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F124 J-T. Scfuiler et al § Vieectne
Table 1
Characteristics of HPY VLP vacrines.
Gard asil*® Cervarix®
Manufacturer Merck GlaxoSmithkline
VLF Types 611/ 16/ 18 16/1E
Dose of L1 Protein 20N 407400 20 jLg 20i20 g
Producer Cells Soccharomyces Trichoplusia m [Hi 5]
cerevisiae (baker's insect cell line infected
yeast] expressing L1 with L1 recombinant
baculovires
Adjuvant 225 pg aluminum 500 g aluminum
hydroxyphosphate hydroxide, 50 g
sulfate 3-D-deacylated-4'-
monophosphory] lipsd
A
Injection Schedule 0, 2, & months i, 1, & months

Gardasil™ (Merck & Co., Whitehouse Station, N LISA)

Cervarie® (GlaxopSmithKline Biologicals, Rixensart, Belgium).

HP: human papillomavims: VUP; virus-like particle.
Data from [1].
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Table 2
Characteristics of phase 1l efficacy studies in young women
Characteristic FUTURE | FLITLIRE 11 PATRICIA ovT
Vaccine Gardasil® Gardasil™ Cervarix® Cervanix®
Funding source nerck & Co., Inc. Merck 8 Co., Inc. Glaxosmithkline Mational Cancer Inst.
No. study sites T a0 135 7
Countries inCluded 1& 13 14 1
Length 4 years 4 years 4 years 4 years
Contral 275 g Aluminum 225 pg Aluminum Hepatitis A Vaccineg Hepatitis A Vaccineg
hydroxyphosphate sulfate hydroxyphosphate
sulfate
Age 16-24 15-26 15-25 18-25
Lifetime no. sexual partners =i <d <B¥ Mo restriction
Exclusion criteria Pregnancy, history of abnormal Pap Pregnancy, history of Fregnancy, Pregnancy, breastfeeding,
smear or genital warts abmormaal Pap smear breastfeeding, history histomy of immumosuppression,
of colposcopy, hysterectomy, hepatitis A

Primary endpaoints

Incident

HPVE 11/ 16/ 1 B-associated gendtal
warts, CIN1-3, VIN1-3, ValN1-3,
A5 and cervical, vaginal or vulvar
cancer

Incident HPV1G/1E
-amsociated CIM2-3, A5
or cervical cancer

autmimmume disease
or immunedeficiency
Incdent HPV 16/ 18
- associated QM2+

vaccination

Incident 12 mo. persistent
HPVIE/18 infection

4 Mo limitation for Finnish subjects,
A5 Adenocarcinoma in situ; OM: Cervical intraepithelial neoplasia: OWT: Costa Rica HPY trial; HPY: Human papillomavires; VIMValN: Vulvar/vaginal intraepithelial neo-

plasia
Data from [14-17].
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Figure 1. Rate reductson and vaccine efficacy are time dependent variables. Time-
to-event curves for acquisitson of HPVE 11716/ 18-related CINZAIS in Gardasil™
[Merck & Co., Whitehouse Station, M] USA) and placebo recipients in the ITT cohort.
Al5: Adenpcarcinomainsitu: O0: Confidence interval; CIN3: Grade 3 cervical intraep-
ithelial neoplasia; HPY; Human papillomavines; ITT: Intention-to-treat. Taken with
permission from [21].



Table 7

Cross-type protection against 6-month persistent infectson

EMicacy (35% 1)
Trial: PUTLRE 111 PATRICIA ovT
VarCoine: Gardasi Cervanix® Cervarix®
Cohort: [TT-Maive TVC-Malve ATP
Mean Follow-up: 3.6 ys 33yrs 4yTs
MV 462 (153-66.4) 77.1 (672-B4.4) 64.7 (42.6-7B.9)
HPVI3 IBT(451-65E)  431(193-60.3) 32.1(-41.1-68.7)
HPVIS FA(TTI-E25)  -21E(-1025-262) 25.0( 40.5-60.5)
HPV52 1BA4{-205-450) 189({12-3212) 18.6(-B.1-40.4)
HPVEE 5.5 (-543-427) 62 [-44.0-21.E) 2B (-480-36.3)
MNon-Vaccine AS 21.9{05-36.E) T E([176-365) N
HPVIg HE. 20.9(-2.3-39.9) -30.8[-109.2-17E)
HPVAS 7.8 ("67.0-403) 70.0 (61.3-B9.4) 731.0(453-57 8)
HFYsa 1BT{¥2B-464) -10{617-313.1) -30.3[-130.3-25E)
HPVES HE. 8.5(-18.8-30.1] NE

MNon-vaoTine A7
HFWE]
HPV5G
HFWEG

14.8{-189-379.68
HE
HE
HE

223 (B.A4-343)
255 (12.0-37.0)
1.4(-24.8-220)

-15(-29.3-203)

]
-56.1(-114.3--14.2)
258(-127-51.4)
1.6("41.0-313)

# HPV45 and 59 only.
ATP; According to protocol; OWT: Costa Rica HPY Trial; C1; Confidence interval; HPV
Human papillomavimus: ITT: Intention-to-treat; NR: Mot reported; TVC: Total vac-

cine cohort.

Data from |26,29,30].



Table &
Assessment of serious adverse events.

Ouwtcome  Study Yacoine  ®WVaccine ¥ Control  Relative risk (95% 1)

SAE
FUTURE! Gardasil® 1.8 1.7 1.07 (0.7 1-1.60)
FUTURENl CGardasil®* 07 0.9 0.83 (0.56-1.24)
PATRICIA Cervarix® 7.5 75 1.00{081-1.11]
Injection-related SAE
FUTURE] Gardasil®™ 003 0.00 3.00{0.12-73.5E]
FUTURE Nl Gardasil® 005 0.03 1.50 {0.25-8.00)
PATRICA Cervarix™ 012 0.06 1.83 (0.GE-4.96)

CI: Confidence interval: SAE: serious adverse event.
Data from [38].



Table 5
Protection of young women against incident cervical disease by Cervariz® in the
PATRICLA trial.

A HPYIE or HPY 1 E-related endpoints

% Efficacy (95 C1) Rate reduction?

ATP-E

CINZ+ 94.9 (87 7-08.4] 038

CIM 3+ 917 (G66.6-99.1] o

AlS 100 [-B_6-100) ooz
TWC-naive

CIMZ+ 99,0 [94.2-100] D47

CIM3+ 100 (85.5-100) 013

Als 100 (15.5-100) 003
TWC

CINZ+ G607 (49.6-59.5] 043

CIM3+ 457 (229-62 2] 013

AlS 70.0[-166-54.7) 002

B. Endpoints irrespective of HPY DMA

% Efficacy (05% C1) Rate reductiond

TWVC-naive

CIMNZ+ 64.9(527-7432) 0.54

CIN3+ 93.2 (7TRO-987) 0.3

Als 100 (3 1.0-100] 003
™

CINZ+ 33,1 (22.2-42.6) .44

CIN3+ 45.5 [28.B-587] 0.22

Als 76.9[160-95.E] D03

1 per 100 women Yyears.
Als: Adenocarcinoma in sitw; ATP-E; According to protoco] for efficacy; C1: Confi-
dence interval; OM: Cervical intrae pithelial necplasia; HFY: Human papallomavinus;
TVC: Total vaccine cohort.
Data from [23].
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Table 1
Countries that have included HPY vaccine in their national immunization programs, date, target age groups and coverage, 2006-20114,

Region/ Country Year introduced Target age group of Catch-up age group Delivery for primary Estimated 3-dose
grade for females® target group coverage” X (calendar year)

Austriat 2006 Females/males -

Belgium® 2007 12-18 13-18 Varies by region a2%(2010) [21]

Denmark 2009 12 13-15 PC/Health centers 793 2009) [15]

France 2007 14 15-13 PC/Health centers 245 (2008) [ 13]

Germany 2007 12-17 PC/Health centers

Greece 2008 12-15 PC/health centers

Greenland 2008 12 13-15 Mixed

Ireland 200 12-13 PC/Health centers

Italy 2007 -2008 11 varies by region [14] PC/Health centers SE5E (2009) [13]

Latwia 2010 12 Mixed

Lxembarg 2008 12 13-18 PC/Health centers 175 (2009) [13]

FYR Macedonia 2010 12 13-26 schools ErE(2011) [82]

Metherdands 2010 12 13-1& Mixed

MNorway 2000 11-12 schaols 63T (2011)[15]

Portugal 200 13 17 PC/health centers B1% (20009} [13]

Roymania 2005 O-12 Mixed

5an Marino 2005 MNA

Slovenia 2005 11-12 schools 55% (2010) [82]

Spain 2008 11-14 Varies by region 77 (2008) [23]

Sweden 2012 11-12 13-18 schools

Switzerland 2008 10-14 through age 10 Mixed

United Kingdom 2008 12-13 13-17 schools B4-02% (2009]) | 1617

Americas

Argentina 2011 11 Mixed

Canada’ 2007-2009 Varies by province Varies by province Schoals Varies by province

Mexico! 2008 -1z Mixed 67%R (2010) [35]

Fanama 2008 10 Mixed & (2010)]35]

PeTu 2011 10 schools

United States? 2006 11-12 13-26 PC/Health centers 32% (2010) [4]

South East Asia

Ehutan 2010 12 13-18 Mixed

Eastern Mediterranean

Abu Dhabd, UAE 2008 15-17 1E-26 schools S9% (2011)[72]

Western Pacific

Australia 2007 12-13 13-26 schools T (2009) [11]

Cook Islands 2011 g9-13

Fiji* 2008 MNA

Kiribati 2011 MNA

Malaysia 2010 PG T (age 13) 13-18 schools

F5 Micronesial 2009 11-12 PC/Health centers

Marshall 1slandsi 2008 11-12 PC/Health centers

Hew Tealand 2008 PGE(ame 12) 13-18 Mixedt AOE (20100 [93]



4. Post-licensure evaluation: safety, impact and
acceptability

4.1. Safety

Post-licensure safety studies are important because, while large
phase Il trials were conducted for both vaccines, rare adverse
events may not have been detected. Furthermore, monitoring and
communication about vaccine safety is critical, as events tem-
porally associated with vaccination can be falsely attributed to
vaccination. Safety monitoring is part of routine activities post-
intreduction in many countries (Table 3) [39]. These passive
monitoring systems have limitations, including reporting of events
that may have occurred coincidentally following vaccination as
well as incomplete reporting. A formal evaluation of the passive
surveillance system in the US, the Vaccine Adverse Event Repor-
ting System (WAERS), was conducted after over 23 million doses
of quadrivalent HPY vaccine were distributed (June 2006 through
December 2008 [40.41]. In Australia, a review of data after & mil-
lion doses of quadrivalent vaccine were distributed did not reveal
unusual patterns of reports [42]. Similarly, in the UK, no pattern
of adverse events or reason for concern was found after 4.5 mil-
lion doses of bivalent vaccine had been administered [43]. Many
other countries have safety monitoring systems as well. Eegistries
for women inadvertently vaccinated during pregnancy have been



Continuando...

established or expanded, including those by both manufacturers;
data to date do not raise any concerns [44,45].

In the US, evaluation of specific events that might be associated
with vaccination is done through the Vaccine Safety Datalink (V5D ),
a system which evaluates adverse events in those vaccinated com-
pared to a control group [46]. Data were analyzed in V5D after more
than 00,000 doses of quadrivalent HPV vaccine had been adminis-
tered to females and raised no concerns. Post-licensure studies by
the manufacturers comparing rates of adverse events in vaccinated
with unvaccinated groups are ongoing or have been completed [47].

WHOs Global Advisory Committee on Vaccine Safety has
reviewed data on HPV vaccine three times, most recently after =60
million doses of the quadrivalent or bivalent HPY vaccine had been
distributed worldwide [48]. The Institute of Medicine also reviewed
data on quadrivalent HPV vaccine safety im 2011 [49]). All reviews
show that the accumulating evidence on the safety of HPV vaccines
i5 reassuring.

Specific events that have occurred temporally related to admin-
istration of HPY vaccine have impeded vaccine acceptance in
several countries, or resulted in disruption of immunization pro-
grams |50-52]. For example, two cases of status epilepticus
temporally related to receipt of quadrivalent vaccine resulted in
suspension of Spain’s vaccination program for over 2 months and
deaths temporally associated with vaccine receipt in Germany and
Austria caused concern across Europe [52]. When possible, deter-
mination of the cause of death can allay concerns that these are
vaccine-related [52 ). Official national investigation and response to
these reports has been important for the vaccination programs | 54].



42 Impact and effectiveness

A variety of efforts are ongeing to monitor impact of HPFV
vaccine post-licensure. Because cancer endpoints take longer to
observe, efforts are ongoing to determinge more proximal measures.
Eoth manufacturers have post-licensure commitments to monitor
duration of protection against precancerous lesions by following
women who had been enrolled in the phase Il1 trials in the Mordic
countries where regisiries allow follow-up and determination of
cervical screening and biopsy results, as well as access to speci-
mens [55,56]. For the quadrivalent HPV vaccine, women will be
followed for a total of 14 years (10 years after termination of the
phase I trial) in Denmark, Sweden, Morway and lceland. The first
results from the quadrivalent HPV vaccine follow-up found no
cases of HPV-associated disease among vaccinees through 6 years
post-vaccination. For the bivalent vaccine, follow-up data will be
available from Finland in 2012.

Biologic outcomes ranging from HPY prevalence to cancer
are being monitored by public health efforts in some developed
countries [55 57 -59]. Countries with cancer registries will be able
to monitor the incidence of cervical and other HPV-associated
cancers. Several more proximal cutcomes are being monitored,
including HPV prevalence, genital warts and cervical precancerous
lesions. In Australia, where high coverage with the quadrivalent
vaccine was achieved soon after introduction, impact on genital
warts has been observed in the age group of women targeted for
vaccination, as well as in males [58]. The proportion of women
12-26 years of age diagnosed with genital warts decreased by
73E within 3 years of vaccine introduction [60]. There was also
a decrease observed for heterosexual men (25%], but none in men
who have sex with men. As men were not included in the vaccina-
tion program, this suggests impact from herd immunity. Decreases
in cervical precancerous lesions may also have been observed [59].

While monitoring vaccine impact is of interest for many
countries, it is difficult and can be expensive. WHO guidance states
that monitoring HPFV-associated disease or infection is not a pre-
requisite to vaccination initiation [61].
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4.3, Vaccine acceptability

Studies conducted post-licensure have determined predictors of
vaccination, reasons for non-vaccination and intent to receive vac-
cine among those unvaccinated. While vaccine acceptability has
generally been high, some studies in high-income countries have
found that a sizable minority of parents of unvaccinated daughters
reported that they did not intend to have their daughter vaccinated
in the near future. In British Columbia, even with public financing
for vaccine and school-based vaccination, 35% of parents decided
not to have their daughter vaccinated [ G2]. Reported major reasons
were concerns about vaccine safety (30%), wanting to wait until
their daughter is older (16%), and not having enough information
about the vaccine (13%). In the US, a national survey found that
33% of parents of unvaccinated girls did not intend to have their
daughter vaccinated in the next year. The most commonly reported
reasons included: lack of knowledge about the vaccine { 19%), belief
that the vaccine is not needed [(19%], belief that their daughter is
not sexually active (18%), lack of a provider recommendation [ 13E),
and concerns about vaccine safety (7E) [63]. Smaller, qualitative
studies also found that the recommended age for receipt of vaccine
in early adolescence is a concern |B4-66]. Consistent with stud-
ies of other vaccines, a strong provider recommendation has been
found to be important for vaccine initiation |63,67-69]. With regard
to concerns that vaccination might promote early sexual debut or
risky behavior, studies have not identified this as a major reason for
vaccine refusal [6E]; however, concern about adverse behavioral
consequences has been identified in some studies and has been
associated with lower vaccine acceptance [65, 70).

Concemns raised about vaccine safety and information spread by
some anti-vaccination groups have impacted acceptability in some
countries. Intention to vaccinate in Greece was found to decrease
significantly between 2006 and 2000 [71]. Reasons for refusal
changed during this time period, with safety concerns becoming the
maost common reasen for rejecting vaccination in 2010. Safety con-
cerns have resulted in decreased vaccine uptake in other countries
as well (Jumaan A et al., Vaccine, this issue [72]).

In the four countries where PATH demonstration projects were

conducted, vaccine acceptance was high [20]. Factors inhibiting
vaecine acrentance variaed by conmtoe boe ineliided fears sbhiant e



5. HPV vaccine debate and anti-immunization efforts

HPY vaccine introduction has generated considerable debate
in many countries [15,73]. Issues include concerns about cost and
affordability, benefits of vaccimation, which of the two vaccines to
introduce, extent of catch-up vaccination, and the role of manu-
facturers and special interest groups in promotion. In Germany,
publication of a "Manifest’ in 2008 that criticized the recommen-
dation for HPV vaccination and implementation im the national
vaccination schedule, led to widespread public debate. Written by a
group of 13 prominent public health professionals and physicians,
this document stated that the effectiveness of vaccination had not
been sufficiently studied and the efficacy for prevention of pre-
cancer and cancer had not been adequately communicated [74).
This publication and the ensuing debate likely resulted in decreased
vaccine promotion by the medical community and increased skep-
ticism by the public. Similar debate occurred in some Mordic
countries [15]. Concerns have also been expressed by religious
communities in several countries. A public letter released from
the Catholic Bishops of Ontario stating concern about vaccine



introduction without further study of the program effects might
have contributed to low uptake in some provinces [75].

Manufacturer efforts to promote HPV vaccination requirements
for school attendance soon after vaccine introduction in the Us
resulted in widespread debate [76]. The backlash against these
requirements included many groups, including not only those
opposed to vaccination but also those opposed to government
interference with parental autonomy and those concerned that HPY
vaccine would promote risky sexual behavior [6]. While the man-
ufacturer abandoned these lobbying efforts, consequences of these
efforts were still evident in 2011 [77].

Several countries have active anti-vaccine movements, which
have capitalized on the HPV vaccine debate. Some anti-vaccination
groups are well established and organized to oppose HPY vaccine
soon after introduction [78.79]. Many of these groups focus on
concerns about safety and use reports of adverse events tempo-
rally related to vaccination to promote opposition to vaccination
programs; groups in the US regularly post anti-vaccine messages
to their website or issue press releases [80,81]. An article which
misused post-licensure safety data was published in a medical jour-
nal in 2011 [B2]. While these groups are mainly in high-income
countries, access to the intermet has facilitated spread of anti-
vaccination information around the globe.
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ABSTRACT

Human papillomavirus {(HPY) vaccines are available in the United States and around the world to prevent HPY-
associated diseases including cervical cancer and genital warts. HPY vaccination is currently recommended for
adolescents: target ages for routine and catch-up vaccinations vary by country. Because the time from vacci-
nation to cancer development can be several decades, many studies are evaluating more immediate outcomes.
In the 4 years since the vaccine was introduced, reductions in HPY vaccine type prevalence and genital warts
have been reported in young females in the United States and other countries. Many questions remain about
the long-term impact, but the initial studies show promising results for the relatively new HPV vaccine,
Published by Elsevier Inc. on behalf of Society for Adolescent Health and Medicine.
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Table 1
Confirmed adverse events following administratéon of quadrivalent human papillomavinus vaccine among females 12-15 years of age in Ontaro, September 1, 2007 to
December 31, 2011 (o= 133).

Adverse event’ Mumber of events! Percent of reports (%)~ Rate (per 100,000 doses distributed)

Other severe/unusual events 34 26 51

Allergic reaction—dermatologic/mucosa 33 25 4B

Rash 29 22 4.3

Local finjection site reaction 26 20 3iE

Allergic reaction—respiratoryss i 5 0.9

Allergic reaction- gastrointestinal® 5 4 07

Arthritis 4 3 0.&

Oculorespiratory syndrome [08S) 3 2 0.4

Anaphylaxis 2 1 0.3

Severe vomiting and/or diarrhea™ 2 1 0.3

Allergic reaction—not specified 2 1 0.3

Seizure 2 1 0.3

Thrombocytopenia 1 I a1

Fewer of 38 “C or higher 1 I o1

Deatht 1 1 o1

Total 1528

" Case definitions corresponding to adverse events are available from: <http:fwarw_ ealth.gov.on.ca english providers program/ pubhealth/oph_standardsf ophs/ progstds)
idprotoco]/appendixbfaef _cd.pdf-

! Includes only those events categories where the number was = 1.
¢ Includes three reports where epinephrine was administered however the event was classified as ‘allergic reaction—dermatologic/mucosa’ (not ‘anaphylaxis').
" adverse event categories are not mutually exclusive. Each report may include 1 or more events. Percentages will not sum to 100%. Denominator is 133 (total number of
‘confirmed’ HPV4 AEF] reports).
8§ presence of minor Brighton anaphylaxis criteria in the absence of suspected anaphylaxis (250
1" This adwerse event option was no knger available in iPHIS as of December, 2007, After this date events involving either vomiting or diarrhea may have been reported
under “Other severe/unusual events™ or *Allergic reaction—gastrointestinal®.
2 Attributed to a pre-existing cardiac condition.
§ 152 adverse events are based on 133 HPV4 AEF] reports from Septembser 1, 2007 to December 31, 2011,
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ABSTRACT

Purpose: This study aimed to determine the temporal association of print media coverage and
Intermet search activity with adverse events reports associated with the human papillomavirus
vaccine Gardasil (HPV4) and the meningitis vaccine Menactra (MMNCQ) among United States
adolescents.

Methods We used moderated linear regression to test the relationships between print media
reports in top circulating newspapers, Intemet search activity, and reports to the Vaccine Adverse
Event Reporting System (VAERS) for HFV4 and MNCQ during the first 2.5 years after Food and Drug
Administration approval.

Results: Compared with MNGQ, HPFV4 had more coverage in the print media and Internet search
activity, which commesponded with the frequency of VAERS reporis. In Februarny 2007, we observed
a spike in print media for HPV4. Although media coverage waned, Internet search activity
remained stable and predicted the rise in HPV4-associated VAERS reports.

Conclusions: We demonstrate that media coverage and Intermet search activity, in particular, may
promote increased adverse event reporting. Public health officials who have long recognized the
importance of proactive engagement with news media must now consider strategies for mean-
ingful participation in Intermet discussions.,



Women's Health lsswees 23-3 (2A013) e143-2151

B e
& ‘."?ﬁ:} '
- .

FISEVIER

WOMEN

HEALTH 155U

www . whijournal.c

Policy matters

Political and News Media Factors Shaping Public Awareness of the HPV Vacci

Sarah E. Gollust, PhD #*, Laura Attanasio, BA®, Amanda Dempsey, MD, PhD, MPH b

Allison M. Benson, BA", Erika Franklin Fowler, PhD*

*Division of Healch Policy and Maage ment, Undversiny of Minnesora Schoeol of Public Health, Minneapalls, Minnesona
B hildren's Dutcomes Research Program, University of Colorado Schoal of Medidne, Aurora, Colarads
= Department of Govermmeir, Wesle yan Undversity 238 Chanch Steer, Middle i, Comn@oniot

Ammicle history: Recelved 20 June 2012; Received in revised form 4 February 2013, Accepted 7 Felbmary 2013

ABSTRACT

Bockpround ; In 2006, the LS. Food and Drug Administraton loensed avaooine bor the human papillomavirus (HPY) that
prevents the strains of HPW that cawse 70% of cervical cancers. Within months, many states introdoced e gislabon
requiring the vaocine bor girls, promptng controversy and heightened political and media attention to the issoe.
Previous research has shown difterenoes in HPV vamine awareness by individual-level characteristics such as raoe
cthnicity, inome, and education levels. We examined how individual politcal orentation and exposure to media
overage an also shape awareness of the vacone,

Methods: Using data from a 2009 Internet survey of 1,216 natonally representative adult respondents linked to dataon
state-specific news coverage, we assessed how political orientation, media exposure, and state political context pre-
dicterd HPY vacone awareness,

Results: Younger people, women, and those with more education were significantdy more likely to be aware of the
vacrine. Even atter controlling for these characteristics, we found that exposume to news media was associated with
hig her HPY vacane awam ness. Whereas liberals and conservatives were both more aware of the vacone compared with
moderates, the data are suggestve that liberals were more sensibve to news mverage.

Condusion: These findings suggest that individuaklevel political identities and their interaction with the informational
cnvironment may be important factors to consider in oevaluatng the determinants of individuals® attitudes and
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Tahble 3
Gaps in knowledge and pertinent research issues and hypotheses regarding the roke
of HPY vaccination as a primary prevention strategy.

Ky questions Research issues and ancillary hypotheses

What is the extent of Cross-protectsan for types that are
cross-type protection  phylogenetically close to the vaccine types seems
by the existing L1 real but limited in efficacy and duratson of
VLP-based vaccines: protection. Differences between the vaccines, if
are benefits to be real could suggest adjuvant effects or be a result of
expected at the hiow WLPs are produced.
population lewvel?

Can correlates of
immune protection

serologic antibody titers post-vaccination or other
immune markers do not predict protection at an

be identified? individual kevel Long-term fallow-up of
vaccinated populations may shed light on
determinants of protection. Research is needed on
different definitions of wiral or lesion outcomes.
How many vaccing Regulatory RCTs were designed to address the
doses are needed? efficacy of three-dose regimens. Simplified
Could fewer doses regimens with fewer doses or different scheduling
provide protection? could enhance coverage and decrease costs of
Could different deploying vaccination. Can fewer doses elicit
injection intervals long-lasting protection?
achieve egual
protection?
Anaminestic response Matural boosting of the immune response
by sexual exposure post-waccination via sexual exposure to HPY
post-HPY infection could be examined in surveillance studies
vaccination; is it augmented by behavioral questionnaires. Is
expected? antigenic exposure high enough to heighten
serological titers? Wiould response times be
sufficient to prevent infection?
Is protection expected Plausibly, vaccination exerts a prophylactic effect

to be pan-mucasal?

in all mucosal sites that serve as port of entry for
HPFY infections. However, there is scant data to
document protection against new infections or
lesions in non-cenvical sites.



Does vaccinatzon

prevent recurrent

infection in the same,

adjacent, or distant
miecosal sites?

Is type replacement to
be expected
post-vaccination?
Can vaccination be
detrimental for the
natural history of
non-vaccine-target
HPY types? What are
the methodologic
caveats in
investigating this
possibility?

should boys be
vaccinated?

Vaccination will not clear existing infections but
may have a protective effect in adjacent areas, thus
potentially having a benefit in preventing
miulti-focal infections and recurrent lesions in the
cervid vagina, and oral sites. More research is
needed on mucosal immunity.

HFYs are highly stable DMA viruses; thus, selective
pressures from vaccination may not elicit the
emergence of new types but may vacate existing
ecological niches currently taken by HPVs 16/ 1B,
Long-term follow-up of wvaccinated populations
will provide answers but analyses of existing
cohorts can provide valuable insights as to
whether or not some types are presenthy
out-competed by HPVs 16 and 18 and could thus
increase in prevalence later,

As one of the currently most pressing questions, it
remains one of affordability for most couniries.
The benefits are the protection against
HFY-associated diseases in men and the enhanced
herd immunity with conseguent redwction in HPY
transmission in populations (ultimately benefiting
both genders). Can countries attain sufficiently
high male vaccination coverage rates?

RCTs: Randomized, controlled trials; VLP; vines-like particle



Table 4
Gaps in knowledge and pertinent research issues and hypotheses regarding the role
of screening technologies in secondary cervical cancer prevention,

Table 5
Key public health and policy guestions and related research issues inimplementing
cancer conirol mechanisms based on HPY prevention.

Key questions Research and implementation issues Question Public health and policy issues and research

What answers are still 1s there sufficient buy-in for wide-scale directions
needed from the implementation in high-resource settings? Can Are cost-effectiveness HPM waccination and cervical cancer screening are
stdies of HPY HM DMA or RMA testing be implemented models coherent? nat intended to be competing approaches to
testing in screening? cost-effectively in middle- and low-resource Are they being used disease prevention but may be perceived as such in

settings? for policy decisions? some settings. Decisions are highly complex and

Cotesting versus serial Few countries have formally included cotesting are infleenced by commercial interests.
testing: what is the {parallel use of HPV plus Fap cytology] in practice What is the role of WHO and MGOs provide guidance and assist with
best option for guidelines. Can serial testing (HPY followed by Pap WHO and MGOs in planning and implementation research, whereas
high-resource triage of HPY positives) attain the same level of financing financing of large-scale deployment must be bome
settings? safety for guidelines? interventions? by the countries (some of which will receive

If HPV testing is The technology “neglected™ age range of 21-20 assistance from GAVI). Cenfralized procurement of
adopted for women years continues to rely on cytology. What types of vaccines and HPY tests by WHO may lower costs
ages 30 and obder, evidence will be required for increasing the age of and enhance coverage.
what screening screening initiation? Could a compromise solution How to address A pne-size-fits-all approach to deploying HPY
aptions should be exist via a single policy of serial testing ( HPV cross-culiural vaccination and new screen-and-treat strategies
recommended for followed by Fap triage] beginning at age 257 characteristics in will not work well in low-resource settings.
YOUNZEr women? delivering Culturally sensitive programs must take into

15 V1A a solution for V1A is ot as accurate as HPY testing but is easier to HPY-based aocount deeply seated beliefs stemming from
lowr-resource deploy. Is it a method that should only be interventions? religion, culture, and tradition.
settings, either alone  combined with screen-and-treat strategies? What Hiow can preventive Integrating reproductive health programs (e.g.
or as triage for is the value of w1 for the triage of HFY-positive strategies be maternal & chikd health, family planning) with
low-cost HFY women to improve the effectiveness of coordinated? screening and vaccination activities may help to
primary screening? screen-and-treat strategies? save resources. However, sound policies must

1s self-sampling a HPY testing of self-collected samples could permit establish priorities so a5 not to overload existing
solution to expand reaching remote areas, urban women who are systems.
the coverage and missed by invitations to screen, and women who What does success look  'What are the benchmarks for successful primarny
bring equity to refuse provider-assisted sampling. Is the balance like? and secondary preventive interventions ? Showld
SCTEENIngG? bebween lower accuracy and higher coverage they be different betweeen high- and bow-resource

acceptable? settings? What are the realistic goals in assessing
Algorithm Can healthcare providers leam and apply risk disease prevention?

Management versus
risk stratification:
what is most suitable

stratification wia multiple biomarker testing as part
of practice guidelines? Does it confer a more
personalized level for screening and management ?

How to deal with the
issue of privacy?

Proper surveillance and control require measures
such a5 partner notification, specimen storage,
linkage bebween vaccination records and

for puidelines? 15 it cost-effective? screening. and referrals across different healthcare
what is the role of HPY  Should HFY testing be based on higher thresholds providers. More research is needed on the

viral boad as aclinical  of viral load for improved specificity? Is the greater allowable pthical boundaries in the delivery of

tool? complexity of guantitative HPV assays warth the effective control programs.

15 there a role for
EENOTYPing in
SCTEENINg Or triage?

extra cost to be borne in screening?

Genotyping for HPYS 16, 18, and other priority
hrHPvs improves the positive predictive valee of
screening and permits more rational colposcopy
referral. Can genotyping become affordable in the
mear future ta be implemented in screening, triame,

How can advocacy deal
with anti-vaccine
activism?

Fear of undue influence by pharmaceutical
companies, myths and misperceptions about the
value and =afety of HPY vaccination are amplified
in the internet and in social media. Simple
scientific reasoning is not sufficient to counter
anti-vaccine activism. More research is needed on



