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OBJECTIVES

ADescribe the epidemiology of vaccine hesitancy and identify
key factors associated with the decision to accept, delay or
refuse vaccines

Aldentify potential communication and policy approaches to
address vaccine hesitancy

AReview ethical considerations and current evidence in support
of strategies to address vaccine hesitancy

‘ Children’s Hospital
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2019 VACCINE SCHEDULE: CHILD

Table 1 Recommended Child and Adolescent Immunization Schedule for ages 18 years or younger

United States, 2019

These recommendations must be read with the Notes that follow. For those whie fall behind or start late, provide catch-up vaccnation at the eadiest opportunity as indicated by the green bars in Table 1.

To determine minimum intervals betweaen doses, see the catch-up schedule (Table 2). School entry and adolescent vaccine age groups are shaded in gray.

N N N
Hepatitis B (HepB) 1# dase 2= dose

Rotavirus (RV) RV1 (2-dose
series); RV5 (3-dose series)

Diphtheria, tetanus, & acellular
pertussis (DTaP: <7 yrs)

Haemophilus Infleenzae type b
(HIb)

Pneumacoocal conjugate
(PCV13)

Inactivated
(IPW: <18 yrs)

Influenza (IIV)

loc]

Influenza (LAIV)

Measles, mumps, rubella (MMR)

Hepatitis A (Hep#)

Meningocoocal
=0 mos; MenACWY-CRM =2 mos)

Tetanus, diphtheria, & acellular
pertussis (Tdap: =7 yrs)

Human papillomawvirus (HPY)
Meningocoocal B

Pneumacoocal polysaccharkde
(PP5V23)

Range of recormmended ages for all

children

T-10yrs | 11-12 yrs | 13-15 yrs

B i L1 = ]

T*dose JI=dose SeeMotes

o I*or 4™ dose,
1"dose 2™ dose SBEHGE- = e Notes

Annual vaccination 1 or 2 doses
jor

Annual vaccination
1 or 2 doses

Annual vaccination 1 dose only

Annual vaccination 1 dose only

1* dose

Tdap

Ses
MNotes

M Range of recommended ages for catch- B Range of recommended ages for Ramge of recommended ages for non-high-risk groups that may Mo recommendation
up immunization certaim high-risk groups

receive vaccine, subject to individual dinical decision-making



IMPACT OF VACCINES

MOST RECENT
PRE-VACCINE ERA REPORTS
ESTIMATED ANNUAL OR ESTIMATES'
DISEASE MORBIDITY* OF U.S. CASES
Diphtheria 21,053 of
H. influenzae (invasive, <5 years of age) 20,000 31+#
Hepatitis A 117,333 2,8908
Hepatitis B (acute) 66,232 18,8008
Measles 530,217 1877
Mumps 162,344 5841
Pertussis 200,752 28,6397
Pneumococcal disease (invasive, <5 years of age) 16,069 1,900
Polio (paralytic) 16,316 17
Rotavirus (hospitalizations, <3 years of age) 62,500%* 12,5007t
Rubella 47,745 9t
Congenital Rubella Syndrome 152 17
Smallpox 29,005 of
Tetanus 580 267
Varicella 4,085,120 167,49088

PERCENT
DECREASE

1009
>99%
98%
72%
>99%
>99%
86%
88%
>99%
80%
>99%
99%
10096
96%
96%

www.immunize.org/catg.d/p4037.pdf
Item #P4037 (12/14)
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IMPACT OF VACCINES

MOST RECENT

PRE-VACCINE ERA REPORTS
ESTIMATED ANNUAL OR ESTIMATEST PERCENT
DISEASE MORBIDITY" OF U.S. CASES DECREASE
Diphtheria 21,053 o) 100%
H. influenzae (invasive, <5 years of age) 20,000 31+ >99%
Hepatitis A 117,333 2,890% 98%
Hepatitis B (acute) 66,232 18,8008 72%

PREVENT 42,000 EARLY DEATHS and_20
e MILLION CASES'OF DISEASE ™~

Pneumococcal disease (invasive, <5 years of age) 16,069 1,900 88%

~SAVE $13.5 BILLIONIN DIRECT COSTS
Rotavirus (hospitalizations, <3 years of age) 62,500%% 12,5001 80%
Rubella 47,745 9i >99%
Congenital Rubella Syndrome 152 1 99%
Smallpox 29,005 0 100%
Tetanus 580 26 96%
Varicella 4,085,120 167,49088 96%
www.immunize.org/catg.d/p4037.pdf ; Haskell J, Edwards K, Pediatrics 2016 @* Children'’s Hospital
of Philadelphia’
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EPIDEMIOLOGY OF VACCINE HESITANCY

AMajority of US adults believe vaccination is extremely or

GSNE AYLERNIIFYyOG . ! ¢X
Alncreasing proportion believe vaccines are more dangerous th
diseases

AMajority of physicians report >1 vaccine refusal / month
A13% children undevaccinated due to parental choice

AGrowing number of pediatricians always / often accept
requests for delay (18, 37%)

Glanz JM JAMA Pediatr. 2013;167(3):274-281; Gowda, etal. Hum Vac Imm, 2013; ®‘l Children’s Hospital
Kempe A Pediatrics. 2015 ¢ § of Philadelphia’



EPIDEMIOLOGY OF VACCINE HESITANCY

Patterns of Vaccine Receipt: 202008 Birth Cohorts

@& Received first vaccine at age 4-5 mo —
M Received first vaccine at age 6-11 mo
A Received first vaccine at age 12-23 mo
2 No vaccines before age 24 mo
0 No hepatitis B, polio, MIMR, or varicella vaccines
O First 3 doses of pneumococcal and Hib given on
the same day but on a different day from DTaP
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A CONSEQUENCE OF SUCCESS

Concerns

risk

oS

Concerns
about
vaccine
safety

about disease

ALow perceived risk of
+t 5Qa | YR
underappreciatiorof
transmission risks

AUnderappreciatiorof
disease severity

AEasy access to
misinformationA
persistent vaccine
safety concerns



A CONSEQUENCE OF SUCCESS AND
CHANGING TIMES

Distrust and Rapid
scientific dissemination
denialism of information

Changes in
Naturalism Decision-
making

GL.I Children's Hospital
¢ U of Philadelphia’



VACCINE REFUSAL AND MEASLES

AReview of 18 published measles studies (1416 cases)
through November 2015
A56.8% no history of measles vaccination
A 16.3% unknown vaccination status
A14.1% vaccinated
AOf 574 unvaccinated individuals who were age
eligible for vaccine, 70.6% unvaccinated due to
NONMEDICAL exemption

A Children with vaccine exemptions at significantly higher risk
for acquiring measles compared to fully vaccinated children
(35x)

*PhadkeVK,etal. JAMA 2016;315(11):11438. Cf‘hl gpg?\rileanc;sell;z?g@ital



MEASLES IN THE U.S.: 2019

The states that have reported cases to CDC are Arizona, California, Colorado, Connecticut, Florida,
Georgia, lllinois, Indiana, lowa, Kentucky, Maryland, Massachusetts, Michigan, Missouri, Nevada, New
Hampshire, New Jersey, New York, Oregon, Texas, Tennessee, and Washington.

NUMBER OF MEASLES CASES REPORTED BY YEAR
2010-2019** (as of April 26, 2019)
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*Cases as of December 29, 2018. Case count is preliminary and subject to change.
**Cases as of April 26, 2019. Case count is preliminary and subject to change. Data are updated every Monday.

11 @1 Children's Hospital
https://www.cdc.gov/measles/cases-outbreaks.html ¢ | of Philadelphia’



MEASLES INCIDENCE RATE PER MILLION: (12M
PERIOD)

Top 10**

Country Cases Rate -
Ukraine] 63948| 1439.02
India| 63364 47.85
Madagasca| 59407|2386.35
Pakistary 30747| 159.14
Philippined 19401| 187.78
Yemen| 11746| 425.82
Brazill 10262 49.42 o
Nigeria| 5847 31.44 0o o

Venezueld = Rate >= 50 (29 countries or 15%)
enezuels W 10 <= Rate < 50 (44 countries or 22%)

(Bo"varian 5668| 179.55 B 5 <= Rate < 10 (23 countries or 12%)

@ 1 <= Rate <5 (29 countries or 15%)

Republic of] O Rate <1 (61 countries or 31%)

O No data
O Not available

o &5 1750 3500 Kilometers
T —

Other countries with

. . . (e "\% World Health Map World Health O WHO, 2019. All rights reserved Disclaimer:
*kk 08 orid Heai . " o o s s o exp 0 whatsoever on the part of the
high incidence rates i@% Organization ~ Datasource: VB Database iy Lokt e oot A e gt sl i

of its frontiess of boundaries ¥ nes for which yet be ful agreemert

Country Cases Rate

Georgial 3176| 809.09 Measlescases from ountrieswith known discrepancies between cadeased and aggregate
surveillance, as reported by country

Liberia] 3194| 692.27
Albanial  1476| 504.38 Country Year Cases Data Source

Serbial 4176| 473.46 DR Congo 2018 67072 SITUATION EPIDEMIOLOGIQUE DE LA
sEa 3377| 412.24 2019 17646 ROUGEOLE EN RDC, Week of 05/03/2019

Montenegro 201| 319.75 Somalia 2018 9135
Kyrgyzstarl 1509 253.37|

Somali EPI/POL Weekly Update Week 09

2019 720

Notes: Based on data received 2019-03 and covering the period between 2018-02 and 2019-01 - Incidence: Number of cases / population* *
100,000 - * World population prospects, 2017 revision - ** Countries with the highest number of cases for the period - *** Countries with the
highest incidence rates (excluding those already listed in the table above)



WHY IS MEASLES RE-EMERGING: A
CONFLUENCE OF FACTORS

AGlobalization

AMeasles endemic in many countri@s majority of US
cases imported

AHigh transmissibility of measles virus

AAlmost all unvaccinated, susceptible individuals exposed
to measles will be infected

Alncreasing rates of vaccine refusal

AMaijority of affected individuals in current outbreaks
unvaccinated, often due to parental choice

@.I Children's Hospital
¢ U of Philadelphia’



DEFINING VACCINE HESITANCY

AWHO Strategic Advisory Group of Experts on
Immunization and the National Vaccine Advisory
Committee established vaccine hesitancy working groL

ADefine Vaccine Hesitancy
AModel Determinants of Vaccine Hesitancy
Aldentify Strategies to Measure and Address Hesitancy

GH Children’s Hospital
¢ U of Philadelphia’



SAGE WORKING GROUP

AVaccine hesitancy is a behavior influenced by a numb
of factors including issues obnfidence, complacengy
andconvenience

AVaccinehesitant individuals are heterogeneous
groupwho hold varying degrees of indecision about
specific vaccines or vaccination in general.

AVaccine hesitant individuaiaay accepall vaccines but
remain concernedabout vaccinessomemay refuse or
delay somevaccines, but accept others; some
iIndividualsmay refuse allvaccines.

o - ; »
’Qlﬁw‘ Children’'s Hospital

¢ of Philadelphia’



SAGE MODEL Individual /

Group
Influences
A Health
Contextual beliefs
Influences A Social
A Media Norms
A History A Perceived

A Politics Risk

Vaccine
Specific
Issues

A Cost

A Schedule
A Delivery

Adapted from MacDonald NE, SAGE Working Group on Vaccine Hesitancy; @1 Children’s Hospital
Vaccine 33 (2015). 4« U of Philadelphia



THE SPECTRUM OF VACCINE ACCEPTANCE

Worried Fence Sitter
(2.6%) (13%)

get along
(26%)

Late /
Refuser Selective The hesitant
(<2%) Vaccinator (2- (20-30%)
27%)

Gust DA, et al. Am J Health Behavior, 2005,29;
Leask J, etal. BMC Pediatrics. 2012, 12.

Go along to

Health Immunization
advocate Advocate
(25%) (33%)

Cautious Unquestionin
Acceptor (25- g Acceptor
35%) (30-40%))

@.I Children's Hospital
¢ U of Philadelphia’
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ADDRESSING HESITANCY
COMMUNICATION AND POLICY

@.' Children’s Hospital
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ADDRESSI NG HESI TANCYeT
LOT TO LEARN

ASAGE vaccine hesitancy working group: few studies
measuring impact on vaccine uptake or knowledge

AMulticomponent strategies (mass media, nonfinancial
Incentives, reminders) and dialogiased
communication most effective

A2015 systematic review of reviews: no strong evidence
to support any specific intervention to address hesitanc

ANational Vaccine Program Office focus group with
vaccine hesitant mothers: many different sources shap
beliefsA no single approach worked well for everyone

‘ Children’s Hospital
4 1§ of Philadelphia



PROVIDER RECOMMENDATION MATTERS

Provider beliefs associated with beliefs of parents of
vaccinated and unvaccinated children

ABe proactive
AFind a common ground

AUse numbers to communicate risk and provide
perspective

AUse personal stories

AKnow the vaccineacknowledge known side effects but
also emphasize evidence supporting safety and benefit

AKnow about additional resources

AMake recommendation strong and consistel_

Healy CM, etal Pediatrics 2011;127 Suppl 1:5127-33; Offit PA, Coffin SE. Vaccine @{ﬂrﬁldﬁn‘bﬂdﬁﬁital
Health Commun 2011;26:775-6.; Macdonald NE, etal.. Biologicals 2011.; Daley MF, etal. S@fARhiaxetpbia2, 4.



A STRONG RECOMMENDATION CAN DRIVE
ACCEPTANCE

47% accept if
provider pursues
Initial rec.

AParents in participatory approach group significantly more
likely to resist vaccine recommendation compared to
presumptive approach grou83%vs26%)

: GL.I Children’s Hospital
Opel DJ, etal. Pediatrics 2013 ¢ I of Philadelphia’



