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appropriate vaccinations and improve the overall vaccination 
rates.
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of Pediatrics’ (ABP) Maintenance of Certification (MOC) 

HOW TO RECEIVE CREDIT

• Read the enclosed course.

• Complete the questions at the end of the course.

• Return your completed Evaluation to NetCE by 
mail or fax, or complete online at www.NetCE.
com. (If you are a physician or Florida nurse, please 
return the included Answer Sheet/Evaluation.) 
Your postmark or facsimile date will be used as 
your completion date.

• Receive your Certificate(s) of Completion by mail, 
fax, or email.
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Course Objective
There have been significant changes to the immunization 
schedules for children, adolescents, and adults, and the 
approval of multiple new vaccines has increased the opportuni-
ties for preventive care for both children and adults. However, 
coverage with some vaccines remains far below national goals, 
and outbreaks of vaccine-preventable diseases continue to 
occur. The purpose of this course is to provide healthcare pro-
fessionals with the information necessary to identify patients 
who should be vaccinated and methods to increase vaccination 
coverage in outpatient practice.

Learning Objectives
Upon completion of this course, you should be able to:

 1. Discuss the regulation of vaccines and identify  
the child, adolescent, and adult immunization  
schedules.

 2. Explain the rationale behind the addition of new 
vaccines and changes to existing recommendations, 
and differences between current vaccines and newer 
options in development.

 3. State contraindications to the administration  
of specific vaccines.

 4. Explain recent safety data regarding vaccines.

 5. Identify barriers to timely vaccination. 

 6. Describe methods for maximizing vaccination  
coverage.

Pharmacy Technician Learning Objectives
Upon completion of this course, you should be able to:

 1. Outline the current child, adolescent, and adult  
immunization schedules.

 2. Discuss possible adverse events and barriers to  
vaccination, including methods for maximizing  
vaccination coverage.

Sections marked with this symbol include 
evidence-based practice recommen-
dations. The level of evidence and/or 
strength of recommendation, as provided 
by the evidence-based source, are also 

included so you may determine the validity or relevance 
of the information. These sections may be used in con-
junction with the course material for better application 
to your daily practice.
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INTRODUCTION

Since the mid-1990s, a childhood vaccination sched-
ule approved by the Advisory Committee on Immu-
nization Practices (ACIP), the American Academy 
of Pediatrics, and the American Academy of Family 
Physicians has been published annually by the Cen-
ters for Disease Control and Prevention (CDC). A 
standardized adult immunization schedule has been 
published each year since 2002.

Over the years, there have been significant changes 
to the immunization schedules for children, adoles-
cents, and adults. The approval of multiple new vac-
cines has increased the opportunities for preventive 
care for both children and adults. Yet, coverage with 
some vaccines remains far below national goals, and 
outbreaks of vaccine-preventable diseases continue 
to occur. The introduction of new vaccines, plus 
additional changes to the immunization schedules, 
makes it increasingly difficult for healthcare profes-
sionals to ensure that patients receive the recom-
mended preventive care.

Changes in disease incidence illustrate the successes 
of widespread vaccination. Between 2000 and 2015, 
the incidence of acute hepatitis B declined in all 
age groups. Between 2015 and 2019, the rate has 
remained low and steady in most age groups. In 
2019, the rate was highest (and increased slightly 
from 2015) among persons 40 to 49 years of age and 
lowest among adolescents and children 19 years of 
age and younger [1]. Five years after the introduction 
of the heptavalent pneumococcal conjugate vaccine 
(PCV), the incidence of invasive pneumococcal dis-
ease (IPD) decreased by 82% among children 1 year 
of age and by 77% in children younger than 5 years 
of age [2]. The introduction of this vaccine in chil-
dren appears to have reduced the incidence of IPD 
caused by covered strains in older adults as well [3].

However, for vaccines against communicable dis-
eases to have the greatest impact, large proportions 
of the population must be covered. On a national 
scale, more than 90% of children have received 
age-appropriate doses of inactivated polio vaccine 
(IPV), measles/mumps/rubella (MMR), Haemophi-
lus influenzae type b (Hib), hepatitis B (HepB), and 
varicella (VAR) vaccines by 24 months of age [4]. 
The Healthy People 2030 goal is to maintain a high 
level of coverage for these vaccines [114]. 

Certain vaccines remain significantly underutilized. 
For children birth to 24 months of age, completion 
of four doses of the heptavalent PCV (added to the 
immunization schedule in 2001) has been increas-
ing but had reached only 82.3% in 2018, with no 
significant improvements since 2010 [4]. In 2018, 
full coverage with the hepatitis A vaccine (HepA) for 
all young children (by 35 months of age) was approxi-
mately 77.7%. Coverage with vaccines against rota-
virus (by 8 months of age) was approximately 75.6% 
[4]. The influenza vaccination rate among children 
younger than 24 years of age remains low (60.6%), 
although this is higher than the overall rate for the 
U.S. population (49.2%). In 2018, 48% of adoles-
cents were up to date on the human papillomavirus 
(HPV) vaccine [114]. This vaccine was considered 
too new to expect coverage to have met the national 
goal of 90% by 2020, particularly for teenage boys, 
for whom the recommendation was added in 2012. 
The Healthy People 2030 goal is for at least 80% 
coverage among all adolescents. 

Undervaccination remains a concern among chil-
dren even when national data show broad coverage. 
Coverage varies geographically and among different 
socioeconomic groups. Not all children receive their 
vaccinations on time, leaving them unnecessarily 
vulnerable [5]. Some parents opt out of vaccination 
entirely because of concerns about adverse effects or 
because they assume that the vaccine-preventable 
diseases are no longer a threat. There is also consider-
able misinformation about vaccine safety. However, 
recent measles outbreaks confirm that vaccination 
is still an important public health measure [4; 6].
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In the adult population, vaccines are significantly 
underutilized (Table 1). For many years, the 
23-valent pneumococcal polysaccharide vaccine 
(PPSV) has been recommended as a routine vac-
cination for adults 65 years of age and older, and 
multiple studies confirm that it can reduce the risk 
of IPD in this population. Yet according to estimates 
from the 2018 National Health Interview Survey, 
only 69.0% of adults in this age group have been 
vaccinated with PPSV [7]. Similarly, only about 
47% of adults 50 to 64 years of age and about 69% 
of adults 65 years of age and older recalled receiv-
ing an influenza vaccination within the previous 
12 months [7]. Even more than in the pediatric 
population, special effort may be needed to ensure 
that adults are aware of and have access to newer 
vaccines. In the first year after the herpes zoster 
vaccine was approved, only 2% of adults 60 years 
of age and older were vaccinated [8]. Attention to 
disparities is also needed. For example, Hispanics 
and non-Hispanic blacks are substantially less likely 
than whites to receive the influenza vaccine. 

The following course will focus on the immunization 
schedules for children, adolescents, and adults, with 
an emphasis on vaccinations that are routine for 
most healthy persons. It will address the recommen-
dations as of 2022, the rationale for the addition of 
new vaccines and for several potential new changes, 
contraindications and precautions as identified by 
the CDC and the ACIP, and methods to increase 
vaccination coverage in outpatient practice. The full 
schedules, including recommendations for patients 
with specific risk factors and catch-up schedules for 
patients who have missed doses, are available from 
the CDC.

Of note, the decision to vaccinate any individual 
patient should be based on a careful review of the 
patient’s history and of current recommendations 
regarding each specific vaccine. The recommenda-
tion to vaccinate “all” children or adults with a given 
vaccine should not be interpreted to include those 
with contraindications or those for whom risks 
would outweigh benefits.

U.S. ADULT IMMUNIZATION RATES, 2018

Vaccine Subgroup Percent Vaccinated

Influenza 50 to 64 years of age 46.9%

65 years of age and older 68.8%

Pneumococcal disease 19 to 64 years of age, high risk 23.3%

65 years of age and older 69.0%

Human papillomavirus Women 19 to 26 years of age 52.8%

Men 19 to 26 years of age 26.3%

Herpes zoster (shingles) 50–64 years of age 11.5%

65 years of age and older 39.5%

Td or Tdap 19 years of age and older 62.9%

Hepatitis A 19 years of age and older 11.9%

Hepatitis B 19 years of age and older 30.0%

Td = diphtheria and tetanus toxoids, Tdap = diphtheria and tetanus toxoids and pertussis.

Source: [7] Table 1
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AN OVERVIEW OF  
IMMUNIZATION SCHEDULES

It is helpful to understand how vaccines are approved 
and then recommended as part of a schedule. The 
U.S. Food and Drug Administration’s (FDA) Center 
for Biologics Evaluation and Research (CBER) is 
responsible for regulating vaccines in the United 
States. Vaccine clinical development follows the 
same general pathway as drugs and other biologics. 
A sponsor who wishes to begin clinical trials with 
a vaccine must submit an investigational new drug 
application (IND) to the FDA. The IND describes 
the vaccine, its method of manufacture, and the 
types of quality control testing done prior to admin-
istering the vaccine to humans. Also included is 
information about the vaccine’s safety and ability 
to elicit an immune response in animal testing. In 
addition, the IND contains the proposed clinical 
protocol.

If the clinical trials are considered successful, a man-
ufacturer will then submit a biologics license applica-
tion. To be considered, the license application must 
provide the multidisciplinary FDA reviewer team 
with the efficacy and safety information necessary to 
make a risk/benefit assessment and to recommend 
or oppose the approval of a vaccine. In some cases, 
the FDA may present their findings to the Vaccines 
and Related Biological Products Advisory Commit-
tee. This non-FDA expert committee (consisting of 
scientists, physicians, biostatisticians, and a con-
sumer representative) provides advice to the FDA 
regarding the safety and efficacy of the vaccine for 
the proposed indication. The FDA makes the final 
decision for/against approval but relies heavily upon 
the recommendation of its advisory committees.

It is also important to note that vaccine approval 
requires the provision of adequate product labeling 
to allow healthcare providers to understand the vac-
cine’s proper use, including its potential benefits and 
risks. This information allows healthcare providers 
to communicate with patients and parents and to 
safely deliver the vaccine to the public.

FDA approval, however, does not guarantee that a 
vaccine will be considered routine. Rather, the CDC 
plays a critical role in determining the schedule. 
The ACIP consists of 15 experts in fields associated 
with immunization who have been selected by the 
Secretary of the U.S. Department of Health and 
Human Services to provide advice and guidance 
on the control of vaccine-preventable diseases. The 
Committee develops written recommendations for 
the routine administration of vaccines to children 
and adults in the civilian population; recommenda-
tions include age for vaccine administration, number 
of doses and dosing interval, and precautions and 
contraindications. The ACIP is the only entity in 
the federal government that makes such recom-
mendations. These recommendations create the 
immunization schedules.

THE CHILD AND ADOLESCENT 
IMMUNIZATION SCHEDULE

In 1995, the first year that a harmonized childhood 
immunization schedule was published, there were 
only five items on the childhood immunization 
schedule, incorporating protection against nine 
diseases. Even then, a comment in the journal Pedi-
atrics noted that the schedule’s complexity could be 
confusing for both physician and patient [10]. The 
recommended shots were [11]:

• HepB

• Diphtheria and tetanus toxoids and  
whole-cell pertussis vaccine (DTP),  
diphtheria and tetanus toxoids and  
acellular pertussis vaccine (DTaP),  
or tetanus and diphtheria toxoids  
vaccine (Td), depending on age

• Hib

• Oral polio vaccine (OPV)

• MMR

To achieve full coverage, children required a total 
of 15 shots and four oral doses spread out over at 
least six visits. DTaP has since replaced DTP and 
IPV replaced OPV without any changes in the nec-
essary visits.
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However, with the many new changes that have 
occurred, parents may be taken by surprise by the 
number of doses and visits their youngest children 
need. In 2013, the child and adolescent schedules 
were combined for the first time, resulting in one 
schedule for persons 0 to 18 years of age, a format 
that continues today (Table 2). This combined 
schedule contains vaccines against up to 16 infec-
tious agents. Expansion of flu vaccine recommenda-
tions means annual visits. Other vaccines require 
multiple visits in the first year of life and at 11 or 
12 years of age. Depending on the specific options 
used, full coverage can involve more than three 
dozen shots. A “catch-up” schedule for children and 
adolescents who fall behind on immunizations has 
also been established (Table 3). 

Major changes to the annually published childhood 
schedule in the last decade have included [9; 11]:

• 2003: Influenza vaccination was to be  
“encouraged” for all children 6 to 23  
months of age.

• 2004: Influenza vaccination was recom-
mended for all children 6 to 23 months  
of age and close contacts of children  
0 to 23 months of age.

• 2006: Tetanus and diphtheria toxoids  
and acellular pertussis (Tdap) vaccine  
replaced Td for adolescents, meningococcal 
conjugate vaccine (MCV) was recommended 
for certain age groups, and HepA was 
expanded to include all children, not just 
those in selected areas.

• 2007: Rotavirus and HPV vaccines were 
added. Influenza vaccination was expanded  
to all children 6 to 59 months of age. A  
second VAR dose was recommended for  
all children.

• 2008: The recommendation for MCV was 
expanded to include immunization of all  
children 11 years of age and older at the  
earliest opportunity.

• 2009: The recommendation for influenza  
vaccination was expanded to include  
children 6 months to 18 years of age  
(beginning with the 2008–2009 season).

• 2012: HPV vaccination recommendation 
extended to include boys 11 or 12 years  
of age.

• 2016: Meningococcal B vaccine added  
for high-risk children and adolescents  
10 years of age and older.

• 2022: Dengue vaccine added for children  
and adolescents 9 to 16 years of age  
living in endemic areas who have had a 
laboratory-confirmed dengue infection.

Other changes to the childhood schedule have 
added to the potential for confusion. For example, 
there are two different rotavirus vaccines, with differ-
ent numbers of doses. Understanding the differences 
is essential to these vaccines’ safe and effective use.

Until 2009, a shortage of Hib had led to many 
children missing their 12 to 15 month booster 
dose; however, a new vaccine to cover that dose 
was approved during 2009 and has led to a recom-
mendation that children 12 months to 4 years of age 
receive a catch-up dose at the earliest opportunity 
[13]. In mid-2009, the ACIP also made some changes 
and clarifications to the recommendations for IPV, 
including extending the minimum interval between 
doses 3 and 4 from four weeks to six months and 
noting that the final dose in the IPV series should 
be given when the patient is 4 years of age or older, 
regardless of the number of previous doses [14]. 
This updated recommendation also includes clari-
fications regarding the use of combination vaccines.
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RECOMMENDED IMMUNIZATION SCHEDULE FOR PERSONS 0 THROUGH 18 YEARS OF AGE, 2022

Vaccine Birth 1 mo. 2 mos. 4 mos. 6 mos. 9 mos. 12 mos. 15 mos. 18 mos.

Hepatitis B HepB HepB Hep B

Rotavirus RV RV RVa

Diptheria, tetanus, 
acellular pertussis

DTap DTap DTap DTap

Haemophilius influenzae 
type b

Hib Hib Hibb Hibb

Pneumococcal conjugate 
(PCV13)

PCV13 PCV13 PCV13 PCV13

Inactivated poliovirus IPV IPV IPV

Influenza IIV (yearly, 1 or 2 doses)

Measles, mumps, rubella MMR MMR

Varicella VAR

Hepatitis A HepAf HepA (2 doses)c

Meningococcal ACWY MenACWY-D, MenACWY-CRMd

RECOMMENDED IMMUNIZATION SCHEDULE FOR PERSONS 0 THROUGH 18 YEARS OF AGE, 2022

Vaccine 19–23 mos. 2–3 yrs. 4–6 yrs. 7–8 yrs. 9–10 yrs. 11–12 yrs. 13–15 yrs. 16–18 yrs.

Diptheria, tetanus, 
pertussis

DTap Tdap

Haemophilius influenzae 
type b

Hib

Pneumococcal conjugate 
(PCV13)

PCV13

Pneumococcal 
polysaccharide (PPSV23)

PPSV23

Inactivated poliovirus IPV

Influenza IIV (yearly, 1 
or 2 doses)

IIV or LAIV (yearly, 1 or 2 doses) IIV or LAIV (yearly, 1 dose)

Measles, mumps, rubella MMR

Varicella VAR

Hepatitis A HepAc HepA

Human papillomavirus HPVe HPVe

Meningococcal ACWY MenACWY-D, MenACWY-CRM, MenACWY-TTd MenACWY MenACWY

Meningococcal B MenB-4C, MenB-FHb

Dengue DEN4CYDg

a If RV-1 is used, administer a 2-dose series at 2 and 4 months of age. If RV-5 is used, administer a 3-dose series at ages 2, 4, and 6 months.
b Administer a 3- or 4-dose Hib vaccine primary series and a booster dose to all infants. The primary series doses should be administered at 2, 4, 

and 6 months of age; however, if PRP-OMP is administered at 2 and 4 months of age, a dose at age 6 months is not indicated. One booster dose 
should be administered at age 12 through 15 months.

c Initiate the 2-dose HepA vaccine series for children aged 12 through 23 months; separate the 2 doses by 6 to 18 months.
d Minimum age: 9 months for Menactra (MenACWY-D), 2 months for Menveo (MenACWY-CRM), and 2 years for MenQuadfi (MenACWY-TT).
e Administer 2-dose series of HPV vaccine on a schedule of 0 and 6–12 months to all adolescents 11 to 12 years of age(minimum age: 9 years). A 

3-dose series (0, 1–2, and 6 months) is recommended for persons who initiate at 15 years of age or later.
f  For infants traveling to countries with high or intermediate endemic hepatitis A, 1 dose before departure; revaccinate with 2 doses, separated by 

at least 6 months, between 12 and 23 months of age.
g  A 3-dose series (0, 6, and 12 months) only for those living in dengue-endemic areas AND with laboratory confirmation of previous dengue 

infection.
     = Range of recommended ages.            = Certain high-risk groups only.

Source: [12] Table 2
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CATCH-UP IMMUNIZATION SCHEDULE FOR PERSONS AGED 4 MONTHS THROUGH  
18 YEARS WHO START LATE OR WHO ARE MORE THAN 1 MONTH BEHIND, 2022

Vaccine Minimum Age  
for Dose 1

Minimum Interval Between Doses

Dose 1 to 2 Dose 2 to 3 Dose 3 to 4 Dose 4 to 5

Children 4 months through 6 years of age

Hepatitis B Birth 4 weeks 8 weeks and at least 16 
weeks after first dose. 

Minimum age  
for final dose: 24 weeks.

–– ––

Rotavirus 6 weeks 
Maximum age 

for first dose: 14 
weeks, 6 days

4 weeks 4 weeks
Maximum age for final 
dose: 8 months, 0 days

–– ––

Diphtheria, 
tetanus, pertussis

6 weeks 4 weeks 4 weeks 6 mos. 6 mos.

Haemophilius 
influenzae type b

6 weeks 4 weeks (if dose 
before 1st birthday). 

8 weeks (as final 
dose) if first dose at 
12 to 14 mos. If first 

dose at ≥15 mos.,  
no further doses 

needed.

4 weeks (if current 
age <12 mos. and first 
dose administered at 
<7 mos. and at least 

one previous dose was 
PRP-T, DTaP-IPV-Hib- 
HepB, or unknown). 8 
weeks and age 12 mos. 

through 59 mos. (as final 
dose) if current age is 

<12 mos. and first dose 
administered between 
7 and 11 mos.; OR if 

current age is 12 through 
59 mos. and first dose 

administered before 1st 
birthday and second 
dose administered at 

<15 months; OR if both 
doses were PRP-OMP 
and were administered 

before 1st birthday
If previous dose at ≥15 
mos., no further doses 

needed.

8 weeks (as final 
dose), only for 
children age 12 

through 59 mos.  
who received  
3 doses before  
1st birthday.

––

Pneumococcal 6 weeks 4 weeks (if first dose 
before 1st birthday). 
8 weeks (as final dose 
for healthy children) 
if first dose at ≥12 
mos. No further 
doses needed for 

healthy children if 
first dose at ≥24 mos.

4 weeks (if current age 
<12 mos. and previous 
dose given at <7 mos.)  
8 weeks (as final dose  
for healthy children)  

if current age ≥12 mos. 
and previous dose given 

at 7 to 11 mos. No 
further doses needed  
for healthy children  
if previous dose at  

≥24 mos.

8 weeks (as final 
dose), only for

children 12
through 59 mos.  

who received
3 doses before  
12 mos. or for 

children at high  
risk who received
3 doses at any age.

––

 Table 3 continues on next page
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CATCH-UP IMMUNIZATION SCHEDULE FOR PERSONS AGED 4 MONTHS THROUGH  
18 YEARS WHO START LATE OR WHO ARE MORE THAN 1 MONTH BEHIND, 2022 (Continued)

Vaccine Minimum Age  
for Dose 1

Minimum Interval Between Doses

Dose 1 to 2 Dose 2 to 3 Dose 3 to 4 Dose 4 to 5

Inactivated 
poliovirus

6 weeks 4 weeks 4 weeks if current  
age <4 yrs. 6 mos.  
(as final dose) if 

current age>4 yrs.

6 mos.  
(Minimum age for 
final dose: 4 years)

––

Meningococcal 
ACWY

2 months for 
MenACWY-

CRM, 9 
months for 

MenACWY-D, 
2 years for 

MenACWY-TT

8 weeksa a a ––

Measles, mumps, 
rubella

12 mos. 4 weeks –– –– ––

Varicella 12 mos. 3 mos. –– –– ––

Hepatitis A 12 mos. 6 mos. –– –– ––

Persons 7 through 18 years of age

Tetanus, 
diphtheria; 
tetanus, 
diphtheria, 
acellular pertussis

7 years 4 weeks 4 weeks if first dose 
DTaP/DT before 

1st birthday. 6 mos. 
(as final dose) if first 
dose of DTaP/DT or 
Tdap/Td at ≥12 mos.

6 mos. if first dose  
DTaP/DT before  

1st birthday

––

Human 
papillomavirus

9 years Routine dosing intervals are recommended.

Hepatitis A –– 6 mos. –– –– ––

Hepatitis B –– 4 weeks 8 weeks and at least 
16 weeks after  

first dose

Inactivated 
poliovirus

–– 4 weeks 6 mos. A fourth dose 
is not necessary if 
the third dose was 
administered at ≥4 
years and at least 

6 months after the 
previous dose.

A fourth dose 
indicated only if 
all previous doses 

administered <4 yrs. 
OR if third dose 

administered <6 mos. 
after second dose

––

Meningococcal –– 8 weeks –– –– ––

Measles, mumps, 
rubella

–– 4 weeks –– –– ––

Varicella –– 3 mos. if age <13 
years OR 4 weeks  
if age ≥13 years

–– –– ––

Dengue 9 years 6 months 6 months
a Administer MenACWY vaccine at age 13 through 18 years if not previously vaccinated. If the first dose is administered  

at age 13 through 15 years, a booster dose should be administered at age 16 through 18 years with a minimum interval  
of at least 8 weeks between doses. If the first dose is administered at age 16 years or older, a booster dose is not needed.

Source: [12] Table 3
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THE ADULT IMMUNIZATION SCHEDULE

As noted, the adult immunization schedule was cre-
ated in 2002 to bring together the recommendations 
for routine vaccination of adults and to help health-
care professionals recall the specific needs of patients 
in certain chronic disease groups. The intention was 
to provide an up-to-date tool for providers to use in 
assessing patients’ vaccination needs, creating stand-
ing orders and reminder systems, and otherwise 
reducing missed opportunities for vaccination [15].

The original adult schedule had a relatively short 
list of routine vaccinations for healthy persons, 
including [11]:

• Td every 10 years

• Annual influenza vaccine for adults 50  
years of age and older

• PPSV for adults 65 years of age and older, 
with 1 booster for certain patients

• MMR (up to age 49 years) and varicella  
for those who are susceptible

Since that time, several changes have been made 
(Table 4 and Table 5). The recommendation for 
routine vaccination against influenza was tempo-
rarily changed to age 65 years and older due to a 
vaccine shortage, but it has now returned to include 
all patients 6 months of age and older. Tdap is now 
recommended in lieu of one Td dose for adults up 
to 64 years of age. HPV vaccine is recommended 
for women and men up to 26 years of age, and the 
herpes zoster vaccine is routine for adults 60 years 
of age and older. 

RECOMMENDED ADULT IMMUNIZATION SCHEDULE BY VACCINE AND AGE GROUP, 2022

Vaccine 19–23 years 24–26 years 27–49 years 50–64 years 65 years  
and older

Influenza (IIV4, RIV4, or 
LAIV4)

1 dose (IIV4, RIV4, or LAIV4) annuallya 1 dose (IIV4 or RIV4) annuallya

Tetanus, diphtheria,  
pertussis (Td or Tdap)

One dose of Tdap, then boost with Tdap or Td every 10 years

One dose Tdap during each pregnancy; one dose for wound prophylaxisa

Varicella 2 doses (if born in 1980 or later)a 2 dosesb

Human papillomavirus 2 or 3 dosesa 2 or 3 dosesc — —

Zoster (RZV) 2 doses (if immunocompromised)b 2 doses

Measles, mumps, rubella 1 or 2 doses (if born 1957 or later)a —

Pneumococcal 13-valent 
conjugate (PCV15, PCV20, 
PPSV23)

1 dose PCV20 OR 1 dose PCV15 followed by PPSV23b 1 dose PCV20 OR 
1 dose PCV15 

followed by 
PPSV23a

Hepatitis A 2 or 3 dosesb

Hepatitis B 2, 3, or 4 doses 2, 3 or 4 dosesb

Meningococcal ACWY 1 or 2 doses, then boosterb every 5 years

Meningococcal B (MenB) 2 or 3 dosesc 2 or 3 dosesb

Haemophilus influenzae  
type b (Hib)

1 or 3 dosesb

aFor all patients in this category who lack evidence of immunity.
bRecommended if other risk factor is present.
cRecommended based on clinical decision-making.

Source: [19] Table 4
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VACCINES THAT MIGHT BE INDICATED FOR ADULTS BASED  
ON MEDICAL AND OTHER INDICATIONS, UNITED STATES, 2022

Vaccine Pregnancy Immuno- 
compromised 

(excluding HIV)

HIV infection Men who have  
sex with men 

(MSM)
CD4+  

<200 cells/mcL
CD4+  

≥200 cells/mcL

Tetanus, diphtheria,  
pertussis (Td or Tdap)

1 dose Tdap  
each pregnancy

1 dose Tdap, then boost with Td every 10 yearsa

Human papillomavirus (HPV) Delay 2 or 3 doses through 26 years of agea

Varicella Contraindicated 2 dosesa

Zoster (RZV) — 2 doses at 19 years of age — 2 dosesa

Measles, mumps, rubella Contraindicated 1 or 2 dosesa

Influenza 1 dose annuallya (LAIV contraindicated) 1 dose annuallya

Pneumococcal (PCV15, PCV20, PPSV23) — 1 dose PCV15 followed by PPSV23 or 1 dose PCV20a Vaccinate if other 
risk factorsb

Hepatitis A 2 or 3 dosesb 2 or 3 dosesa

Hepatitis B 3 dosesb 3 dosesa

Meningococcal ACWY 1 or 2 doses, then booster every 5 yearsb 1 or 2 doses, then booster  
every 5 yearsa

1 or 2 doses, then 
booster every  

5 yearsb

Meningococcal B (MenB) Exercise precaution 2 or 3 dosesb

Haemophilus influenzae type b (Hib) — 3 doses post-stem  
cell transplant 
recipients onlya

1 doseb

VACCINES THAT MIGHT BE INDICATED FOR ADULTS BASED  
ON MEDICAL AND OTHER INDICATIONS, UNITED STATES, 2022 (Continued)

Vaccine Heart disease,  
lung disease,  

chronic alcoholism

Asplenia,  
complement  
deficiencies

Chronic liver 
disease

Diabetes, end-
stage renal disease, 

hemodialysis

Healthcare 
personnel

Tetanus, diphtheria, pertussis (Td/Tdap) 1 dose Tdap, then boost with Td or Tdap every 10 yearsa

Human papillomavirus (HPV) 2 or 3 doses through 26 years of agea

Varicella 2 dosesa

Zoster (RZV) 2 doses ≥50 yearsa

Measles, mumps, rubella 1 or 2 dosesa

Influenza 1 dose annually 
(exercise precaution 

with LAIV)a

1 dose annually 
(LAIV 

contraindicated)a

1 dose annually  
(exercise precaution with LAIV)a

1 dose annuallya

Pneumococcal polysaccharide (PCV15, 
PCV20, PPSV23)

1 dose PCV15 followed by PPSV23 or 1 dose PCV20a 1 dose PCV15 
followed by 

PPSV23 or 1 dose 
PCV20b

Hepatitis A 2 or 3 dosesb 2 or 3 dosesa 2 or 3 dosesb

Hepatitis B 2, 3, or 4 doses depending on vaccine or conditiona

Meningococcal 4-valent  
conjugate (MenACWY) 

1 or 2 doses,  
then booster every 

5 yearsb

1 or 2 doses,  
then booster every  

5 yearsa

1 or 2 doses,  
then booster every 5 yearsb

Meningococcal B (MenB) 2 or 3 dosesb 2 or 3 dosesa 2 or 3 dosesb

Haemophilus influenzae type b (Hib) 1 doseb 1 dosea 1 doseb

a For all patients in this category who lack evidence of immunity.                             
b Recommended if other risk factor is present.

Source: [19] Table 5
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Since 2009, annual influenza vaccination has been 
recommended for all persons 6 months of age and 
older. The 2021–2022 influenza vaccine contained 
an H1N1-like antigen as well as H3N2 and two B 
antigens [20].

VACCINES AND 
RECOMMENDATIONS

Given the large number of vaccines now recom-
mended, both parents and adult patients often have 
concerns about whether all the doses are needed. 
The following review of the rationale behind the 
changes to the child, adolescent, and adult immu-
nization schedules is intended to help clinicians 
improve their own understanding and explain the 
rationale to patients.

SEASONAL INFLUENZA

Recommendation for Children: Influenza vaccine is recom-
mended annually for children 6 months through 18 years 
of age. Two doses, separated by at least four weeks, should 
be given to children if they are receiving influenza vaccine 
for the first time. Also give two doses if the child was 
vaccinated for the first time the prior season but received 
only one dose. For the 2021–2022 season, use of live 
attenuated influenza vaccine (LAIV) may be considered 
for children 2 years of age and older.

Recommendation for Adults: Vaccination is recommended 
annually for all adults without a contraindication with 
inactivated influenza vaccine (IIV), recombinant influ-
enza vaccine (RIV), or live attenuated influenza vaccine 
(LAIV). Other options include high-dose or adjuvanted IIV 
for adults 65 years of age or older. RIV or cell-culture-based 
inactivated influenza vaccine (ccIIV) should be used for 
age-appropriate persons with severe egg allergy (i.e., involv-
ing symptoms other than hives). Women who are or may 
become pregnant should not receive LAIV.

According to the Advisory Committee 
on Immunization Practices (ACIP), 
routine annual influenza vaccination is 
recommended for all children 6 months 
through 18 years of age.

(https://www.cdc.gov/vaccines/schedules/
downloads/child/0-18yrs-child-combined-schedule.pdf. 
Last accessed February 25, 2022.)

Level of Evidence: Expert Opinion/Consensus 
Statement

The expansion of the recommended ages for the 
vaccination of children and adults against influenza 
is one of the most significant changes to the sched-
ule in recent years. It requires an annual visit to a 
healthcare provider, including among older children 
and young adults who typically have low rates of 
physician visits.

The ACIP considered multiple factors in making 
this recommendation. First, according to accumu-
lated evidence, the influenza vaccine appears to be 
both safe and effective, with the benefits of vaccina-
tion outweighing the small risk of adverse effects 
[21]. Widespread vaccination is also intended to 
lower the social and economic impact of influenza. 
The number of missed days of school for children 
and missed days of work for parents is substantial. 
Physician visits for the flu may lead to a prescription 
for antibiotics—treatment that is unnecessary and 
potentially dangerous.

The recommendation is also intended to simplify 
the decision to advise vaccination for children [21]. 
In previous years, vaccination was recommended 
for a number of groups with specific risk factors. 
These included older children with certain medical 
conditions and children who were close contacts of 
people who should be immunized. Making vaccina-
tion routine for all children is expected to lead to 
a 50% increase in coverage for those children who 
have a specific risk-based or contact-based indication.
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Another change, for both children and adults, was 
the development of LAIV, a nasal-spray vaccine 
that can be easier for some patients to accept than 
an injection [22]. Data from the 2015–2016 flu 
season found an only 3% efficacy rate with LAIV 
(compared with 63% with IIV), and LAIV was not 
recommended between the 2015 and 2018 seasons 
[19; 20]. However, the 2018–2019 influenza guide-
line reintroduced LAIV as an option for persons 2 
to 49 years of age for whom it is appropriate, and it 
remains an option in the 2021–2022 guideline [20]. 
This excludes women who are pregnant and those 
with HIV, immunocompromise, asplenia, and/or 
complement deficiencies.

TETANUS/DIPHTHERIA/PERTUSSIS

Recommendation for Children: DTaP is recommended at 
2, 4, 6, and 15 to 18 months of age (or as early as 12 
months, if 6 months have passed since the last dose) and 
at 4 to 6 years of age. Tdap is recommended at 11 to 12 
years for children who have completed the recommended 
childhood DTP/DTaP vaccination series and have not 
received a Td booster dose and for older children who have 
not received a dose. If a child has already received Td, a 
five-year interval before Tdap is encouraged unless pertussis 
protection is specifically needed.

Recommendation for Adults: Td or Tdap booster every 
10 years. Tdap replaces one Td dose for adults who have 
not already received Tdap. (See immunization schedule for 
special situations, including adults who have not received 
primary childhood vaccination and pregnant women.)

The inclusion of Tdap on the adult immunization 
schedules may create confusion because it replaces a 
dose of Td that was previously routine and patients 
may be uncertain about which vaccine they received. 
However, Tdap also has the potential to make an 
important impact on the public’s health [23]. In 
the past, vaccination against pertussis was given 
only during young childhood. However, immunity 

against pertussis declines within about 5 to 10 years 
[23; 116]. Reported cases of pertussis increased 
steadily from the 1980s to a peak in 2014. In 2019, 
18,615 cases were reported—a decrease of more than 
42% since 2014—but many more go undiagnosed 
and unreported [24]. Infants younger than 1 year 
of age are at highest risk and continue to have the 
highest reported rate of pertussis; nearly half require 
hospitalization. Adolescents 11 to 19 years of age 
and adults 20 years of age and older accounted for 
approximately 54% of reported cases in 2019; cases 
among children 7 to 10 years of age accounted for 
approximately 13.1% of reported cases [24]. Adults 
may also have complications including pneumonia, 
rib fracture, and loss of consciousness (“cough syn-
cope”) [25]. The true risks are somewhat unclear, 
however, because cases without a classic presentation 
are less likely to be diagnosed and reported.

The primary objective of the ACIP in recommend-
ing Tdap for adolescents is to protect individual 
adolescents against pertussis while continuing the 
standard protection against tetanus and diphtheria 
[23]. An important secondary goal is to reduce 
the reservoir of pertussis within the population 
as a whole. This may be particularly important for 
infants. The recommendation for adults was put in 
place primarily to protect individual adults against 
pertussis and also to reduce the reservoir of pertussis 
[25]. Widespread immunization of adults may also 
reduce the impact of pertussis on healthcare facilities 
and other institutional settings.

The recommended timing of Tdap vaccination takes 
into account recommendations for the administra-
tion of other tetanus and/or diphtheria toxoid-
containing vaccines, including MenACWY, because 
of an association between frequent doses of such 
vaccines and a risk of increased local and systemic 
reactogenicity [23].
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HUMAN PAPILLOMAVIRUS

Recommendation for Adolescents: HPV vaccine is recom-
mended for girls and boys 11 to 12 years of age and for older 
adolescents who have not yet been vaccinated. Children 9 
to 10 years of age may also be vaccinated.

Recommendation for Adults: HPV vaccine is recom-
mended for adults up to 26 years of age who have not 
completed the vaccine series. HPV vaccine is also recom-
mended for those 27 to 45 years of age if desired or if a 
risk factor is present.

When it was first added, there was significant public 
controversy over the inclusion of the HPV vaccine 
on the adolescent immunization schedule. Some 
parents remain concerned about the vaccine’s safety 
or about the possibility of promoting sexual activ-
ity among young teens. Meanwhile, in some places 
this vaccine is now required for school attendance, 
although exemptions are generally allowed [27].

Statistics regarding HPV infection and cancer illus-
trate the rationale behind the vaccine itself. About 
14,100 cases of cervical cancer will be diagnosed in 
the United States in 2022, and more than 4,280 will 
die from the disease [28]. The CDC estimates that 
36,500 cancers attributable to HPV occur each year, 
including (in order of frequency) cancer of the oro-
pharynx, cervix, anus, vulva, penis, and vagina [16].

There is one HPV vaccine available in the United 
States: Gardasil 9, which is approved for use in indi-
viduals 9 to 45 years of age [12; 19; 113]. Cervarix 
was a bivalent vaccine covering HPV types 16 and 
18; however, this vaccine is no longer available in 
the United States [12; 30]. Quadrivalent Gardasil 
(no longer available in the United States) was a 
quadrivalent vaccine covering types 6, 11, 16, and 18 
[31]. In 2014, a 9-valent HPV recombinant vaccine 
(Gardasil 9) was approved for use in individuals 9 to 
26 years of age and added protection to HPV types 
31, 33, 45, 52, and 58 in addition to those types 
covered by the original Gardasil [108; 113]. In 2018, 
the FDA approved expanded use of Gardasil 9 to 
include women and men up to 45 years of age [113]. 

Three-fourths of cervical cancers are squamous cell 
tumors, and HPV 16 and 18 account for about 
68% of these [32]. The rest are adenocarcinomas, 
and HPV types 16 and 18 account for about 83% 
of these tumors [32]. The increased coverage of the 
9-valent vaccine has the potential to prevent up to 
90% of oropharyngeal, cervical, anal, vulvar, penile, 
and vaginal cancers [108].

Epidemiologic data on HPV incidence and age of 
sexual debut suggest that the pre-teen years are an 
appropriate time to begin HPV protection [32]. 
Genital HPV is the most common sexually transmit-
ted infection in the United States, with 13 million 
new infections among people ≥15 years of age each 
year [95]. Teens and young adults are particularly 
at risk; about half of those infections occur in indi-
viduals 15 to 24 years of age [32]. One multisite, 
clinic-based study of sexually active females found 
the highest prevalence of HPV in girls 14 to 19 years 
of age. In another study, using a representative, pop-
ulation-based sample, HPV prevalence was 26.9% 
among sexually active women 18 to 25 years of age 
[33]. The prevalence of types 16 or 18 was 7.8%. 
Another study, also intended to be representative of 
the general population, found that the prevalence 
of HPV was 26.8% for women 14 to 59 years of age 
and nearly 45% among women 20 to 24 years of age 
[34]. In the overall study population, the prevalence 
of type 16 was 1.5%, and type 18 was 0.8%.

An important consideration in protecting adoles-
cents who are not yet sexually active is that HPV 
infection is common within the first few years after 
sexual debut [32]. In addition, studies have shown 
high antibody titers with vaccination at age 11 to 12 
years. The projected impact of vaccinating girls at 12 
years of age is a 20% to 66% reduction in lifetime 
cervical cancer risk, depending on the effectiveness 
of the vaccine and the duration of protection. Vac-
cination could also lead to a 21% reduction in low-
grade abnormalities on Pap tests over the life of a 
cohort of vaccinated females. A comparison of HPV 
prevalence data from the vaccine era (2009–2012) 
and the prevaccine era (2003–2006) found that 



_______________________________________  #91743 Child, Adolescent, and Adult Immunization Schedules

NetCE • Sacramento, California Phone: 800 / 232-4238  •  FAX: 916 / 783-6067 15

the prevalence of the HPV types included in the 
quadrivalent vaccine decreased by 64% (from 11.5% 
to 4.3%) among girls 14 to 19 years of age [17]. 
Considering the modest uptake of this vaccine, the 
potential impact is significant.

The recommendation to vaccinate young adults 
takes into account the fact that many will already be 
sexually active and may have been exposed to one or 
more types of HPV. Young adults who are not yet 
sexually active can receive the full benefit of vaccina-
tion. In addition, it is likely that many individuals 
who are infected have not yet encountered each 
of the vaccine-covered types, so they can receive at 
least partial benefit [35; 36]. The recommendation 
to vaccinate adults to the age of 26 years reflects 
the safety and efficacy testing on which the initial 
vaccines’ approvals were based [30; 31; 37]. Use in 
older individuals is also effective, and many patients 
will benefit from vaccination at 27 to 45 years of age. 
Medical professionals can inform patients of the 
option to receive the vaccine series or to complete 
the series, help assess the benefits and individual 
risk factors, and facilitate decision-making. As noted, 
the HPV vaccine remains significantly underutilized 
as of 2022. 

ROTAVIRUS

Recommendation for Children: Rotavirus vaccine is recom-
mended for infants 6 weeks to 14 weeks of age (maximum 
age for first dose: 14 weeks, 6 days). The last dose should 
be given by age 8 months, 0 days.

A rotavirus vaccine was first added to the immuni-
zation schedule in 1999 but was quickly taken off 
the market due to concerns about intussusception. 
The two available vaccines have each been tested 
in hundreds of thousands of infants [38; 39]. A 
large-scale study completed in 2014 found a slight 
increase in risk with RV5 (1.5 excess cases of intus-
susception per 100,000 recipients of the first dose) 
and some evidence of an elevated risk with RV1 
[38]. However, these data should be considered in 

light of the benefits of vaccination. In an effort to 
maximize safety, these vaccines have a narrow age 
range for administration, reflecting the ages of the 
children in the large safety studies.

In adding rotavirus vaccination to the routine immu-
nization schedule, the ACIP observed that rates of ill-
ness are similar in industrialized and less developed 
countries, suggesting that public health measures 
such as clean water supplies and good hygiene are 
not enough to control rotavirus disease [40]. Further, 
there is a high level of morbidity due to rotavirus 
in the United States in spite of available medical 
care. In the years before vaccination was available, 
rotavirus was responsible for approximately 20 to 60 
deaths each year, 55,000 to 70,000 hospitalizations, 
more than 200,000 emergency department visits, 
400,000 physician visits, and direct and indirect 
costs of approximately $1 billion [40; 41].

The vaccines are designed to mimic the effect of a 
first bout of rotavirus, which is usually the most seri-
ous [40]. Subsequent bouts of symptomatic infection 
can occur after a first natural infection, but they tend 
to be milder. As such, vaccination is not expected to 
prevent disease entirely but to reduce the severity of 
symptoms, the need for medical care, and the risk 
of serious sequelae, including hospitalization and 
death.

In 2009, the age parameters for vaccine administra-
tion were adjusted to harmonize the schedules of 
the two approved rotavirus vaccines [40]. One is a 
pentavalent reassortant vaccine based on a bovine 
rotavirus, often abbreviated as RV5. The other is 
a live, attenuated human rotavirus vaccine, often 
abbreviated as RV1. RV5 has a three-dose schedule, 
while RV1 requires two doses [41]. The maximum 
ages for these vaccines are somewhat different, 
according to their prescribing information, but an 
ACIP workgroup has concluded that safety and 
efficacy are unlikely to be affected if the same age 
limits are used for both [40].
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MENINGOCOCCAL DISEASE

Recommendation for Children: MenACWY is recom-
mended routinely for children 11 to 18 years of age, for 
older children who have not yet been vaccinated, and for 
children 6 weeks to 10 years of age in certain risk groups. 
MenB vaccination is recommended for children 10 to 
18 years of age in certain risk groups. In addition, young 
adults 16 to 23 years of age (preferred age range: 16 to 18 
years) may be vaccinated to provide short-term protection 
against most strains of serogroup B meningococcal disease.

Recommendation for Adults: MenACWY vaccine is 
recommended for adults 19 years of age and older with 
increased risk for meningococcal disease, including military 
recruits, freshmen college students living in dormitories, 
persons without a spleen or with a damaged spleen, those 
with terminal complement deficiency, and persons traveling 
to or residing in countries in which the disease is common. 
Revaccination with MenACWY every five years is recom-
mended for adults previously vaccinated who remain at 
increased risk of infection. MenB vaccine is recommended 
for adults with certain risk factors, including all adults 
with anatomical or functional asplenia or persistent 
complement component deficiencies.

Historically, before widespread vaccination, there 
were about 1,400 to 2,800 cases of meningococcal 
disease in the United States each year [42]. Although 
not a common illness, meningococcal disease has 
a rapid course and a high degree of mortality, with 
a case-fatality ratio of about 10% to 14%. Among 
survivors, 11% to 19% will experience serious 
sequelae, such as neurologic deficit, deafness, or 
loss of a limb [43]. The degree of severity means 
that, in addition to putting the patient’s life at risk, 
each case requires a substantial public health effort 
to identify additional cases quickly and prevent the 
disease from spreading [44].

There are two main types of serogroup A, C, W, 
and Y meningococcal vaccine: MenACWY and 
MPSV. However, MPSV is no longer available in 
the United States. The three available vaccines 
are MenACWY-TT (≥2 years), MenACWY-D (≥9 
months), and MenACWY-CRM (≥2 months) [19; 
45]. MenACWY vaccines cover serogroups C, Y, A, 

and W-135 [44]. In the United States, serogroups 
C, Y, and B have each been responsible for about 
one-third of cases overall.

Incidence of meningococcal disease also increases 
during adolescence, and this group is the main focus 
of the recommendations for vaccination with Men-
ACWY. Among people 11 years of age and older, 
75% of cases are caused by group C, Y, or W-135, 
which are all covered by the vaccine [42]. The original 
recommendation for the use of MenACWY focused 
on certain age groups: children 11 to 12 years of age, 
children entering high school, and college freshmen 
who would be living in dorms. These specifications 
were created because of concerns about there being 
a short supply of vaccine during the first few years 
of production [47]. Now that supply is expected to 
be adequate, the recommendation is to vaccinate 
all children 11 years of age and older who have not 
previously received vaccination against meningococ-
cus, with a booster at 16 years of age. This broader 
recommendation is intended to simplify decisions 
about vaccinating and improve overall coverage. 
The child and adolescent immunization schedules 
provide details about revaccinating children who 
have received MPSV in the past.

Creating a vaccine against serogroup B was particu-
larly challenging because of its immunochemical 
structure. However, the first vaccine to protect 
against invasive meningococcal disease caused by 
Neisseria meningitidis serogroup B was approved by 
the FDA in 2014 [46]. There are now two MenB 
vaccines available: MenB-FHbp and MenB-4C [18]. 
The MenB vaccines are approved for use in persons 
10 to 25 years of age; however, because there is no 
theoretical difference in safety for persons older than 
25 years of age compared to those in the approved 
age-group, MenB vaccine is recommended for 
use in persons older than 10 years of age who are 
at increased risk for serogroup B meningococcal 
disease, including situations and settings in which 
MCV would be appropriate [19]. MenB vaccine 
should either be administered as a three-dose series 
of MenB-FHbp or a two-dose series of MenB-4C. 
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The two vaccines are not interchangeable; the same 
vaccine product must be used for all doses [18]. 
MenB vaccine may be administered concomitantly 
with an MCV vaccine but at a different anatomic 
site, if feasible [19].

HEPATITIS A

Recommendation for Children: HepA is recommended for 
all children 12 to 23 months of age and for unvaccinated 
children 24 months and older (as catch-up vaccination).

Recommendation for Adults: HepA or combination HepA-
HepB is recommended for certain risk groups, for those 
travelling to countries with endemic hepatitis A, and for 
those who desire protection (with no risk factor required 
for vaccination).

Hepatitis A can be a serious disease. According to 
U.S. surveillance data, an estimated 11% to 22% 
of people who contract hepatitis A are hospitalized 
[48]. Adults who are hospitalized lose an estimated 
33 days of work, and those who do not require 
hospitalization lose about 15 days [48]. In the 
pre-vaccine era, infection was especially common 
among children. Although young children often 
had asymptomatic or unrecognized infection, they 
were an important source of disease transmission.

The ACIP has been pursuing an incremental 
strategy to increase immunization, with the goal of 
potentially eliminating indigenous hepatitis A virus 
transmission entirely [48]. At first, routine vaccina-
tion for healthy children was recommended only for 
areas with high rates of disease. Implementation of 
vaccination in such regions led to a decline in local 
disease rates to the lowest levels ever recorded. This 
left the highest rates in places where routine vac-
cination was not yet recommended. The next step 
was the current recommendation to vaccinate all 
children at 1 year of age [12]. (Some local programs 
also incorporate vaccination of older children.)

The range to begin routine vaccination, 12 to 23 
months of age, was chosen in part because well-child 
visits are more frequent before 2 years of age. Vac-
cination is also recommended for older children and 
adults in certain high-risk groups. Younger children 
(6 to 12 months of age) may be vaccinated if they 
will be travelling internationally [12].

HERPES ZOSTER

Recommendation for Adults: RZV is recommended for 
individuals 50 years of age and older with no vaccination 
history and for individuals who previously received the 
ZVL vaccine. RZV is also recommended for individuals 
19 years of age or older who are immunocompromised or 
who will be immunodeficient/immunosuppressed due to 
disease or therapy.

There are an estimated 1 million cases of herpes zos-
ter each year, and incidence increases with age [49]. 
Without vaccination, about one-third of Americans 
will experience shingles at some point in their lives 
[49]. In addition to discomfort and inconvenience 
for the patient, there is also a risk of viral transmis-
sion leading to primary varicella in at-risk contacts. 
Postherpetic neuralgia (PHN) is an unfortunate but 
fairly common complication. A community-based 
study in Minnesota looked at the incidence of PHN 
as defined by various durations of pain [50]. Eighteen 
percent of patients experienced PHN-type pain for 
at least 30 days, 13% for at least 60 days, and 10% 
for at least 90 days [50]. The ACIP added the zoster 
vaccine to the adult immunization schedule to take 
advantage of the opportunity to decrease both the 
burden of disease and the risk of complications. In 
2018, the recombinant zoster vaccine (RZV) was 
added as the preferred vaccine, and in 2020, the 
ZVL vaccine was discontinued [19]. RZV has better 
proven efficacy in preventing herpes zoster compared 
with ZVL, and breakthrough cases are associated 
with less severe herpes zoster-related pain and less 
interference on activities of daily living [56].

Although treatment for herpes zoster is available, 
it does not always fully alleviate symptoms [63]. In 
addition, the potential effectiveness of treatment 
initiated more than 72 hours after rash onset has 
not been established. When PHN occurs, treatments 
often have limited effectiveness, and tolerance in 
older patients may be poor. In a large clinical trial 
comparing RZV to placebo, the incidence of herpes 
zoster was reduced by 97.2% in vaccinated patients, 
and pain associated with shingles was substantially 
reduced [51]. The overall efficacy of RZV against the 
incidence of of PHN (defined as persistent pain for 
90 days) was 91.2%. 
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Of note, the zoster vaccine is recommended whether 
or not the patient has had a prior episode of shingles 
[19; 63]. Patients who previously received the ZVL 
vaccine should be revaccinated with RZV [19; 117]. 
Unlike the ZVL vaccine, RZV can be used in patients 
who have received the varicella vaccine and in those 
who are immunocompromised [117].

PNEUMOCOCCAL VACCINES

Recommendation for Children: PCV13 is recommended 
at 2, 4, 6, and 12 to 15 months of age. (PPSV23 is also 
recommended for certain risk groups at 2 years of age or 
older, with a single revaccination after 2 years).

Recommendation for Adults: Pneumococcal vaccination 
(1 dose of PCV20 or 1 dose PCV15 followed by 1 dose 
PPSV23 at least one year later) is recommended for indi-
viduals 65 years of age and older and for younger adults 
in certain risk groups. 

The ACIP recommends immunizing all 
adults 65 years of age or older who have 
not previously received a pneumococcal 
conjugate vaccine or whose previous 
vaccination history is unknown. One dose 
of PCV15 or PCV20 is given initially. If 

PCV15 is used, this should be followed by a dose of 
PPSV23 given at least one year after the PCV15 dose. 

(https://www.cdc.gov/vaccines/schedules/downloads/
adult/adult-combined-schedule.pdf. Last accessed 
February 15, 2019.)

Level of Evidence: Expert Opinion/Consensus 
Statement

The pneumococcal conjugate vaccine recommended 
for routine use in healthy children, PCV13, covers 
13 serotypes of Streptococcus pneumoniae. The use of 
this vaccine has led to a significant decline in IPD, 
from 98.7 cases per 100,000 children younger than 
5 years of age in 1997–1999, to less than one case 
per 100,000 by 2007 and continuing to 2015 [2; 52]. 
Rates of all-cause pneumonia in children younger 
than 2 years of age have also declined, by about 
35% between 1997 and 2006 with use of a vaccine 
covering seven serotypes [53]. Most of this decline 
occurred shortly after the vaccine became available.

However, the rates of non-PCV type IPD had been 
rising, and overall rates of IPD plateaued between 
2002 and 2005 [52]. This prompted the develop-
ment of the 13-valent pneumococcal conjugate vac-
cine, licensed in 2010. PCV13 includes coverage for 
six additional serotypes, which are responsible for 
a large proportion of remaining IPD [54]. Invasive 
pneumococcal disease caused by the 13 serotypes 
covered by PCV13 decreased from 91 cases per 
100,000 people in 1998 to 1 case per 100,000 people 
in 2018 [26].

Of note, PPSV, the 23-valent vaccine included on 
the adult immunization schedule, protects against 
12 of the 13 serotypes in PCV13. PPSV23 can also 
be used in children and is recommended for certain 
risk groups, but it is not immunogenic in infants and 
very young children and is indicated for use only in 
people 2 years of age and older.

VACCINE CONTRAINDICATIONS

GENERAL INFORMATION

Confusion about contraindications can lead to 
undervaccination or, occasionally, to serious adverse 
events if contraindicated vaccines are given. There 
are a few general safety considerations that apply 
to all vaccines. There are also several situations 
in which healthcare professionals may hesitate to 
administer vaccines, when in fact most could be 
given with a high degree of safety.

As a general rule, a serious allergic reaction to a prior 
dose or a severe allergy to any vaccine component is a 
contraindication to the use of any vaccine; however, 
mild or moderate allergy to a vaccine component is 
not considered to be a contraindication [55]. In most 
cases, vaccination should be deferred in the setting 
of moderate or severe acute illness.

On the other hand, vaccination is generally not 
contraindicated in the following situations [55]:

• Mild acute illness, with or without low- 
grade fever, or recovering from illness

• Lack of previous physical examination  
in well-appearing person
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• Current use of antimicrobial therapy  
(except certain antivirals with VAR  
and zoster)

• Premature birth (except HepB in certain  
circumstances)

• Recent exposure to infectious disease

• History of non-vaccine allergy

• Current use of allergen extract  
immunotherapy

• History of Guillain-Barré syndrome (GBS)

The prescribing information for VAR does note a 
small possibility of transmission of vaccine virus to 
healthy susceptible contacts (including pregnant 
women if they are susceptible to varicella) and 
recommends weighing this small risk against the 
risk of acquiring and transmitting natural varicella 
virus [57].

The following details about specific contraindica-
tions and cautions are based primarily on recom-
mendations from the CDC. The CDC reports and 
current prescribing information should always be 
consulted.

ALLERGY/HYPERSENSITIVITY

The ingredients, contraindications, and precau-
tions for any vaccine should be reviewed before 
administering it to a patient with known allergies 
or a history of a severe reaction to a previous dose 
or to any vaccine ingredient. However, clinicians 
can be well served by recalling many of the poten-
tial hypersensitivities. Table 6 is based on a list of 
contraindications and cautions as recommended 
by the CDC, which provides recommendations 
when anaphylactic allergy is present [55]. (A fully 
definitive list is beyond the scope of this course. For a 
comprehensive list, visit https://www.vaccinesafety.
edu/components-of-vaccines.)

HYPERSENSITIVIES AND VACCINE RECOMMENDATIONS

Hypersensitivity Vaccine CDC Recommendation

Yeast HPV
HepB
PCV13

Do not use

Eggs Influenza (LAIV, RIV, IIV) Use with cautiona

Latex Rotavirus (RV1), MenB Check packaging to see if latex is used and for guidance

Gelatin MMR
Varicella

Use extreme caution if administering

Neomycin IPV 
MMR
Varicella 
HepA 
Some influenza vaccines

Do not use

Streptomycin IPV Do not use

Polymyxin B IPV
Some influenza vaccines

Do not use

Thimerosal Some brands/formulations, including  
certain DTaP, influenza (IIV), Td, DT

Check package insert

aProtocols have been devised for administering IIV to patients with egg allergies.

Source: [20; 29] Table 6
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IMMUNODEFICIENCY

Immunodeficiency creates a potentially confusing 
situation regarding vaccination, because there are 
different degrees and causes of immune suppres-
sion. In general, the CDC recommends that MMR, 
varicella, and LAIV, which contain live virus, should 
not be used [55]. The prescribing information for 
LAIV notes that administration to immunocompro-
mised patients requires careful weighing of benefits 
and risks [22]. If the patient is healthy but there is 
a close contact who is severely immunosuppressed 
and requires care in a protective environment, IIV4 
is preferred over LAIV [55].

VAR also contains live virus. According to the 
CDC, it is contraindicated in patients with cellular 
immunodeficiencies but may be used in patients 
with impaired humoral immunity [55]. The pre-
scribing information, however, includes hypogam-
maglobulinemic and dysgammaglobulinemic states 
as contraindications [57]. If a first-degree relative 
has congenital or hereditary immunodeficiency, 
VAR should not be given unless the patient’s own 
immune competence has been verified [57; 59]. 
For such patients, the prescribing information for 
MMR notes that it, too, should also be deferred until 
immune competence is confirmed [60]. According 
to the prescribing information for VAR, because 
there may be rare transmission of the vaccine virus 
between recipients and susceptible contacts, recipi-
ents should try to avoid contact with susceptible, 
high-risk contacts for up to six weeks [57]. This 
includes immunocompromised persons and preg-
nant women if they are susceptible to chickenpox. 
(If contact is unavoidable, vaccination risk should be 
weighed against the risk of acquiring and transmit-
ting natural varicella virus.)

Unlike the ZVL vaccine, which was contraindicated 
in most immunodeficient individuals, RZV is con-
sidered safe and is recommended for patients with 
immunodeficiency. According to the ACIP, RZV 
should be administered to adults 19 years of age or 
older who are or will be at increased risk for herpes 
zoster due to immunodeficiency or immunosuppres-
sion caused by known disease or therapy [58; 117]. 

The safety and efficacy of the rotavirus vaccines have 
not been established in patients who are immuno-
suppressed. In such patients, the ACIP recommenda-
tion is to consult with an infectious disease specialist 
or immunologist before giving the vaccine [40]. In 
phase 3 studies of RV5, viral shedding was observed 
as long as 15 days after a dose, raising concerns about 
use in patients with immunosuppressed contacts 
[61]. However, the actual risk of transmission is 
unknown. RV1 can also be shed after a dose, with 
shedding tending to peak at about seven days [62]. 
Again, the risk of transmission is not known.

Many vaccines may be less immunogenic in patients 
who are immunosuppressed. Potential effectiveness, 
as well as timing in patients taking immunosuppres-
sive therapy, should be considered.

PREGNANCY

A few of the routine vaccines for healthy persons 
are contraindicated in pregnancy. MMR and VAR 
should not be used, and the CDC recommends 
against the use of LAIV [55]. The zoster vaccine 
should also be delayed, although the ACIP makes 
no recommendation for use during pregnancy [58]. 
For many other vaccines, safety during pregnancy 
is unknown. For example, there is little safety data 
on MCV and HPV vaccines when used in preg-
nant women, although caution is indicated with 
HPV [32; 42; 48; 55]. If Td or Tdap is to be given, 
administration during the second or third trimes-
ter is preferred. For many vaccines without good 
pregnancy data, providers are encouraged to report 
any exposure to the vaccine in a pregnant woman 
to the manufacturer’s pregnancy registry; details are 
provided in the prescribing information.

In general, prescribing information should be con-
sulted for recommendations regarding individual 
vaccines and pregnancy, and risks and benefits 
reviewed with the patient as necessary.

TUBERCULOSIS

While a positive purified protein derivative (PPD) 
test on its own is not generally a contraindication 
to vaccination, some vaccines should not be used 
in the presence of active, untreated tuberculosis. 
In such cases, MMR should not be given, due to 
a theoretical risk of exacerbating the disease [55].
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HISTORY OF GUILLAIN- 
BARRÉ SYNDROME

Some vaccines have been associated with Guillain-
Barré syndrome (GBS), although it is often unclear 
whether the vaccines actually cause this syndrome 
[55]. This section will summarize contraindications 
of routine vaccines for healthy children and adults 
with a history of GBS; more information about 
certain vaccines and GBS is included in the section 
on vaccine safety.

DTaP, Tdap, and Td all require caution if GBS 
occurred in a patient within six weeks after a previ-
ous dose of a vaccine containing tetanus toxoid [21; 
23; 64; 65]. Similarly, IIV/RIV requires caution if 
GBS occurred within six weeks of a prior influenza 
vaccination, and the CDC suggests considering not 
vaccinating such patients if they are not at high risk 
of influenza complications [21; 64]. The prescribing 
information for LAIV recommends caution in any 
patient with a history of GBS, and the ACIP has 
identified history of GBS after an influenza vac-
cination as a contraindication [21; 22]. The actual 
risks with these or other vaccines are not known, 
and providers should weigh the potential risk of vac-
cinating against the patient’s risk of serious illness.

OTHER ISSUES

There are several other concerns or cautions with 
specific vaccines. Although it is not possible to list 
every issue here, a few of the specific contraindica-
tions will be discussed.

Rotavirus Vaccine and Gastrointestinal Disease

Some studies have suggested a small increase in the 
risk of intussusception following rotavirus vaccina-
tion [38; 66]. In patients with a history of intussus-
ception, benefits and risks should be weighed on an 
individual basis.

DTaP, Tdap, and Neurologic Events

Both DTaP and Tdap are contraindicated if encepha-
lopathy occurred within seven days of a prior dose 
of a vaccine with pertussis components [23; 25; 
55]. This is based on a possible link between DTP 
and encephalopathy and evidence suggesting an 
association between acellular pertussis vaccines 
and encephalopathy in Japan (about one attribut-

able case per 10 million doses). Canadian surveil-
lance data from 1993 to 2002, on the other hand, 
did not find a link between whole-cell or acellular 
pertussis vaccines and acute encephalopathy cases. 
Contraindications and precautions listed in the 
prescribing information for vaccines with pertussis 
components also include the presence of unstable or 
evolving neurologic disorders, and package inserts 
and the ACIP recommendations should be reviewed 
for details [67; 68; 69; 70; 71; 72]. The CDC rec-
ommends that decisions about DTaP in children 
with proven or suspected neurologic conditions be 
decided on an individual basis [55].

With DTaP, caution should also be observed if 
reactions after a prior dose included events such as 
high fever, collapse or shock-like state, or persistent/
inconsolable crying lasting three hours or more 
within two days of prior dose, or seizure within three 
days [23; 25; 55]. However, according to the ACIP 
recommendations, such reactions following DTP or 
DTaP should not be considered contraindications to 
use of Tdap or Td in adolescents and adults.

Of note, the prescribing information for some, but 
not all, tetanus toxoid-containing vaccines does 
caution against use in patients who have had neu-
rologic reactions following a previous dose of Td or 
of tetanus toxoid.

DTaP, Tdap, Td, and Arthus Reactions

History of an Arthus reaction is another consider-
ation with tetanus toxoid-containing or diphtheria 
toxoid-containing vaccines [23; 25; 55]. An Arthus 
reaction is a local vasculitis that is associated with 
an immune reaction. Although it is an uncommonly 
reported event after vaccination, it can occur with 
vaccines containing tetanus or diphtheria toxoid. 
Signs include swelling, induration, edema, and 
hemorrhage, and there may be local necrosis. Pain is 
severe. The CDC recommends that, in a patient who 
experienced an Arthus reaction after a prior dose 
of tetanus toxoid- or diphtheria toxoid-containing 
vaccine, providers should consider deferring doses 
of DTaP, Tdap, or Td for at least 10 years [55]. If 
the reaction was to a vaccine with diphtheria toxoid 
but not tetanus toxoid, and more than 10 years have 
elapsed since tetanus vaccination, the patient can be 
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evaluated for serum antitetanus level to determine 
if tetanus protection is needed before vaccination 
is considered.

Vaccines Containing  
Diphtheria or Tetanus Components

Certain vaccines contain diphtheria or tetanus 
components, although they are indicated for preven-
tion of other diseases. For example, MCV and PCV 
contain a diphtheria component (but no tetanus 
toxoid) and therefore should be avoided in patients 
with hypersensitivity to diphtheria toxoid [73; 74]. 
In MCV, Neisseria meningitides capsular proteins are 
conjugated to diphtheria toxoid protein. In PCV, 
capsular antigens of Streptococcus pneumoniae are con-
jugated to diphtheria CRM197 protein. Certain Hib 
vaccines contain a Haemophilus influenzae capsular 
polysaccharide bound to a tetanus toxoid [75]. As 
always, vaccine components should be reviewed in 
patients who have known hypersensitivities or have 
had serious reactions to prior vaccinations.

Influenza (LAIV) and Acute or Chronic Illness

The ACIP recommends that LAIV not be used in 
patients with asthma or other conditions predispos-
ing to flu complications [12; 21]. In most cases, IIV 
or another type can be used instead. LAIV should 
also be avoided in children and adolescents who are 
receiving aspirin or salicylate therapy. Acute respi-
ratory illness with nasal congestion, which could 
interfere with delivery of the vaccine, is a reason to 
consider delaying the use of this vaccine until the 
congestion has decreased. Children younger than 5 
years of age who have recent or recurrent wheezing 
should not receive LAIV [12; 21].

PPSV Considerations

According to the prescribing information, PPSV 
should be deferred in patients with febrile respira-
tory illness or other active infection, unless the 
benefit of vaccinating at that time outweighs the 
risk [76]. Some providers revaccinate with PPSV 
every five years. However, revaccination is not recom-
mended in most healthy patients [77]. Most adults 
will need one lifetime dose. A second dose should be 

given to patients who are 65 years of age and older 
if they were previously vaccinated with PPSV prior 
to 65 years of age and if more than five years have 
passed [19]. Children and adults at very high risk 
of serious pneumococcal disease or who are likely 
to have a rapid decline in antibody levels (such as 
those with anatomic or functional asplenia or who 
are immunocompromised) should also receive a 
second dose at least five years after the first [19].

VACCINE SAFETY

Vaccine safety is initially established through clinical 
trials, and benefits must be shown to outweigh any 
risks before a new vaccine can be approved. How-
ever, the trial populations are not necessarily large 
enough to ensure that all possible adverse events 
are observed. Postmarketing surveillance provides 
additional safety information.

In the United States, vaccine safety is monitored 
through three major systems. The Vaccine Adverse 
Event Reporting System (VAERS) invites volun-
tary reporting [80]. VAERS receives approximately 
30,000 reports annually, with most reports coming 
from vaccine manufacturers and healthcare provid-
ers. Approximately 20% of reports relate to storage 
and handling of vaccines, and about 85% to 90% 
of the reports relating to vaccine reactions describe 
mild side effects such as fever, arm soreness, and cry-
ing or mild irritability. Reporting forms are available 
at the VAERS website, https://vaers.hhs.gov. This 
type of surveillance is a useful way to collect infor-
mation about possible adverse events, particularly 
uncommon events. However, with no control group, 
it is often difficult to be certain whether reported 
events are truly related to vaccination. Research-
ers often compare reported events to background 
rates of disease, but because reporting is voluntary 
(referred to as passive reporting), it is not possible 
to know the true number of events. VAERS there-
fore serves primarily as an “early warning system,” 
alerting the CDC to potential problems that require 
further investigation.
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The Vaccine Safety Datalink (VSD) is a collabora-
tive project, partnering the CDC with nine large 
managed-care organizations [81]. Each managed-
care organization tracks and reports data about 
vaccinations given, medical outcomes, and patient 
demographics. The VSD project is designed to allow 
planned safety studies and rapid investigations of 
concerns raised by patterns in VAERS data or other 
sources.

The Clinical Immunization Safety Assessment 
(CISA) Project is a network of vaccine safety experts 
from the CDC’s Immunization Safety Office, seven 
medical research centers, and other partners [82]. 
Researchers at these centers evaluate and investigate 
questions about health risks that may be associated 
with immunization.

Safety information about several specific vaccines 
is discussed below, with an emphasis on issues that 
have been in the news and may thus be on patients’ 
or parents’ minds.

MMR AND AUTISM

Although measles was considered effectively elimi-
nated in the United States in 2000, resurgence in 
the disease and regional outbreaks have resulted 
from suboptimal vaccination rates. In 2014, there 
were 667 cases of measles in the United States, more 
than 10 times the number of cases in 2000; another 
even larger spike occurred in 2019 (1,282 cases in 
31 states) [6]. A large outbreak in 2014–2015 was 
linked to unvaccinated children visiting Disneyland, 
the source patient probably being infected overseas 
(likely the Philippines) [6]. The decrease in vaccine 
coverage is in part attributed to the false belief that 
the MMR vaccine may cause autism. Based on mul-
tiple studies, experts generally agree that there is no 
evidence for a link between the MMR vaccine and 
autism, and it is important that clinicians address 
these misconceptions with patients. In 2004, the 
Institute of Medicine (IOM) reported that “the body 
of epidemiological evidence favors rejection of a 
causal relationship between the MMR vaccine and 
autism” [83]. The American Academy of Pediatrics 
has also concluded that the evidence does not sup-
port such a connection. In addition, autism is not 

thought to be immune-mediated, and there is no 
clear mechanism by which MMR would cause this 
disorder [84].

Research on the topic includes a Canadian study 
involving 27,749 children born between 1987 and 
1998 [85]. This study found no association between 
rates of pervasive developmental disorder and either 
one or two doses of the MMR vaccine. In a 2015 
retrospective cohort study of 95,727 children, MMR 
vaccine receipt was not found to predict autism 
diagnosis, even among children with older siblings 
with an autism spectrum disorder [78]. A study of 
657,461 children born in Denmark between 1999 
and 2010 found no increased risk of autism in those 
who received the MMR vaccine, including in special 
subgroups (e.g., autism risk factors, other childhood 
vaccinations) [115].

Some of the concern about MMR and autism is 
based on a study in the late 1990s that found measles 
virus ribonucleic acid (RNA) in the gastrointestinal 
tissue of children with gastrointestinal problems 
and autism. However, a case-control study designed 
to explore this issue further found no association 
between autism and persistent measles virus RNA 
in the gastrointestinal tract, or between autism and 
MMR exposure [86].

Another study used polymerase chain reaction to 
detect measles virus nucleic acids in the peripheral 
blood mononuclear cells of children with autism 
spectrum disorder [87]. This study found no 
evidence of measles virus persistence in affected 
children.

THIMEROSAL AND AUTISM

Some of the concerns about autism involve the use 
of thimerosal, a mercury-containing preservative. 
The IOM has concluded that, as with concerns 
about MMR, the evidence favors rejecting the idea of 
a causal relationship between thimerosal-containing 
vaccines and autism [83]. In addition, the same study 
that looked at MMR and autism in a large cohort of 
Canadian children also looked for any relationship 
between ethylmercury exposure and autism and 
failed to find a connection [85]. Exposure levels 
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were comparable to levels in the United States dur-
ing the 1990s. Another study, which examined the 
incidence of autism in California children before 
and after thimerosal was removed from childhood 
vaccines, found no decrease in autism following the 
change [88].

Most vaccines for children 6 years of age or younger 
that had contained thimerosal either no longer 
contain this preservative or contain only trace 
amounts—small enough that the FDA considers 
them “preservative free” [89]. IIV vaccines are now 
largely in this category, as “preservative-free” prepara-
tions of IIV are widely available. For the 2021–2022 
season, 87% of IIV vaccines are thimerosal-free or 
thimerosal-reduced formulations [118].

MULTIPLE VACCINES AND  
THE IMMUNE SYSTEM

Some parents worry that receiving multiple vaccines 
at a single visit is hard on a child’s immune system 
or that it will weaken the child’s immune defenses. 
However, there is no evidence that giving multiple 
vaccinations at a single visit weakens the immune 
system [84]. In addition, although more childhood 
vaccines are given than in the past, the immunologic 
load has actually decreased due to advances in vac-
cine technology [84].

ROTAVIRUS VACCINES  
AND INTUSSUSCEPTION

Parents and physicians who remember the with-
drawal of the original rotavirus vaccine may worry 
about a risk of intussusception. Each of the current 
rotavirus vaccines has been tested in large safety 
studies.

Safety testing for RV5 included the Rotavirus Effi-
cacy and Safety Trial, involving more than 68,000 
infants [90]. However, postlicensure data from the 
Mini-Sentinel program for 2004–2011 indicate a 
slightly increased risk of intussusception after the 
first dose (but not after subsequent doses) [38]. Pre-
licensure clinical trials did raise the possibility of 

Kawasaki disease as an uncommon adverse event, 
with five cases seen in infants who received the vac-
cine and one case in a child who received placebo (a 
non-significant difference) [40]. There have been a 
few cases reported since licensure, but these are not 
thought to exceed the background rate [91].

Original studies with RV1 involved more than 
63,000 infants [39]. Again, no association with 
intussusception was observed. Since then, a major 
study in the United States did note a possibly 
increased risk of intussusception [38]. According 
to the CDC, there is a 1 in 20,000 to 1 in 100,000 
risk of intussusception from either rotavirus vaccine 
[92]. Composite safety data have shown numerically 
higher cases of Kawasaki disease with the vaccine 
than with placebo, but again this was not a statisti-
cally significant difference [62].

INFLUENZA VACCINE AND  
GUILLAIN-BARRÉ SYNDROME

GBS was associated with a swine flu vaccine in 
1976, with an estimated 1 case per 100,000 people 
vaccinated [21]. Some observational studies since 
then have found a small increase in GBS cases 
associated with influenza vaccination, while others 
have found no link. Whether there is an association 
between current influenza vaccines and GBS is not 
known. According to the CDC, based on studies 
in prior seasons, if an association does exist the 
risk would likely be low (i.e., one case per 1 million 
people vaccinated). The IOM conducted a thorough 
scientific review of this issue in 2003 and concluded 
that people who received the 1976 swine influenza 
vaccine had an increased risk for developing GBS. 
Scientists have multiple theories regarding why this 
increased risk may have occurred, but the exact 
reason for this association remains unknown [93].

MCV AND GUILLAIN-BARRÉ SYNDROME

As of early 2008, there had been 26 confirmed case 
reports of GBS within six weeks of vaccination with 
MenACWY-D [94]. This is likely similar to the back-
ground rate, and causality has not been established. 
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However, the CDC and the FDA have noted that 
the timing in relation to vaccination was reason to 
pursue the question further and to gather more 
information. Two large studies were conducted to 
determine if MenACWY-D was the cause of GBS 
in pre-teens and teenagers, but no link was found 
among 21 million vaccinated individuals [94; 119]. 
The other MenACWY vaccines are also not associ-
ated with GBS.

Providers are asked to report any cases of GBS that 
coincide with vaccination to VAERS. Providers are 
also asked to report all GBS cases to their state health 
departments, in accordance with local guidelines. 
More complete data collection will help to clarify 
whether GBS is a concern with these vaccines.

HPV VACCINE AND ADVERSE EVENTS

Clinical trials and the post-licensure monitoring 
data of three HPV vaccines (two discontinued and 
one in current use) show that they are safe [107]. 
Since the licensure of the HPV vaccines, both the 
CDC and the FDA have monitored HPV vaccine 
safety through VAERS, VSD, and CISA systems. It 
should be noted that most of the available data is 
from the quadrivalent Gardasil formulation, which 
is no longer available in the United States. A 2009 
CDC/FDA report found that the most common 
adverse events reported to VAERS following vac-
cination with Gardasil were fainting, swelling at the 
injection site, headache, and nausea. Seven percent 
were considered serious. However, no common 
pattern for serious events has emerged, making 
it difficult to form theories about causality. GBS 
was reported but did not appear to occur at a rate 
above background levels. Blood clots were reported 
in a small number of patients, most of whom had 
pre-existing risk factors (e.g., smoking, obesity, use 
of oral contraceptives). Over the first three years of 
its use, more than 28 million doses of Gardasil 9 
were administered, and 7,244 adverse events were 
reported to VAERS, of which 3% (217 events) were 
classified as serious [107]. 

VSD surveillance examined adverse events associ-
ated with administration of Gardasil (e.g., GBS, 
stroke, venous thromboembolism) and found no 
statistically significant increased risk for any of 
these adverse events [79]. Ongoing safety studies for 
HPV include review of serious individual reports to 
VAERS; VAERS data reviews by the FDA; review of 
two years of safety data on Gardasil used in boys and 
men; research on venous thromboembolism follow-
ing HPV vaccination; and continued consultation 
with CISA [107].

Because of postmarketing reports, the prescribing 
information for the HPV vaccines includes a warn-
ing that syncope, sometimes associated with seizure-
like activity, has been reported following vaccination 
[107]. Patients should be observed for 15 minutes 
following injection.

OVERCOMING BARRIERS FOR 
CHILDREN AND ADOLESCENTS

Barriers to on-time vaccination among children and 
adolescents can be traced to many different issues, 
including parental concerns, the need for multiple 
visits, cultural differences, and financial constraints. 
Some parents are uncomfortable with the idea of 
multiple shots given at a single visit, and some have 
safety concerns that lead them to forgo certain vac-
cinations for their children or refuse immunization 
entirely. In some cases, parents are simply unaware 
of their children’s preventive care needs.

EDUCATING PARENTS ABOUT  
VACCINES AND VACCINE SAFETY

In the last decade, news reports and social media 
misinformation have increased parents’ concerns 
about vaccine safety and have led some parents to 
reconsider the value of immunization. Although cer-
tain vaccinations are required for school attendance, 
parents can usually opt out for religious reasons. 
Some states allow “philosophical” objections as well, 
creating room for parents who feel uneasy about 
childhood vaccinations to avoid them. In places 
where requirements are stricter, some parents are 
choosing to home school their children rather than 
accept vaccination [96].
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Healthcare providers can have an influence when 
parents are concerned or confused about vaccines. 
For example, in one survey, 28% of parents had 
some level of uncertainly about vaccines [97]. For 
those who ultimately decided to allow timely vac-
cination, assurances or information provided by a 
healthcare provider were important reasons for the 
decision.

When explaining vaccine recommendations or vac-
cine safety, the provider should take into account 
the parents’ level of health literacy, any language 
or reading literacy barriers, and social and cultural 
expectations. For example, for some parents, written 
material may not be sufficient due either to a low 
level of literacy or to a desire to discuss the informa-
tion with the physician directly.

Because patient education is such a vital aspect of 
vaccine promotion, it is each practitioner’s respon-
sibility to ensure that information and instructions 
are explained in such a way that allows for patient 
understanding. When there is an obvious discon-
nect in the communication process between the 
practitioner and patient due to the patient’s lack of 
proficiency in the English language, an interpreter 
is required.

In this multicultural landscape, interpreters are a 
valuable resource to help bridge the communication 
and cultural gap between clients/patients and prac-
titioners. Interpreters are more than passive agents 
who translate and transmit information back and 
forth from party to party. When they are enlisted 
and treated as part of the interdisciplinary clinical 
team, they serve as cultural brokers, who ultimately 
enhance the clinical encounter.

REDUCING THE NUMBER OF INJECTIONS

Many parents are upset by the idea of multiple shots 
on a single visit, feeling that their children will be 
too frightened or upset. Some parents request that 
certain shots be delayed, and some providers have 
devised alternative immunization schedules that 
spread injections out over time. However, there is 
evidence that delaying vaccinations to reduce the 
number of injections can lead to undervaccination. 

When doses are deferred, immunization coverage at 
both 1 and 2 years of age declines [98]. Future visits 
may be missed or delayed, and children may be left 
vulnerable to vaccine-preventable illnesses.

One way to help reduce the number of injections 
is to make use of combination formulations, which 
allow for multiple vaccines in one shot [99]. In 
addition to the familiar MMR and DTaP, Tdap, 
and Td vaccines, available combination products 
include [12; 19]:

• HepA and HepB (adults only)

• DTaP and IPV

• DTaP, IPV, and HepB

• DTaP, IPV, and Hib

• DTaP, IPV, Hib, and HepB

• MMR and varicella

Some of these products include premixed compo-
nents, while others involve components that must 
be combined by the healthcare provider according to 
instructions. Except for products that are designed 
to be used in this manner, individual vaccines 
should not be combined in a single syringe.

In their 2022 General Recommendations on Immu-
nization, the ACIP recommended the use of com-
bination vaccines whenever possible to reduce the 
number of injections and improve coverage [100]. 
The 2022 immunization schedule includes these 
formulations as an option when any component of 
the combination is indicated, other components are 
not contraindicated, and the combination vaccine is 
FDA approved for that dose of the series [12].

ADDRESSING CONCERNS  
ABOUT VACCINE COSTS

The Vaccines for Children (VFC) program is 
designed to help overcome cost as a barrier to child-
hood vaccination. All of the ACIP-recommended 
vaccines are available for children enrolled in Med-
icaid, with VFC covering children through 18 years 
of age [101]. Children who have no health insurance 
coverage, children who are underinsured, and chil-
dren who are American Indian or Alaska Native are 
also eligible for vaccines through VFC.
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“Underinsured” children are those who have private 
health insurance coverage that does not include 
vaccines, that covers only certain vaccines, or that 
has a cap on the amount to be paid for vaccinations 
[101]. In each case, VFC will cover vaccines that 
the insurance does not. These children must visit 
a Federally Qualified Health Center (FQHC) or 
Rural Health Clinic (RHC) to receive the covered 
vaccines. An FHQC is a center with a special govern-
ment designation to provide care to an underserved 
population. A typical FQHC would be a community 
health center in an underserved area. An RHC is a 
specially certified clinic in an underserved area or 
one where there is a recognized shortage of health-
care professionals [101]. All other children may 
receive vaccines from any enrolled VFC Program 
provider; most physicians, clinics, hospitals, public 
health clinics, community health clinics, and some 
schools are VFC Program providers.

Although the vaccines are free and patients can-
not be charged for them, providers participating 
in VFC may charge an administrative fee to cover 
other costs [101]. These fees are established by the 
states. Healthcare providers can learn more about 
VFC, including how to become a VFC provider, at 
the Vaccines for Children Program website, https://
www.cdc.gov/vaccines/programs/vfc/index.html.

INSTITUTING REMINDER SYSTEMS

Reminding parents to bring their children in for 
vaccinations is a proven way to increase coverage 
and is recommended in standards developed by 
the National Vaccine Advisory Committee and 
supported by other organizations [102; 103]. 
Reminders need not take up extensive staff time. 
Mailed reminders have been shown to increase 
child vaccination rates and so have telephone calls, 
which may be computer-generated to save work by 
the office staff [104; 105; 106]. Outreach should be 
more intensive for families at high risk of missing 
appointments [102].

Setting up a system of reminders for the physician 
who is responsible for prescribing the vaccinations 
can also be helpful. Charts can be flagged, or a 
computerized database can be used. The National 
Vaccine Advisory Committee also recommends con-
ducting chart audits to review how well the practice 
is meeting immunization needs and to look for areas 
for improvement [102].

OVERCOMING  
BARRIERS FOR ADULTS

Barriers to adult vaccination are similar to those 
impacting children and adolescents. These include: 
cultural differences, lack of information about what 
vaccinations are needed and when, lack of physician 
recommendation, unawareness that the protection 
they received as children for some diseases decreases 
over time, unawareness of vaccines received in child-
hood, lack of insurance, and mismanagement of 
time/priorities during office visits.

Lack of awareness is a primary reason that adults 
miss recommended vaccinations. It is common for 
adults to report that no healthcare provider had 
recommended a given vaccination, and so they did 
not know it was needed. There may also be cultural 
differences in how adults approach vaccination or 
in how services are provided. According to 2021 
surveillance data, racial/ethnic disparities exist for 
all seven vaccines the CDC is tracking [7]. The gap 
is most marked for black adults, whose vaccination 
rate averaged 18% lower than their white counter-
parts with respect to seasonal influenza, tetanus 
(with pertussis), pneumococcal, herpes zoster, and 
hepatitis B [7].

“Missed opportunities,” visits during which a patient 
was eligible for a vaccination but did not receive it, 
are common for adults. Reasons include constraints 
on time during office visits, a focus on acute care 
needs instead of prevention, and a lack of stand-
ing orders or an office reminder system that could 
prompt staff to offer the recommended vaccines 
[109; 110].
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REDUCING “MISSED  
OPPORTUNITIES” FOR ADULTS

There is evidence that when physicians recom-
mend preventive services, patients are interested 
in receiving them. For example, 95.1% of patients 
in a national survey stated that they would accept 
the herpes zoster vaccination if their doctor recom-
mended it [111]. Standards provided by the National 
Vaccine Advisory Committee, in cooperation with 
more than 60 organizations, offer evidence-based 
methods to help reduce missed opportunities for 
adults [110]. Providers should assess the vaccination 
status of all new patients and review vaccination 
status annually. Pneumococcal vaccination status 
should be reviewed when patients present for influ-
enza vaccination.

Standing orders for vaccination should be used, 
based on evidence that they improve adult vac-
cination coverage in many different settings [110]. 
Reminder systems for staff can also improve vaccina-
tion rates. In one review of studies, use of physician 
reminder systems, such as chart notations, stickers, 
and patient lists, improved coverage by a median of 
22% [112]. Assessing a practice’s success at vaccinat-
ing patients who are eligible and reporting the results 
to staff can also help to improve coverage [110].

REMINDER SYSTEMS  
FOR ADULT PATIENTS

Telephone calls, mailed reminders, and texts/
electronic reminders can help raise vaccination 
coverage among adults as well as among children 
[110]. Reminders can specify that patients are due or 
overdue for vaccinations, or they can invite patients 
to contact the provider’s office to see which vaccina-
tions they need. As with children, adults who are 
likely to miss appointments or fail to comply with 
recommendations may need particularly intensive 
follow-up.

CONCLUSION

Staying up-to-date, working with patients to maxi-
mize vaccination coverage, and monitoring and 
improving day-to-day practice can all help to improve 
vaccination rates. However, keeping up with changes 
to the child, adolescent, and adult immunization 
schedules can be challenging. Annual schedules 
often change from year to year and include both 
major changes and subtle ones. Mid-year announce-
ments from the CDC and the ACIP require clini-
cians to be alert to new information and to make 
adjustments to practice. To help clinicians check 
for updates, verify information about vaccines, 
and locate answers to common clinical questions, 
the CDC provides a Vaccines and Immunizations 
website, as does the Immunization Action Coali-
tion. Healthcare professionals should consider every 
healthcare visit as an opportunity to assess vaccina-
tion status and administer vaccines when needed. 
This will improve rates across the life spectrum, from 
infancy to elderly.

RESOURCES

Centers for Disease Control and  
Prevention Vaccines and Immunizations
https://www.cdc.gov/vaccines

Immunization Action Coalition
https://www.immunize.org

Vaccine Adverse Event Reporting  
System (VAERS)
https://vaers.hhs.gov

Vaccines for Children Program (VFC)
https://www.cdc.gov/vaccines/programs/vfc/
index.html
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Implicit Bias in Health Care

The role of implicit biases on healthcare outcomes 
has become a concern, as there is some evidence that 
implicit biases contribute to health disparities, profes-
sionals’ attitudes toward and interactions with patients, 
quality of care, diagnoses, and treatment decisions. This 
may produce differences in help-seeking, diagnoses, and 
ultimately treatments and interventions. Implicit biases 
may also unwittingly produce professional behaviors, 
attitudes, and interactions that reduce patients’ trust and 
comfort with their provider, leading to earlier termina-
tion of visits and/or reduced adherence and follow-up. 
Disadvantaged groups are marginalized in the healthcare 
system and vulnerable on multiple levels; health profes-
sionals’ implicit biases can further exacerbate these 
existing disadvantages.

Interventions or strategies designed to reduce implicit 
bias may be categorized as change-based or control-
based. Change-based interventions focus on reducing 
or changing cognitive associations underlying implicit 
biases. These interventions might include challenging 
stereotypes. Conversely, control-based interventions 
involve reducing the effects of the implicit bias on the 
individual’s behaviors. These strategies include increas-
ing awareness of biased thoughts and responses. The 
two types of interventions are not mutually exclusive 
and may be used synergistically.
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