Vaccination of Adults in the United States

Carolyn Bridges, MD, FACP

Immunization Services Division
National Center for Immunization and Respiratory Diseases
Centers for Disease Control and Prevention
Atlanta, Georgia

National Center for Immunization & Respiratory Diseases

mawN e

Burden of Disease Among U.S. Adults for Diseases
with Vaccines Available
0 Invasive pneumococcal disease (IPD)’
= 39,750 total cases and 4,000 total deaths in 2010
* 86% of IPD and nearly all IPD deaths among adults
0 Influenza2
= 3,000 to 49,000 total related deaths per year
* ~90% among adults 65 years and older
0 Pertussis3
= 41,880 total reported cases 2012
~9,000 among adults
0 Hepatitis B4
= 3,350 acute cases reported 2010
* 35,000 estimated

a Zoster®
= about 1 million cases of zoster annually in the U.S.
CDC. Active Bacterial Core il d If df.

CDC. Estimates of deaths associated with seasonal influenza - United States, 1976-2007. MMWR. 2010;59(33):1057-1062.

CDC. Notifiable Diseases and Mortality Tables. MMWR 2013. 61(51&52): ND-719 - ND 732.

CDC. Viral Hepatitis Surveillance United States, 2010. National Center for HIV/AIDS, Viral Hepatitis, STD& TB Prevention/Division of Viral Hepatitis.
CDC. Prevention of Herpes Zoster. MMWR 2008.57(RR-5): 1-30.




Potential For Substantial Reduction in
Burden

0o Pneumococcal vaccines

= PPSV23 VE (vaccine effectiveness) 30-70% vs invasive
pneumococcal disease (IPD)

= PCV13 VE estimates pending

O Zoster vaccine

= 50% VE against shingles

= 67% VE against post-herpetic neuralgia (PHN)
Tdap - estimate is ~70% VE (data lacking in adults)
Hepatitis B vaccine — 80-95% VE in healthy adults
HPV vaccine - 90-100% VE against HPV vaccine types
Influenza vaccine - varies by year and type/subtype
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http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5602a1.htm

2013 Adult Immunization Schedule

0 Updated annually

O Must be interpreted along with accompanying
footnotes plus the figures

a0 Adult schedule approved by
= American College of Physicians
= American Academy of Family Physicians
» American College of Obstetricians and Gynecologists
= American College of Nurse-Midwives




Recommended Adult Immunization Schedule—United States - 2013
Note: These recommendations must be read with the footnotes that follow

ining number of doses, intervals b doses, and other important inf i
VACCINE w AGEGROUP » WB2yes | n2byes | 249yens | SeSyeans | Ghdpears = 65 years
Influenza * 1 dose annually
Tetanus, diphtheria, pertussis :‘ldl'rdip]" Substitute 1-time dose of Tdap for Td booster; th Td every 10yrs
Varicella*” 2doses
papillomavirus (HPV) Female >~
| Human papillomavirus {HPV) Male **
Toster’

Measles, mumps, rubella (MMR) '-‘
Preumococcal polysaccharide (PPSV23) ¥

Pneumococcal 13-valent conjugate (PCV13) "

Meningococcal ™
Hepatitis A 2*
Hepatitis B "
*Covered by the Vaccine Injury Compensation Program
I:I For all persons In Report reactions vent Repor (VAERS). and Instructions on
meet the age requirements andwmlxk fillng a VAERS repmaleavmlableal wwvwshhsgwwwwmeww}mz
vaccination or have ‘1o file a Vaccine Injury C ‘telephona,
evidence of previous Infection; 'B00-338-2382. To file a claim for vaccine Injury, contact the LLS. Court of Federal Clalms, 717 Madisan Place, N.W, Washington, C.C. 20005; telephane,
zoster vaccine recommended regardless  202-357-6400.
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VACCINE v INDICATION »
Influenza®’
Tetanus, diphtheria, pertussis (Td/Tdap) **

Varicella*

Human papillomavirus (HPY) Female ™
Human papillomavirus (HPV) Male "
Toster®

Measles, mumps, ubela (MMR)

P I ride (PPSV23) 1or2doses
Pneumococcal 13-valent conjugate (PCV13) l dose ﬁ

Contraindicated
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|
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Meningacoccal "
Hepatitis A 'L
|Hepalltls h”
*Covered by the Vaccine Injury Compensation Program
[T For all persons nthiscategory who mest the age mq\.llemems and who lack These schedules Indicate the recommended age groups and medical Indications for which administration
lous Infection; of currently licensed uaminh \scummunlylndlcatw luraduus ages 19 years and older, as of January 1,
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Estimated Vaccination Coverage,
Children 19-35 Months ,1991-2010%
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*Source: NHIS (1991-1993); NIS (1994-2010) children 19-35 months and NIS-Teen (2006-2010) teens 13-15 years
tTarget is 80 percent for Rotavirus, Tdap (1+), MCV4 (1+), HPV (3+) and 90% for varicella (2+)

5 Full series Hib (=3 or 24 doses, depending on product type received). Brand of Hib vaccine received was not collected on the NIS prior
t02009:

National Estimated Vaccination Coverage Levels
among Adolescents 13-17 Years,
NIS-Teen 2006-2011
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CDC. MMWR. 2012;61:671-677




Vaccination coverage for target groups by
vaccine, age, and high-risk status, NHIS 2010* and
2011

B 2010 Age-based

100
90 B 2010-HR——
— 80 2011 Age-based
X 70
% 60 2012-HR
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20 - 125 [
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Influenza, 18-64 HPV in women, Tdap, 19-64 Hepatitis B, 19- Pneumococcal
19-26 49, HR** (ppv23), 19-64,
| . J \ y HR )
Age Based . .
& High-risk only

*Data source: 2010 National Health Interview Survey. CDC. Adults Vaccination Coverage — United States, 2010. MMWR 2012;
61(04);66-72. and NHIS 2011 - Non-influenza vaccine coverage among adults - United States, 2011. MMWR 2013;62:66-72.
**Hepatitis B, 19-49 HR data not collected in 2011

Vaccination coverage for target groups by
vaccine,age, and high-risk status, NHIS 2010* and
2011
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Influenza, 65+ Pneumococcal (ppv23),65+ Zoster, 60+ **

Age Based Vaccines

*Data source: 2010 National Health Interview Survey. CDC. Adult Vaccination Coverage — United States, 2010. MMWR
2012;61(04);66-72.

** Statistically higher than 2010 coverage rates




Population age 65 and over and age 85 and over, selected years 1900-2010 and
projected 2020-2050

Millions
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MNOTE: These projections are based on Cersus 2000 and are nol consistent with the 2010 Census results. Projections based on the 2010
Census will be released in late 2012,

Reference population: These data refer to the resident population,

SOURCE: U S. Census Bureau, 1900 to 1940, 1970, and 1980, U.S. Census Bureau, 1983, Table 42; 1950, LS. Census Bureau, 1953, Table
38; 1960, U.S. Census Bureau, 1964, Table 155; 1980, U.S. Census Bureau, 1981, 1990 Summary Table File; 2000, U.5. Census Bureau, 2001,
Census 2000 Summary File 1, U.S. Census Bureau, Table 1: Intercensal Estimates of the Resident Population by Sex and Age for the LS. Apal
1, 2000 to July 1, 2010 (US-ESTOOINT-01), U.S. Census Bureau, 2011, 2010 Gensus Summary Fite 1, U.S. Census Bureau, Table 2- Projections
of the population by selected age groups and sex for the United States: 2010-2050 (NP2008-12).

-In 2010, > 65 years accounted for 13% of US population.
- With aging of “Baby Boomers’; projected population >65 years: 16.5% in 2020;
9.3% in 2030; and 20% in 2040.

www.Agingstats.gov

Highlights: Non-Influenza Adult Vaccination
Coverage - NHIS, 2011

Compared with 2010 NHIS, limited increases for :

0 Pneumococcal vaccination (62.3%) -- adults >65 years
(+2.6 percentage points)

0 Hepatitis B vaccination ( > 3 doses) (35.9%) - adults, 19-
49 years (+2.1 percentage points)

0 Hepatitis A vaccination ( > 2 doses) (12.5%) - adults, 19-
49 years (+1.8 percentage points)

0 Pneumococcal vaccination (20.1%) -- high-risk adults,
19-64 years (+1.6 percentage points)

a HPV vaccination (> 1 dose) (2.1%) -- men, 19-26 years
(+1.5 percentage points)

0 Herpes zoster (shingles) vaccination (15.8%) - adults, >
60 years (+1.4 percentage points)




Pneumococcal Vaccination, 19-64 years, High-risk
by Race/Ethnicity

Group 2010 (%) 2011 (%) Difference*
19-64 years, HR, Overall 18.5 20.1 +1.6
Race/ethnicity

White, non-Hispanic 19.0 20.1

Black, non-Hispanic 18.6 22.8

Hispanic 14.8% 18.3%

Asian, non-Hispanic 11.5% 12.0%

Others 26.0 21.7

*p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.
1 p<0.05 by T test for comparisons with non-Hispanic white as the reference.

Pneumococcal Vaccination, >65 years by

Race/Ethnicity

Group 2010 (%) 2011 (%) Difference*
>65 years, Overall 59.7 62.3 +2.6
Race/ethnicity

White, non-Hispanic 63.5 66.5 +3.0

Black, non-Hispanic 46.21 47.6%

Hispanic 39.0t 431+

Asian, non-Hispanic 48.2% 40.3%

Others 58.4 67.4

*p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.
1 p<0.05 by T test for comparisons with non-Hispanic white as the reference.




Herpes Zoster (shingles) Vaccination, 60 years
and older - NHIS, 2011

Group and Race/ethnicity 2010 (%) 2011 (%)  Difference*
60 years and over, Overall 14.4 15.8
White, non-Hispanic 16.6 17.6
Black, non-Hispanic 45t 7.9t +3.4
Hispanic 4.4t 8.0T +3.6
Asian, non-Hispanic 12.7t 14.01
Others 8.2t 12.0

*p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.
p<0.05 by T test for comparison with non-Hispanic white as the reference.

Human Papillomavirus Vaccination Among
Females (at least 1 dose) — NHIS, 2011

Age Group and Race/ethnicity 2010 (%) 2011 (%) Difference*
19-26 years, Overall 20.7 29.5 +8.8
White, non-Hispanic 224 325 +10.1
Black, non-Hispanic 204 28.3
Hispanic 15.1% 20.21
Asian, non-Hispanic 22.6 223
Others 16.5 39.0
19-21 years, Overall 28.2 43.1 +14.9
22-26 years, Overall 16.5 215 +5.0

*p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.
p<0.05 by T test for comparison with non-Hispanic white as the reference.




Hepatitis B Vaccination (at least 3 doses) Ever - NHIS,

2011
Age Group and Race/ethnicity 2010 (%) 2011 (%) Difference*
19-49 years, Overall 338 359 +2.1
White, non-Hispanic 35.6 37.8
Black, non-Hispanic 34.5 33.0t
Hispanic 25.3t 28.9t +3.6
Asian, non-Hispanic 37.2 40.7
Others 37.5 441
19-59 years, with diabetes, overall 22.8 26.9
60 years and over, with diabetes, 109 124
overall
*p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.
T p<0.05 by T test for comparisons with non-Hispanic white as the reference.

Health Care Personnel (HCP) Hepatitis B
Vaccination (at least 3 doses) Ever, > 19 years

Race/ethnicity 2010 (%) 2011 (%) Difference*

HCP, =19 years, Overall 63.2 63.8

White, non-Hispanic 63.7 65.1

Black, non-Hispanic 58.7 57.1t

Hispanic 57.0 59.4t

Asian, non-Hispanic 72.7 70.41

Others 70.2 70.0
*p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.
'p<0.05 by T test for comparison with non-Hispanic white as the reference.




Tetanus Vaccination Including Pertussis Vaccine, Past 6 Years,
19-64 years - NHIS, 2011

Group and Race/ethnicity 2010 (%) 2011 (%) Difference*

19-64 years, Overall 8.2 12.5 +4.3
White, non-Hispanic 9.1 13.8 +4.7
Black, non-Hispanic 7.4t 11.0t +3.6
Hispanic 4.8t 7.7t +2.9
Asian, non-Hispanic 9.2 11.7
Others 8.4 19.7 +11.3
Living with an infant aged<1 year 10.6 21.5 +10.9
Not living with an infant aged<1 year 8.1 12.1 +4.0

[p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.

+ p<0.05 by T test for comparisons with non-Hispanic white as the reference.

Tdap Estimates - NHIS, 2011: Potential for Bias

Many were excluded (32.1% of respondents[n=25,783]):

a All those without a“yes” or “no” response for tetanus
vaccination, past 10 years (4.3%)

o All those without response to tetanus vaccination
during 2005-2011 (3.1%)

0 Those who reported tetanus vaccination but not told
what type (3.4%)

0 Those who reported tetanus vaccination but did not
know the vaccine type (21.3%)

QO Sensitivity analysis to assess magnitude of bias: Tdap
coverage could range from: 8.0% -36.4%
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Tetanus Vaccination: Proportion Tdap, 19-64
years, NHIS 2011

Group NotTold (%) Not Recall (%) Tdap/Td+Tdap*

Adults, 19-64 years, Overall 55.9 8.9 61.1
HCP, 19-64 yearst 38.8 54 66.8%
Non-HCP, 19-64 years 58.3 9.4 59.7

*Respondents who reported that the doctor did not inform them of the vaccine type they received and those who could
not recall the vaccine type were excluded.

1 Adults were classified as HCP if they reported they currently work in a hospital, medical clinic, doctor’s office, dentist’s
office, nursing home or some other healthcare facility, including part-time and unpaid work as well as professional
nursing care provided in the home.

5p<0.05 by T test for comparisons between HCP and non-HCP 19-64 years.

Health Care Personnel (HCP) Tetanus Vaccination
Including Pertussis Vaccine, past 6 years, 19-64 years

Race/ethnicity 2010 (%) 2011 (%) Difference*
HCP, 19-64 years, Overall 20.3 26.8 +6.5
White, non-Hispanic 21.5 27.2
Black, non-Hispanic 14.0 21.7t
Hispanic 13.8 30.1 +16.3
Asian, non-Hispanic 26.9 27.8
Others - f . .

*p<0.05 by T test for comparisons between 2011 and 2010 within each level of each characteristic.

Tp<0.05 by T test for comparison with non-Hispanic white as the reference.

SEstimates are not reliable because of small sample size or relative standard error (standard error/estimates)

>0.3.
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Vaccination Coverage (%)

100

Influenza Vaccination Coverage Among Adults 18-
64 Years who Reported Selected Chronic
Conditions,

BRFSS 2007-2012

m Diabetes
Asthma

mCVD

2007-08 2008-09 2009-10 2010-11 2011-12

Influenza Season

Limitations

NHIS excludes persons in the military and those residing in
institutions — might result in underestimation or overestimation of
coverage estimates
Response biases can result in sampling bias if the nonresponse is
unequal among participants regarding vaccination
Self-report of vaccination subject to recall bias
Tdap estimates: potential bias due to exclusions

= Implications for estimating coverage for other adults vaccines as well, e.g.

PPSV23 versus PCV13

Age of vaccination not known for vaccines reported as “ever”
received - unclear if vaccination occurred as an adult or as part of
child or adolescent programs

12



Conclusions

Many missed opportunities to vaccinate adults and reduce the
significant burden of disease

Although vaccine effectiveness generally lower for adults than
children, vaccines offer substantial benefits

Overall coverage for adult vaccines lags far behind pediatric
vaccine coverage
= Multi-factorial
= HP2020 targets
* 90% for 65+ years for pneumococcal vaccine
* 60% for high risk 19-64 years for pneumococcal vaccine
* 90% fo adults 65 years and older for influenza vaccine
* 80% for adults 18-64 years for influenza vaccine
* 30% for 60+ years for zoster vaccine
* 90% for hepatitis B vaccine for healthcare personnel
= Modest increases for HPV (women, 19-26) and Tdap (19-64 year olds)
vaccines comparing 2010to 2011
= Racial and ethnic disparities remain

Conclusions

Documentation of vaccination (i.e.,immunization information
systems) will become increasingly important as adult schedule
complexity increases and for providers to share vaccination
information

Multi-faceted efforts to raise coverage in adults needed and many

actions in progress
= Increasing awareness of vaccines among patients

= Increasing routine assessment of patient vaccination status and either
offer or refer out to another provider during patient encounters

= Increasing access to vaccination in provider offices, pharmacies and
workplaces
= Engagement of full range of adult immunization stakeholders provider

groups, payers, health plans and others to incorporate immunizations into

current activities
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Shots
aren't just

for kids. | «
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«Influenza - Zoster - HPV
diphtheria -~ *

National Adult
Immunization

SUMMIT
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Enhancing Use of Clinical Preventive
Services Among Older Adults
Closing the Gap

You can't stop time,
but you canSTOP

serious diSeases before they ever start

a Collaborators:

Walter W. Williams
Peng-Jun Lu
Stacie Greby
Faruque Ahmed
Jennifer L. Liang
Tamara Pilishvili
Craig Hales

Erin Kennedy

Jim Singleton
Helen Ding

0 Questions: cbridges@cdc.gov
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