from various departme
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including marketing, regulatory, clinical, and policy, with one executive irgehef the
whole team. (Herskovits, 2007a). In December 2006, Merck's president of glotzal hum
health outlined four company objectives for the vaccine's debut: support global policy
recommendations, secure broad public and private funding, encourage strong uptake
among healthcare providers, and motivate women in the target age group (or their
parents) to ask for the vaccine. Another hurdle was to gain the support of policymakers
because in order to gain the broad coverage that it hoped for, Gardasil had to be
integrated into the children’s vaccine schedule (Herskovits, 2007a).

Merck worked with advertising agency DDB and public relations firm Edelman
on both pieces of its campaign (Herskovits, 2007a). | was unable to obtain exact dates as
to when Merck began working with these companies. | was also unable to spe&k direct
with anyone in Merck’s marketing department, though | did receive an egspdnse to
my questions in this area. One of those questions was how far in advance these
campaigns are crafted and who is involved and the response was “we do not disclose
specifics” (Interview # 12). DDB was founded in 1949, is a multinational adwertis
agency with over 14,000 employees in nearly 100 countries, has won awards for its work,
and used an approach to marketing that “relied on insight into human nature, respect for

the consumer, and the power of creativitytt|://www.ddb.cony. They list many

multinational companies as their clients; however, Merck is not listed.

Edelman is a PR firm and is over 50 years old, has 3,100 employees in 51 offices
worldwide, and was described on its website as “the leading independent global PR
firm.” It was also “the first firm to apply public relations to building consubrands.

We invented the media tour; created litigation and environmental PR; weresthe tise
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a toll-free consumer hotline, and the first to employ the Web in crisis mapatem

(http://www.edelman.com/about us/welcdme

Both the unbranded and branded campaigns for Gardasil were primarily
comprised of direct-to-consumer ads, along with print ads and accompanyingesebsi
The unbranded campaign began in 2005 prior to the approval of Gardasil in June 2006.
The ads were shown on TV, are available through YouTube, and were even shown in
movie theaters along with movie previews (Rosenthal, 2008). You tube was shown to be
increasingly popular as a place to obtain health related information, andredl of
Gardasil ads are available on YouTube as well commentary by professaodahe
public about the vaccine (Ache & Wallace, 2008). In a study that rated theypbdifra
HPV vaccination by doing a search on YouTube on one day in 2008, the researchers
found that the Gardasil commercial had been viewed over 41,000 times and had been
received positively, based on viewer comments (Ache & Wallace, 2008).

One Merck executive who answered questions via e-mail responded to how
decisions were made about the promotional campaign for Gardasil, sayingdkée m
decisions regarding our direct-to-consumer education efforts based on the ededdte
parents and patients about the impact of disease. Most cervical cangeevantable,
yet approximately 11,000 women in the U.S. are diagnosed with the disease each year
As the makers of a vaccine that can help protect against 70 percent of cawczl,

Merck believes it is responsible and appropriate to inform parents and women about the
availability of this important preventative option” (Interview #12).
| also asked him how many people were involved in crafting the campaign to

which he responded, “It's difficult to say exactly how many people are invaived i
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bringing a communications program from conception to launch. We work with a large
variety of internal and external stakeholders in developing campaign matsialsll as
other awareness activities, so that we may help increase knowledge of HRY and i
consequences” (Interview #12). He did not mention the work of DDB or Edelman in
crafting their campaigns, not even when | asked how far in advance or gioitan

the development of Gardasil these campaigns are crafted as well as whap@aove

these campaigns and whether the FDA or other governmental organizations hae any s
in this process. He responded by stating that

We do not disclose these specifics; but, in deciding when to initiate DTC
advertising for a new medicine, Merck considers both the need for
physicians to have sufficient information to engage in an informed
discussion with their patients and the need for patients to get timely
information on the availability of new treatment options... Merck is
committed to complying with the letter and spirit of the PhRMA

Guiding Principles — Direct to Consumer Advertisements About
Prescription Medicine. These are voluntary guidelines intended to
reflect the commitment of PhRMA member companies to ensure that, in
addition to meeting all applicable legal requirements, DTC
communications contribute to public health by fostering an informed
conversation about health, disease and treatments between patients and
their health care practitioners. Additionally, we regularly submit our
communications materials to the U.S. Food and Drug Administration’s
(FDA) Center for Biologics Evaluation and Research (CBER)
Advertising and Promotional Labeling Branch (APLB) for review and
feedback prior to launching our campaigns (Interview #12).

The PhRMA guiding principles are a voluntary set of guidelines for dmecbhsumer
advertising put out byhe Pharmaceutical Research and Manufacturers of Antbata
comply with the regulations of the Food and Drug Administration (PhRMA, 2005).

The unbranded educational campaign began in 2005, continued into 2006, and
helped to lay the groundwork for the release of Gardasil by making the connecti

between HPV and cervical cancer (J. Schwartz, 2006). There were two campaigns
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launched called “Make the Connection” (Merck & Co., 2005b) and “Tell Someone”
(Merck & Co., 2005a). The “Make the Connection” campaign was the first of the
campaigns and was launched in the fall of 2005, and was focused on spreading the word
about the link between cervical cancer and HPV. It asked women to make the
commitment to visit their physician to discuss HPV and cervical cancer arsiessa

their risk. Part of that campaign was beaded bracelet kits that could be ordered onl

the idea was that as girls were stringing together the beads thegtweging together

the facts about HPV and cervical cancer, which were included in the acoongpan
educational packet. The campaign was run by the industry-backed not-foGanuder
Research and Prevention Foundat@md celebrity charit$step Up Women's Network
(Medical News Today, 2006). The campaign included publicity events, a television
public service announcement and cameos by celebrities, such as Maria Shriver and
Jessica Alba, wearing beaded bracelets to highlight the link between cearical and

HPV (Medical News Today, 2006). Celebrities were also seen at public eveariag

the bracelets and Merck pledged $1 (up to $100,000) to the Cancer Research and
Prevention Foundation for every bracelet kit ordered. (Herskovits, 2007a; Merck & Co.,
2005b).

The “Tell Someone” campaign was launched in April 2006, and tapped into
“women’s natural inclinations as talkers and sharers” according to a Mexciteve in
charge of the marketing campaign (Herskovits, 2007a). This campaign focused on
having women reach out to other women they knew to tell them about what they just
learned regarding the connection between HPV and cervical cancer. Eaah tam

they told was one more woman who could be educated and potentially saved from
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developing cervical cancer. Women were told not to ignore this information, and not to
be shy about sharing it (Herskovits, 2007a). The website had images of womémewit
caption, “Did you know cervical cancer is caused by certain types of a comrae® vir
Neither did we” (Merck & Co., 2005a). From this site, girls could send out personalized
“tell someone” e-cards. Television ads showed actresses talking dicetttyycamera

as if they were talking to each girl or woman personally. The diseaserasgs efforts
drew on themes of safeguarding your children (for mothers) and empowerment (for
girls). According to a Merck executive, “We learned early on that morlg veented to
protect their daughters—that protective insight is important. For young wolnegn, t

want to empower themselves to take control of their own destiny” (Herskovits, 2007a).
The campaign was effective and showed an increase in the percentage o Vetnoale
could make the link between HPV and cervical cancer (Herskovits, 2007a; Rosenthal,
2008).

These two campaigns worked synergistically, where first women wereniedor
about the issue, were asked to tell other women they knew, and then finally to wisit the
physician to discuss their risk of contracting HPV and possibly developingalervic
cancer. These campaigns' linked learning about the issue, sharing itevitts fand
family, and seeing a physician with empowerment. The underlying messagdbou
taking control of your health, about being a knowledgeable woman and doing what is
necessary to prevent disease (Merck & Co., 2005b). Once the connection was made
between HPV and cervical cancer, and Gardasil was approved, the next skege of

campaign could begin.
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Once Gardasil was released in June 2006, their branded “One Less” campaign
was launched November 13, 2006. This campaign involved images of vibrant young
women and the catch phrase of “one less” as in you and the other women in your life
could be one less woman to get cervical cancer. This campaign followed up on the
themes of the previous campaigns and “the idea was really to deliver on theasiriong
powerful message of empowerment” (Herskovits, 2007a). The accompanyintggwebs

had information, FAQs, quizzes to test ones' knowledge on the subject, and e-cards to

send to friends/family in order to impart this informathdtp://www.gardasil.com/Each
page on the website had a video that took up the top 1/3 of the page. The video had the
same four women; 3 young women of diverse ethnicities (white, Asian, African-
American) and one white older woman representing a motherly figure. Each video
featured each of the women talking directly into the camera discussimggbgance of
getting vaccinated and encouraging viewers to get vaccinated a3 hetemaining
women are sitting on a couch in what looks like a living room interacting with each other
Below the video were four tabs to navigate the site; get the facts about HPV bleairn a
Gardasil, make an impact, and more for parents. The bottom section of the site had
important facts about Gardasil, which gave a brief description about the vaccatat, wh
does, and what the reported side effects are. The site stressed thenioepairta
continuing to receive pap tests, reminding women that a pap test can detectahbnor
cells not limited to issues of cervical cancer (Merck & Co., 2005a).

The website not only contained information about HPV and Gardasil, but had
resources for girls, young women, and their parents. The “make an impactf trea o

site had three areas to choose from; tools to share, watch real life,siodehave some
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fun. The “tools to share” section had an HPV information sheet as well as a PowerPoi
presentation that could be downloaded. There was also an event planner forpdgnts t

a social gathering to “get the word out about HPV and cervical cancer.” Theh"rea

life stories” had videos of young women discussing HPV and cervical carténe
importance of getting vaccinated. The “have some fun section” had wallpaper and
screensavers, t-shirt designs, icons that could be used for instant mgsaagvell as a
banner that could be added to a blog; all of these are available to download forrfsee. Gi
can also sign up to get both mail and e-mail reminders for their remaining shets. T

catch phrase used for this is “3 is kdtp://www.gardasil.com/what-is-gardasil/3-is-

Key/three-is-key/index.htmlAdditionally, items such as bags, pens, button, and posters

were also available and had the Gardasil name and the slogan “one letesl pni them.
The Gardasil televisions ads that have been shown since 2006 and are still airing

in 2009, stressed that the target population for the vaccine was younghgirteaal not

yet become sexually active, yet the ads tended to show teenagers, vetioahatare

more likely to have engaged in sexual activity. The “one less” ads showégotinhg

women usually in their mid-late teens engaging in physical activity suplaging

sports, skateboarding, riding horses, and dancing. The girl in each scene would speak

straight into the camera saying that she could be one less women infebtéetPWiand

at risk for cervical cancer. The girls would incorporate the slogan “oskifgs their

activity, where the skateboarder had “one less” written on her skatebeastctter

player wrote “one less” on her shoe, and a girl sewed the word onto her sweatstart. Ot

girls in the commercial held up signs saying “one less”

http://www.youtube.com/watch?v=hJ8x3KR75fA&feature=related
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Another commercial launched in 2008 used the slogan “I chose” and had the same
type of young women talking straight into the camera and telling the reagotheyh
chose to be vaccinated. In these commercials, the girls were in their bedrotras
living rooms, and at the kitchen table. It ends with a young woman sayingadesto
get vaccinated because “my dreams don’t include cervical cancer”

http://www.youtube.com/watch?v=gd4ypCXusri&NR=The ad is also available for

viewing on the Gardasil websitettp://www.gardasil.com/i-chose-tvh both of these

ads, the young women are ethnically diverse, and portray different persoydy the
athlete, the artist, the rebel, the intellectual, and even the girl next door.dsTtle a
mention the reported side effects and the population it is intended for. Girls are
encouraged to speak to their physicians and find out if Gardasil is right fior the

This girls depicted in the ads are from an older age group than the 11-12 year old
girls that are the target population to vaccinate. This was brought up by eigysi
researcher who was on the board for Merck and GSK, “so because their consmercial
were targeted so much at the semi-older woman, who's already sexuaky Hoet
message they gave was very clear. It was like ‘oh, and it's good for youStod have
said to Merck — | said, ‘Well, if you say it's okay for her then what’s the harry i
immunizing a young woman if it's okay when she’s older?’ | said, ‘You regiye
permission the way that you advertised it for young women to wait to get thisex&cc
(Interview #9). A Merck executive responded to this issue and said,

The perceived age of the girls/women in any type of advertising is

subjective. We attempt to cast people in our commercials who

represent those eligible for vaccination with Gardasil, which means

incorporating a wide variety of females aged pre-teen to mid-

20s. We have two different advertising campaigns ongoing -
one that communicates HPV and vaccination messaging to moms
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and another that communicates to young adult females. You'l

notice that the age of the girls and women in these two different

commercials does vary (Interview #12).

There have been some concerns that despite the valuable resources the sites and
ads may have been, Merck’s sponsorship of them might have sent the message that the
purpose was less about educating women and more about selling Gardasil (JzSchwar
2006). An additional concern was that the frequency of the ads may leave viewers
thinking that cervical cancer is more prevalent than it is (Norsigiaregh@nson, 2008).

Prior to the release of these ads, few women had heard of HPV (Grant, Kravitz-
Wirtz, Breen, Tiro, & Tsui, 2009; National Cancer Institute, 2007). According to the
National Cancer Institute, in 2005 61% of American women had never heard of HPV,
and of those who had heard of HPV, 44% did not know of its connection to cervical
cancer (National Cancer Institute, 2007). A Health Information Naticealds Survey
(HINTS) brief put out by the National Cancer Institute examined how varialitbsas
sociodemographics, access to health care, cervical cancer screening testogy
history, and attention to and trust of health information were associated wuittatzc
knowledge of HPV and its connection to cervical cancer. They found that awareness of
HPV was significantly lower among women who are older, less educated, and less
exposed to health information. The research brief did not elaborate on what forms or
sources of heath information they examined. Factors associated with knowled@¢ of H
were being non-Hispanic White, getting regular Pap tests, and being awlaeecbtinge
in cervical cancer screening guidelines. Among those women who had heard,ahelPV

study found that the only factors positively associated with knowing that HPVscause
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cervical cancer were having had an abnormal Pap or a positive HPV tes{Nesohal
Cancer Institute, 2007).

A study done by Jasmine Tiro and colleagues used the HINTS data to assess the
factors associated with US women’s awareness of HPV and knowledgemfntcton
to cervical cancer (Tiro, Meissner, Kobrin, & Chollette, 2007). Accurate kulgelef
this link is necessary in order to make appropriate, evidence-based heattharees.
The authors believed it was important for health communication researchers to know
which group(s) of women would benefit from educational messages about HPV and its
link to cervical cancer, particularly as “HPV-based technologies difiusdhe general
population” (Tiro et al., 2007, p. 288). While knowledge is not a direct predictor of
health behavior, it is a key first step to the success of a health educatiominberve

Their study showed that awareness of HPV has increased over the past decade,
but knowledge of its link to cervical cancer still remained low. They found that frem t
national sample of women ages 18-75 years old, less than 40% of women had heard of
HPV and less than half of those women also knew it caused cervical cancer. Their
primary finding was that “factors associated with HPV awarenefesetif substantially
from those associated with HPV-cervical cancer knowledge” (Tiro et al., 2007, p. 292)
Women who had tested positive for HPV had heard of it and were 3.5 times more likely
to know of its link to cervical cancer. Their findings suggested that educatioores
likely to occur after a woman had experienced an adverse consequence from HPV
infection. Additionally, familiarity with HPV does not guarantee accurate letdiye
about its link to cervical cancer. Therefore, the authors felt that it wastanpty

identify women least likely to have accurate knowledge of HPV and to develo@uobkar
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appropriate messages for them. Understanding among women about this issue is
essential if “HPV testing and vaccination are the future for cervicaecacontrol” (Tiro
et al., 2007, p. 294). This research was conducted prior to the release of the ads for
Gardasil.

An article published ilsynecologic Oncologlgy Thomas Herzog and colleagues
also discussed the fact that knowledge about HPV infection and cervical canedlras
the need to vaccinate are still lacking among both women and physiciansgHéeuh,
Downs, Smith, & Monk, 2008). Looking at recent studies, Herzog et al addressed both
the awareness and attitudes about HPV vaccination among two groups; patients and
parents, and physicians. In terms of awareness, they found that women who were the
most knowledgeable about HPV were those previously tested or diagnosed with a
cervical abnormality. Among the general population, awareness variely gneth
approximately 44% knowing that HPV caused cervical cancer. The physiciardeshc
pediatricians, primary care physicians, and obstetricians/gynecslodise majority of
pediatricians were aware that low risk types of HPV caused genitial, wat 2/3 knew
that high-risk oncogenic types caused cervical cancer. Obstetrigiaestjogists were
the most knowledgeable, while primary care physicians were the least kncadlkxige
(Herzog et al., 2008)

The attitudes among these groups were also analyzed (Herzog et al., 2008). The
majority of parents surveyed reported they would be willing to vaccinateatth@iescent
daughters; vaccine acceptability appeared to be high despite generalyédsvdf
knowledge of HPV. Vaccine acceptance seemed to vary based on ethnic, religious, and

socioeconomic backgrounds. Therefore, strategies to increase awaestkss Ine
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tailored to these various groups because what may work for one group may not
necessarily be successful with another group (Herzog et al., 2008). Physittiarges
continue to be a crucial factor in their patients’ and parents’ views on HPV amcina
The most important attributes for acceptance among physicians wasyeffrhlong
term safety. One issue among pediatricians was that they do not genecakbg tisues
of sex or sexuality with their patients or their patients’ parents unlked dgectly. The
vast majority of pediatricians also did not believe their current knowledge bifRtkle
vaccine was sufficient enough to properly explain the vaccine. For faméypbasicians
and obstetricians/gynecologist, an influencing factor was recommendayitimsirb
respective professional organizations. Overall, the authors concluded thaioedaicd
communication efforts to the public need to be increased, and that targeting these
physicians in this education campaign is crucial (Herzog et al., 2008).

In 2007, following the release of these ads, 74% of girls 13-17, 79% of young
women ages 18-26, and 76% of women ages 27-64 had heard of HPV (Grant et al.,
2009). In a policy brief put out by the UCLA Center for Health Policy Researchih whic
tracked females in California, television advertisements were @tdteanost common
source among women ages 18-26 (61%) and 27-64 (53%). The numbers were slightly
lower for younger girls ages 13-17 (42%). For this younger age group, schdbkewas
most frequently cited source of HPV information, followed by health cangders and
family members (Grant et al., 2009). Merck also did their own studies and found that
awareness increased significantly following their campaignssiddaeits, 2007a).

The advertising campaigns for Gardasil were successful and in 2007 and 2008

Merck won awards for them (Herskovits, 2007a; Koroneos, 2008; Rosenthal, 2008). In
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2007,Pharmaceutical Executivgave its first “brand of the year” honor to Merck for its
Gardasil campaign, and praised the campaign saying, “by combining innovativeesci
strategic commercialization, and savvy disease education, Team Gareatsat a
campaign that evoked Merck in its prime—and made strides toward stamping out
cervical cancer” (Herskovits, 2007a). Merck and its campaign for Gavdaslalso
applauded not just for their scientific achievement, but for their successtagre
successful brand. AccordingRharmaceutical Executiya great brand tells a story
“about fulfilling a lifesaving need, overcoming obstacles both scientific acidlsand
teaching people a health lesson that lasts” (Herskovits, 2007a). In this enG@masil
was viewed as a pharmaceutical breakthrough and not only “turned a medica succes
story into a campaign of empowerment for a generation of girls and youngniéunt

also “made a market out of thin air” (Herskovits, 2007a). Another reason for awarding
Merck for its Gardasil campaign was “Merck's researchers used vigieciance to
produce a vaccine...while marketers taught girls and young women how to talk about
sensitive issues in a forthright, unapologetic way” (Herskovits, 2007a).

Gardasil also won six first place awards in 2008 at the 10th Annual
Pharmaceutical Advertising and Marketing Excellence Awards (PhAK&pneos,
2008). Merck’s campaign for Gardasil was an example of new marketingysisaieat
“focus on how consumers process information in complex disease categories” where
“consumers have longer periods of time to acquire information before the stefs in
seeking therapy” (Koroneos, 2008). Along with their ad company DDB, Merckivgbn f

place awards for Gardasil in the following categories; best branded T\hraasted
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print, best integrated campaign, and best multicultural campaign. MerckzB@d&rh
won for marketer of the year and agency of the year respectively (Kara2@08).

It was not only important to market the vaccine to the public, but to the medical
community who would be providing the vaccine to the girls and women now aware of the
vaccine. Physicians not only need to be aware of new innovations in medicine, but how

to speak to their patients about them.

Marketing to Physicians
In 2001, after the first clinical trial results for the monovalent HPV 16 macci

were known and shown to be effective, Dr. Richard Haupt, executive director of medical
affairs at Merck was asked to start thinking about the policy issues surro@atidgsil
particularly because professional society and ACIP recommendationbardnve the
standards of care for providers (Herskovits, 2007a). Following the launch of theevacci
in 2006, Merck unveiled its educational campaign for physicians. Having capped the
head count of its sales force for financial reasons, Merck redeployed nsevhiie sales
force to cover this growing area. Merck tailored its educational effortsee thr
specialties: pediatricians, who knew how to give vaccines but were lesd vars#V,;
gynecologists, who were familiar with the disease, but whose officesneeiset up for
vaccination; and family practitioners who were somewhere in the middlskdiets,
2007a). Merck also provided unrestricted educational grants to professionaésdoieti
help physicians address issues including vaccine inventory, legally requiled pat

forms, and reimbursement. Those specializing in continuing medical education also
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identified experts who could communicate with other physicians about the vaccine
(Herskovits, 2007a).

Physicians were recruited and trained to give talks about Gardasil,gnakin
anywhere from $1000 - $4500 per talk (Rosenthal, 2008). Merck also partnered with the
company Digene who make the HPV DNA test for the “educate the educatordmrogr
which provided physicians with a CD with all of the information and tools needed to talk
about Gardasil and its effectiveness in preventing HPV and cervical canpérysiian-
researcher discussed this and said

| think Merck has been very effective at their marketing and has given the

tools to physicians to go out and spread their messaging in this ‘Educate

the Educator.” Merck underwrote the cost - and Digene underwrote the

cost of producing this very slick CD tools...They gave it out to everybody

and then they - these physicians who received the training for ‘Educate the

Educator’ were paid by Merck to go and give the talk to groups of

physicians in their community, paid a lot, $1000 a pop. And who doesn't

like to think that they're a local expert that has expertise in an area
(Interview #7).

Lobbying
Lobbying is widely practiced by the pharmaceutical industry and theresaw

potential factor in the promotional campaign for Gardasil. It was impodamtderstand

how lobbying factored into Gardasil’s timeline. The following section dsesithis issue

and what role if any lobbying played in this process. The pharmaceutical indastone

of the biggest lobbies in Washington (Angell, 2004; Ismail, 2005, 2006). There is no
evidence that lobbyists were involved in the promotional campaigns for Gardasil, though
there was acknowledgement by one of my interviewees that lobbying plagiedrathe
attempts to mandate the vaccine. One physician-researcher confierieddlvement of

lobbyists in attempts to make the vaccine mandatory. This individual stated, Witme
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the lobbyist who worked with Women in Government. That lobbyist wrote all the
legislative material for WIG to take back to legislatur@sterview #6).

In a 2008 article in the New York Times, the chairman of the ACIP was quoted as
saying there “was incredible pressure from industry and politics” (Ruale@008). That
same article quoted a prominent physician researcher who said “Merck lobbigd eve
opinion leader, women’s group, medical society, politicians, and went directly to the
people — it created a sense of panic that says you have to have this vaccine now”
(Rosenthal, 2008). According to one researcher at Merck, “there is no padicifpatn
lobbyists in the approval process or meeting with the FDA” (Interview H#&)did not
say if there was participation from lobbyists at other times.

Articles written in the mainstream press have confirmed the use of lebhbyis
this process. Merck was financially backing efforts to pass staterequiring girls to be
vaccinated, and they have also paid into a program run by a Washington DC lobbying
firm to lobby the CDC and Congress for increased federal funds for vaccinesighsd
Press, 2007; Austin Peterson, 2007; Norsigian & Stephenson, 2008; Rosenthal, 2008).
Much of their lobbying was done through the organization Women in Government which
has received substantial donations from Merck, and a top official from Merckmgac
divisions sits on Women in Government’s business council (Associated Press, 2007;
Austin Peterson, 2007). A Merck spokeswoman confirmed a donation to the organization,
but would not disclose the amount given to Women in Government, and it was unclear
exactly when that donation was given. She was quoted as saying “we disclosed the f
that we provide funding to this organization. We’re not in any way trying to obscure

that” (Associated Press, 2007). In the state of Texas alone, Merck indaa®sgdg
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spending to between $150,000 - $250,000 as lawmakers were considering mandating the

vaccine in that state (Associated Press, 2007)

| asked one of the physicians at Merck to what extent lobbyists had been involved

in any aspect of Gardasil’'s marketing or promotional campaign. Thisigwemncluded

an employee from Merck’s public relations department who facilitated theigwe

They both spoke to this. First, the physician responded that

actually right now there’s no active lobbying at all going dmean there

is no lobbying — at least since I've been herewas in practice up until |

came here in August of 2007 and when | came here there was no lobbying
going on right now and that was really a choice, you know, just to make
sure that — we wanted to make sure that people external to Merck were
making decisions that they thought were best for their constituents with
the data that was publicly available and so to my knowledge there's been
no lobbying going on (Interview #11).

At that point the public relations contact entered the conversation and stated

Let me make a clarification as well that when we're talking about
lobbying, if at all, it's certainly more in the rollout type impact. How are
people in the communities whether it be local city’s governments, state
assembly, how is that going to actually become available to people. But
certainly when we’re talking about a conversation like that with the CDC
of what [name] mentioned, that's a scientific exchange that’s not — that’s
not by any means you know, kind of what you’re categorizing or what
others categorize as lobbying” (Interview #11).

Arguably the most controversial aspect of the discussions around Gardasil were

the attempts to make it mandatory so soon after its release. These attaramseg a

lot of discussion about the vaccine itself as well as about Merck. The follovetignse

addresses this issue.
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Mandating the Vaccine
Mandating vaccination as a condition for school entry began in the early 1800s

and is currently required by all 50 states for many childhood infectious digdasit,
Berkowitz, & Gostin, 2008). Vaccines are generally on the market for seeenal

before mandates are considered, so that public health officials have ample time to
evaluate issues of safety and effectiveness (Saul & Pollack, 2007; Unlisted, 2007).
Mandates are also a financial issue since issuing a mandate reqigessbuy the

vaccine and make it available to those who cannot afford it or whose insurance does not
cover it. There are estimates that mandating the Gardasil vaccine could thautdst

of vaccine programs in some states (Harris, 2006a, 2006b). The cost to the federal
government to make this vaccine available to low income girls and young womesh woul
be approximately $2 billion (Harris, 2006a, 2006b).

The efforts to make Gardasil mandatory, which have since stopped, caused
controversy and generated a lot of discussion on the subject. One concern was that
Merck pushed “too far too fast, potentially undermining eventual prospects for the
broadest possible immunization” (Saul & Pollack, 2007, p. 1). An argument in favor of
mandating the vaccine is that it helps to ensure more equal vaccination among the
recommended group, thus helping to mitigate economic disparities that miggmtpre
some groups from receiving the vaccine (Saul & Pollack, 2007). Vaccine regateem
can ensure that the vaccine reaches those who need it most and who often have limited
access to health care (JL Schwartz, Caplan, Faden, & Sugarman, 2007). Additionally
vaccination requirements are often viewed as the only proven means of ensuring hig

vaccination rates among children (JL Schwartz et al., 2007).
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The possibility of mandatory vaccination brought unlikely groups together in
opposition beginning in late 2006, early 2007 when the mandate issue was publicly being
discussed. Those opposing mandatory vaccination included social and religious
conservatives and civil libertarians who were concerned with governmerieretce
with parental decision making, as well as vaccine safety groups who werengshce
about possible health effects from vaccines in general (JL Schwartz2604d). There
were also prominent people in the areas of infectious disease, vaccine policy, &d publ
health who felt that the proposed mandates were occurring too soon aftercihe’sac
release, and that there was value in a gradual development of vaccination primgram
ensure safety and efficacy of the vaccine (Saul & Pollack, 2007; JL Selevait,

2007). In addition to the arguments mentioned above, there was also concern that there
had not been enough public education or discussion on the topic, and that the sexual
transmission of the virus did not warrant the kind of school mandate generally used for
casually communicable diseases (Javitt et al., 2008; JL Schwartz et al., 200301dIt

also be the first vaccine to be mandated for use exclusively in one gender. The role of
Merck is this process also drew negative criticism as these attempiseddess than 3

years after the Vioxx situation, which left many responding negatively to ‘agpdared

to be a company overly interested in influencing the opinions of policymakers,
physicians, and the public regarding the new vaccine” (JL Schwartz et al., 2007, p. 762).

An article published in th@ournal of Law, Medicine and Ethiesgued that
mandatory HPV vaccination at this time is both unwarranted and unwise (Jakijtt et a
2008). According to Javitt et al, the vaccine raised significant concerss.tk& long

terms safety and efficacy had not been established, therefore the vaocilgebshrolled
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out slowly with risks and benefits carefully assessed. Only after thenedtas been
used in a larger number of females will the true incidence of adverse evénishe
Additionally, the length of immunity remained unclear, and after the vaccuned for a
longer period of time, it may turn out that another vaccine schedule is determined to be
more effective (Javitt et al., 2008). Second, HPV does not threaten an imminent and
significant risk to the health of others, and does not meet the legal and ethical
justifications that have historically supported vaccine requirements. In fais ca
mandating this vaccine would constitute an expansion of the state’s authority thus
interfering with individual and parental autonomy (Javitt et al., 2008). Third, theee wer
constitutional concerns due to the requirement to only vaccinate girls. Fthally
mandate would likely place an economic burden on federal and state governnegits as
as individual practitioners which might impact the provision of other health eervic
(Javitt et al., 2008).

Mandates are effective to protect the public health, and in the view of Javitt et al,
HPV infection presents no public health necessity (Javitt et al., 2008). HPV igadlygex
transmitted disease and infection with HPV is not immediately life thmeate Cervical
cancer or other HPV related conditions take many years to develop, leavingiample
for medical intervention. Many women will also never be exposed to the canserga
strains of HPV, and furthermore, not all women exposed to those strains develoal cervi
cancer (Javitt et al., 2008). Therefore, the authors felt that “conditioning school
attendance on HPV vaccination serves only to coerce compliance in the absence of a

public health emergency” (Javitt et al., 2008, p. 389).
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In 2007, The American Journal for Maternal/Child Nursipgesented a pro and
con position by two different nurses about whether the HPV vaccine should be
mandatory. The pro argument cited the efficacy results from the clinatal twhich
showed 100% efficacy in the per protocol population, which the author said should be
reason enough to support a mandate (Cruise, 2007). The high rates of HPV were also
cited as a reason, and vaccinating girls before they become sexuakycactid help to
significantly reduce the rates of HPV infection. Since statistics shavapipaoximately
half of high school aged people are sexually active, immunizing girls beforbe¢heyne
sexually active could significantly reduce infection. While opponents oftetheiteigh
cost of instituting a vaccine mandate, this author felt that those costs would béyffset
the reduction in costs associated with cervical cancer treatment andstrfrerio work
by women who are ill (Cruise, 2007). Finally, immunization mandates in gdram@l
been shown to increase overall immunization rates, and since girls receive othe
vaccinations between the ages of 11-12, adding the HPV vaccine should not result in an
inconvenience to families (Cruise, 2007).

The con argument presented several reasons against mandating the vaccine (T
Anderson, 2007). First, the author was concerned about the long term safety of the
vaccine. The safety should be evaluated after being used in a real workt,qootte
simply in the controlled environment of the clinical trials. She cited the Rotavirus
vaccine that was shown to be safe in the trials, but after being used in hundreds of
thousands of infants was pulled from the market due to serious adverse events (T.
Anderson, 2007). Second, not all women are at risk for infection with the vaccine HPV

types; most women who acquire HPV infection clear it naturally in avellashort
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period of time. Third, mandating the vaccine would violate the autonomy of women who
choose abstinence. The fourth reason countered the argument that adding another
vaccine to the existing schedule would not be problematic. In the author’s viewdthis di
not take into account that most of the other childhood vaccines prevent casually
communicable diseases, which differs from HPV transmission. Finallyctimeeic

cost was a concern since there are families without private health ics@ach who do

not qualify for state or federal programs leaving them unable to afford ¢hmegT.
Anderson, 2007).

A 2007 article published imhe Journal of the American Medical Associatadso
discussed this issue (Gostin & DeAngelis, 2007). One concern of the author was the
limited safety and effectiveness data; the vaccine was not evaloagftidacy among
girls ages 9-15 years old. Allowing the vaccine to be widely used in the population
without mandating its use would provide the opportunity to more fully evaluate the safety
and effectiveness in all populations for whom the vaccine is recommended. The overall
prevalence of HPV is relatively low, therefore, it seemed unwise taithera that a
female would need to be vaccinated against something for which she was at & tafw ris
contracting (Gostin & DeAngelis, 2007). Additionally, HPV is not an airborne diseas
not casually communicable, and there is no immediate risk of rapid transmissiBV of
in schools. Another consideration was how people would be compensated if they incurred
serious adverse events, which may complicate tort claims. The authdnatfdithe
state mandates an intervention, then it should also provide a compensation system in the
event of serious adverse events. The fact that Merck spearheaded effoke thena

vaccine mandatory was also problematic for the authors who felt that such sftortd
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be led by public health authorities, pediatricians, and infectious disgadgalists (Gostin
& DeAngelis, 2007). Their final concern was the cost of the vaccine, who wouldmpay f
it, and what other public health services may have to be sacrificed as alieswtthors
felt it was more prudent to wait to see the data for the vaccine afterdiebasn use for
a longer period of time in the general public (Gostin & DeAngelis, 2007).

A 2009 article published iAmerican Journal of Public Healghresented a view
in favor of mandatory vaccination (Balog, 2009). The author began by comparing this to
the issue of mandatory Polio vaccination that occurred in the early part ofthe 20
century. That vaccine effort helped to effectively eradicate Polio and ther deit that a
similar situation currently exists with HPV, and that we have the alolisygnificantly
reduce the incidence of this virus and thus maintain health (Balog, 2009). One important
argument that this author refutes is that many parents are concerned tivauttis
encourage children to engage in sexual activity and would interfere with tloeis ¢
teach their children abstinence. In his view, this dismissed a focus on the ipreoéat
physical harm with “a social desire to uphold deeply rooted moral values about how the
young should sexually behave” (Balog, 2009, p. 618). In terms of mandatory vaccination
interfering with parental rights, this author felt that preventing a chala ficquiring this
virus should override respect for the parents’ autonomy. Mandatory vaccination makes
the vaccine available to everyone and reduces disparities by providingsahaeress,
which is an issue of justice (Balog, 2009). The final point the author made related to
scientific concerns that have been raised regarding the relativelpdaemnce rates of
cervical cancer, the lack of long term safety and effectiveness ddtapst

effectiveness. Despite these concerns, the author still felt that mandstoiryation is a
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valuable tool in fighting cervical cancer and that ethical principles ofgiroteagainst
disease justify mandatory vaccination (Balog, 2009).

A researcher from Merck stated that he supported attempts to make tmevacci
mandatory He did not elaborate on the reasons why he felt mandating the vamdohe w
be beneficial, he just simply responded that he supported the attempts to make it
mandatory, and then proceeded to another issue relating to Gardasil (Interview #1).
discussing the role of Women in Government in Merck’s attempts to make Gardasil

mandatory, one prominent physician researcher discussed the issue of mahdating

vaccine and the role that Women in Government played in the process

WIG group is made up of elected officials from all states at fededastate level.
They willingly tell you they take money from anyone and everyone, which is

what many organizations do because they need to stay afloat. Their job is to help
make sure legislation that helps women will get introduced in the proper
legislatures, so their reason for being is valid. They took on the issue of the HPV
vaccine and cervical cancer with the misunderstanding that the vaccine will
eliminate cervical cancer — they had the “let’'s get on the bandwagdntatti

Was contacted by WIG because of her work, and gave then some primers about
the issue and an understanding of what this vaccine could and could not do. Went
to some of their meetings, and the message ended up getting contorted by saying
that they want to eliminate cervical cancer and they want to mandate. They
argued that this is the way to reduce health disparities by mandatingtheeva

The problem is that even if a mandate goes through it does not mean that there is
not enough money to ensure everyone gets vaccinated (Interview #6).

Most of the people | interviewed did not approve of mandating this vaccine so

quickly, and felt that the attempts to mandate the vaccine undermined the potentia

benefits of the vaccine. One physician researcher felt caution needed tazbd util

before mandating the vaccine or even before vaccinating large groups ofsfeidale

guestioned the urgency, particularly since cervical cancer is not a bigmpriobileis

country. He stated
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So there is some urgency from a cohort effect for individual women but
the question is is there urgency in the United States to get this done and
get everyone vaccinated before the Phase lll trials are known sfesult
I'm not sure where that's coming from because cervical cancer is not
common. It mainly occurs amongst unscreened women and if we put as
much time, energy, and resources into screening unscreened women than
vaccinating - especially sexually active women, the risks and benefits
really quite tenuous - we would really do a big service in terms of cervical
cancer prevention because that's where most of it occurs in the U.S.
(Interview #8)
When Merck’s funding of this process was exposed, there was widespreasherand
in February 2007, Merck ceased its efforts to make Gardasil mandatorididtss

2007b; Norsigian & Stephenson, 2008)

State Efforts to Mandate the Vaccine
Since approval of Gardasil in June 2006, 41 states and the District of Columbia

have introduced legislation regarding HPV vaccination and mandating tlo¢ thee
vaccine (Javitt et al., 2008; Vetter & Geller, 2007). Only Virginia and thii®isf
Columbia have passed laws requiring HPV vaccination, and an executive order
mandating vaccination in Texas was quickly overridden by the legislature. The
legislation introduced has focused on four main areas: mandating HPV vaccination of
minor girls as a condition for school entrance; mandating insurance coverag&for H
vaccination or providing state funding to mitigate the cost of the vaccination;tieguca
the public about the HPV vaccine; establishing committees to make recomimesdat
about the vaccine (Javitt et al., 2008). The legislation also included opt out provisions
that would have allowed parents to obtain an exemption from vaccinating their child for
medical, religious, or philosophical beliefs (JL Schwartz et al., 2007; Vettezli@rs

2007).
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The legislation included establishing vaccination guidelines in the states’
departments of public health, requiring vaccination for entry into'trgr#de, requiring
insurance companies to cover the vaccine, and creating awareness campaigns for the
vaccine. Inthe 2007-2008 year, four state legislatures passed laws aboull Gardas
(National Conference of State Legislatures, 2009). California passediartaugh the
legislature that would have required insurance coverage for HPV screeningadélNe
coverage, and cervical cancer treatment. It was vetoed by the governptamBer
2008. lowa successfully passed legislation that would require insurancentesnpa
cover HPV vaccinations; it was signed by the governor in April 2008. Louisiasadas
legislation through its legislature that would require schools to provide HPV iatiom
and vaccines in certain circumstances, though they do not elucidate what those
circumstances are. In 2009, Louisiana had a bill in committee to require iresuranc
companies to cover the vaccine. Finally, Michigan passed a law in 2008 that would
require schools to provide HPV information and vaccines under certain circunsstance
though they also do not elucidate what those circumstances are (Javitt et al., 2008;
Millspaw, 2008; National Conference of State Legislatures, 2009).

Much of the legislation that was introduced into state legislatures was déne wit
the help of the organization Women in Government. Women in Government introduced
bills in 20 states, and in Florida; Merck helped write the legislation (Allen, 20G8)

2007 the governor of Texas issued an executive order mandating the vaccine before it
was revealed that the Texas state director for Women in Government was ltbe-imot
law of the governor’s chief of staff at the time, his former chief of stkfhle office to

work as a lobbyist for Merck in Texas, and the governor received $6,000 from Merck’s
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political action committee (Allen, 2008; Saul & Pollack, 2007). One physician-
researcher discussed her experience with and knowledge of this organizatedhass w
the role that Merck’s lobbyist played in those efforts.
That lobbyist wrote all the legislative material for Women in Governrueetatke
back to legislatures. Women in Government is made up of elected officials from
all states at federal and state level. They willingly tell you thleg taoney from
anyone and everyone, which is what many organizations do because they need to
stay afloat. Their job is to help make sure legislation that helps women will get
introduced in the proper legislatures, so their reason for being is valid. They took
on the issue of the HPV vaccine and cervical cancer with the misunderstanding
that the vaccine will eliminate cervical cancer — they had the ‘let’s géieon t
bandwagon’ attitude...the message ended up getting contorted by saying that they
want to eliminate cervical cancer and they want to mandate this vaccine. They
argued that this is the way to reduce health disparities by mandatingtieeva
(Interview #6).
The promotion and marketing of Gardasil not only brought about awareness of
this new vaccine, but influenced its use. The following section discusses the use of
Gardasil and the rates of uptake for the vaccine. The first step in this psoeasaring

acceptance of the vaccine because if it is not accepted, then it is unlikely talbe use

Acceptance of the vaccine
Ensuring acceptance of Gardasil is a key element in creating sdstadespread

use of the vaccine. One of the first steps by Merck was to increase thespublic’
knowledge about HPV infection and its relationship to cervical cancer, (Vettell& G

2007), which began in 2005 with their unbranded marketing campaign. A lack of
assurance from a trusted source that the vaccine is safe and effettheds

development of a positive image of the vaccine. Comprehensive education programs are
essential, yet since much of those efforts have been funded by Merck, the pebkcal

may be less inclined to believe the information from that source (Vettezll&r(2007).
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Vetter and Geller believed that educational campaigns must be moved into the public
realm such as state agencies, non-profit organizations, health care pravitiech@ols
(Vetter & Geller, 2007). There seemed to be more public acceptance for viagcinat
females 13 and older as opposed to preadolescent girls 11 — 12 years old, therefore,
effective communication should emphasize the importance of vaccination beidre a

becomes sexually active (Vetter & Geller, 2007).

Access to Gardasil

As Merck pushed for increased use of Gardasil from the time of its approval in
2006, financial constraints had to be addressed because even though the Vaccines for
Children program vaccinated eligible females 9-18 years old, the high cost+-?the
vaccine still placed an extra burden on the program (Vetter & Geller, 20tates &ave
taken on much of the responsibility when those issues might be better addressed at the
federal level. Vaccination for females 19-26 is more uncertain for those withitvoditwv
insurance, and may not be cost effective (Kim & Goldie, 2008; Vetter &1G2087).
As of February 2007, 64% of immunization programs reported that Medicaid covered or
intended to cover HPV catch up vaccination, though coverage among private insurers
was inconsistent (Vetter & Geller, 2007). Merck created a new patiéstbase
program for vaccines which made Gardasil available for free for fengdesl® and
older who are uninsured or unable to afford vaccines (Merck & Co., 2007a). This
program was available in private physicians’ offices and private clihiesggfore women
seeking care in public clinics would not be eligible for this program (Veti&e8er,

2007).
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Use of Gardasil

A recent study by David Grant and associates at the UCLA Centeeé&ithH
Policy Research presented the first HPV vaccination estimates foatbetCalifornia
(Grant et al., 2009). Using data from the 2007 California Health Interview Swuvkie
ran from June 2007 — March 2008 this research brief looked at the uptake of Gardasil
among females ages 13-26 since the ACIP recommendations were publishedhn Ma
2007. It also looked at the knowledge and awareness of HPV and Gardasil as well as
vaccine acceptability among females ages 13-64 and parents of eligibleseages 9-17
(Grant et al., 2009). Approximately 26% (378,000/ 1,468,000) of teen girls in California
ages 13-17 reported receiving at least one dose of Gardasil in 2007, and 11% ofgeen girl
reported receiving all three doses by the interview dates (Grant et al., 2009).

The percentages of uptake in California among the 13-17 year old age group
appear to be higher than the numbers nationwide. A CDC report in the OctBlissud
of the Morbidity and Mortality Weekly Report (MMWR) discussed the rates of
vaccination nationwide (CDC, 2008). The CDC report used numbers from the National
Immunization Survey — Teen (NIS-T), which estimated vaccine coverage frono@aha
sample of teens ages 13 -17 years. The NIS-T has been conducted since 2006, and this
particular survey was conducted during the fourth quarter of 2007. The NIS-Gtewlle
vaccination information on age-eligible adolescents, aged 13-17 yearsausingom
digit dialing sample of household telephone numbers. They were interested imevacci
coverage for all vaccines recommended for adolescents, not just the HPV vabkisne.

particular survey was the first time that information about the HPV vaccise wa
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collected. After receiving permission from the parent/guardian, ssieveythen mailed
to the adolescents' vaccination provider(s) to obtain the vaccination his&D€s (
2008).

Among the households identified by telephone in NIS-T, 81.5% were screened for
an age-eligible adolescemimong the 9.5% in which an age-eligible adolescent lived,
83.3% (5,474) completed the household interview. Provider-reported vaccination records
were obtained from 2,947 adolescents, representing 53.8% of adolescents with cdomplete
household interviews (CDC, 2008). According to this survey, approximately 25% of
adolescents in this age group received at least one dose of the Gardass (@GDCE,

2008). This showed that within one year after ACIP recommendations were made,
approximately one in four adolescent females had initiated the vaccinaies deéis
unknown from this data how many of those completed the 3 dose vaccination series
(Grant et al., 2009).

According to the Grant study, the vaccine uptake for the 18-26 year old group in
California was lower than for the adolescents. In California, approxinik2éy
(262,000/2,273,000) of females in this age group reported receiving at least one dose of
the vaccine, and 4% had completed the vaccine series, which was 38% of vaccine
initiators (Grant et al., 2009). The CDC does not have vaccine information on this age
group.

Vaccine acceptability is another area that the UCLA researdhdisessed, as
that may provide an indicator of those likely to be vaccinated in the future (Gednt e
2009). When asked if they would be interested in receiving the HPV vaccine, 76% of

13-17 year olds and 60% of 18-26 year old reported that they would be. A slightly lower
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percentage (57%) of parents of age eligible girls said they would be tatenes
vaccinating their daughters. In both the parent and young female groups evteeygai
were not interested in either vaccinating their daughters or being vactthamselves,
not knowing enough about the vaccine was the primary reason (Grant et al., 2009).
Concerns about the safety and effectiveness of the vaccine were othentfyecjtexl
reasons for not wanting to vaccine or be vaccinated (Grant et al., 2009).

Vaccine acceptability was also discussed by The American Caonceety who
reported that based on studies, that overall acceptance of the HPV vaccine is high
(Saslow et al., 2007). Acceptability is important in that it indicates who iy likelse
the vaccine. Several factors influence people’s attitudes about the vachaeno$t
salient issues for the public included safety, high efficacy, severity afféneion,
perceived risk, and physician recommendations (Saslow et al., 2007). For providers,
professional society recommendations were also deemed important (M, Milleon,

& Waldrop, 2008; Saslow et al., 2007). The level of knowledge that people had about
HPV and its association with cancer was related to their level of accdpgtab& more

they knew, the more accepting they were about the vaccine. Messaging waaeisn a
and there was a higher level of acceptability when the vaccine was pdrepevent
cervical cancer as opposed to a sexually transmitted disease (Saslo\R@17)

An article published iThe Nurse Practitionealso discussed findings from
studies regarding the level of and factors influencing acceptability (Nerit al.,

2008). Factors positively influencing acceptability were the recommendatethef a
parent, partner, or provider, and low cost, safety, and health beliefs (M. Miler et

2008). Safety was the biggest concern for parents. There were also cone¢edsoel
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sexual activity. Some thought that the vaccine would promote promiscuous behavior, and
there was less urgency to vaccinate young girls due to their perceivegka bbeing

sexually active. A majority of adults aged 25-45 were not aware of the linkdetw

HPV and cervical cancer, but after an educational discussion, over 80% would accept the
vaccine for either themselves or their daughter (M. Miller et al., 2008).

One study published in tRl®urnal of Adolescent Heal8urveyed parents in
California households to examine the likelihood of and reasons for parental acceptance
the HPV vaccine for young adolescent girls as well as any potenigletmic
disparities in acceptance rates (Constantine & Jerman, 2007). A total of 522 pattent
one or more daughters living at home were included in the analysis and interviews we
conducted in either English or Spanish depending on the respondents’ native language.
The respondents were asked a total of three questions; two closed ended and one open
ended. The two closed ended were how likely they would be to have their daughter
vaccinated before her $dirthday, if the vaccine were available. The second question
was dependent on the first because if they were unlikely to vaccinate, theretieey w
asked how likely they would be to vaccinate her before Hebikthday. The open
ended guestion was why they felt that way about vaccinating their daugbtesténtine
& Jerman, 2007).

The results from this study showed that overall, 75% of the sample reported they
would be likely to vaccine a daughter before age 13. 6% reported that they would be
likely to vaccinate before age 16, but not before age 13, while 18% reported they would
be unlikely to vaccinate before age 16 (Constantine & Jerman, 2007). In terms of

race/ethnicity, Hispanic parents were more likely than others to endasaat&on
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before age 13, while Asian-American and African-American parent sesdikely to do

so. Parents who were likely to vaccinate had specific health and safetyséasdoing

so such as keeping their child safe. Among those unlikely to vaccinate, the reasons
included effects on sexual behavior, safety concerns about the vaccine, concerns about
vaccines in general, and a feeling that vaccination was unnecessaria(@fines

Jerman, 2007). The acceptability level has direct implications for policy aral soc
marketing decisions in this area (Constantine & Jerman, 2007).

Acceptability and use of the vaccine for some people might also be conmected t
their feelings or perceptions about the company that makes the vaccine. Tlen®twer
any published studies that discussed the public’s views about Merck and what effect if
any that had on their intentions to use Gardasil, though that might be an issue discussed
in the future. The view of Merck by professionals may affect their decision t
recommend or use the vaccine on their patients or affect their view of thieevarcc
general. | asked all of my interviewees about their views aboutk\Nsra company and

in the context of the pharmaceutical industry.

Sales and Revenue
Worldwide sales for Merck increased 3% during the year 2006, which was helped

in part by the release of Gardasil (Merck & Co., 2007b). Domestic salesu(zaly
benefitted from the launch of three new vaccines, which included Gardasil. For 2006,
sales of Merck’s five vaccines totaled almost $1.9 billion, which was an s&cofa
approximately $756 million from 2005 (Merck & Co., 2007b). In terms of revenue, the

vaccine segment generated approximately $1.7 billion, which included Merck’s five
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vaccines. In 2006, total sales of Gardasil recorded by Merck were $234.8 millimk(Me
& Co., 2007b).

Worldwide and domestic sales both increased 7% over the sales for 2006. During
2007, “Merck began realizing benefits from its multi-year strategic plsigmed to
reengineer the way the Company develops and distributes medicines and vaccines
worldwide” (Merck & Co., 2008, p. 2). Merck benefitted from the evolution of its new
commercial model, which was designed to align its product research, developohent a
marketing efforts by utilizing “the latest technologies and broadersrengagement
with customers, physicians and scientific leaders to get needed medictheaccines
through the development pipeline and to patients sooner” (Merck & Co., 2008, p. 2). The
progress of Merck’s efforts is due in part to the continued market penetrationdaistar
(Merck & Co., 2008).

In 2007, Gardasil was Merck’s highest selling vaccine and generated $ibb bill
in domestic sales, which included initial purchases by many states throudlsthe
Centers for Disease Control and Prevention Vaccines for Children program @lerck
Co., 2008). Sales for Merck’s vaccine segment were $4.3 billion, which was an increase
from the $1.9 billion from 2006. The vaccine segment, which includes five vaccines,
generated $3.8 billion in revenues for Merck. This increase was due in large part to
Gardasil (Merck & Co., 2008). 2007 was also the year that Merck settled ittawsui
related to Vioxx, and agreed to pay $4.85 billion into two funds that would then be
distributed to those people who qualified for claims.

In 2008, Gardasil continued to be Merck’s top selling vaccine (Merck & Co.,

2009). Gardasil generated $1.4 billion in domestic sales, which was a slight decrease
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from 2007, but that may be because many states had already made their inhadgsirc

of the vaccine through their vaccines for Children program. Sales for Merckin@ac
segment for 2008 were $4.2 billion, which was a slight decrease from the $4.3 billion in
2007 (Merck & Co., 2009). Merck was a party to certain third party licensenagmee

with respect t@sardasil,which included a cross-license and settlement agreement with
GlaxoSmithKline. Merck’s deal with CSL also provided CSL with a percentage of the
money that Gardasil generates worldwide (Merck & Co., 2007b, 2008, 2009). As a result
of these agreements, Merck pays royalties on worldwide Gasades of approximately

24% to 26% in the aggregate, which are included in Materials and production costs

(Merck & Co., 2007b, 2008, 2009).

Table 2 - Sales (in millions)

Sales
2006 2007 2008
Gardasil $234.8  $1,480.651,402.8

Vaccines and Biologicals2,244.7 4,321.5 4,237.0
Total for all Products 22,636.24.197.7 23,850.3

Table 3 - Costs, Expenses and Other (in millions)

2006 2007 2008
Materials and production $6,001.1 $6,140.7 $5,582.5
Marketing and administration 8,165.4 7,556.7 7,377.0
Research and development 4,782.9 4,882.8 4,805.3
Restructuring costs 142.3 327.1 1,032.5
Equity income from affiliates (2,294.4) (2,976.5) (2,560.6)
U.S Vioxx settlement agreement charge 4,850.0 -
Other (income) expense, net (382.7) 46.2 (2,194.2)
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Totals $16,414.6 $20,827.0 $14,
042.5

Merck as a Company
| asked all of the study participants about their thoughts of Merck as a company

and how it compares to other pharmaceutical companies. Participants tehded t
positive reactions to Merck, however some expressed that their feelings adrokthdd
changed as a result of Gardasil. One member of ACIP who | spoke to, but was not able
to record the interview stated that he once considered Merck one of the most ethical
companies until Merck’s attempts to mandate Gardasil. He told the presidentioEsac
at Merck that he was disappointed that they were pushing for a mandate. Hersaid the
were many people who were very upset about the Merck mandate, and made their
feelings known. He believed that Merck backed off the mandate because of the public
pressure, not because of his or others’ statements. The amount Merck wasgdoargi
the vaccine was also a concern of his and while he believed that the comparnlet enti
to make a profit, he felt the product was too expensive. When he started out, there were
about 12 vaccines companies, now there are four, and many are not in business anymore
because it is not as profitable. So he felt it was important to allow them to make a
reasonable profit, though he did say that the word “reasonable” was up to debate.
(Interview #4).

One physician researcher also discussed how his feelings towards Merck had
changed due to Gardasil. He stated that Merck is the smaller compamst aga

GlaxoSmithKline (GSK). He viewed Merck as a scrappy company, and lukelieae
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they have a good vaccine. He believed they were very regulated during théllphase
trials, and that they went through the hoops that they were required to go throudie All t
people involved in trials are now in other areas of the company and working on different
projects. He said that is when the marketing people took over. He believddidsrc
gone from an efficiently good science company to a pushy marketing cpitiaan
pushed the message down your throat, and were afraid of competition coming aaline. H
thought the people involved in the marketing stage of Gardasil’s process wellg “total
different than the people pre-launch”. He believed that it was easy nmgssagclude
the warts issue, and said that if people did not push that angle when talking about
Gardasil, Merck got mad. He mentioned that the genital warts are thewltdédbetween
Gardasil and Cervarix, which is a bivalent HPV vaccine manufactured by
GlaxoSmithKline. He said they were pushing because there was a compggtitonri
their tails. As of 2009, Cervarix is not approved in the US, therefore Merck had a
monopoly on this and they wanted to keep it (Interview #3).

One of the primary authors for one of the articles published on the trial data, who
is herself a physician researcher, said that Merck had been fine to worlShat got
answers to the questions she asked. She felt they were open to debate on things that she
did not agree with and were open to providing the data that she wanted. She said that she
does not go along with things that she does not agree with and did not get any pressure
from Merck. She had not had any negative experience with Merck (Intetglew

Another physician researcher felt more negatively towards Merck. She had been

vocal in her opposition towards the rollout of Gardasil and Merck’s behavior during that
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time. Based on her opposition to their messages about Gardasil, Merck sesvered i
relationship with her. She said

They have been incredibly aggressive. Their goal is to make money for their
shareholders. They want to sell doses of their vaccine and want to aggressively
market and push to get their product out there. There is nothing wrong with that,
but they are a for-profit company trying to sell their vaccine, and are not
necessarily a substitute for a person’s physician. They are a businesseatiha

care provider. Merck pushed too hard and in the wrong age group with their
focus on 12 year olds. They came at it from so many aspects, but it was not
appropriate. Their campaign was massive, and Merck treated the campaign as
more cavalier and insensitive to the topics they were dealing with (Intet@ew

Another physician researcher who was not involved with the trials, but has spent
her career studying HPV and has published articles discussing Gardasgddraetally
positive attitude toward the company. When asked about Merck as a company and in
relation to other pharmaceutical companies, she said

| can't compare. | don't know what | would compare it to. But I think they have a
job to do and they’'ve done a good job. | love my Merck rep, she’s very
responsive. | write to her with all these questions and comments, she sends these
guestions in to Merck, tries to get information back to me. They're very, what do

| want to say, receptive to my questions. They've shown a willingness to

entertain them. | don't always get all the answers | want but they dodiste

share and respond — not always directly to the question I'm asking but something
close often. So I really - | don't have that many issues with them (Intet7ie

Another physician researcher who does consulting work for both Merck and
GlaxoSmithKline (GSK) was able to speak more comparatively about Merck. $he als
discussed them as not so much of a company, but as a collection of people when she
stated that,

| don't know, they're run by people and | like some of the people and the other

people I don't. | have found actually in my dealings with like the advisory boards

that they're very professional, they seem to listen to their consultants. Every ti

I've seen them they've taken criticism to heart and they haven't turned $adk

personally think the people I've worked with | actually respect. | reallg had
a respect for, | would say, 90% of the individuals | have interacted with. There’s
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always 10% that you think “Whoa, where did this person get that ego?” or where
they're going (Interview #9).

She also discussed Merck as a company and in comparison to GSK

| personally haven't found them doing things that | thought were terribly, you
know, sleazy. They're trying to sell their product, they don't hide that fact.

Again, in my working with them | haven't found them where they're trying to like
hide things or | haven't found them where they're like ‘Well, you know you can't
tell anybody that.” | mean | speak for them and | very clearly say 1 thonk this
vaccine should be done in older women. They continue having me speak for
them. Obviously they had me speak to pediatricians, they're much more
comfortable with that. I'm sure every time | show this slide | can allvegs

them in the back going ‘Ah, she’s showing that one again.” But they haven't like
said, ‘No, we don't want you to be talk.” To be honest with you, GSK — they
asked me ‘Would you be a speaker’ and | said, ‘Sure,” and they said, ‘Well, here’s
your slide set.’ | said, ‘Nuh-uh [no], | use my own slides.” ‘Well, you can't do it
then.’ | said, ‘Fine. | don't need to talk for you, | use my own slides period.’
Merck has never once asked to approve my slides, they don't look at them, | mean
there is nothing. Whereas | find GSK more controlling. It's like ‘No, we want to
know exactly what you're going to say, these are the slides you're gaisg.to

So | found that much more controlling than Merck so | don't give talks for GSK, |
give talks for Merck (Interview #9).

Summary of Aim Il

The third aim of this study looked at the promotional and marketing campaign of
Gardasil, which helped to understand how Merck constructed HPV to be a social problem
needing treatment and how Gardasil was positioned as the solution to that problem. The
first step in this process was determining what the label claim would Heefproduct.
The label claim is the claim that the company makes about what its product ddes. Int
case of drugs or vaccines, the FDA must approve the label claim to ensureitiat cla
accurately reflects the product’s utility. Merck wanted to make the tddiet that
Gardasil prevents cervical cancer because it felt that claim wouldsecsales and
would make the vaccine more attractive to the public. The FDA initially told Mbatk t

it could not make that claim, but could only claim that the vaccine protected aganst HP
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infection with the four strains that are covered by the vaccine. Merck found a way to
make the label claim that Gardasil prevents cervical cancer by showirigehaaccine
prevented the development of cervical intraepithelial neoplasia (CIN) lesitims of

highest grade, grade 3. CIN 3 is believed to be a precursor to cancer, saafsleatid
show that Gardasil prevented these lesions from developing, then theoreticaibglce
cancer would be prevented as well. When Merck presented this data, the FDA allowed
Merck to make the label claim that it prevents cervical cancer.

The inclusion of strains 6 and 11 in the Gardasil vaccine was also discussed in
this context. Gardasil carries four strains of HPV, yet only 16 and 18 are oncagénic
can lead to cancer. Strains 6 and 11 are responsible for genital warts. Wherbasked a
the inclusion of these two strains, a Merck scientist reported that it waketimgr
decisions because if the trials could show that the vaccine prevented gerigativea it
would make it more attractive and easier to market to males (Interviem#&)ms of
the marketing and promotion of Gardasil the prevention of cervical cancer is wiadtis
often heard; the prevention of genital warts was not a part of the overall mgirketin

campaign for Gardasil, but it merely an added perk to receiving the vaccine.

Conclusion

This chapter laid out the history of Gardasil starting from the technologhethat
to the development of Gardasil through the trials, the promotion and marketing
campaigns, and ultimately to the acceptance and use of the vaccine. The fietimgs
presented along with salient quotes from my interviewees to provide adgiatigre of

how this vaccine came to become one of Merck’s latest and biggest products and how
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Merck attempted to ensure widespread use of this vaccine through a comprehensive
marketing campaign which included attempts to make the vaccine mandatwas this

attempt that affected some views and perceptions about Merck both among the public and
among my interviewees. Surveillance of the vaccine continues and while sitie dffe
continue to be reported, none have been serious enough to alarm any government agency,
Merck, or any of the people | spoke with. States continue to debate how widekpread t

use of this vaccine should be with legislation being introduced, which ranged from

having public insurance companies cover the vaccine to actually making the vaccine

mandatory.
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Chapter Five - Discussion

This study’s objective was to understand the origin, development, and promotion
of the Gardasil vaccine to analyze how Merck persuaded the public — and the medical
community - that HPV is a social problem and that Gardasil is its solutiommiBixg
the origin and development of Gardasil entailed a review of the pharmaceutical
technology that led to its creation, the vaccine’s clinical trials, andfi$ysand efficacy.
Assessing HPV'’s prevalence in the United States and the rates of prevargivelped
to determine the morbidity and mortality of cervical cancer and other ldRYed
diseases.

This research study had three aims:
Aim 1 — To describe the development and testing of the Gardasil vaccine
Aim 2 — To describe the approval process for the Gardasil vaccine
Aim 3 — To describe how Merck constructed HPV to be a social problem
needing treatment and how Gardasil was promoted and marketed
This chapter contextualizes and analyzes the study’s findings, discussegatohs,
and suggests areas for future research.
Aim 1 — To Describe the Development and Testing of the Gardasil Vaccine

The study’s first aim was to provide a foundation for the project by examining
Gardasil’s origins and development, which included how Merck obtained the technology
to develop the vaccine; the clinical trial program; the vaccine’s safetgfaoacy; and
the background, incidence, and prevalence of HPV and HPV-related diseases.

This project used two frameworks to analyze its data: C. Wright Mills’ power

elite and Jill Quadagno’s analysis of stakeholder mobilization. Mills’ (19&6)dwork
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posits that societal power is structural and institutional: those at the togtafymil
political, and corporate institutions exercise power and have access not affordestgo ot
Mills calls those at the top of society’s institutions the power elite. Theseamd

women wield power and exert their influence over one another to ensure the best
outcome for their respective institutions. This study showed that Merck’s top
management team, which worked closely with its FDA counterparts, ensured thlat Me
received the outcomes for Gardasil that it requested and anticipated.

Jill Quadagno (2004) analyzed the process of stakeholder mobilization,
concluding that those in power use strategies as a means of advancingtihgioms
agendas. This complements Mills’ analysis because it is not just about position but how
those in positions of power mobilize and use their resources to shape public perception to
ultimately reach their goals. Quadagno suggests that access alone ugbt tenrmake
change; there must be a strategy for the effective use of resourceshdjtesr
demonstrates how Merck’s position, its strategy, and skillful use of its resamabled
it to achieve its goals for Gardasil.

The Development of Gardasil

In 1995, Merck, one of the top 10 pharmaceutical companies in the world,
acquired technology from CSL Limited, an Australian biotechnology companygiio be
its development of Gardasil. Although the details of the agreement betwednadvidrc
CSL were confidential, it was known that other companies had expressed interes
CSL’s technology. Yet, Merck ultimately prevailed. The contract betweeok\erd
CSL provided that the latter was entitled to a percentage of the worldiedeo$a

Gardasil (Merck & Co., 2007b, 2008, 2009), a financial arrangement that other
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companies may not have been willing or able to offer. And, Merck’s prodigious
marketing and distribution capabilities may have overwhelmed rival pharncateut
companies.

Merck also had the resources to develop the vaccine and to conduct a large
clinical trial program (1997 to 2005) that consisted of 12 clinical trials with 2v&00
subjects in 33 countries (N. B. Miller, 2006). Coordinating such an effort required not
only a large financial commitment but also highly trained personnel who cauldwith
indigenous institutions to arrange sites, hire employees, enroll subjects)dardtand
and adhere to each country’s rules and regulations.

The Clinical Trial Program

Throughout the course of its research program, Merck controlled the design and
management of its clinical trials and the analysis of its data. Twod$anthrenced the
trials’ design: clinical endpoints and Gardasil’s label claim. Clirecalpoints, what the
vaccine actually tested for in the trials, were the most important factioe itrials’
design. In the case of Gardasil, the primary clinical endpoint which led to thelaibel
that Gardasil protects against cervical cancer, was proving that theesacevented
advanced cervical dysplasia, called cervical intraepithelial neopld®ia géade 3,
which is considered a precursor to cervical cancer. If this were proveds Bfgued
that it could make the label claim that the vaccine prevented cervicalr céhee
compelling appeal of vaccination would be obvious.

In designing the trials, Merck convinced the FDA to let it determine ihieall
endpoints. In its initial meeting with the FDA, Merck stated categoritiadlyit wanted

Gardasil’s label claim to state that it prevented cervical canceebhenhancing its
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appeal to women, increasing its marketability, and guaranteeing highés piraterview
#1). If Gardasil could claim that it protected women against cervical caheeratcine
would break new ground, being the first vaccine of any kind to prevent the disease.

Initially, the FDA was reluctant to allow Merck’s label claim becahs¢ would
entail withholding treatment for cervical cancer from women to see if etancer
developed after being vaccinated with Gardasil. This would not only be unethicadut al
time consuming because cervical cancer takes many years to develop.

Following the FDA's initial rejection of Merck’s request to claim thardzsil
prevents cancer, Merck developed a strategy to make the claim through the tonstruc
of clinical endpoints. The clinical endpoint that Merck proposed, and which the FDA
ultimately agreed to, was the development of CIN grade 3 (Bryan, 2007; Pratt et al
2001; Rambout et al., 2007; VRBPAC, May 18, 2006). CIN grade 3 is often considered
to be a precursor to cancer. Thus, if the trials could show protection against the
development of CIN 3, protection against cervical cancer could be inferred @DDT,
VRBPAC, May 18, 2006).

Merck’s strategy successfully convinced, if not manipulated, those at the FDA
that preventing CIN 3 legitimately demonstrated prevention of cervicatcamerck
argued that testing for actual cases of cervical cancer would be unb#uaalke that
would deny women access to preventive care that could mitigate earlyanfeefore it
became cancerous. This is a legitimate argument, the same one thaAthaée to
Merck when it initially refused to accept its label claim. But, Merck withe argument
to its advantage, claiming that preventing CIN 3 was analogous to preventiimglcer

cancer. However, preventing CIN 3 does not mean preventing cervical canteat yet

274



precisely what the FDA allowed Merck to claim. Gardasil's effect oncasds of
cervical cancer cannot be known for several years, possibly decades, liewédliske
that long to see how the cases of those vaccinated progress. Regardless, Merck
successfully changed the minds of the FDA decision makers and received@s des
outcome.

Even after the clinical endpoints were established, Merck maintaindctoigtrol
over the clinical trial program, including data analysis. The FDA hadtddehat all
women who met the broad inclusion criteria should be admitted into the studies (Bryan,
2007; Pratt et al., 2001; Rambout et al., 2007; VRBPAC, May 18, 2006); yet, when the
data were analyzed, Merck divided the participants into two groups: the protocol group
and the intention-to-treat group. The former reflected the most positivessiudts
because it had not been exposed to the vaccine strains of HPV or had an abnormal
Papanicolaou Test result. The intention-to-treat group more accurdketye@ the
general population because it had either been exposed to one or more of the vaccine
strains of HPV or had a previous abnormal Papanicolaou Test result.

Although Merck followed the FDA guidelines on inclusion criteria, its data
analysis ignored the findings of the combined study participants on the trias re&yt
singling out the protocol group for the analysis, Merck cherry picked the data it
presented. There was a marked difference in efficacy between tigeowss, yet only
the results for the protocol group were publicly presented. Disturbingly, the ED#oti
object. Merck was allowed to present its results as it saw fit, thus highgjghe most

flattering results.
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Because the results for the protocol group showed close to 100% efficacy, those
who are vaccinated and do not fit the protocol group’s criteria may likelwbdhat the
100% efficacy applies to them. Underlying these findings is the obvious mel$shge:
vaccine is 100% effective, women would be remiss in not being vaccinated because it
would leave them vulnerable to cervical cancer. The findings show that the results a
not strong for the intention-to-treat population, which likely represents a gotoinpoir
the general population that is or will be vaccinated. Even in preeminent peer-geviewe
journals, like theNew England Journal d¥ledicineand theLancet Merck managed to
control the presentation of its findings to highlight the best outcomes of its Wwiale
downplaying outcomes that did not support its desired message (Garland et al., 2007; The
Future 1l Study Group, 2007). Not publicly stated was the fact that the long-term
outcomes are unknown and that it will be years before the real effect of thisevanci
the morbidity and mortality of cervical cancer is known.

The Efficacy and Safety of Gardasil

Although Gardasil protects women against four strains of HPV, only two (16 and
18) are oncogenic. However, there are roughly 15 oncogenic strains of HPV. Although
sufficient data claim that Gardasil prevents the development of Ci §r&iom strains
16 and 18 (N. B. Miller, 2006; VRBPAC, May 18, 2006), it does not obviate the need for
Papanicolaou Tests, a fact that may not be clear to all women. Because \aorsglh c
be infected with other HPV strains that can potentially lead to cerviceg¢igahe need
for regular Papanicolaou Tests remains. This alone counters Merck’s claiGatiasil

prevents cervical cancer.
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The vaccine is most effective if given before exposure to any of the HRNsstra
Gardasil was developed to counter (VRBPAC, May 18, 2006). However, this message is
not being adequately publicized, and women are not being tested for HPV before
vaccination. Thus, some women who are vaccinated may already be infected with one of
the oncogenic vaccine strains of HPV that Gardasil protects agai@astvolhan has
HPV 16 and 18, she may not receive any oncogenic protection from the vaccine, making
regular Papanicolaou Tests even more necessary and the value of the vaccine
guestionable.

Based on the trials’ results, the vaccine appeared to be relativelyieedit¢d
and few discontinuations were recorded due to serious adverse events (VRBPAC, May
18, 2006). However, the trials only observed approximately 27,000 people; as the
vaccine’s use has widened, more adverse events have been reported (Millspaw, 2008).
Since Gardasil’s release, serious adverse events and deaths havedted ireaddition
to more common side effects, such as dizziness, fainting, and pain at the injection site
(Millspaw, 2008). The number of reported side effects, from minor to serious, ystbkel
increase as the number of girls and women receiving vaccination increases.

The side effects that were publicly discussed included those that were observed
during the clinical trials, such as dizziness, fainting, and pain at theomeite. The
few serious adverse events, such as autoimmune disorders, were not mentioned or
discussed publicly. Since Gardasil’s release, however, many scientists andealbh
officials, who were aware of the reported serious adverse events and deaths, have

guestioned the causal nature of those events (J. S. Abramson, 2006). Nonetheless, an
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unsuspecting public has been led to believe that any potential side effectatarglye
innocuous, which leaves women less informed.

Interaction with childhood vaccines is another potential risk of Gardasil
vaccination that has not been well-publicized. Children are often given multipieescc
at once. If parents are not alerted to this potential interaction, they may uoimaént
put their daughter at risk. Physicians too may be unaware of Gardasil’s potentia
interactions, unwittingly putting their patients at risk. It has been edtablthat Gardasil
does not interact well with Menactra, the meningitis vaccine manufactyr@dnofi
Pasteur Inc. (Millspaw, 2008). Gardasil was tested with the Hepatitisddnea a Merck
product (N. B. Miller, 2006; VRBPAC, May 18, 2006), but it is questionable why Merck
would not test Gardasil with its other vaccines. Gardasil therefore is nktfeegs
vaccine.
The Necessity for Gardasil

The necessity for Gardasil has been questioned for several reasons. First,
Gardasil is most effective when given before any exposure to the HPVsstaaitained
in the vaccine. Second, since Gardasil's release, serious adverse eventshantbdea
been reported. Third, continued Papanicolaou Tests are needed after vaccination. And,
fourth, the populations in the United States that are most affected by cervical @anc
women who either do not or cannot access preventive care, specifically regular checkups
and Papanicolaou Tests. Data show that most women who are diagnosed with cervical
cancer have not had a Papanicolaou Test in the 5 years before diagnosis (eHealth MD,
2004). If women have been unable to obtain a Papanicolaou Test, how will they access

the Gardasil vaccine, which requires three visits, one for each injection? Almoiytwi
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the three injections, Merck cannot guarantee protection. As a result, womerswith le
access to preventive and primary care may be at risk of developing high grada ce
dysplasia, and potentially cervical cancer. Merck has not addressed howiGzamlde
administered to this population of women.

Papanicolaou Tests, which have effectively reduced the incidence of cervical
cancer, remain necessary even after vaccination with Gardasil. If wometilthrered
to access preventive care to receive regular Papanicolaou Tests, Wpedteztion does
Gardasil offer? Although Merck’s Gardasil advertisements and webgielsah
Papanicolaou Tests remain necessary, women may still be unclear abaguhement.
Equally unclear from the research data is the extent to which physicismbdév and
are reinforcing that message to their patients. For those women who areteddouta
do not understand the need to continue regular Papanicolaou Tests, what will be their
long-term health outcomes? Years or decades may elapse before the tntvoses
guestions are known. Meanwhile, women will continue to be vaccinated.

In the light of Gardasil’'s demand, understanding the vaccine’s efficacy fatyg sa
IS necessary in determining its appropriateness for all of the girls andrmwwho wish to
be vaccinated. As for efficacy, Gardasil is only useful if given beforesmpés exposed
to any of the relevant HPV strains. However, this message has not been and is not being
strongly promulgated, and women are not being tested for HPV before vaccinatron. F
those women who have been sexually active, therefore, their prior exposure to the
vaccine’s HPV strains will not be detected, limiting or negating any groteitom the
vaccine. In such cases, women may be receiving the vaccination unnecessasé. The

women could make an informed decision about the pros and cons of vaccination if they
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knew Gardasil's prophylactic capability. However, women hear that they naistipr
themselves from cervical cancer and be vaccinated. Consequently, many women may b
vaccinated without fully understanding what protection they may or may not be
receiving.
Merck’s Corporate Influence and Product Strategy

From the time Merck acquired CSL’s technology, its strategy was toquositi
Gardasil as a vaccine to prevent cervical cancer. That strategynoehfry a Merck
scientist, would make the vaccine more attractive and thus more marketablé&'sMerc
management expected Gardasil to be a blockbuster product, capable of genegating hu
profits.

A large, well-established pharmaceutical company, Merck was wetigsid in
the powerful pharmaceutical industry. As such, it had the resources to purchase CSL’
technology and to access the FDA'’s senior management. But, it was Mercikidlycare
crafted strategy in designing its clinical endpoints that secured theclalmlit wanted.
Merck’s strategy was well-planned, beginning even before its agreembr@ &lit was
completed. Merck understood the financial potential of having the first cancer vaccine
and likely would not have developed it without the conviction that it could persuade the
FDA to accept its desired label claim, a claim that would yield maximuoffitsr

Acquiring the technology to develop Gardasil and designing clinical taals
prove its effectiveness were the first steps in getting the vaccingketmdhe next step
was the approval process and developing guidelines to determine the vacoyet’s ta
population, how the vaccine would be monitored once approved, its cost, and cost-

effectiveness on a national scale.
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Aim 2 - To Describe the Approval Process for the Gardasil Vaccine
This study’s second aim examined the process of approving Gardasil, which

involved reviewing the meetings between Merck, the FDA, and the CDC; Merck’s
postmarketing plans, the vaccine’s cost; and its cost-effectiveness.
FDA Approval and CDC Guidelines

In 2002, the FDA granted Gardafkt track statugust as Gardasil’s preliminary
trials were ending and phase Il clinical trials were beginningd&arwas granted fast
track status, which shortened the FDA's review time from 12 to 6 months, because the
FDA agreed with Merck that the vaccine met an unmet medical need, beingtthe firs
vaccine of its kind to protect women from a virus that leads to cancer. The FDA ®ok thi
course of action even though cervical cancer is neither an uncontrolled probkem in t
United States nor does it progress quickly.

The FDA granted Gardasil an expedited review without final phasealldisia to
support its decision; the expedited review began in 2005 based only on preliminary data.
Twelve studies were conducted, two of which, the so-called FUTURE | and FETIUR
studies, provided the core data that was published iNg¢aeEngland Journal of
Medicine Data from these studies provided the efficacy rates that have been publicly
accepted as the basis for and use of Gardasil. The FUTURE | study ended2003ay
the FUTURE Il study ended in November 2005. The FDA’s expedited review began in
January 2005 at the urging of Merck who successfully lobbied that the vaccine needed to
get to market quickly.

The expedited review and approval illustrate the influence Merck exerted ove
the FDA. Despite the 60,000 pages of data that Merck submitted to the FDA, the

expedited review was completed in 6 months. How effectively such a voluminous

281



amount of data was reviewed in such a short time is questionable. Troubling questions
arise. Was FDA'’s decision to approve Gardagait accompli raising ethical concerns
about the approval process? Or did the FDA want to share the limelight in making
available the first vaccine to prevent cervical cancer?

More importantly, is Gardasil meeting an unmet medical need? Becausalcervi
cancer takes years to develop, women who receive regular preventivarctaggely
forestall the disease. There was no medical or public health reason forilGardas
approved and released in the United States so quickly. Cervical cancer, howaver, is
problem in the developing world, where roughly 80% of cervical cancer cases occur
(Laurance, 2006; Stanley, 2007). Worldwide, more than 200,000 women die each year
from cervical cancer, compared with about 4,000 women in the United States. Although
vaccine programs are now using Gardasil in some developing countries, it isngot bei
promoted in those regions where cervical cancer is a major cause of monadity a
mortality. The promotion and availability of Gardasil has had less to do with need than
profit.

In May 2006, the FDA'’s Vaccines and Related Biological Products Advisory
Committee (VRBPAC) met to approve Gardasil. Following the vaccine’s apgptioga
CDC convened its Advisory Committee on Immunization Practices (ACIP) in June 2006.
At both meetings, the vaccine’s trial results, cost-effectiveness, and pkstimg plans
were discussed, another example of Merck’s ability to dictate its corawaibela.
Transcripts of the meeting reveal how Merck scientists selectivelgrgessresults from
the protocol group that showed Gardasil’s high efficacy. The scientists did nahexpla

that the rates for the protocol group did not accurately reflect the ovéicdcgfrates.
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The efficacy rates for the intention-to-treat group were omitted thenpublic
presentation of the findings.

A comment period was provided for committee members and the general public.
The committee members were not particularly critical of the findings ahdadli
guestion the efficacy rates. Ignoring the issue of potential adversts réselcommittee
members tended to ask for clarification of the scientists’ presentatiorntheif-umone of
the public comments were critical of Gardasil. And, all of the public commengs we
submitted by people who were affiliated with organizations that worked in tag @ire
cancer, HPV, or women’s health. What information these people and organizations had
before the meetings is unclear, but they had supported Merck’s messaiggt lhave
been expected that some people would have raised concerns about Gardasil, but none did.
Postmarketing Plans

Merck’s postmarketing plans for Gardasil involved government agencies in
foreign countries. Merck has several long-term studies planned or in processah sever
Nordic countries. Studies are being conducted there because of the extraordhary pu
heath infrastructure, which will allow the results of Papanicolaou Tests andekitpbe
housed in a central database (VRBPAC, May 18, 2006). In organizing these studies,
Merck had to clear its plans with the FDA and negotiate the specifics with the
governments of the respective countries. To what extent the FDA and the Nordic
governmental agencies will communicate with each other or if Merck will serae a
intermediary between the two is unclear. Regardless, this again exesriykiiek’s
access not only to high-ranking individuals in U.S. governmental agencies but also those

in other industrialized countries as well.
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If monetary exchange was involved with the Nordic countries and how that may
have affected Merck’s access to their governments or their decisions tgpeatin
these postmarketing studies is unknown. It remains to be seen how the data feom thes
planned studies will be reported to the FDA and to the public and what benefits will
accrue to the Nordic citizens who participated.

In addition to the studies in the Nordic countries, the Vaccine Adverse Events
Report System (VAERS) will continue to monitor reported adverse events fdasian
the United States (VRBPAC, May 18, 2006). This reporting system is monitored by the
FDA and CDC and is open to the general public, which means that the public does not
have to rely solely on Merck to disclose adverse events. However, the public must rely
on the FDA and CDC to accurately and publicly disclose the reports that tegfe&m
this system. Unknown is the extent to which Merck has discussed these reports with the
FDA and CDC and what level of control Merck had or will continue to have on how
these data were or will continue to be reported to the public.

Many of the VAERS reports examined for this project were only made bheaila
after the organization Judicial Watch filed a Freedom of Informationmekptest
(Millspaw, 2008). Finding the same data on the VAERS'’s website, which is not user
friendly, proved far more challenging. For those who may be unaware of the VAERS
site and the adverse event information available there or those who are na&dgchni
savvy enough to navigate the site to find that information, the VAERS website may

thwart rather than enhance public access to this important information.
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Cost and Cost-effectiveness
Priced at $360 for a series of three injections, the Gardasil vaccine is dee of t

most expensive vaccines (Harris, 2006a, 2006b). Merck alone determined the saccine’
cost, based in part to recoup the expense of conducting the clinical trials. Anather fac
in pricing was the expected benefit. As is standard practice for pharmateutic
companies (Angell, 2004), Merck determined the price for Gardasil without any
regulation or input from the government or the public.

Merck promotes Gardasil as a necessary vaccine for girls and young women.
Regardless of the vaccine’s questionable “necessity”, many galgang women will
want to be vaccinated. Although Gardasil’s high cost may be prohibitive for federal
vaccine programs, insurance companies, and people who must pay out of pocket, Merck
did not account for this issue when determining the vaccine’s price. Merck based the
vaccine’s cost on its business plan and profit expectations, not the public’s needs or
ability to pay.

The CDC'’s Advisory Committee on Immunization Practices (ACIP) detbehn
the guidelines for Gardasil's use in 2006. When setting these guidelines, thevASCIP
instructed to examine issues of safety, efficacy, and cost-effeetisefihe committee
was specifically instructed not to take cost into account, which means that it could not
discuss how federal and state governments, insurance companies, or individuals would
pay for this vaccine. Despite this prohibition, it was expected to determinestbarda
cost-effectiveness. This brings up the obvious question, how can cost-effectiveness be
accurately determined without factoring in cost? If the vaccine were inexpeihs
would be quite cost-effective to vaccinate large numbers of people. Conversely, if the

cost is high, cost-effectiveness would be marginal.

285



Women who are vaccinated must continue receiving Papanicolaou Tests.
Therefore, state and federal programs as well as private insurangarcesnmust now
factor in the costs of both vaccination and Papanicolaou Tests. This may skew how these
various groups interpret cost-effectiveness. Government programs and insurance
companies may determine that providing the vaccine and continued Papanicolaou Tests is
not cost-effective for them, which may result in reducing care for women.

If the ACIP had factored in cost, it may have determined that the cost was
prohibitively high, which would have affected Gardasil’s profitability. Excludiost in
this process insured Merck’s ability to solely determine the cost of Gardtmsliy
affecting the vaccine’s approval or the guidelines for its use.

Independent studies, those without Merck’s apparent financial support, were
conducted to determine Gardasil’s cost-effectiveness (Elbasha et al., 20031, BQ06;
Kim & Goldie, 2008; Stanley, 2007; Vetter & Geller, 2007). In modeling these studies,
assumptions had to be made, many of which gave Gardasil the benefit of the doubt in
certain areas. Assumptions were made that girls would be vaccinatedeaird gl and
the coverage would be lifelong, two core assumptions in Merck’s own studies. Even if
these studies were independent, it is likely that the researchers wenedeéusy
Merck’s data or by its promotion.

The studies were in agreement that the lack of long-term data precluded one’s
ability to assess the vaccine’s true cost effectiveness (Elbasha2€&0al; Hymel, 2006;
Kim & Goldie, 2008; Stanley, 2007; Vetter & Geller, 2007). It is impossible to know the
vaccine’s true cost-effectiveness without knowing how long its protection wiikuhas

what its long-term effects will be. If long-term data show increasedselegents, the
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vaccine’s cost-effectiveness will be offset by the resources be needédress those
events.
Limits to Merck’s Influence

Despite the favorable approval it received from the FDA and the CDC, which
allowed it to market Gardasil quickly, Merck could not convince those agencies to
approve Gardasil’s use in women over 26 years old and in men. Those requests have
been denied for now. The FDA instructed Merck to submit more data, allowing that
those approvals might be forthcoming in the future. Nonetheless, Merck can still prof
because Gardasil can be used in those populations off label; it cannot promote tiee vacci
to those populations directly.

The final step in the process was promoting and marketing Gardasil to dradure t
the target populations were made aware of the link between HPV and ceavicat and

convinced that they should be vaccinated.

Aim 3 -To Describe how Merck Constructed HPV to be a Social Problem Needing
Treatment and how Gardasil was Promoted and Marketed

This study’s third aim examined Merck’s promotional and marketing campaig
for Gardasil, which revealed how the company constructed HPV to be a social problem
needing treatment and how Gardasil was positioned as its solution. In addition to the
theoretical frameworks discussed earlier, the theories of social caistraed social
control were also incorporated into this analysis.

Social construction (Berger & Luckmann, 1966) is a process that is based on the
role of knowledge formation. The process of knowledge formation begins with the
dissemination of information, which leads to the internalization of that information, and

results in the habitualization of that information. The internalization of knowledge
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occurs when members of society accept that information as their own. Hahiioali
results when people act in accord with that internalized knowledge, which tends to
channel behavior in the direction that most benefits those who have promoted that
information (Berger & Luckmann, 1966).

Another aspect of social construction is how social problems are constructed
(Kitsuse & Spector, 1973). A social problem is a deviation from a social norm. People
must be convinced that an issue is a problem before they will believe that it is and
address the problem (Kitsuse & Spector, 1973).

Social control results from this process. After a problem has been cosstanck
people have internalized that the issue is a problem, habitualization follows. &#anis
used because it can effectively control people’s actions (Altheide, 2002; ChdasRy
Schattenberg, 1981; Seale, 2002; Thomas, 1978). This tactic targets people on an
emotional level, which makes them more susceptible to manipulation, internalization of
the message, and ultimately habitualization.

Language and messaging are the tools of the powerful who promote these ideas.
One aspect of this messaging is the concept of prevention, which places the onus on the
individual to avoid illness or disease (Howson, 1998; Zola, 1971). The promotion of
Gardasil has focused on the prevention of cervical cancer. The implicit mbéssageen
that HPV is a social problem and Gardasil is its solution.

Promotional and Marketing Campaigns

Merck’s label claim, which describes Gardasil’s purpose and utility tk@abasis

for its promotional and marketing campaign and was the first step in constrieting

problem. As discussed earlier, Merck claimed that Gardasil protectstgarvical
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cancer even though this does not accurately reflect what it does. Gardasiispagainst
four strains of HPV, two of which cause most cases of cervical cancer. Thieefieicts
on cervical cancer will not be known for years. Despite the FDA's initiatdiesi to
allow Merck’s label claim, Merck prevailed. It convinced the FDA that preventiNg3C
was tantamount to preventing cervical cancer. Beyond that, Merck convinced the FDA
that cervical cancer was the kind of health problem that could treated by a vamne
though it has been well-contained in the United States by Papanicolaou Testth(eHe
MD, 2004). That the FDA granted Gardasil an expedited review also bolsters the
argument that Merck successfully constructed cervical cancer as arprodsnmon
enough that this vaccine was addressing an unmet medical need. ClaimingrtizestilG
could protect women from cervical cancer would successfully position it asie
cancer vaccine. This made Gardasil a more attractive vaccine and idatease
marketability.

From the earliest stages of Gardasil's development, Merck planned to include
HPV strains 6 and 11 in the vaccine to enhance its marketability (Interview #1)6 HPV
and 11 are responsible for roughly 90% of genital warts cases (FDA, 2006)m@oom
affliction but not a pressing public health problem in the United States. It appaiars
Merck had always intended to market Gardasil to men but understood that men needed a
more specific reason for vaccination than protecting future female sextramngdrom
contracting the two oncogenic HPV strains. It would also be difficult to contirece
parents of young men to have their sons vaccinated for this reason. Thus, including these
two strains was designed to broaden the vaccine’s appeal and increase the number of

people who could be vaccinated.
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Marketing Gardasil
Merck used fear in constructing HPV as a social problem. It successfully

informed women of the link between HPV and cervical cancer, suggesting that those who
may have contracted HPV were at risk of developing cervical cancesk@ws, 2007a;
Rosenthal, 2008). The advertisements also reinforced the cancer threat, whidedikel
many women to conclude that HPV and cervical cancer were uncontained and growing
problems for women in the United States. Although Merck’s advertisements antewebsi
stated that women needed to continue receiving Papanicolaou Tests, they did not mention
that Papanicolaou Tests alone reduce the incidence of cervical cancer, & faatiha

lead some women to question the necessity of being vaccinated. The advertislsments a
successfully promoted the concept of empowerment through vaccination: Once informed
of the threat of cervical cancer and given the tools to help themselves (naeldica

and vaccination), women and girls (and their parents) would be empowered to take
control of their lives.

To make women aware of the link between HPV and cervical cancer, Merck’s
marketing campaign used a broad demographic of young women to capture the widest
audience (Herskovits, 2007a). Anticipating that girl-to-girl promotion would have a
strong impact, the advertisements also used actresses of different ethgiobads.

The advertisements not only informed young girls and women of the link between HPV
and cervical cancer but also urged them to share that information with the girls and
women in their lives. Spreading the message in this way ensured that even these wom
who had not seen the Gardasil advertisements would be made aware of their risk of
contracting HPV and possibly developing cervical cancer. Gardasil was auslwd

compelling option.
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Although the advertisements targeted young women and their parents, cervical
cancer is an older woman'’s health problem; cervical cancer is diagnosed mio$h oft
women between 50 and 55 years old (eHealth MD, 2004). Gardasil was approved for
girls as young as 9, yet cervical cancer does not generally affect waungn (eHealth
MD, 2004). Because cervical cancer takes many years to develop, Merck had naeonvi
young women, and their parents, that this was health problem they needed to address
now. Because HPV is sexually transmitted and can lead to cervical camcek, hd to
craft its message artfully to account for these issues.

Merck decided not to include very young girls in its Gardasil campaign, even
though they were the target population. Using pubescent teenage girls in the
advertisements made the sexual component more socially tolerable hbegusely
would have engaged in some sexual activity and been exposed to HPV. Merck did not
want to use preadolescents in its advertisements because that could have beestdconst
as sexualizing young girls. And, teenagers may not have been able to idéhtify w
younger girls, muting the effect of the advertisements.

Because young girls often emulate older girls, seeing teendgedine Gardasil
advertisements may have led younger girls to discuss vaccination with ttegitspaBy
using older teenage girls, Merck targeted girls who would or could make health car
decisions for themselves. On viewing the advertisements, the parents of younger
daughters might be persuaded to consider Gardasil vaccination for theiredaugihhe
images in the ads reinforced the concept of power and female empowerment.

Merck’s marketing campaign had two components: motivating young women to

ask her physician for Gardasil, and ensuring that those physicians reinfozogldsvi
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promotional message. Merck’s marketing campaign targeted the three groups of
physicians that girls and young women might visit (Herskovits, 2007a): pe@iasifor
young girls and family practitioners and gynecologists for oldés.gierck had to be
sure that these physicians would reinforce its message and the need for ieacchath
physician group was “educated” about the issue differently so that thed/ coul
appropriately discuss the issue with their patients (Herskovits, 2007a; Ros20@&)!
Merck carefully crafted messages for those who should be vaccinated and ltlbose w
would administer the vaccine. It understood what was necessary for physicians t
internalize and act on the message that girls should be vaccinated.
Mandating the Vaccine and the Role of Lobbying

Following the Gardasil advertisements, Merck mounted a campaign to mandat
the use of Gardasil, which demonstrated its powerful influence and prodigious resources
in the process. To advance its agenda, Merck used its lobbyists and Women in
Government, an organization comprised of female legislators at the lots| asic
federal level. Following meetings with Merck and its lobbyists, Women in Goeant
worked in their respective legislatures to promote legislation that would teathéause
of Gardasil. In working with just this one organization, Merck gained a¢oanost of
the state legislatures in the country. To further its control of the processs ed its
lobbyists to craft the legislation and the messaging that legislatorsrugeamoting that
agenda.

Although Merck had publicly admitted to giving money to Women in
Government, it had stopped short of admitting that its lobbyists drafted thetlegisla

(Associated Press, 2007). Paying Women in Government to promote this legisias

292



consistent with Merck’s attempts to construct the issue of HPV and cervicarces a
social problem and ensure widespread use of Gardasil. Using Women in Government
was also a blatant attempt to control public discourse on this issue.

With members of Women in Government on point advancing its agenda, Merck
also used government officials to promote its message, which may have undermined the
public’s trust in them. Ostensibly, publically elected officials serve to advidec
welfare of their constituents not corporate interests. When the public rabbzdiseir
elected officials have placed industry over the public good, trust in government at a
level suffers.

Although contributing funds to politicians is not new, the public expects, perhaps
naively, that protecting the public health trumps political considerations. Thegush t
mandate Gardasil so soon after its release demonstrates Merck’s powsebearny few
companies have the connections, resources, and political savvy to mount such a national
campaign.

Merck encountered an unexpected backlash to its efforts to mandate the use of
Gardasil. Once the campaign reached the state of Texas, the collusionlafitderc
lobbyists, Women in Government, and state governments was obvious and soon publicly
disclosed, causing disparate civic groups to oppose attempts to mandate Gavdasl. A
that Gardasil was designed to protect young women from sexually tratsstrdins of
HPV, socially conservative and religious groups feared that the broad usevattimee
would promote sexual activity among young girls. Parental rights groupsamcerned
that mandating this vaccine would infringe on their parental rights, pre-emptingotke

in deciding how best to care for their children. Some people had more general
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reservations about Gardasil, seeing it as yet one more obligatory vacdiioe)qréy one
that had been rushed to market. Other people saw in Merck’s Gardasil campaign a
devious motive: to recoup financial losses caused by the Vioxx debacle. Théwllec
opposition of these groups effectively stifled Merck’s ability to advana@giada to
mandate the use of Gardasil. Even so, Merck was successful in motivatingligdnie
women to be vaccinated.

Although citizen groups were vocally opposed to mandating Gardasil, consumer
advocacy groups and physician groups were mute. For example, the Public Citizen’s
Health Research Group, the premier consumer advocacy group, has never igsued an
public statement about Gardasil. Its director stated that Public Citizesefbon drugs,
not vaccines. In the light of the many vaccines that have been released iyeacent
and public concern about vaccines in general, Public Citizen’s silence on thisissue i
puzzling.

Physician groups too have been silent on this issue; no vocal objections to
Gardasil or Merck’s attempts to mandate its use have been forthcoming. Although som
physician researchers have publicly stated that they would like to seelataieefore
widespread use occurs, most physicians still praise the vaccine. Professdical
societies have been very supportive of Gardasil and of its use, suggestivigritids
physician-specific educational campaigns have been successful. Merck natel@nany
physician speakers at medical meetings (Rosenthal, 2008), whose effortavaay h
defused potential criticism of Merck’s Gardasil campaign. Finallyalse physicians
generally follow the recommendations of their professional societies; plgysicians

may have tacitly agreed with their society’s endorsement of Gardaskie tutrent
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model of medical care, most physicians do not have time to research issues in depth.
Thus, they trust their professional societies to promulgate recommendhtibase in

the best interest of their patients.

Acceptance, Use, and Sales of Gardasil

Before the Gardasil advertisements were released, data showthatrfeen had
heard of HPV or its relationship to cervical cancer (Grant et al., 2009; NaGanakr
Institute, 2007). By 2007, after the advertisements were publicly dissemimated, t
percentage of women who had heard of HPV and could make the connection between it
and cervical cancer had significantly increased (Grant et al., 2009).

Released in June 2006, Gardasil became Merck’s top selling vaccine and fourth
highest selling product by 2007; its extraordinary profitability continued into 2008
(Merck & Co., 2008, 2009). In 2008, Gardasil generated $1.4 billion in domestic sales.
As of October 2008, roughly 25% of teenage girls aged 13 to 17 years old nationwide had
received at least one Gardasil injection (CDC, 2008).

These findings show that Merck was ultimately successful in construdihgto
be a social problem needing treatment and successfully positioned Gardasil as it
solution. Gardasil’'s advertising campaigns targeted young women and tlegitspar
playing on their fears and values. For girls, the fear of contracting Higkitéeed the
necessity for Gardasil vaccination. For parents, the fear of not protectinghtifdren
from a potentially life threatening disease condition reinforced Gardapypsal. The
advertisements also targeted the values of girls and their parents. I$;or gir
empowerment was the overriding theme of the advertising campaigns. &iels w

encouraged to discuss Gardasil with their physicians and to take control of théir healt
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For parents, the Gardasil advertisements drew on the theme of safeguarding and
protecting their daughters. The advertisements were successful.

Despite some opposition to mandate Gardasil, the vaccine’s use has consistentl
grown and is likely to increase. Data show that the more aware people bdxmmthe
links between HPV and cervical cancer, the more likely they are to seek Viaccina
themselves or their daughters (Grant et al., 2009). Groups that once opposed attempts to
mandate Gardasil have not pursued their campaigns, eliminating any vestigeof publ
opposition.

Merck’s successful promotional and educational campaigns convinced
government agencies, physicians, and the public of Gardasil’s value and paveg the w
for the vaccine’s rapid and extraordinary success. Public opposition proved to be
inconsequential. Gardasil’s usage continues at a steady pace, reapingihilimfgs.
Gardasil remains Merck’s top selling vaccine and fourth highest sellidgigro
Limitations

There were limitations to this study. First, many of the documents thad woul
have been helpful were proprietary. This researcher was not able to agcederaal
Merck documents. The documents related to Gardasil and the clinical trialalwere
obtained through the FDA as were the clinical reviews that the FDA conductedce Whil
these documents contained pertinent information, certainly there was informat
contained in Merck’s own documents that would have be helpful, and would have likely
shed light on their development and promotional efforts. Additionally, notes from non
public meetings held between Merck and the FDA and the CDC would have also been

helpful and enlightening. This would have helped shed light on how Merck constructed
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the issue for the heads of these organizations and how the messaging may éaee diff
between agencies. | was able to obtain several documents through the organization
Judicial Watch, which filed a Freedom of Information Act. These includedaever
reports from the Vaccine Adverse Events Reporting System and Merckisagippl to
the FDA to patent Gardasil.

Another limitation was with the interviews. | was not able to interviewfdte
people | would have liked, including a representative at the FDA. The few people whose
contact information | obtained did not return repeated requests to speak with tham. | wa
able to speak with a few people at the CDC, as well as members of the Advisory
Committee on Immunization Practices. Employees at Merck proved to be much more
difficult to contact. Although | had contact information for individuals at Merck, elthe
did not receive replies after repeated contacts or | was told that theyatanterested in
talking to me. Many of the researchers who worked with Gardasil have sincd ordgee
other projects at Merck. One Merck representative who initially told metieatvould
coordinate an interview between me and a high ranking employee at Merck, but this was
cancelled the day before our interview, and the representative stated tblatisidia
policy that prevented representatives from speaking to me unless they ithetteew
Merck’s Public Relations department. Eventually, | was able to coordinateerview
between me and a Merck physician, but this individual was not directly involved in the
development or testing of Gardasil. | was unable to interview Merckseedives
about the marketing and promotion of Gardasil, although | did receive an e-mail eespons

to questions | had in that area.
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| was also unable to speak with any journalists who had covered Gardasil, Merck,
or the pharmaceutical industry. Having their input would have been helpful and they
have access to the internal working of organizations that most others do not. Jeurnalist
are also meant to be impartial reporters, so having that perspective may hasteshetpe
light on certain aspects of this story.

Most of the people that | did interview were out of state and two were out of the
country, so having to do most of the interviews by phone also proved to be a limitation.
It is much easier to develop a rapport when you are speaking to someone face to face, s
having to do many of the interviews over the phone likely limited the type and amount of
information | was given. Some of the interviewees were only able to allot 30asiaut
speak with me, which obviously limited what could be discussed and in how much detail.
Had those interviews occurred in person, | may have been given extra time.
Additionally, | was not able to record some of the phone interviews due either to the
interviewee’s preference or to technology issues. In those cases dietédds had to be
taken, and while | believe | captured all of the necessary informatios,dhefikely
smaller details that may not have been captured.

Future Research

This project laid the foundation for future sociological research about Gaadasil
well as the pharmaceutical industry. One area of study would be to examine how the
marketing campaign affected the perception of the Gardasil target audrehttes
vaccination rates. This would involve speaking with young women and their parents,

including those who have been vaccinated and those who chose not to.
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Gardasil marketing was also geared towards physicians, so that a study of
physician knowledge and physicians practices about Gardasil would bstintpedong
with how they speak with patients and patients’ parents about Gardasil, and wiegher t
chose to stock and administer it in their offices. It would be interestingdgssalssw
Gardasil sales representatives differ from sales representativaier drugs.

Looking at how both consumer and physician groups were marketed to would
also open the area for research looking at patient demand versus physiciancsufygest
the vaccine. This would help to understand how marketing affects both groups, by seeing
how they have internalized and acted on the messages regarding the vaccine.

Merck also had to sell Gardasil to its investors and shareholders. Studying the
relationship between Merck and its shareholders would shed light on some of the internal
workings of the company. This would help to understand how decisions are made at the
highest levels and how decisions are sold to investors and shareholders. This would be
difficult because corporations are generally secretive, but it would sigeaihidow
corporations bring new innovations from concept to product and how they gain support
of shareholders and investors who ultimately make those innovations a reality.

The lobbying process is another area that would be useful to study. Many states
initiated legislation related to Gardasil. Interviewing state anddétbgislators to
assess the process and effect of lobbying efforts would be useful. Women in Ganernme
played a large role in attempts to mandate the vaccine, therefore speakingldtolsg
who have worked with or within that organization would be useful. Speaking with
lobbyists themselves would help to understand the process of how lobbyists work with

legislators and how legislation was initiated and drafted for Gardasil.
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The pharmaceutical industry has one of the largest lobbies, therefore, it would be
useful to compare the lobbying efforts for Gardasil with other lobbyimytefon behalf
of the industry. This would help to understand the process of lobbying and where and
how resources are directed to understand how resources are dispersed between
pharmaceutical companies or products.

Vaccines differ from drugs and the FDA has two separate officesdbr ea
Therefore, it would be valuable to study and analyze the differences behgegctine
and drug development and approval processes at the FDA. Studying the internal
processes at the FDA and the CDC would also expand knowledge about these agencies
along with their relationships with the drug industry.

Gardasil’s attempts to mandate the vaccine brought many disparate groups
together in opposition including religious groups, parent’s rights groups, antigac
groups, and others. Because it is rare that these groups are on the same sidegfitin iss
would be useful to analyze how these groups worked together and whether these groups
worked together on other issues. Additionally, it would be important to look at the issue
of vaccine mandates in general to help place Gardasil in the larger contérdroamnd
how vaccines are generally mandated.

The construction of the efficacy results for Gardasil shed light on howatlini
trials can be controlled by the pharmaceutical company that ran tlse tt@bking at this
trend among pharmaceutical companies would help to contextualize how Merck was able
to present its findings without criticism from the FDA or CDC. It is important t
understand how bias is allowed in the presentation of trial results and how that impacts

the use and perceptions of pharmaceuticals.
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Following the trajectory of Gardasil opened up many avenues of socidlogica
study in the areas of vaccines, the pharmaceutical industry, and the impact onithe publ
The theories that were engaged in this study can be applied more broadly to thrg indus
to understand many of the issues that were discussed in relation to Gardasstudiis
of Gardasil addressed how a pharmaceutical company took its product through the
development and approval process and how it ultimately sold that product to the public.
Selling Gardasil to the public meant that Merck had to construct the problem that
Gardasil was meant to solve. This was an example of a process that occurk/regula
within the pharmaceutical industry; convincing the public they have a problem and tha
the pharmaceutical is the solution. This is an area not studied enough among stgiologi
and my intent is to continue to build on this study to bring a sociological analysis to the

areas of vaccines and pharmaceuticals and their effect on the public.
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