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accine-preventable diseases con-
tinue to contribute significantly 

to the morbidity and mortality of 
U.S. adults, as the recent multistate 

outbreak of pertussis that affected more 
than 9,000 persons demonstrates.1 However, 
the 2009 National Health Interview Survey 2 
showed that rates of vaccination against influ-
enza and pneumococcal disease fell far below 
the goals of 60 percent set by Healthy People 
2010.3 Although rates of pneumococcal cov-
erage in adults 65 years and older remained 
stable at 60 percent, coverage among high-risk 
adults 19 to 64 years of age fell to 17.5 percent 
in 2009, a 7.4 percent absolute decrease from 
2008.2 Most of this decrease is the result of 
expanding the high-risk group to include 
smokers and persons with asthma. In addi-
tion, only slightly more than one-half of adults 
who had received a tetanus or tetanus/diph-
theria booster in the past five years reported 
receiving the acellular pertussis vaccine.2

The Advisory Committee on Immuni-
zation Practices (ACIP) of the Centers for 
Disease Control and Prevention develops 
a vaccination schedule for adults that is 
approved annually by the American Acad-
emy of Family Physicians and other profes-
sional organizations. Information about 
these schedules is available at http://cdc.gov/
vaccines/. Table 1 provides a summary of the 
recommendations discussed in this article.4,5

New Vaccine Recommendations
HUMAN PAPILLOMAVIRUS 

A quadrivalent vaccine against human 
papillomavirus (HPV) types 6, 11, 16, and 
18 was licensed in 2006 for adolescent and 
young adult women up to 26 years of age; a 
bivalent vaccine against HPV types 16 and 
18 was approved in 2009 for women up to 
25 years of age. HPV types 16 and 18 cause 
70 percent of cervical cancers, and types  
6 and 11 cause 90 percent of genital warts.6 
Based on the vaccine’s effectiveness in 
preventing genital warts, in 2010 ACIP 
recommended the permissive—but not 
routine—use of the quadrivalent HPV vac-
cine in males nine to 26 years of age, one 
year after the U.S. Food and Drug Admin-
istration approved it for this use.7 Research 
suggests that HPV vaccination reduces the 
risk of anal and oropharyngeal cancers 
in heterosexual couples and in men who 
have sex with men.8-10 In December 2010, 
the license was expanded to include anal 
cancers and anal intraepithelial neopla-
sia,11 and ACIP is considering revising its 
current permissive-use recommendation 
based on these new data.12 The vaccine 
is most effective when it is administered 
before the initiation of sexual activity; effi-
cacy and cost-effectiveness for vaccination 
after the initiation of sexual activity are 
being investigated.
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Table 1. Summary of Updated Adult Vaccine Recommendations

Vaccine Indications Precautions and contraindications Frequency

Herpes zoster Prevention of herpes zoster in 
all persons 60 years and older, 
with or without a history of 
herpes zoster

Contraindicated in persons with 
immunocompromising conditions; delay use 
of antivirals before and after vaccination

1 dose

Human 
papillomavirus 

Bivalent vaccine: prevention of 
cervical dysplasia in females

Quadrivalent vaccine: prevention 
of cervical dysplasia in females 
and prevention of genital warts 
in males and females

Bivalent vaccine: not licensed for girls 
younger than 10 years or for women older 
than 25 years; limited data on safety during 
pregnancy

Quadrivalent vaccine: not licensed for persons 
younger than 9 years or older than 26 years; 
limited data on safety during pregnancy

3 doses (0, 1 to 2, and  
6 months)

Influenza Prevention of seasonal influenza 
in all adults

Live attenuated vaccine: contraindicated 
in pregnant women and persons with 
immunocompromising conditions, chronic 
pulmonary and extrapulmonary medical 
conditions, or severe egg allergy; delay use 
of antivirals before and after vaccination; 
counsel patients with history of Guillain-
Barré syndrome about risk of recurrence

Trivalent inactivated vaccine: contraindicated 
in persons with severe egg allergy; use with 
caution in patients with history of Guillain-
Barré syndrome 

1 dose annually

Meningococcal Prevention of meningococcal 
disease in persons at increased 
risk (e.g., first-year college 
students living in dormitories; 
laboratory personnel with 
exposure risk; military recruits; 
persons traveling to endemic 
areas; persons with anatomic 
or functional asplenia, human 
immunodeficiency virus 
infection, or complement 
deficiencies)

— 1 dose for most healthy adults 
at increased risk, with single 
booster doses for adults 19 to  
21 years of age if the first 
dose was given before age 16

For patients with asplenia or 
complement deficiencies: 
recurring 5-year boosters 
after initial series 

For patients with human 
immunodeficiency virus 
infection, asplenia, or 
complement deficiencies:  
2 doses (0 and 2 months)

Pneumococcal 
polyvalent-23

Prevention of pneumococcal 
disease in adults 65 years and 
older; adults with chronic 
disease, including asthma; adult 
smokers, and Native Americans 
(including Alaska Natives) older 
than 50 years in areas with 
high disease prevalence

For health care professionals and pregnant 
women, use only if other indications exist

1 dose at 65 years of age for 
all adults 

2 doses at 5-year interval 
for persons 19 to 64 years 
of age who have chronic 
renal disease, asplenia, 
or immunocompromising 
conditions 

Tdap Prevention of tetanus, diphtheria, 
and pertussis in adults 19 to  
64 years of age, with special 
targeting of health care 
professionals, child care 
workers, and adults in contact 
with infants younger than 
12 months; and in adults 65 
years and older who have not 
received Tdap previously and 
who have close contact with 
infants younger than 12 months

In pregnant women due for a booster dose, 
use Td during second or third trimester, 
or give Tdap immediately after delivery; 
do not use in patients with history of 
encephalopathy within 7 days after a 
previous DTP or DTaP vaccination; use with 
caution in patients with history of Guillain-
Barré syndrome, unstable neurologic 
condition, or type III hypersensitivity reaction

See separate guidelines for tetanus in wound 
management20 

Td every 10 years, with  
1 substitute dose of Tdap

DTaP = diphtheria and tetanus toxoids and acellular pertussis vaccine; DTP = diphtheria and tetanus toxoids and pertussis vaccine; Td = tetanus and 
diphtheria toxoid vaccine; Tdap = tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis vaccine. 

Information from references 4 and 5.
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HERPES ZOSTER

A large proportion of health care profes-
sionals have serologic evidence of previous 
infection with varicella zoster virus,13 and 
one-third will go on to develop herpes zoster. 
The current herpes zoster vaccine (Zostavax) 
was licensed in 2006; a single dose is recom-
mended for adults 60 years and older, regard-
less of their history of herpes zoster.14 Vaccine 
effectiveness decreases with age; therefore, 
patients should be immunized as soon as 
possible after 60 years of age.15 The vaccine 
contains a live virus and is therefore contrain-
dicated in persons with immunocompromis-
ing conditions. It must be stored in a freezer.

TETANUS, DIPHTHERIA, AND PERTUSSIS

Pertussis remains endemic in the United 
States, with cyclic outbreaks every three 
to five years. Major outbreaks occurred in 
2010, with more than 9,200 reported cases in 
California, Michigan, and Ohio.1,16 The 7,297 
cases in California represent the highest inci-
dence of the illness in that state since 1958.17

The first tetanus toxoid, reduced diphthe-
ria toxoid, and acellular pertussis vaccine 
(Tdap) was licensed for adults in 2005.18,19 
Current recommendations indicate that 
Tdap should replace a single dose of tetanus 
and diphtheria toxoid (Td) booster in adults 
19 to 64 years of age who have not received 
Tdap previously. There is no minimum 
interval between administration of Td and 
Tdap. In its 2011 adult immunization rec-
ommendations, ACIP recommended that a 
single dose of Tdap may be given in place of 
Td for adults 65 years and older who have 
not received Tdap previously and who have 
close contact with infants younger than  
12 months.5 Administration of Tdap in 
adults 65 years and older is an off-label use. 
A single dose of Tdap is also recommended 
for postpartum women, close contacts of 
infants younger than 12 months, and previ-
ously unvaccinated health care professionals 
with direct patient contact.20

Vaccines with Expanded Indications
PNEUMOCOCCAL DISEASE

Although there are only limited data from 
randomized trials showing chronic disease-

specific effectiveness,21,22 decreased disease 
incidence, or decreased all-cause mortal-
ity rates23 with the use of the pneumococ-
cal polyvalent-23 vaccine (Pneumovax 23), 
a 2009 meta-analysis demonstrates its 
effectiveness against invasive disease.24 

The benefits of herd immunity and the 
high incidence of pneumococcal pneu-
monia as a cause of death in older adults 
support the general use of the current 
polysaccharide vaccine. The 2011 recom-
mendations also include indications for 
Alaska Natives and Native Americans 50 to 
64 years of age who live in areas with an 
increased risk of invasive pneumococcal dis-
ease, and have been expanded to include all 
persons with asthma and all smokers.25 Stud-
ies demonstrate that compared with healthy 
controls, persons with asthma and smokers 
have two and four times the risk of invasive 
pneumococcal disease, respectively.26,27

Other clinical indications remain 
unchanged: persons with chronic lung dis-
ease, chronic cardiovascular disease, diabe-
tes mellitus, chronic liver disease, cirrhosis, 
alcoholism, functional or anatomic asplenia, 
immunocompromising conditions, cochlear 
implants, or cerebrospinal fluid leaks, and 
residents of nursing homes or long-term care 
facilities should be vaccinated.25

INFLUENZA

Influenza vaccine has been available since the 
1940s in an injectable, inactivated form. An 
intranasal live attenuated vaccine was licensed 
in 2003. The high degree of antigenic shift and 
drift in circulating influenza strains leads to 
the periodic introduction of strains with high 
susceptibility in the population, resulting in 
pandemic spread of disease as in 2009. The 
year-to-year success of the influenza vaccine 
depends on the accuracy of the predictive 
models used to determine the strains expected 
during an upcoming influenza season. The 
2011-2012 trivalent inactivated vaccines 
include the A/California/7/2009 (H1N1)-like 
strain that was used in the 2009 pandemic 
response, since this strain is still circulating.28

In 2010, ACIP expanded its recommenda-
tions on influenza vaccination to the wid-
est targets yet, recommending universal  
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vaccination of persons older than six 
months.29 High-risk groups (i.e., those with 
chronic illness or immunocompromising 
conditions, pregnant women, health care 
professionals, and those in contact with high-
risk persons) and older adults should receive 
priority vaccination any time vaccine supply 
is limited.29 A high-dose formulation of tri-
valent inactivated influenza vaccine (Fluzone 
High-Dose) was licensed in 2009 for persons 
65 years and older .30 This vaccine has shown 
higher immune titers in older adults,31 but it 
is not preferred over other formulations. Fur-
ther studies are needed to determine if higher 
titers lead to a reduction in influenza morbid-
ity. An intradermal formulation of trivalent 
inactivated influenza vaccine (Fluzone Intra-
dermal) was licensed in 2011 and is an alter-
native in persons 18 to 64 years of age.

Although several randomized studies found 
only limited evidence to support the effective-
ness of influenza vaccination in persons with 
chronic diseases (e.g., cystic fibrosis, chronic 
obstructive pulmonary disease, asthma),32-34 
the widespread nature of the infection and 
the ease of transmission support the promo-
tion of influenza vaccination to all adults.

Vaccines for Specific Risk Groups
HEPATITIS A

Vaccination against hepatitis A should be 
considered for unvaccinated adults with risk 
factors for exposure, including those who 
anticipate having close contact with a child 
adopted from a country with high or inter-
mediate endemicity during the first 60 days 
after his or her arrival in the United States.4,5

MENINGOCOCCAL DISEASE

Adults 55 years and younger who require 
meningococcal vaccination should receive 
the quadrivalent meningococcal conjugate 
vaccine; those 56 years and older should 
receive the quadrivalent meningococcal 
polysaccharide vaccine. Persons without a 
functioning spleen and those with persistent 
complement deficiencies should routinely 
receive a two-dose series with two months 
between doses, then booster doses every five 
years. Persons with human immunodefi-
ciency virus infection do not require booster 
doses after the initial two-dose series. Other 
adults who are at increased risk of infec-
tion (e.g., first-year college students living in 
dormitories, laboratory personnel at risk of 
exposure, travelers to endemic areas) should 
receive a single dose of vaccine; revaccina-
tion is not required unless the first dose was 
given before 16 years of age.4,5

Safety, Effectiveness, and Best 
Practices
Family physicians should adopt a system-
atic approach to vaccine administration that 
includes educating patients and office staff 
and using reliable sources of information 
(Table 2), standing protocols during patient 
encounters, and widely accepted practice 
management resources.35,36

Various incentive systems have been used 
to encourage vaccination, and efforts have 
been made to improve community access 
to vaccines.37,38 Recall and reminder sys-
tems have resulted in increases of up to  
20 percent in rates of vaccination against 

Table 2. Online Vaccine Information Resources

Name Description Web site

CDC Advisory Committee  
on Immunization Practices

Recommendations for vaccine use in the 
United States

http://www.cdc.gov/vaccines/recs/acip/default.htm

CDC Pink Book Detailed disease and vaccine information 
for health care professionals

http://www.cdc.gov/vaccines/Pubs/pinkbook/default.htm

CDC Yellow Book Vaccine and health information for global 
travel

http://wwwnc.cdc.gov/travel/page/yellowbook-2012-
home.htm

Immunization Action 
Coalition

Schedules, forms, and other documents 
for public use; expert advice

http://www.immunize.org/

Task Force on Community 
Preventive Services

Programs and policies to improve health  
and prevent disease in local communities

http://www.thecommunityguide.org/index.html

U.S. Food and Drug 
Administration 

Licensing and safety information for U.S. 
vaccines

http://www.fda.gov/BiologicsBloodVaccines/Vaccines/
default.htm

CDC = Centers for Disease Control and Prevention.
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hepatitis B, tetanus, influenza, and pneu-
mococcal disease39; however, significant 
financial barriers remain. The Institute 
of Medicine reported in 2003 that only  
50 percent of adults 18 to 64 years of age 
have vaccination coverage through private 
insurance or public programs.40 Although 
these coverage rates may improve under cur-
rent proposals for health care reform, these 
data highlight challenges that family physi-
cians face in implementing the most current 
immunization recommendations.

Data Sources: A PubMed search was completed in 
Clinical Queries using the key terms immunization, 
adult immunization, vaccine, and vaccine coverage. The 
search included meta-analyses, randomized controlled 
trials, clinical trials, and reviews. Also searched were the 
minutes of the Centers for Disease Control and Preven-
tion’s Advisory Committee on Immunization Practices, 
the Cochrane database, EBSCOhost, the National Health 
Interview Survey, National Guideline Clearinghouse, the 
U.S. Preventive Services Task Force, and UpToDate. Search 
date: December 16, 2010 (updated May 1, 2011).

The Authors

JOHN A. VAUGHN, MD, is senior manager of e-health ini-
tiatives at The Ohio State University Student Health Ser-
vices, Columbus. He is also a clinical assistant professor 
in the Department of Family Medicine at The Ohio State 
University College of Medicine and Public Health.

ROGER A. MILLER, MD, MS, is senior manager of preven-
tive and complementary care at The Ohio State University 
Student Health Services.

Address correspondence to John A. Vaughn, MD, The 
Ohio State University, 1875 Millikin Rd., Columbus, OH 
43210 (e-mail: vaughn.7@osu.edu). Reprints are not 
available from the authors. 

Author disclosure: No relevant financial affiliations to 
disclose. 

REFERENCES

 1. Centers for Disease Control and Prevention. Pertussis  
(whooping cough): outbreaks. http://www.cdc.gov/
pertussis/outbreaks.html. Accessed December 16, 
2010. 

 2. Centers for Disease Control and Prevention. 2009 
Adult vaccination coverage, NHIS. http://www.cdc.gov/ 
vaccines/stats-surv/nhis/2009-nhis.htm. Accessed 
November 20, 2010.

 3. Objectives, Healthy People 2010. http://www.healthy 
people.gov/2010/hp2020/objectives/topicareas.aspx. 
Accessed December 20, 2010.

 4. Centers for Disease Control and Prevention. Recom-
mended adult immunization schedule—United States, 
2010. MMWR Morb Mortal Wkly Rep. 2010;59(1):1-4. 

 5. Centers for Disease Control and Prevention. Recom-
mended adult immunization schedule—United States, 
2011. MMWR Morb Mortal Wkly Rep. 2011;60(4):1-4. 

 6. Centers for Disease Control and Prevention. FDA licen-
sure of bivalent human papillomavirus vaccine (HPV2, 
Cervarix) for use in females and updated HPV vac-
cination recommendations from the Advisory Com-
mittee on Immunization Practices (ACIP) [published 
correction appears in MMWR Morb Mortal Wkly Rep. 
2010;59(36):1184]. MMWR Morb Mortal Wkly Rep. 
2010;59(20):626-629. 

 7. Centers for Disease Control and Prevention. FDA licen-
sure of quadrivalent human papillomavirus vaccine 
(HPV4, Gardasil) for use in males and guidance from the 
Advisory Committee on Immunization Practices (ACIP). 
MMWR Morb Mortal Wkly Rep. 2010;59(20):630-632. 

 8. Joseph DA, Miller JW, Wu X, et al. Understanding the 
burden of human papillomavirus-associated anal can-
cers in the US. Cancer. 2008;113(10 suppl):2892-2900. 

 9. Kim JJ. Targeted human papillomavirus vaccination 
of men who have sex with men in the USA: a cost-
effectiveness modelling analysis. Lancet Infect Dis. 
2010;10(12):845-852. 

 10. Marur S, D’Souza G, Westra WH, Forastiere AA. HPV-
associated head and neck cancer: a virus-related cancer 
epidemic. Lancet Oncol. 2010;11(8):781-789. 

 11. U.S. Food and Drug Administration. Summary basis 
for regulatory action—Gardasil, December 3, 2010. 
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/
ApprovedProducts/ucm238430.htm. Accessed Novem-
ber 1, 2010. 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence  
rating References Comments

The quadrivalent human papillomavirus vaccine may be 
considered in males and females nine to 26 years of age to 
prevent genital warts and cervical and anal cancers. 

A 6-10 Reviews and consensus guideline 

Vaccination against herpes zoster is most effective when given 
as early as possible after 60 years of age.

C 15 Randomized controlled trial 

Vaccinating adults against pertussis, especially those in high-risk 
groups (e.g., health care professionals, persons who have close 
contact with infants younger than 12 months of age), reduces 
the risk of disease outbreaks.

C 18-20 Randomized controlled trials and 
consensus guideline 

Annual influenza vaccination is recommended for all persons 
older than six months.

C 29 Specific disease targeting based 
on observational studies

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.xml.



Adult Immunizations

1020  American Family Physician www.aafp.org/afp Volume 84, Number 9 ◆ November 1, 2011

 12. Centers for Disease Control and Prevention, Advisory 
Committee on Immunization Practices. Summary report: 
October 27-28, 2010. http://www.cdc.gov/vaccines/recs/ 
acip/downloads/min-oct10.pdf. Accessed May 1, 2011.

 13. Hatakeyama S, Moriya K, Itoyama S, et al. Prevalence 
of measles, rubella, mumps, and varicella antibodies 
among healthcare workers in Japan. Infect Control 
Hosp Epidemiol. 2004;25(7):591-594. 

 14. Harpaz R, Ortega-Sanchez IR, Seward JF; Advisory 
Committee on Immunization Practices, Centers for 
Disease Control and Prevention. Prevention of herpes 
zoster. MMWR Recomm Rep. 2008;57(RR-5):1-30. 

 15. Oxman MN, Levin MJ, Johnson GR, et al.; Shingles Pre-
vention Study Group. A vaccine to prevent herpes zos-
ter and postherpetic neuralgia in older adults. N Engl 
J Med. 2005;352(22):2271-2284. 

 16. Centers for Disease Control and Prevention. Notes from 
the field: pertussis—California, January-June 2010. 
MMWR Morb Mortal Wkly Rep. 2010;59(26):817. 

 17. California Department of Public Health. Pertus-
sis report, November 30, 2010. http://www.cdph.
ca.gov /programs / immunize /Documents / Pertussis 
Report2010-11-30.pdf. Accessed December 16, 2010.

 18. Pichichero ME, Rennels MB, Edwards KM, et al. Com-
bined tetanus, diphtheria, and 5-component pertussis 
vaccine for use in adolescents and adults [published 
correction appears in JAMA. 2005;294(24):3092]. 
JAMA. 2005;293(24):3003-3011. 

 19. Ward JI, Cherry JD, Chang SJ, et al.; APERT Study Group. 
Efficacy of an acellular pertussis vaccine among adoles-
cents and adults. N Engl J Med. 2005;353(15):1555-1563. 

 20. Kretsinger K, Broder KR, Cortese MM, et al. Prevent-
ing tetanus, diphtheria, and pertussis among adults: 
use of tetanus toxoid, reduced diphtheria toxoid and 
acellular pertussis vaccine recommendations of the 
Advisory Committee on Immunization Practices (ACIP) 
and recommendation of ACIP, supported by the Health-
care Infection Control Practices Advisory Committee 
(HICPAC), for use of Tdap among health-care person-
nel. MMWR Recomm Rep. 2006;55(RR-17):1-37.

 21. Walters JA, Smith S, Poole P, Granger RH, Wood-Baker R. 
Injectable vaccines for preventing pneumococcal infec-
tion in patients with chronic obstructive pulmonary dis-
ease. Cochrane Database Syst Rev. 2010;(11):CD001390.

 22. Sheikh A, Alves B, Dhami S. Pneumococcal vaccine 
for asthma. Cochrane Database Syst Rev. 2002;(1):
CD002165.

 23. Moberley SA, Holden J, Tatham DP, Andrews RM. Vac-
cines for preventing pneumococcal infection in adults. 
Cochrane Database Syst Rev. 2008;(1):CD000422.

 24. Huss A, Scott P, Stuck AE, Trotter C, Egger M. Efficacy 
of pneumococcal vaccination in adults: a meta-analysis. 
CMAJ. 2009;180(1):48-58. 

 25. Centers for Disease Control and Prevention; Advisory 
Committee on Immunization Practices. Updated recom-
mendations for prevention of invasive pneumococcal 
disease among adults using the 23-valent pneumococ-
cal polysaccharide vaccine (PPSV23). MMWR Morb 
Mortal Wkly Rep. 2010;59(34):1102-1106. 

 26. Talbot TR, Hartert TV, Mitchel E, et al. Asthma as a risk 
factor for invasive pneumococcal disease. N Engl J Med. 
2005;352(20):2082-2090. 

 27. Nuorti JP, Butler JC, Farley MM, et al.; Active Bacterial 
Core Surveillance Team. Cigarette smoking and invasive 
pneumococcal disease. N Engl J Med. 2000;342(10):
681-689. 

 28. Jefferson T, Di Pietrantonj C, Rivetti A, Bawazeer GA, 
Al-Ansary LA, Ferroni E. Vaccines for preventing influ-
enza in healthy adults. Cochrane Database Syst Rev. 
2010;(7):CD001269.

 29. Fiore AE, Uyeki TM, Broder K, et al.; Centers for Dis-
ease Control and Prevention. Prevention and con-
trol of influenza with vaccines: recommendations of 
the Advisory Committee on Immunization Practices 
(ACIP), 2010 [published corrections appear in MMWR 
Recomm Rep. 2010;59(31):993, and MMWR Recomm 
Rep. 2010;59(35):1147]. MMWR Recomm Rep. 2010;
59(RR-8):1-62.

 30. Fluzone [package insert]. Swiftwater, Pa.: Sanofi Pasteur 
Inc.; 2011. http://www.fda.gov/downloads/biologics 
bloodvaccines/.../ucm195479.pdf. Accessed May 1, 2011.

 31. Centers for Disease Control and Prevention. Seasonal 
influenza. Questions and answers: Fluzone High-Dose 
seasonal influenza vaccine. http://www.cdc.gov/flu/
protect/vaccine/qa_fluzone.htm. Accessed May 1, 2011.

 32. Dharmaraj P, Smyth RL. Vaccines for preventing influ-
enza in people with cystic fibrosis. Cochrane Database 
Syst Rev. 2009;(4):CD001753.

 33. Poole PJ, Chacko E, Wood-Baker RW, Cates CJ. Influ-
enza vaccine for patients with chronic obstructive pul-
monary disease. Cochrane Database Syst Rev. 2006;(1):
CD002733.

 34. Cates CJ, Jefferson TO, Rowe BH. Vaccines for prevent-
ing influenza in people with asthma. Cochrane Data-
base Syst Rev. 2008;(2):CD000364.

 35. Zimmerman RK, Clover RD. Adult immunizations— 
a practical approach for clinicians: Part I. Am Fam Physi-
cian. 1995;51(4):859-867. 

 36. Zimmerman RK, Clover RD. Adult immunizations— 
a practical approach for clinicians: Part II. Am Fam Physi-
cian. 1995;51(5):1139-1148, 1151-1154. 

 37. Hoekstra EJ, LeBaron CW, Megaloeconomou Y, et al. 
Impact of a large-scale immunization initiative in the Spe-
cial Supplemental Nutrition Program for Women, Infants, 
and Children (WIC). JAMA. 1998;280(13):1143-1147. 

 38. Willis BC, Ndiaye SM, Hopkins DP, Shefer A; Task Force 
on Community Preventive Services. Improving influ-
enza, pneumococcal polysaccharide, and hepatitis B 
vaccination coverage among adults aged <65 years at 
high risk. MMWR Recomm Rep. 2005;54(RR-5):1-11. 

 39. Jacobson VJ, Szilagyi P. Patient reminder and recall sys-
tems to improve immunization rates. Cochrane Data-
base Syst Rev. 2005;(3):CD003941.

 40. Institute of Medicine. Financing vaccines in the 21st 
century: assuring access and availability. http://www.
nap.edu/openbook.php?record_id=10782. Accessed 
October 25, 2010.


