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Vaccine Safety
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Safety Monitoring

HOW A VACCINE'S SAFETY CONTINUES TO BE MONITORED

FDA and CDC closely monitor vaccine safety
after the public begins using the vaccine.

' The purpose of monitoring is Monitoring a vaccine after it is licensed '
to watch for adverse events helps ensure that possible risks
l (possible side effects). associated with the vaccine are identified. '

' VACCINE ADVERSE EVENT REPORTING SYSTEM '

' VAERS collects and analyzes reports of adverse events that happen after vaccination. '
Anyone can submit a report, including parents, patients and healthcare professionals.

VACCINE SAFETY DATALINK
- |
Network of Healthcare Scientists use VSO to conduct studies
Ny healthcare nformation avadable | 1, evaluate the safety of vaccines and

[ organizations
| across the US,

== forapopulationof | 4erermine if possible side effects are '
ower 9 million actually associated with vaccination.
people.

Vaccine recommendations may change if safety monitoring shows that the vaccine risks outweigh

the benefits (like if scientists detect a new serious side effect).



http://www.cdc.gov/vaccines/parents/infographics/journey-of-child-vaccine.html

VAERS: HPV Vaccine Safety
Monitoring

A Ongoing safety monitoring has shown most
reports are norserious

Al Y2y 3 T1dcs: 2F NBLRZNIOa 02
most frequently cited possible side effects
are headache, nausea, vomiting, fever

A Syncope (fainting) continues to be reported
following vaccination among adolescents

A Adherence to a 15 minute observation
period after vaccination is encouraged.




Key Findings: CDC & NGDC

A Venous Thromboembolism (VTE)

I Study evaluating the risk of VTE In vaccinated persons-2¢ey@ars
I Found no increased risk of VTE following 4vHPV

A Autoimmune and neurologic conditions

I Study addressing concerns about autoimmune and neurologic disease
following 4vHPV vaccination.

T Found no association between 4vHPV vaccination & 16 autoimmune
conditions.

A Injection Site Reactions & Syncope

I 4vHPV vaccination may be associated with skin infections where the
shot is given during the two weeks after vaccination and fainting on
the day shot is received.

I No major safety concerns found



|IOM Review: Syncope & Anaphylaxis

|IOM reviewed possible associations between 8 vaccines and

adverse health events. Key Findings:

A9OBARSYOS aFl @2NA I OOSLINil yOSé¢ 2
between HPV Vaccine and anaphylaxis (rare)

A9OARSYOS aO02yQBAYyOAYy3If & &dzLILi2 NI

petween the injection of a vaccine and syncope

A Inadequate evidence was found for causal relationships

petween HPV vaccination and 12 other specific health

events




OvHPYV Vaccine Safety

A Seven prdicensure studies including 15,000
males and females

A Generally Well Tolerated

I Adverse event profile similar to that of 4vHPV
across age, gender, race, and ethnicity.

I More Iinjectionsite reactions expected among
those who receive 9vHPV




HPV Vaccine Impact Monitoring

A Post licensure evaluations are important to evaluate real
world effectiveness of vaccines

A Population impact against early and mid outcomes have been
reported:

HPV prevalence

I Australia, Norway, Denmark, Sweden, UK, US
Genital Warts

I Australia, New Zealand, Denmark, Sweden, Germany, Quebec, US
Cervical lesions

I Australia, British Columbia, Denmark, Sweden, US
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| have some concerns about the

safety of the Vaccinel keep

reading things online that says

UKS |t+ = OOAYI UA2YV
Do you really know If it Is safe?




It sounds like you are generally in support of vaccines, but you
have concerns about the safety of HPV. Is that right?

62 aKINB gAU0K @&2dz gKI




| know there are stories Iin the media and
online about vaccines, and | can see how
that could concern you.

Based on all of the databklieve HPV
vaccine Is very safe.




Vaccines, like any medication, can cause side effects.
With HPV vaccination this could include pain,
swelling, and/or redness where the shot is given, or
possibly headache.

2 SQff LINRPOSOO e2dzNJ OKAf R
seated after the shot.



g’@&%e Unsafe

The HPV VS
A Over 200 @ ses of HPV vaccine have been

distributed Worldwide.

A Over 80 million doses in the US.

A The safety is continually monitored in 80 countries.
No serious safety concerns have been identified.




The HPV Q&?mntams

H ngredients

A HPV vaccines contain ingredients that have proven to
be safe.
il fdzYAydzYY 022804 0KS 02Reé Q2
Aluminum is also found in breast milk, infant
formula, antacids and even fruits and vegetables.
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prob with infertility.

The HPV V%q'm will
I cause 0 have



The HPV Vaccine Does ) | Cause Infertility

No data to suggest that getting the HPV vaccine
will have aneqgativeeffect on future fertility.

Getting vaccinated and protecting agaistvical
cancerOl y KSf LI LINPUSOU | g2YSyQ:
pregnant and have healthy babies.
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Myth: Vaccinate If you are
having sex




HPV Vaccine Is Unnecessary Unless .
. 2dzQNBE { SEdzZr ff& 1 O

A Does this mean

I Only sexually active people need to be
vaccinated?

I Wait until sexual activity starts before
being vaccinated?

I My child will not be sexually active until
he/she is married and monogamous (so

R2Say Qi ySSR GKS @I OOAy

I HPV vaccine may encourage sexual
behaviors in my child?



Only sexually active people
need to be vaccinated




Audrey Hepburn, Thé dzy Q &, 1958 2 NEB
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Wait until sexual activity starts
before being vaccinated




Cohorts Who
Had Intercourse

70%

60%

50%

40%

w
S
3

20%

10%

0%

Age at Sexual Debut

Behavior Reported in an Independent Study

40%

11 or Younger 12-13 14-15 16-17 18 or Older
Age at First Intercourse (y)

In an analysis of 1552 adolescents and young adults, the subset (n = 1014) featured in this chart reported
having engaged in sexual intercourse.

The Henry J. Kaiser Family Foundation. http://kaiserfamilyfoundation.files.wordpress.com/2013/01/
national-survey-of-adolescents-and-young-adults.pdf. Accessed April 29, 2016.



Percentage of Adolescents Who Have Had
Vaginal Sex, By Gender and Age
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National Survey of Family Growth, 2002. Mosher et al., 2005; Vital and Health Statistics: No. 362



Cumulative Incidence of Any HPV Infection
Months after Sexual Initiation
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Am JEpidemiol 2003;157(3):2126


http://elib2.cdc.gov:2236/content/vol157/issue3/images/large/kwf180f2.jpeg

When Should the Bike Helmet Go On?




When Should You FasteYDur el?




When Should You Receive MMR Vaccine?




Age of Vaccination vs. Age of Exposure

Common Age of
Vaccine Age of Vaccination Exposure
MMR 12-15 months Schoolage
Varicella 12-15 months Schoolage
Hepatitis B | Birth-6 months Young adulthood*
Polio 2-4-6 months Childadult

*Perinatal exposure may occur from HB¥ected mother or household contact



My child Is not sexually active and

g2y QU0 0S dzyuAf KSk3

monogamous

AThat is true, of course

ABut the same cannot be said for
his/her future wife/husband

ABetter be safe than sorry



Earlier Vaccination Produces Higher
Antibody Levels

9vHPV 2-Dose Immunogenicity Trial

Non-inferior GMTs at 1 and 6 months post-last dose (months 7 and 12)
HPV 18, 31, 33
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HPV vaccine may encourage
sexual behaviors in my child




Risk Homeostasis Theory (RHT)

A Individuals have innate set points for risk
tolerance and that they change their behaviors
based on perceived risk in order to maintain
their set point

A According to RHT, then, if an individual believes
that a measure protects him/her from a certain
risk, then he/she would be more likely to engage
In risky behaviors

Al t + OF OOAYS O2dzZ R Ol dzaS da

Wilde GJ. Risk homeostasis theory: an overviéw.Prev1998; 4:8991
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2016, VOL. 12, NO. 6, 1435-1450

HUMAN VACCINES & IMMUNOTHERAPEUTICS e
http//dx.doi.org/10.1080/21645515.2016.1141158

RESEARCH PAPER @ OPEN ACCESS

Tempest in a teapot: A systematic review of HPV vaccination and risk compensation
research

Monica L. Kasting?, Gilla K. Shapiro®<, Zeev Rosberger®<, Jessica A. Kahn, and Gregory D. Zimet®

*Indiana University School of Public Health, Department of Epidemiology, Indianapolis, IN, USA; "Department of Psychology, McGill University,
Montreal, QC, Canada; “Lady Davis Institute for Medical Research & Louise Granofsky Psychosodal Oncology Program, Jewish General Hospital,
Montreal, QC, Canada; “Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, OH, USA; “Indiana
University School of Medidne, Section of Adolescent Medidne, Indianapolis, IN, USA

A Meta-analysis of 20 papers examining the
relationship between receipt of HPV vaccine
and sexual behavior

A Multiple study designs, populations,
definitions and methods

A 522,000 total participants




Summary of Relationship of HPV
Vaccination and Sexual Behavior

Difference between Vaccinated

Measure and Unvaccinated Groups
Sexual activity No difference
Age of sexuallebut No difference

Selfreported number of
sexual partners No difference*

Condom use/contraception | No difference

STI/HIV testing or diagnosig No difference

Pregnancy or abortion No difference

*some studies found that vaccinated women had fewer partners
than vaccinated women

KastingML et al. Tempest in a teapot: A systematic review of HPV vaccination and risk
compensation research. Human Vaccinesr@munotherapeutics2016, 12:6: 1435
1450.



Allaying Parental/Patient Concerns for Not Wanting to
Vaccinate Against HPV

A Vaccinate before exposure to an infection, just as with
measles and other childhood vaccines

A Vaccinate early so your child will have the best protection
possible long before the start of any sexual activity

A Better response in younger adolescents

A No evidence HPV vaccination increases sexual activity in
adolescents
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Myth: Vaccine iIs only good
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WHY VACCINATE?

1) HPV is a ubiquitous virus that Is transmitted
by intimate and norAntimate skin to skin
contact

2) HPV Infection causes cancer

3) HPV infection prevention with vaccine
prevents cancer

IDAHO




HPV infection precedes cancer

A Most females and males will be infected
with at least one type of mucosal HPV at
some point in their lives

I Estimated 79 million Americans currently
Infected

I 14 million new infections/year in the US

I HPV infection is most common in people in their
teens and early 20s

A Most people will never know that they
have been infected

JemalA et al. J Natl Canchrst2013:;105:175201




FACT

20K YIHEsSa yR FSYFftSa OFy 3S
common; the CDC estimates that between@D of sexually

active people would be infected with at least one type of HPV
In their lifetime.11

Although cervical cancer is the most common type of
cancer caused by HPV, persistent infection also causes cancers
of the tongue and the base of the tonsils.

These cancers are becoming more common, especially
among men, and may be more common than cervical cancer
by 2020.

HPV can also cause penile and anal cancers affecting
men. TheHPV vaccine provides protecticagainst most of
e genital cancers in menaused by HPV infection.3




What cancers are
caused by HPV
Infection?




Cancers Caused by HPV, U.S.

Average number of cancers per yee
| LINPOF ot & OF dza g ereenags

cancer site Male Female | Both Sexes peryeat

Anus 1,400 2,600 4,000 91%

Cervix 0 10,400 10,400 91%
Oropharynx 7,200 1,800 9,000 12%

Penis 700 0 700 63%

Vagina 0 600 600 5%

Vulva 0 2,200 2,200 69%

TOTAL 9,300 17,600 26,900

IDAHO

CDC, United States Cancer Statistics (USCS)22006



New Cancers Caused by HPV per Year
United States 2006-2010

Vulva Penis
n=2,200 n=700

n=600
3%

Vagina 13% s

1//’
Oropharynix
n=1,800

10%
Oropharynx
n=7,200
77%
Women (n = 17,600) Men (n = 9,300)
H@w YOU ARE THE KEY T0
CDC, United States Cancer Statistics (USCS), 2006-2010 CANCER PREVENTION




Every year in the United States 27,000

people are diagnosed with a cancer
caused by HPV
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HPV infection can cause cancers of the
penis, anus, and throat in men and it
can also cause genital warts.

Getting HPV vaccine today for your son
can help prevent the infection that can
lead to these diseases.



Who should get the HPV

vaccines?

A The FDA has approved Gardasil and Gardasil 9 for use
In females ages 9 through 26 for the prevention of

also approved for use in males for the
HP\{caused ,/precancerous a

HP\caused cervical, vulvar, vaginal, and anal
cancers; :roucervical, vulvar, vaginal, and anal
esions; and genital warts. Gardasil and Gardasil 9 are

prevention of
nal lesions,

and genital warts. Gardasil is approved for use in males

ages 9 through 26, and Gardasil 9 is a

pproved for use In

males ages 9 through 16ervarixs approved for use

HP\{caused cervical cancer.

In females ages 9 through 25 for the prevention of


https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046220&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000444966&version=Patient&language=English

Il YSNAOFY [/ FYyOSN {20ASié&Qa wSO?2
A Girls and boys should begin HPV Vaccine series at age
11 or 12, vaccine can be given starting as early as age 9

A For the full recommendation visit

A Women who have been vaccinated should continue to
follow cervical cancer screening recommendations



http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use
http://www.cancer.org/cancer/cancercauses/othercarcinogens/infectiousagents/hpv/acs-recommendations-for-hpv-vaccine-use

ACIP HPV Vaccination Recommendation

A initiation of routine HPV vaccination at age 11 or 12 years (the
vaccination series can be started beginning at age 9 years)

A vaccination of females aged 13 through 26 years and of males
aged 13 through 21 years who have not been vaccinated
previously or who have not completed thed®se vaccination
series. Males aged 22 through 26 years may be vaccinated.

vaccination through age 26 years of men who have sex with men
and for immunocompromisegersons if not vaccinated previously

when the HPV vaccine product previously administered is not
known or unavailable or the provider is switching to use of
Gardasil 9, any available HPV vaccine product can be used to
continue or complete the series for females; Gardasil 9 or Gardasil
may be used to continue or complete the series for males



HPV Vaccine is Best
at Ages 11 or 12 Years

Preteens have a higher immune response
to HPV vaccine than older teens.

While there is very little risk of exposure to HPV before
age 13, the risk of exposure increase thereatfter.
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These vaccines are effective!

Proportion of Australian born females and males
diagnosed as having genital warts at first visit, by age
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Why Is It Important for More People to
be Vaccinated?

A Vaccination is the approved public healih for reducing the

risk of developing HR&ssociated cancers at sites other than the cervix.
The combination of HPV vaccination and cervical screening can provide
the greatest protection against 21t is important that as

many people as possible get vaccinated. Not only does vaccination protect
vaccinated individuals against infection by the HPV types targeted by the
respective vaccine, but also vaccination of a significant proportion of the
population can reduce the prevalence of the vacdimgeted HPV types

In the population, thereby providing some protection for individuals who
are not vaccinated (a phenomenon called herd immunity). For example, in
Australia, where a high proportion of girls are vaccinated with Gardasil,
the incidence of genitai went down during the first 4 years of the
vaccination program among young malesho were not being vaccinated

at the timer as well as among young females)


https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000454757&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000444973&version=Patient&language=English
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046652&version=Patient&language=English
https://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-vaccine-fact-sheet

Teaching point

Certain HPV types can cause cancer of
the cervix, vagina, and vulva in
females, cancer of the penis in men,
and in both females and males,
cancers of the anus and the throat.

We can help prevent infection with
the HPV types that cause these
cancers by starting the HPV vaccine

series today.



People already know
about the %\Oaccine.

T sk for it if
they want It.




It Is the providers job to educate about health promoting
practices.

At NByda RARYQU 1y29 GKSANI ayY21Ay3a gl

them.

At NByda RARYQU (y29 ONBFAOGFSSRAY3I 61!

told them.

At NByia RARYQG 1y26 o0A1S KStYS

told them.

A Parents did not know to ask for meningococcal vaccine until
recently.

A Not everyone knows BPA containing plastics cause cancer.

A It is our job toeducate all our patients that there is a cancer
prevention vaccine available

A In fact, it will soon be a quality measure for which we are paid!
At{yYy ! LIGASYiQa a5 FTNRY D223t S
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KNOWLEDGE DOES NOT MEAN ACTION

At F GASYda R2y Qi 3ISYSNI e
even when they know It is recommended

At FOASYGa R2y QU adGd2L) ayz21q
know obesity is unhealthy.

A It is our job toimplement recommendations
once we have educated.

IDAHO




Parental awareness of HPV
60% of parents are aware of HPV vaccine.

Factors associated with this Areas of opportunity:

knowledge: _
A Well baby check in the past 17> Non insured

months. SO loss of insurance A Noncaucasion

may affect this. A Parents of male kids

A Caucasiartlfo, this also A Women born outside of the US
correlates with refusal of A Cutluralsensitivity--radionovelas
vaccine) for Hispanics

A Female offspring
A Past h/o abnormal pap in mom

A Parental income and
education

A Urban location
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vaccination for children

ot sexualy acive

Not recommended

Safety concern/Side effect

Not needed or necessar ||

Lack of knowledge
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Value Parents Place on the Vaccines

i Parent
10 -
9 i
8 _
o 7 -
=
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c 5 -
©
T 4 -
]
= 3 -
2 i
1 -
0
Menlngltls Hepatltls Pertussis Influenza Adolescent

vaccines
Adapted from Healy et al. Vaccine. 2014;32:534.



Clinicians underestimate the value
parents place on HPV vaccine

M Parent |1Provider's estimate

10 1 9499 9595 9593 9.3 9.3 9.2
9 -
7.8
8 i
7.0
o 7 -
=
S 6 5.2
c 5 -
@
S 4 -
)
= 3 -
2 -
1 _
0 —
Meningitis Hepatitis Pertussis Influenza HPV  Adolescent
vaccines

Adapted from Healy et al. Vaccine. 2014;32:584.



The and
concerns of
parents influence
how the provider
and
HPV

vaccine.




Same Way




Make an Effective Recommendation

U Same way: Effective recommendations group all

of the adolescent vaccines
Recommend HPV vaccination g@ne wayou
recommend Tdap & meningococcal vaccines.

today
Recommend HPV vaccination tiie you
recommend Tdap & meningococcal vaccines.






Your preteen
needs three vaccingésday
to protect against
meningitis,

and pertussis
IDAHO




HPV vaccination is important
because It prevents cancer.
¢CKIIUQa o6Keé L¢
recommending that your
child start the HPV vaccine
series today.



best

today




Now that Sophia is 11, she is
due for three vaccines.
These will help protect her
_ from meningitis, HPV X
OF YOSNAZ I YR LISNI
give those shots at the end
of the visit.




HPV vaccination is important
because It prevents cancer.
¢CKIIUQa o6Keé L¢
recommending that your
child start the HPV vaccine
series today.



b

Is my child really at risk for
HPV?




HPV Is a very common and
widespread virus that infects both
females and males. We can help
protect your child from the
cancers and diseases caused by
the virus by starting HPV
vaccination today.




Why so young?

You want to act before
exposure.

The Immune response IS
better when younger.




When should the bike helmet go on?




HPV Vaccine Recommendation

Y Girls & Boys can start HPV vaccination at age 9

finished HPV vaccine series finished HPV vaccine series



Most clinicians walit too long to make strong
recommendations for HPV vaccine

11-12 y.0. females 51% B%I
13-15y.0. females 79% |
16-18 y.0. females 85%

0% 20% 40% 60% 80% 100%

1 Strongly recommend i Recommend, but not strongly
'Make no recommendation B Recommend against

Allison et al. https://cdc.confex.com/cdc/nic2011/webprogram/Paper25181.html



best

today




If a parent

A Declination is not final.
The conversation can be revisited.

A End the conversation witht least 1 action
you both agree on.

A Because waiting to vaccinate is the risky
choice, many pediatricians ask the parent to
sign aDeclination Form.

IDAHO




HPV VACCINE IS
CANCER PREVENTiI®N
boys and girls.




IDAHO

Myth: Vaccine does NOT
prevent cancer




HPV Infection

A Most common sexually
transmitted disease In the United States
I Approximately 79 million Americans infected
I 14 million new infections per year in the U.S.

I About half occur among persons aged 15 to 24
years

A Almost all sexually active men and women
will be infected at some point in their lives



HPV Infection

A 90% of HPV infections cleared by the
Immune system within 2 years

A Persistent infection can caugarecanceror
cancer years later

A Immunocompromised persons have higher
rates of HPV acquisition and progression to
disease



How Vaccines Are Made

A Step 1: Understand The Disease
I What organism causes it?
I Can the organism be grown in a lab?
I Does infection result in immunity to subsequent infection?
I What part of the organism produces protective immunity?
I Can the part that produces immunity be isolated and purified?

A Step 1 takes years to complete






