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Overall, the safety profile observed in boys and men 9 to 26 years of age in Protocols
016, 018, and 020 is favorable and consistent with the safety profile observed in clinical
studies in girls and women 9 to 26 years of age in Protocols 007, 013, 015, 016, 018, and
019. In addition, the safety profile is consistent with current approved product circular.

2.5.6 Benefits and Risks Conclusions

In the prior Applications for gHPV vaccine, the vaccine was shown to be efficacious,
immunogenic, and generally well-tolerated in girls and women 9 to 45 years of age. In
addition, the vaccine was shown to be immunogenic and generally well-tolerated in boys
9 to 15 years of age. In this Application, efficacy, immunogenicity and safety of qHPV
vaccine in men 16 to 26 years of age have been demonstrated. In addition, efficacy data
among adult men was successfully bridged to adolescent boys 9 to 15 years of age.
Therefore, the benefit to risk ratio is favorable and totality of the data supports
btoadening the qHPV vaccine indication to males 9 to 26 yeats of age.

2.5.6,1 Unmet Medical Need for HPV Vaccination in Men

As demonstrated in Protocol 020 and in published studies of HPV infections in men,
anogenital HPV-related infection and diseasss are common and associated with
significant individual and public heaith burden [Ref. 5.3.5.1: PO20V1] [Ref, 5.3.5.3:
2632, 2633). HPV types contalned in the vaccine constitute a substantial propottion of

these diseases and infection and a vaccine highly efficacious in preventing such diseases

and infection would provide significant benefit for the individual and public health in
general,

HPV is the most common sexually transmitted infection, and HPV types contained in the
qHPV vaccine constitute a substantial proportion of these infections in men. Consistent
with previous published literature, in Protocol 020 approximately 9% of HM subjects had
evidence of prevalent infection with at least one of the 4 vaccine HPV types. This rate is
probably higher in the general population, as the study restricted enrollment to those with
limited number of sexual partners. Furthermore, similar to findings in women, persistent
infections were found to significantly predict development of EGL in men [Sec.
11.1.1.3.3] of [Ref. 5.3.5.1: PO20V1]. Therefore, a vaccine that prevents persistent
infection with HPV would also prevent the EGL that may occur subsequent to. such
infections.

There is no adequate protection method from anogenital HPV infections and diseases.
Although circumcision and condom use have been suggested to be associated with
reduced rates of infection, they do not provide complete protection. Analysis of data
from placebo subjects in Protocol 020 showed that neither affords protective effect
against prevalent or incident HPV infection [Ref. 5.3.5.3: 2633]. Thus, vaccination is the
optimal method of HPV prevention.

Genital warts are the most common manifestation of HPV infection in men, and young
adult men are at the highest risk for developing HPV-related anogenital diseases. Based
on Protocol 020, in a general population of young heterosexual men, 1.5 out of 100
develops genityl warts every yeat [Ref. 5.3.5.3; 2633). Extrapolating this incidence tate
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to the US male population data suggests that approximately 314,000 new cases of genital
warts occlr every year among men 15-24 years of age. This incidence rate is higher than
what has been reported in the literature for genital warts in the same age range, and
signifies that burden of disease due to anogenital warts has been underestimated.
Furthermore, these rates are substantially higher in at high-risk populations, such as
MSM. However, this incident rate from Protocol 020 may still underestimate the true
incidence of genital warts, because men with >5 sexual partners before enrollment were
excluded.

Incidence of anogenital warts has been increasing significantly in recent years. This
finding is corroborated by several sources in different countries, Warts-related direct
health care cost alone is estimated $170 million to $225 million in the US. Patients
experience pain, discomfort, pruritis, psychosocial burden, and stigmatization, and
require multiple health care visits, Myriad of treatment methods, from topical to surgical,
are not optimal in that they carry risks to varying degree for scarring, disfigurement, pain,
and relapse.

Infection with high-risk HPV can also cause penile and anal cancers in men. More than
80% of anal cancers and 40-50% of penile cancers are due to HPV; HPV 16/18, which
are contained in the gHPV vaccine, constitute most of the causal HPV type. As
demonstrated in women, these HPV-related cancers are also preceded with high-prade
intraepithelial neoplasia (i.e., PIN 2/3 and AIN 2/3). Data presented from Protocol 020 in
this Submission had limited or o cases of high-grade lesions.

In summary, there is a strong public health rationale for immunization of men with gHPV. A
vaceine to reduce the burden of vaccine-preventable HPV-related anogenital diseases in men
would have significant individual and public health benefit,

2,5.6.2 New Information Presented in the Current Application and Benefits of
qHPYV Vaccination of Boys and Men 9-26 Years of Age

As demonstrated in Protocol 020, administration of gHPV vaccine to 16 to 26 year old
men is highly efficacious in preventing HPV 6/11/16/18-related external genital lesions
(external genital warts and penile/perineal/perianal intraepithelial neoplasia)
[Sec. 2,7.3.1.2.5-exgenlesions]. qHPV vaccine reduced incidence of HPV 6/11/16/18-
related external genital lesions by 90.4% (95% CI: 69.2, 98,1). Efficacy was high in both
HM and MSM populations, and against any of the lesion types or any of the vaccine HPV
types examined. These data confirm the benefit that the vaccine provides in preventing
HPV 6/11/16/18-related external genital lesions in young men.

Data from Protocol 020 also demonstrated that there is significant reduction in overall
burden of HPV-related external genital diseases through gHPV vaccination. This impact
was consistently observed regardless of subpopulation examined, young men who are
HPV-naive or a general population of young men (including those who are HPV-naive or
infected) and across geographic regions. Population impact analysis showed that efficacy
of the gHPV vaccine emerges soon after the vaccination series is completed.
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As presented in previously published studies, treatment modalities for genital warts can
~be costly and are an important public health burden [Ref. 5.3.5.3: 2632]. ' As
demonstrated in Protocol 020, qHPV vaccine significantly reduces biopsies and therapies
related to external genital lesions. Vaccine efficacy against external genital therapies was
47.9% (95% CIL 18.1, 67.5) in the GHN and 37.6% (95% CI: 18.2, 52.6) in the FAS
populations [Sec. 11.1.2.2] of [Ref, 5.3.5.1: PO20V1]. As demonstrated in Protocol 020,
qHPYV vaccine significantly reduces biopsies and therapies related to external genital
lesions.

Quadrivalent HPV vaccine is also efficacious against HPV 6/11/16/18-related persistent
infection and DNA detection at one or mote visits [Sec. 2.7.3.1.2.5-exgenlesions]. As
presented in the Protocol 020 report, persistent infection with HPV - 6/11/16/18
significantly predicts development of external genital lesions; the high rate of reduction
in persistent infection through vaccination is a major benefit and highly relevant to out
undetstanding of how the vaccine prevents disease, qHPV vaccine also reduced HPV
6/11/16/18 DNA detection nearly by 45%.

Immunogenicity data from Protocol 020 showed that qHPV vaccine was highly
immunogenic in men 16-26 years of age [Sec. 2.7.3.2.3-exgenlesions]. Vaccine-induced
anti-HPV levels in 9-15 year old boys were non-inferior to anti-HPV levels observed in
16-26 year old men, inferring vaccine efficacy in this younger group as well
[Sec. 2.7.3.2.4-exgenlesions], [Ref. 54: 2272). As qHPV vaccine is preventative,
targeting adolescents prior to sexual debut and HPV exposure is critical,

Administration of qHPV vaccine was shown to be generally well-tolerated in all
populations in which it was evaluated [Sec. 2.7.4]. The proportions of subjects who
reported serious adverse experiences, or who discontinued due to an adverse experience
were low and comparable between vaccination groups. Injection-site adverse
experiefices were more common among subjects who received qHPV vaccine compared
with placebo subjects, but most of these adverse experiences were mild or moderate in
intensity.. Overall, the proportions of subjects who reported new medical conditions,
including conditions potentially indicative of an autoimmune phenomenon, were
comparable between vaccination groups.

In summary, gHPV vaccine is efficacious, immunogenic, and generally well-tolerated
when administered to males 9 to 26 years of age.

2.5.6.3 Health Economic Modeling

The population value of gHPV vaccine in men is presented using results from the health
economic model analyses [Ref, 5.3.5.4: 2631)]

The -analysis was conducted with the purpose of projecting the health and economic
impact of extending the current gHPV vaccine recommendation for girls and women in
the US to boys and men [Ref. 5.3.5.4: 2631]. In brief, a previously developed
mathematical model was utilized to evaluate the impact of a gHPV vaccination program
in female and male persons 12 to 26 years of age in the US. This analysis exiended the
previous model by incorporating the most current vaccine efficacy results ffom the gHPV
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vaccine clinical trials (Protocols 007, 012, 020), In addition to a direct benefit to men,
the model also evaluated if male QHPV vaccination could provide benefit to women
through potentially impacting disease transmission. The analysis found that broadening
the current ¢gHPV vaccine recommendation for girls and women 12 to 26 years of age to
boys and men 12 to 26 years of age would decrease the number of genital wart, cervical
intraepithelial neoplasia (CIN), and cervical cancer cases in the US by 654,282, 71,783,
and 721, respectively, 20 years following the introduction of the vaccine.

The incremental cost-effectiveness ratio for the proposed male vaccination
recommendation when added to the current female vaccination program would be
$78,086 per quality adjusted life year gained. This cost-effectiveness ratio falls within
the range of cost-effectiveness ratios estimated for some other commonly accepted
healthcare technologies typically regarded as cost-effective in the US. For example, the
cost-effectiveness ratio for dialysis in end-stage renal disease in the US has been reported
to range from $50,000 to $100,000 per quality adjusted life year (QALY) gained.
Among vaccination programs, the estimated cost-effectiveness ratio was $88,000 per
QALY gained for the recently recommended catch-up and routine vaccination of all US
children 11-17 years of age with the meningococcal vaccine [Ref. 5.4: 2749]. In
sensitivity analyses, male vaccination becomes more efficient (i.e., the cost-effectiveness
ratio was lower) if coverage of the vaccine decreased to 50% or if vaccination did not
protect against transmission. In contrast, the male vaccination program becomes less
efficient if vaccine efficacy against infection increased in females, vaccine coverage
increased in females, or the quality of life impact of genital warts and CIN was less.

In summary, the results from this model suggest that in a setting of organized cervical

cancer screening, a prophylactic qHPV vaccine can reduce genital warts, CIN, cervical -

cancer, cervical cancer deaths and potentially be cost-effective when implemented as a
strategy that combines vaccination of both females and males before age 12 with a 12 to
26 years of age catch up program compared to vaccinating females only before age 12
. augmented by a female only 12 to 26 year old catch-up progtam.

2.5.6.4 Conclusion

As demonstrated in Protocol 020 and in published previous studies of HPV, there is a
demonstrated high burden of incident HPV-related vaccine-preventable genital disease
and infection, and consequently, an unmet medical nced in men. Protocol 020
demonstrated that the vaccine is highly efficacious in preventing such diseases and
infection in men 16-26 years of age and health economic analyses carroborate that
vaccinating men will be a public health benefit. Making qHPV vaccine available to men
-meets an important unmet medical need,

2.5.6.5 Limitations and Risks

The limitations and risks identified for male vaccination program are consistent with
those identified and discussed in previous Applications for female qHPV vaccination; no
limitations and risks specific to male subjects has been identified. Two of the risks and
limitations are: (1) the duration of protection induced by the qHPV vaccing/remains to be
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determined; to provide additional data a sentinel cohort of adolescent boys and girls is
being followed to assess vaccine effectiveness up to 10 years [Ref. 5.3.5.1; P018V1]; and
(2) the safety database in the clinical development progtam for qHRV vaccine is
insufficient to detect safety signals with respect to rare conditions (i.¢. medical conditions

occurring at a background rate of <1:10,000); overall, the post-marketing ‘safety -

experience with gHPV vaccine is consistent with the safety profile seen in clinical trials.
Metck & Co., Inc will continue to the monitor the safety of qHPV in the post-licensure
period.

2.5.7 Overall Conclusion

The data obtained in the current supplemental Application strongly support the main
conclusions of the prior Applications. There is strong evidence for efficacy in the study
group that is representative of the population for which qHPV vaccine is intended, with a
favorable safety profile. There is substantial vaccitie preventable HPV infection and
disease in boys and men, Administration of gHPV vaccine to tale adolescents and adults
Is highly likely to induce protection through periods of high risk for acquisition of
infection and disease with the vaccine HPV types. qHPV vaccine therefore addresses an
unmet medical need and will significantly reduce the public health butden caused by the
HPV types contained in the vaccine. Thus, the overall benefit to risk ratio in boys and
men is favorable, and on the basis of the data presented in the prior Applications and the
current supplemental Application, the indication in boys and men proposed below is
justified:

gHPY vaccine is indicated in boys and men 9 through 26 years of age for the

prevention of external genital lesions caused by HPV types 6, 11, 16, and 18,
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2,59 Appendix

Appendix 2.5: 1

Genital wart prevalence among men by age group
within a set of private health plans in the United States, 2000
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Appendix 2.5: 2

Rates of new claims per 100,000 person-years at risk between 1998-2001
age standardized to the 2001 privately insured US population
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Appendix 2.5: 4

Definitions of Populations Used in Population Benefit Analyses in Protocol 020

Parameter

GHN

FAS

Definition

Generaily HPV-naive (GHN): Included all subjects
who: (1) were seronegative and PCR negative to ull 4
vaceine HPV types at Day 1; (2) were PCR nepative
to HPV 31, 33, 35, 39, 45, 51, 52, 56, 38, and 59 at
Day 1; (3) for MSM subjects, had a Pap test result at
entollment ‘that was negative for SIL: and (4)
received at Jeast 1 vaccination.

Relevant Endpoints

Full analysis set (FAS): Included all subjects who
reccived at Jeast 1 vaccination.

Case Counting Cases were counted starting after Day 1,

External Genital Lesions (caused by vaccine or non
vaccine HPV types)

Elan

External Gesital Leslon Procedures and Therapies

Role i the Analysis|Key analysis population for the evaluation of the

population benefit of the gHPV vaceine.

Hxtemal Genital Lesion Procedutes and Thersples

Cases wete counted starting after Day 1.

Extema] Genltat Lesions (caused by vaccine or non
vaccing HPV types)

For the evaluation of the population benefit of the

HPY vacelne, supportive population,

Value of Population
1 Bvaluating
Vaccine Effloacy

GHN population approximates a populatlon of
adolescent and young adult men who were either
sexually-natve of sexuslly-expaticiced and had not
yet beeh exposed (o any HPY type. This population
provides insight on the potential jmpact of
vaccination on tmales when vaccinated In young

FAS populsiion provides information on overall
vaceine dmpact whett used In a general popuintion of
sexttally actve 16« to 26- yeart old men.

|adolescence, prior to HPV exposurs,

DNA = Deoxyttbonuclele acid: HPY = Himan papiliomavirus;
Polymerase chain reaction; gHPY vaccimn
= Sguamous intraeplthellal lesion,

[Ref. 5.3.5.1: PO20V 1]

MSM = Men having sex with men; Pap = Papanicolacu; PCR =
¢ = Quadrivalent Human Papillomavirus (Types 6, £, 16, 18) Recombinant Vaceine; STIL
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Human Papillomavirus Quadrivalent [Types 6, 11, 16, 18] Vaccine, Recombinant - Efficacy
in Men _ _ 57
2.5 Clinical Overview '

Appendix 2.5: 6

Analysis of Time to HPV 6/11/16/18-Related EGL
(Per-Protocol Efficacy Population) - Protocol 020
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' Time Since Day 1 (in Months)
Number of Subjects ot Risk

gHPY Vaccine
1.387 1,397 1,367 1,267 1,168 983
Plozebo

1,408 1,408 1,374 1,267 1,149 948

Cl = Confidence interval; EGL = External genital lesions with & diagnosis of Condyloma, PIN, or
Penile/Perianal/Perineal Cancer; HPV = Human papillomavirus; qHPY Vactine = Quadrivalent Human
Papillomavirus (Types 6, 11, 16, 18) Recombinant Vaccine.

[Ref. 5.3.5.1: PO20V ]
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Human Papillomavirus Quadrivalent [Types 6, li, 16, 18] Vaccine, Recombinant - Efficacy
in Men : ' 62
2.5 Clinical Overview

Appendix 2.5: 9

Analysis of Time to HPV 6/11/16/18-Related EGL
(Full Analysis Set) ~ Protocol 020

45 | meimaiian QY VBGEE I BBRCE 0 T cn e i b :
PR Plazebo ohd 94% C

Cumulative Incidence

Time Since Day 1 (In Months)

Nutniber of Bublects ot Risk

qHEY Yactine )

1,943 1,834 1,712 1,576 1,420 1,182
Plocebo

1,837 1,828 1,699 1,546 1,361 1,140

Cl = Confidence interval; EGL = External genital lesions with a diagnosis of Condyloms, PIN, or
Penile/Perianal/Perineal Cancer; HPV = Human papillomavirus; gHPV Vaccine = Quadrivalent Human
Papillomavirus (Types 6, 11, 16, 18) Recombinant Vaccine. :

[Ref. 5.3.5.1: PO20V 1]
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2.5.1 Product Development Rationale
2.5.1.1 Pharmacologic Class

Quadrivalent Human Papillomavirus (HPV) (Types 6,11,16,18) recombinant
vaccine, referred to as the qHPV vaccine in the current document, is an aluminum
adjuvanted recombinant protein particulate (virus-like particle [VLP]) vaccine
manufactured by Merck & Co., Inc. (West Point, Pennsylvania, U.S.A.) for the
prevention of cancer, dysplasia, genital warts, and persistent infection caused by HPV
types targeted by the vaccine.

2.5.1.2 Chemical and Pharmaceutical Propérties

The qHPV vaccine is prepared from the highly purified Virus Like Particles (VLPs) of
the recombinant major capsid (L1) protein of HPV Types 6, 11, 16, and 18. The VLPs
are adsorbed on amorphous aluminum hydroxyphosphate sulfate (AAHS) adjuvant and
formulated with sodium chloride, L-histidine, polysorbate 80, sodium borate, and water.
Each 0.5-mL quadrivalent dose is formulated to contain 20/40/40/20 pg of HPV
6/11/16/18 L1 proteins respectively. The final container product is a sterile suspension in
a single-dose vial or prefilled syringe, each with a fill volume thut permits administration
of 0.5 mL of vaccine for intramuscular injection. The qHPV vaccine is not a live virus
vaccine, and contains no viral deoxyribonucleic acid (DNA).

2.5.1.3 Proposed Indications

Protocol 020 was designed to evaluate the efficacy of the qHPV vaccine against external
genital lesions (EGLs) and persistent infection in young men, and included a substudy in
men who have sex with men (MSM), the objective of which was to evaluate efficacy of
the vaccine against anal intraepithelial neoplasia (AIN). The primary analysis of the
overall study of EGL efficacy was presented in the original male gHPV vaccing
submissiot.

The current submission provides analyses of the MSM substudy anal disease endpoint, in
addition to updated analyses of the primary and secondary endpoints of efficacy against
EGLs and persistent infection, as well as updated safety and immunogenicity data from
the overall study. The efficacy data presented in this application strongly support
and extend previous observations in the gHPYV clinical trials program, establishing
that the qHPYV vaccine is efficacious across the entire spectrum of anogenital HPY
infection and related disease in men and women,

The original qHPV studies in young women provided the first demonstration that by
preventing persistent cervical HPV infection with a high degree of type-specific efficacy,
the qHPV vaccine prevents high-grade cervical intraepithelial lesion, the obligate
precursor of cervical cancer. The gHPV vaccine was also shown to prevent the external
genital lesions of vulvar intraepithelial neoplasia and vaginal neoplasia, the known
precursors of HPV-related vulvar and vaginal cancers. 'The consistently high vaccine
efficacy observed in women was then extended to young men, in whom type-specific
prevention of petsistent genital infection was shown to prevent the develppment of
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genital warts, with favorable data on prevention of penile intraepithelial lesion, the

precursor of HPV-related penile cancer. Final analyses of the male efficacy study have

confirmed these findings.
Analyses of the Protocol 620 MSM substudy show that efficacy of the qFIPY vaccine has

now been demonstrated in the prevention of HPV 6/11/16/18-related anal intraepithelial -

neoplasia (AIN) [Ref. 5.3.5.1: P020]. The qHPV vaccine was also shown to reduce the
incidence of HPV 6/11/16/18-related high-grade AIN (AIN 2 or worse), These efficacy
findings are further supported by the strongly favorable case split of vaccine and placebo
group (8 vs 1) HPV 16/18-related high-grade AIN. When considered in conjunction with
the greater than 90% observed type-specific efficacy against persistent anal infection
telated to HPV 16 and 18, this strong trend in the disease endpoint analyses provides
compelling support for efficacy of the gHPV vaccine against HPV .16/18-related high-
grade anal disease.

When considered in light of the literature reviewed in the cutrent application, which 1)
supports the concept of high-grade AIN as the obligate precursor of anal cancer, 2)
confirms the important tole of HPV 16 and 18 infection in the pathogenesis of anal
cancer as in other anogenital cancers in men and women, 3) supports the identical
pathogenetic process of carcinogenesis from high-grade lesions in the anal canal of males
and females, and 4) demonstrates the high incidence of HPV-related anal cancers in
females, the data presented in this application establish the gHPV vaccine as having
significant potential to reduce the incidence of HPV 6/11/16/18-related AIN and HPV
16/18-related anal cancer in all individuals regardless of gender.

Taken together, the totality of the qHPV vaccine clinical trials data supports the
consistently high efficacy of the gHPV vaccine against persistent HPV infection and
related premalignant lesions, irrespective of gender or location in the genital tract.

Accordingly, the current application proposes the following new indications for the
qHPV vaccine:

o qHPV vaccine is indicated in individuals 9 through 26 years of age for the
prevention of AIN grades 1, 2, and 3 caused by HPV types 6, 11, 16 and 18.

¢ qHPYV vaccine is indicated in individuals 9 through 26 years of age for the
prevention of anal cancer caused by HPYV types 16 and 18,

2.5.1.4  Scientific Background

Since the new efficacy findings reported in this submission relate primarily to HPV-
associated intra-anal disease, the following section provides detailed data on the burden
of anal cancer in men and women, the role of HPV in anal cancer, anal HPV infection
epidemiology and natural history, and the evidence of high-grade AIN as the obligate
precursor of anal cancer. Dgtailed background information on external genital lesions
was provided in the previousfsubmission of Protocol 020 data.
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2.5.14.1 Anal Cancer
Burden of Anal Cancer in Men and Women

Worldwide, approximately 100,000 new cases of anal cancer arc estimated to occur
annually [Ref. 5.4: 2584]. In 2002, roughly 40% and 60% of these cases occurred in men
and women respectively. In the United States, nearly 4500 new cases of anal cancer were
reported in 2004; similarly, approximately 40% occurred in men, In the same year, there
were 589 deaths attributed to anal cancer; 240 (41%) and 349 (59%) of which were males
and females respectively [Ref. 5.4: 2525]. The burden of anal cancer in women is
increasingly being recognized, and as these data show, the incidence of anal cancer in
women is often reported to be higher than that in men, some studies demonstrating rates
twice as high in females as in males [Ref. 5.4; 1993, 2504].

Epidemiologic studies show that anal cancer incidence has been increasing and continues
to grow in several parts of the world, These increases in anal cancer rates have been
observed in both males and females; in fact, rates appear to be rising more rapidly in
females than in males [Ref. 5.4: 2486, 2504, 2509, 2512, 2689, 3171, 3183). Analyses of
SEER (Surveillance, Epidemiology and End Results) data from 1973 to 2000 showed that
in the United States, the age-adjusted incidence of invasive anal cancer in men increased
from 0.97 per 100,000 in 1973-1979 to 1.59 per 100,000 in 1994-2000, representing a
64% increase in ~2 decades. Over the same time period, the incidence rate in women
increased from 1.27 to 1.84 per 100,000 [Ref. 5.4: 2509]. Similar analyses of time trends
in SEER data up to 2004 have shown increases in anal cancer rates in both males and
females; between 1992 and 2004, rates in the 13 SEER regions increased significantly, by
2,7% per year in males and 2.8% per year in females [Ref. 5.4: 26891, It is particularly
notable that rates in women ages 50-64 years increased by 4.7% per year in that time
petiod. Estimates for 2009 were that 5,290 men and women (2,100 men and 3,190
women) would be diagnosed with, and 710 men and women (260/450 respectively) were
expected to die of cancer of the anus, anal canal, and anorectum [Ref. 5.4: 3235].
Sutveillance systems do not include data on sexual orientation; it is therefore not possible
to know from population data, the relative proportion of anal cancers in heterosexual men
(HM) and men having sex with men (MSM).

MSM and HIV-infected individuals are at particularly high risk of developing anal
cancer. Before the HIV epidemic, the incidence of anal cancer in men with a history of
receptive anal intercourse was estimated as 35 per 100,000, similar to cervical cancer
rates before the introduction of cervical screening [Ref. 5.4: 2512]. Interestingly, the
incidence. of anal cancer has not declined during the HAART (Highly Active
AntiRetroviral Therapy) era. Despite treatment, the prognosis of anal cancer is especially
poor in HIV-infected patients [Ref. 5.4: 2526]. Anal HPV infection and anal intraepithelial
neoplasia may be acquired in the absence of anal intercourse in HIV-infected men, likely
reflecting their increased risk related to immunosuppression [Ref. 5.4: 727].

The median age at diagposis of anal cancer is approximately 60 years [Ref. 5.4: 521]
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[Ref. 5.4: 2509]. Survival has been associated with age, stage of disease at diagnosis,
race, and gender, with males being reported to have lower five-year relative survival than
females for all stages of disease [Ref. 5.4: 2689]. Case control studies suggest infection
with HPV 16 or HPV 18, history of cervical dysplasia or cancer, history of genital warts,
history of receptive anal intercourse prior to age 30 or with multiple partners, lifetime
nutbet of sexual partners, having other sexually transmitted infections or history of
sexual transmitted infection in a partner, smoking, and older age are all risk factors for
anal cancer in both men and women {Ref. 5.4: 1156, 2491, 2496, 2499, 2504, 3174, 3175].
These risk factors are frequently noted as being similar to those for cervical cancer.

Due to lack of standardized screening and the asymptomatic nature of early disease,
diagnosis of anal cancers in the later stages of disease is not uncommon, SEER data have
shown that approximately 30% of cancers are diagnosed with either regional or distant
spread [Ref. 5.4: 2689]. There is no established screening for anal cancer in the general
population, but given the similarity of anal and cervical cancers, it follows that
prevention by treatment of premalignant lesions detected through cytologic screening
could lead to earlier detection of premalignant change and thus lower anal cancer rates.
Reports on the sensitivity and specificity of anal cytology in healthy individuals have
been variable. While some studies suggest that the sensitivities of anal and cervical
cytology ate similar, other studies suggest that the concordance between histologic and
cytologic grades of abnormalities is poor, and that particularly in healthy individuals, anal
cytology may underestimate the severity of anal neoplasia [Ref, 5.4: 3174, 3211, 3244].
It has also been shown that when HRA-guided biopsy is performed, the sensitivity of anal
cytology is lower in immunocompetent as compared to immunocompromised individuals
[Ref, 5.4: 3244, 3245].

Results from Protocol 020, in which a substantial number of the observed AIN cases
were diaghosed at the mandatory end-of-study anoscopy, underscore these potential
limitations of cytologic screening for anal premalignant and malignant disease in a
generally healthy population. These data suggest that in average-risk individuals,
cytologic screening of the anal canal may not be as successful as cervical screening in
lowering anal cancer incidence rates. It has been shown that treatment of AIN lesions is
feasible; however, in addition to high reported recurrence rates, therapy may be
associated with side effects including post-operative pain, bleeding, and anal stenosis
[Ref. 5.4: 1021, 3246]. Primary prevention of anal HPV infection is therefore the
optimal approach to anal cancer prevention, and the MSM substudy was designed
to show the potential of qHPV vaccination to address this important unmet medical
need,

The Role of HPV in Anal Cancer

Detection of HPV in tumors is currently accepted as the best estimate of the etiologic
fraction of potentially HPV-related cancers [Ref. 5.4: 3198]. On this basis, virtually
100% of cervical cancers are caused by HPV, with types 16 and 18 together responsible
for approximately 70%. HPV is also strongly associated with anal cancer, and it is the
minority of anal cancers in which this association is not observed. In fact, AN
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- cancers tresemble cervical intraepithelial neoplasia (CIN) and cancers of the cervix more
than other anogerital cancers and precancers with regard to overall prevalence of HPV
positivity [Ref. 5.4: 3177]. As stated by Frisch et al, this high proportion of anal
tumors with detectable HPV supports the role of HPV as a necessary cause of anal
cancer [Ref, 5.4: 3178].

Several authors report that approximately 90% of all anal cancers are caused by HPV
[Ref. 5.4: 2689, 3178]. According to a meta-analysis, 84% of anal squamous cell cancers
in men were HPV positive [Ref. 5.4: 2507]. Daling et al reported 87.9% HPV positivity
of anal cancers in HM, compared to 88.4% in women and 97.7% in men who. were not
exclusively heterosexual [Ref. 5.4: 31751, Similarly, in a case-control study of 394 anal
cancer cases, 100% of men (11/11) reporting sexual activity with male partners had
cancers that were positive for high-risk HPV types compared with 58% (38/66) of males
who did not report same sex partnets. In the same study, 90% (228/253) of wonien had
high-tisk HPV positive cancers [Ref. 5.4: 3178] [Appendix 2.5: 1]

In all populations, HPV 16 is consistently reported as the most common HPV type
identified in anal cancers. In the meta-analysis described above, HPV 16 was the most
common type (73%), followed by HPV 18 (5%) [Ref. 5.4: 2507). Daling reported that
73% and 7% of all anal cancers examined were positive for HPV 16 and 18 respectively,
regardless of gender [Ref. 5.4: 3175]. Overall, the literature suggests that HPV types 16
and 18 together account for approximately 70-90% of all anal squamous cancers, & larger
propottion than for cervical cancers [Ref. 5.4: 385, 3175, 3176, 3177), strongly
supporting the necessary role of these HPV types in anal cancer development. HPY
types 6 and 11, classified as low-risk HPV types, are rarely identified in anal cancers, and
are not considered an important cause of invasive disease or high-grade premalignant
anal lesions [Ref, 5.4: 2688]. When low-risk HPV types are identified in anal cancers,
high-risk types are frequently also present [Ref. 5.4: 3197].

As mentioned above, the risk factors for anal cancer in both males and females support
the role of sexual transmission of HPV in anal carcinogenesis. These risk factors are
notably similar to the well-known risk factors for cervical cancers, also supporting the
etiologic role of HPV infection in anal carcinogenesis [Ref. 5.4: 2499, 3211].

The pathogenetic role of HPV in anal cancer is further supported by the observation that
the vast majority of anal cancers are squamous cell carcinomas that are characterized by
the same histologic patterns that are typically identified with other HPV-related cancers.
In a large case-control study of anal cancer, for example, high-risk HPV types were
associated with characteristics that are commonly associated with cervical cancers,
including basaloid features, adjacent AIN, poor or absent keratinization, and
predominance of small or medium neoplastic cells [Ref. 5.4: 2500]. Importantly, these
histologic patterns are identical between the genders, supporting the same pathogenetic
processes of anal cancer development in males and females [Ref, 5.4: 3178].

Frisch et al showed that there is similarity in the location of anal cancers in the anal canal
in women and MSM/compared with heterosexual males. In this study, increased high-
* risk HPV DNA posifivity was associated with higher localization in the anal caffal, with
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95% and 83% of cancers in the anal canal being HPV positive for high-risk types versus
80% and 28% of perianal skin cancers in women and men respectively [Ref, 5.4: 3178).
The similatities in localization of tumors and association with HPV may be reflective of
similar modes of transmission in MSM and women [Ref. 5.4: 3174], which appear to
differ from those in heterosexual males, for whom modes of anal HPV acquisition are
less well understood.

Epidemiology and Natural History of Anal HPV Inféction

The vast majority of studies of anal HPV in males have been done in MSM populations.
An increasing body of literature has, however, demonstrated anal HPV infection in
women to be more common than previously understood, findings that are consistent with
the high rates of anal cancer that are observed in the female population, Women with a
history of HPV-related genital tract disease are at particularly increased risk of anal HPV
infection. For example, in a cross-sectional study of anal HPV infection in 102 women
with histories of high-grade lower genital tract intraepithelial neoplasia or cancer, 47 of
92 evaluable subjects (51%) had detectable anal HPV. Of the 15 HPV types identified, 9
(60%) were high-risk types and 6 (40%) were low-risk or undetermined risk types [Ref.
5.4: 3181]." In some populations of women, including studies in healthy women, the
prevalence of anal HPV infection is actually higher than the prevalence of cervical

 infection. In a cross-sectional study of 200 women for whom concurrent cervical and

anal HPV PCR data were available, Palefsky et al showed higher prevalence of anal
compared to cervical HPV in both HIV positive (79 vs 53%) and HIV negative women
(43 vs, 24%) [Ref. 5.4: 1993], There are data to suggest that anal HPV infections in
women may clear more rapidly than cervical infections; however, some risk factors
assoctated with delayed clearance, including tobacco smoking, are similar to those that
contribute to persistence of infection in the cervix [Ref. 5.4: 3209]. Overall, the
distribution of anal HPV types in women is similar to that of the cervix [Ref, 5.4: 3207].

In addition to epidemiologic data on HPV infection in women, there is evidence that
heterosexual males are susceptible to HPV infection that can result in HPV-telated anal
cancers, albeit it at lower rates than in females and MSMs. In a cross-sectional study of
HPV detection methodology in 18-40 yeat-old heterosexual males, anal canal HPV was
detected in 17.6% of study subjects with complete sampling [Ref. 5.4: 31807,
demonstrating that anal HPV infection in males is not limited to MSM. A subsequent
study by the same authors, in 222 18-40 year-old non-HIV infected men with no history
of sexual intercourse with men, overall prevalence of anal HPV infection was 24.8%. Of
HPV infected subjects, 33.3% had a high-risk type [Ref, 5.4: 3199].

The risk factors for anal HPV infection in men and women reflect the risk factors for anal
cancer that were described above [Ref. 5.4: 3199, 3211]. The natural history analysis of
baseline data from Protocol 020 substudy placebo subjects was consistent with these
findings, also demonstrating nurnber of lifetime sex partners and use of tobacco products
as risk factors for prevalent anal HPV detection. Notably, the analysis also identified
older age as a risk factor for prevalent anal HPV infection, consistent with published
repots of high prevalence rates of anal HPV in older MSMs [Ref. 5.3.5.3: 3239].
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The increased risk of high-grade AIN in individuals with persistent anal infection is well-
‘documented [Ref, 5.4: 555, 2579], anal HPV infection being the most significant risk
factor for AIN development in both males and females [Ref. 5.4: 3174, 3211]. In a
prospective study, being HPV-positive for high and low-risk types was found to be
associated with developing anal high-grade squamous intra-epithelial lesions among
HIV-uninfected men (Odds Ratio=9.1, 95% CI: 3.3-352) [Ref. 5.4: 2579]. Detection of
high-risk HPV type only was associated with high-grade lesions (Odds Ratio=4.0, 95%
CL: 0.97-153), In another prospective study among HIV-uninfected men, developing anal
high-grade intraepithelial neoplasia was 16.6 (95% CI 2.0-137) fold higher among those
who had HPV types 16 or 18 detected [Ref. 5.4: 555].

Natural history data from placebo subjects in the MSM substudy are consistent with these
findings. Notably, the incidence of AIN was higher in placebo subjects who were PCR
positive at baseline to any of the four HPV vaccine types. The incidence of vaccine type-
related AIN was highest among subjects who tested positive for both PCR and serology
to any of the vaccine HPV types. Further type-specific analyses showed similar patterns
of AIN incidence in subjects who were PCR positive, regardiess of serology status, as
well as in subjects who were seropositive only. Notably, the mean and median durations
of anal HPV 16 and 18 infection were found to comparable to genital HPV infection
duration in women, suggesting similar pathogenetic potential of HPV infection in these
locations [Ref. 5.3.5.3: 3239]. These data support the conclusion that typesspecific
prevention of persistent anal infection through qHPV vaccination will lead to
prevention of subsequent AIN development,

High-Grade AIN as the Obligate Precursor of Anal Cancer

The most important evidence supporting the premalignant potential of intraepithelial
lesions is prospective natural history data showing evidence of progtession from high-
grade (o invasive disease. The natural history of cervical neoplasia is well-established,
and it is on the basis of the preponderance of evidence that high-grade CIN is a precursor
of cervical cancer that prevention of CIN by vaccination was accepted as a basis for
licensure of HPV vaccination for cervical cancer prevention [Ref. 5.4: 2936). The data
summarized in the following paragraphs demonstrate that similarly, while low-grade AIN
is unlikely to progress to cancer, high-grade AIN (AIN 2 or worse) has significant
malignant potential, and is a precursor for anal cancer, ‘Analogous to CIN 3, which is
cervical carcinoma in situ, AIN 3 is anal carcinoma in situ, which precedes invasive anal
cancer. A more detailed summary of the literature is provided in the Integrated Summary
Report: Summary of Literature Review on the Association between AIN and Anal
Cancer [Ref. 5.3.5.3: 3240]. Taken together, the evidence supports the use of high-
grade AIN as an important and clinically relevant endpoint for anal cancer
prevention in clinical studies and as the basis for an indication for the gHPV vaccine
for the prevention of anal cancer.

From an epidemiologic perspective, although documentation of the natural history of
AIN continues to evolve, a review of the literature on anal cancer risk in patients with
AIN demonstrated that virtually all studies showed a clearly elevated risk for anal
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among both HIV-positive and HIV-negative patients with a history of high-grade AIN
[Ref. 5.4: 2547, 2578, 2580]. The studies reviewed report annualiZed high-grade AIN to
anal cancer progression rates ranging from 0.7% to 9.6% (or 700 to 9600 per 100,000
persons), which is dramatically increased compared to the 1.97 per 100,000 persons
annual incidence of anal cancer in the general U.S. population [Ref. 5.4: 2509] [Figure
2.5: 1] and [Appendix 2.5: 2], It should be noted that the sample sizes of these studies
wete often limited, some study populations were over-represented by HIV-positive
patients, and the age distribution and demographic characteristics of study subjects may
not reflect those in the general population; thus the reported data may not be directly
comparable to general population data. :

In the largest prospective study to date, which recruited 199 consecutive patients with

recently treated anal condyloma (84% male; 72% HIV-positive), 7 (3.5%) of the patients
developed invasive anal carcinoma (6 HIV-positive men aged 26-53 years and 1 62 year-
old HIV-negative woman) over a median of 26 months (range 13-112 months after study
entry). All 7 of the patients showed high-grade AIN prior to the development of
carcinoma. Of 38 patients with high-grade lesions and of 7 patients with invasive

carcinoma, 6 and 1, respectively, were HIV-uninfected; thus, 1 out of 6 HIV-uninfected’

patients with high-grade lesions developed invasive carcinoma, Having a high-grade
lesion at baseline was significantly associated with developing invasive cancer (23% vs.
0.5%, p<0.01) [Ref. 5.4: 2547].

In another prospective study of 72 subjects with AIN 1, 2, ot 3 (52 females/20 males), §
subjects (2/10 subjects with AIN 2 and 6/45 subjects with AIN 3) developed invasive
cancer over a median follow-up titne of 60 months [Ref, 5.4: 2581]. The authors of this
study concluded that "there is no reason to believe...that the conversion of intra-epithelial
neoplasia to invasive cancer at any site should be different from any other", and "high-
grade intra-epithelial neoplasia..in all anogenital sites can be a precursor to invasive
malignancy..." Taken together, these prospective data, in addition to the other
studies summarized in the Integrated Summary Report on AIN progression [Ref,
5.3.5.3: 3240], suggest that individuals with a history of AIN are at a 400-1000-fold
increased risk of developing anal cancer than the general population,
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Figure 2.5: 1

Summary of the Literature on Annualized Progression Rates from AIN to Anal Cancer

w10 9.8

m

%9

g 4 6.8

| ™

S,

8

@ 5

g

% 4

5 4 28

E|

o

E 2

g 1-

g ; 0 0.00187

: Bcholefield, ~  Brown, ' Sobhani, | Schalefieid, ' Watson, | dJobrison.

1994 1984 2004 2005 2008 2004
(=70 {R=T0) {n=19%) (=35} {n=72) {US population)

[Ref. 5.4: 2509, 2547, 2578, 2580, 2581, 3185]

~ The data supporting the relationship of high-grade AIN to anal cancer are further
substantiated by convincing similarities between anal and cervical neoplastic disease.
The anatomy of the anus and cervix are similar, both being characterized by a
transformation zone, where the squamous and columnar linings of the anal or cervical
canal meet, is characterized by immature metaplastic squamous epithelium that is highly
susceptible to HPV infection and neoplastic change.

AIN 2/3 and CIN 2/3 share similar biological characteristics of progressively increasing
proliferation and replacement of the normal epithelium by malignant cells with a basal
morphology and large nuclear-cytoplasmic ratios, and mitoses in the more superficial cell
layers [Ref, 5.4: 2476]. The two lesions are, in fact, essentially indistinguishable from a
histologic standpoint [Appendix 2.5: 31. Molecular changes such as p53 mutations and
decreased apoptosis, are also shared between high-grade AIN and CIN, suggesting a
common molecular pathway [Ref. 5.4: 396, 2545]. High-grade AIN lesions are
considered analogous to high-grade CIN [Ref. 5.4: 3233].
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As commonly seen in cervical cancer, co-existent high-grade anal intracpithelial
neoplastic changes are often identified adjacent to invasive  anal cancers, showing
histologic evidence of progression from the non-invasive AIN 3 (anal carcinoma in situ)
to the invasive component of lesions [Appendix 2.5: 4]. As is observed with co-existent
CIN and cervical cancers, studies have reported similar prevalence of high-risk HPV
types in AIN and invasive anal carcinomas in surgical specimens containing both lesions.
Studies of cervical and anal disease also report increasing HPV prevalence with
increasing lesion severity. In a review of 111 anal surgical specimens, high-risk HPV
types were detected in a progressively greater number of AIN lesions from low- to high-
grade (from 56% in low-grade to 88% in high-grade) [Ref. 5.4: 3176]. As described by
the study authors, this similarity in HPV prevalence between AIN and cancer, as well as
the progressive increase in HPV positivity from low- to high-grade lesions is consistent
with the observation that high-grade AIN is the true precursor of squamous carcinoma.
When identified together, premalignant and invasive anal lesions also commonly share
molecular changes [Ref. 5.4: 3178, 3179], providing further convincing evidence that
AIN is equivalent to in situ carcinoma, and an obligate precursor of invasive anal cancer.

2.5.14.2 | Rationale for Extension of Anal Indication to All Populations

The MSM substudy was performed in this population of males due to the significantly
elevated risk of anal infection and disease related to sexual practices of MSM. Studying
the AIN endpoint in the MSM subpopulation of the overall Protocol 020 study thus
provided a higher likelihood of a successful efficacy demonstration within reasonable
study timelines. As described in detail above, HPV infection and disease of the anal
canal are not, however, limited to MSM., Furthermors, the pathogenesis, histopathologic,
and clinical presentation of HPV-telated anal disease are identical across genders and
populations (women, HM, MSM). The anatomy and histology of the anal canal is
identical in males and females, and there are no gender-specific characteristics. of these
lesions that differentiate AIN and anal cancers in men and women. AIN and anal cancer
ate in fact indistinguishable between the genders [Appendix 2.5: 5]. Importantly, as
reviewed above, based on the clinical trials experience to date, there is no evidence that
efficacy of the qHPV vaccine is gender-dependent. Demonstration of qHPYV vaccine
efficacy agninst AIN should thus reflect efficacy in the general population, '

As reviewed in the detailed literature review on the association between AIN and anal
cancer, most health authorities accept that AIN is a precursot to invasive anal carcinoma
and recommend canicer prevention strategies including anal Pap smears or anoscopy in
individuals at increased risk [Ref. 5.3.5.3: 3240], Although there are no standardized
guidelines, the American Society of Colon and Rectal Surgeons includes women with a
history of genital warts or precancerous changes of the cervix, in addition to HIV positive
men and MSMs, as being of particularly high risk for anal cancer.

Taken together, these considerations support a broadly appli able anal cancer
indication in men and women. ‘ :
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2.51.43 Approaches to the Evaluaﬁon of gHPV Vaccine in the Prevention of AIN
and Anal Cancer

Introduction - Protocol 020 Substudy

Protocol 020 was a randomized, placebo-controlled, international, multicenter, double-
blind safety, immunogenicity, and efficacy study operating under in-house blinding
procedures. The “Intensive Inira-anal Evaluation in MSM” substudy enrolled 602 men
having sex with men (MSM) ages 16-26 years. Substudy subjects were enrolled at
selected sites with expertise in High Resolution Anoscopy, and all subjects were
randomized in a 1:1 ratio to receive either gHPV vaccine or placebo at Day 1, Month 2,
and Month 6.

Efficacy. The comprehensive design of the MSM substudy, with intra-anal Pap testing
and anal sampling for HPV PCR detection at 6 month intervals, in addition to the use of
high resolution anoscopy for evaluation of abnormal eytology, allowed for complete
ascettaintment of HPV-related anal disease in the MSM study population. In addition to
extetnal genital testing, MSM subjects also underwent anal swabbing for HPV PCR and
Papanicolaou (Pap) testing at 6 month intervals. All anal lesions identified on physical
examination or anoscopy that, in the opinion of the investigator, were possibly, probably,
or definitely HPV-related, or whose relationship to HPV infection could not be
determined, were biopsied. MSM subjects with abnormal anal Pap tests, defined as anal
Pap test result of atypical squamous cells of undetermined significance (ASC-US) or
worse, were referred to high resolution anoscopy (MRA). In addition, HRA was
performed if the subject presented with perianal warts.” All areas of abnormality were
biopsied for histologic-examination and HPV PCR testing,

The pathology infrastructure used in Protocol 020 was identical to the infrastructute used
in the Phase II/III efficacy studies in Young Adult Women, All biopsies were processed
through the program’s central laboratory, which provided histopathologic diagnoses for
the. purposes of subject management. The blinded, independent Pathology Panel
provided histopathologic diagnoses for the purpose of defining study endpoints [Sec.
9.5.2.2] and [App. 16.1.10.4] of [Ref. 5.3.5.1: P020]. HPV typing was performed using
Thinsection PCR procedures at the program’s central PCR laboratory.  Laboratory
personnel, the independent Pathology Panel, study investigators and site personnel, and
subjects were blinded to the subjects’ vaccination allocation throughout the entire study
period. Thus, all personnel who were responsible for the ascertainment and confirmation
of efficacy endpoints were blinded for the duration of the study.

The MSM substudy endpoint was AIN or anal cancer related to HPV 6, 11, 16 or 18, As
pre-specified in the protocol, the fixed event design mandated that the analysis of the
MSM substudy endpoint was to be conducted after 17 cases were observed. Because the”
target number of cases had not been observed at the time of the frozen file cut-off for the
original Clinical Study Report, 2 summary of cases, with no analysis, was provided, The
primary analysis was thus performed at the end of the study, at which time the median
duration of post-vatcination 1 follow-up for the MSM study population was 32.2 yionths.
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Immunogenicity. Serum samples were collected on Day 1 prior to vaccination and at
Months 7, 24, and 36, for the detection of anti-HPV antibodies. Immunogenicity data
were used to bridge efficacy to adolescents evaluated in previous Phase I1I studies.

Safety. Subjects were observed for 30 minutes after each vaccination. All subjects were
followed up for adverse experiences (AEs) using a vaccination report card (VRC)., New
medical history was collected throughout the study.

This clinical summary is focused on the analyses of the MSM substudy. Brief summaries
of updated results for the primary analyses of vaccine efficacy (EGL endpoint),
immunogenicity, and safety are also provided.

2.5.1.5  Overview of the Clinical Development Program for the gHPV Vaccine

Quadtivalent HPV vaccine efficacy was first studied among women 16 to 26 years of
age. Efficacy was bridged to adolescent females by demonstrating non-inferiority of
anti-HPV levels (geometric mean titers [GMTs] and sefoconversion at 4 weeks Postdose
3) in female adolescents 9 to 15 years of age to anti-HPV levels in female adults.
Following initiation of efficacy studies in women, Protoco! 020, a clinical study to assess
the efficacy, immunogenicity, and safety of qHPYV vaccine in men 16 to 26 years of age,
was implemented. Efficacy of the vaccine against HPV 6/11/16/18-related external
genital lesions was demonstrated in the overall study, and was bridged to adolescent
males by demonstrating non-inferiority of anti-HPV levels in male adolescents 9 to 15
years of age to anti~HPV levels in male adults.

Results from the MSM substudy of Protocol 020, and a summaty of updated results from
the primary efficacy, safety and immunogenicity analyses of the overall study are
presented here.

2.5.1.6 Standard Research Procedures

The study methodology, subject selection, selection of endpoints, immunologic assays,
and assessment of safety were in accordance with established practices for conducting
vaccine studies, Key facets of Protocol 020 are described in [Sec. 2.5.1.4.3] and in the
~ clinical study report (CSR) [Ref. 5.3.5.1: P0O20].

Statistical Analyses. Statistical analyses for Protocol 020 were pre-specified in the
Statistical Analysis Plan (SAP) and Protocol 020-04, which are included in the CSR. The
SAP was approved in 2007, before unblinding of data. All analyses were performed
using standardized and validated methods.

25.1.7 Good Clinical Practices

The clinical trials were conducted in accordance with current standard research
approaches with regard to the design, conduct, and analysis of such trials including the
archiving of essential documents. All trials were conducted following appropriate Good
Clinical Practice standards and considerations for the ethical treatment of human subjects
that were in place at the time the trials were performed. -
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