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Foreword

Immunizations have had an enormous impact on public 
health. However, over the past decade, vaccine acceptance 
has been challenged by individuals and groups who question 
their benefit [1]. Increasing numbers of people are requesting 
alternative vaccination schedules [2, 3] or postponing or 
declining vaccination [4]. One of the main drivers for vaccine 
hesitancy has been concern over vaccine safety. In one survey 
of parents reporting concerns about vaccines, 26% worried 
about the development of autism or other potential learning 
difficulties after receiving vaccines, 13.5% expressed concern 
that vaccines could lead to chronic illnesses, and 13.2% stated 
that vaccines were not tested enough for safety prior to their 
use [5]. In another online survey of several thousand parents 
[6], most surveyed participants agreed that vaccines protected 
their children from diseases; however, more than half 
expressed concerns regarding serious adverse effects of vac-
cines. Overall, 11.5% of the parents had refused at least 1 
recommended vaccine and the development of autism was 
often cited as the reason.

Therefore this book “The Clinician’s Safety Resource 
Guide: Optimizing Prevention of Vaccine Preventable 
Diseases Across the Lifespan” comes as a welcome publica-
tion to assist the healthcare provider in addressing vaccine 
safety concerns. The book is organized into a number of sec-
tions to aid in retrieving the needed information for routine 
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immunizations in the United States over the entire age spec-
trum including, children, adolescents, adults and pregnant 
women. The document also provides “evidence-based strate-
gies for talking with patients about vaccines”, succinctly 
describes the vaccine safety system, and summarizes each of 
the recommended vaccines, the clinical manifestations and 
impact of the diseases they prevent, the official immunization 
recommendations, contraindications and precautions, infor-
mation on vaccine effectiveness and safety, and standardized 
talking points for use with patients. The final section contains 
information on specific vaccine concerns and the scientific 
data to address these concerns.

The book leaves the reader with an understanding that 
vaccines are comprehensively evaluated prior to their licen-
sure. They are developed, tested, and regulated in a very simi-
lar manner to other drugs, but usually in much larger numbers 
of subjects and with comprehensive surveillance systems to 
assess any increase in adverse events after licensure. In addi-
tion the final section outlining the specific vaccine concerns, 
highlights that not all parents and patients have the same 
questions about vaccine safety and that the information must 
be tailored to the question. Addressing vaccine safety con-
cerns is a time and effort consuming process [7]. With the 
assistance of this book, this task can be made more efficient 
and productive. We owe the authors our great appreciation 
for their work.
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This book contains useful information on vaccines that are 
routinely recommended for most children, adolescents, adults 
and pregnant women in the United States. This information 
has been compiled and tailored for all vaccine providers and 
their staff.

First, evidence-based strategies for talking with patients 
about vaccines are described. Then, the vaccine safety system 
is discussed. The following section contains summaries of 
recommended vaccines along with the diseases they prevent. 
These summaries include official recommendations, contrain-
dications and precautions, information on vaccine effective-
ness and safety, and standardized talking points for use with 
patients. The final section contains summaries and talking 
points covering numerous potential vaccine adverse events 
and the current scientific evidence for associations (or non-
associations) with vaccines.

Much of the information contained herein will be made 
available on the website for the Institute for Vaccine Safety at 
Johns Hopkins Bloomberg School of Public Health, found at 
the following link: http://www.vaccinesafety.edu. This content 
will also be available as an electronic searchable database in 
the associated app for smartphones, tablets and computers.

The website and app will be updated after each meeting of 
the Advisory Committee on Immunization Practices (ACIP), 
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to reflect any changes in recommendations made. The entire 
book will be updated regularly to incorporate new evidence 
as it arises. Feedback on the content of this book is encour-
aged and appreciated. To provide your feedback, please con-
tact the authors at info@hopkinsvaccine.org.

We hope that having this information succinctly summa-
rized and readily available will help providers and their staff 
be more comfortable and confident when answering ques-
tions and recommending vaccines to their patients.

Chapter 1. Introduction
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Conversations about vaccines with many patients can be easy. 
For some patients, vaccines can be a difficult topic. Talking 
with patients about uncomfortable topics can be challenging. 
However, it is part of providers’ everyday interactions with 
patients. Within these interactions, the uneasiness surround-
ing certain topics more often emanates from the patient than 
the provider. In many cases, providers are able to overcome 
patients’ uneasiness, as they have dealt with a particular topic 
frequently and are thus comfortable addressing it.

Talking about vaccines with patients who have concerns or 
questions can be difficult, given the unfortunate and abundant 
misinformation surrounding vaccines in the media and com-
municated by peers. Uneasiness can be more mutual when 
discussing vaccines. In this book, we provide many of the facts 
you will need to address both simple and complicated ques-
tions, including Advisory Committee on Immunization Practice 
(ACIP) recommendations, a description of the disease(s) being 
prevented, the vaccine(s) available, contraindications, vaccine 
effectiveness, and an overview of safety for the particular vac-
cine or combined vaccine. We include a section on important 
information for obstetric providers and considerations in 
pregnancy.

A presumptive approach to vaccinating on time should be 
the framework you use when you approach vaccination. 

Chapter 2
How to Talk with Patients 
About Vaccines
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Getting vaccines according to the ACIP schedule should be 
the default choice for your patients. The way physicians intro-
duce vaccination can be very influential on patients’ willing-
ness to vaccinate [1, 2]. Instead of asking patients, “Would you 
like to get your influenza vaccine today?” changing that sim-
ple question into the statement, “It’s time to get your influ-
enza vaccine today” can make a dramatic difference. The 
latter phrasing presumes that vaccination will occur, and 
therefore frames vaccination as the default. Framing vaccine 
receipt as a routine procedure indicates to the patient that 
vaccination is expected, and it is the standard of care in your 
practice. It sets getting vaccinated on time as the default for 
the patient in the decision-making process. This phrasing does 
not take a patient’s choice away. A patient always has the 
final say in deciding whether or not to vaccinate. The advan-
tage to presuming vaccination is that it clearly and confi-
dently indicates to the patient that vaccination is important 
and is the standard of care that you endorse for them.

While the majority of patients that you encounter may be 
accepting of the vaccines you recommend, some may be more 
reluctant. This reluctance can exist for a variety of reasons 
and may not always be due to a lack of awareness or knowl-
edge of the recommended vaccines. Vaccine hesitancy often 
involves deeply held world views, misperceptions formed 
over time, or beliefs adopted from others in their family or 
social circles. When you encounter a patient who is hesitant 
about receiving vaccines, whether he/she has just a few spe-
cific questions or seems more reluctant overall, how you dis-
cuss vaccines is very important. Listen to the patient to 
understand what they believe and why.

Vaccine conversations can be broken down into message 
framing and message content. It is often intuitive when a patient 
has a misperception to attempt to counter or debunk that myth 
or misperception. However, correcting misinformation alone 
can, in fact, reinforce the misperception or backfire [3].

We provide a five-step strategy to work with vaccine hesi-
tant patients:

Chapter 2. How to Talk with Patients About Vaccines
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 1) Establish empathy and credibility
 2) Briefly address specific concerns, if any
 3) Pivot to disease risk
 4) Convey vaccine effectiveness
 5) Give a strong and personalized recommendation.

Establishing empathy and credibility with the patient is 
very important. This is especially important for patients with 
specific concerns that may stem from popular myths or claims 
from invalid research, as this approach allows you to connect 
on a broader sentiment or value that you both find important 
[4]. With this said, you must be very careful to not affirm a 
myth or misperception while attempting to make that con-
nection. For example, if a patient says that he/she is con-
cerned about getting a flu shot because the flu shot will cause 
the flu, don’t attempt to connect with the patient by affirming 
this misconception with, “I understand why you are worried 
the flu vaccine might cause the flu”. Restating the concern, 
even if later addressed in an effort to overcome it, can ulti-
mately reinforce the false belief. Instead, connect first with 
the deeper desire to stay healthy since the patient is clearly 
interested in staying healthy. An empathetic and credible 
response to this concern might start with, “So what I hear you 
saying is that you want to avoid the flu and stay healthy”. By 
connecting with the value or sentiment underpinning a mis-
guided concern, you are likely to find common ground on the 
topic without affirming or confirming misguided beliefs.

For patients with specific concerns, it may be helpful to 
begin by borrowing a technique from the field of Motivational 
Interviewing  – that is, asking permission to share. “I’ve 
looked into this a great deal. Would it be okay if I shared with 
you what I’ve found out about this?” By doing this, assuming 
the patient says yes, which most will, you have made the 
patient more receptive to your next statements.

After establishing an empathetic and credible conversation 
and obtaining permission to share, there is now an opportu-
nity to discuss the specific concern or concerns originally 

Chapter 2. How to Talk with Patients About Vaccines
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raised by the patient. The detail of your response may should 
need to be tailored to the educational level of the patient and 
how much evidence they desire. You may find yourself walk-
ing a fine line between providing information and lecturing, 
which can be off-putting. Be careful about bringing up poten-
tial concerns the patient didn’t raise in the first place, and in 
general, keep explanations simple. A simple myth is more 
cognitively attractive than an overcomplicated correction. 
Remember: “less is more.”

Once you have respectfully acknowledged a patient’s 
concern, the next important approach of message framing is 
pivoting to the disease. Instead of persisting in an attempt to 
dissuade them from a misguided belief, turn instead to 
emphasizing the susceptibility to and severity of the dis-
eases vaccines protect against, since the risk of contracting a 
vaccine-preventable disease is much greater than the risk of 
suffering a severe adverse reaction from a vaccine [5]. This 
allows you to steer the conversation in an educational direc-
tion around a common enemy (i.e. the diseases) instead of 
toward a potentially adversarial back and forth about a 
specific vaccine or vaccine components. Because overall 
childhood vaccination rates are high in the US and have 
been for some time, patients are often not familiar with how 
dangerous some of these diseases can be for themselves 
and/or their children. Instead, they may be more familiar 
with, and more fearful of, highly publicized reports of rare 
adverse events or myths. It is important to emphasize that 
diseases like influenza and pertussis have not been eradi-
cated and continue to pose a substantial risk. When pivoting 
to the disease, there is a fine line between informing a 
patient and intimidating or scaring a patient. The goal is not 
to scare patients into getting vaccinated but rather to shift 
the focus of the conversation from myths about vaccines to 
facts about the diseases they prevent.

Emphasize what can be done to protect from these dis-
eases. Provide the patient with the fact that vaccination is a 
highly effective and very safe way to prevent these diseases. 
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The immunization schedule for children recommended by the 
ACIP begins providing protection to infants as young as they 
can safely and adequately respond to the vaccine. Protecting 
infants as young as possible, rather than delaying vaccines or 
using an alternative schedule, protects these very vulnerable 
babies when they are often at increased risk of serious com-
plications from vaccine-preventable diseases. Waiting to vac-
cinate leaves the patient or child at risk of disease.

Those with lower perceptions of risk or lower perceptions 
of efficacy are significantly less likely to take action [6]. 
Translating these concepts to vaccine acceptance means that 
individuals with the greatest understanding of disease risk as 
well as the greatest awareness that the act of vaccinating will 
protect them from that disease risk will be more likely to vac-
cinate. Discussions of disease risk must always be paired with 
self-efficacy and a call to action to be effective. Follow discus-
sions about disease risk with the message that vaccination is 
the single best decision a patient can make to protect himself, 
herself or their child. By doing this, a patient will have a 
clearer understanding that his or her conscious decision to 
vaccinate will indeed help protect from disease.

Close the conversation with a strong and personalized 
recommendation. Offer that you strongly recommend vacci-
nation to your friends and family in addition to your patients. 
If you have children and they are vaccinated (or will be vac-
cinated), mentioning this as well can help increase patient 
trust in your recommendation.

While all healthcare providers want the best care and edu-
cation for their patients, time and resources are limited. In 
this book, you will find an organized repository of the most 
salient information about vaccination. Consisting of a compi-
lation of brief summaries about vaccines that are recom-
mended (and not recommended) for their patients, you will 
be able to quickly find useful, evidence-based answers to 
safety and effectiveness questions that you or your patients 
have. Summaries include systematically-developed reviews of 
the scientific literature around a broad range of vaccine 
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safety issues and talking points to help guide you through 
some of the more challenging provider-patient discussions 
you may encounter.

The framework of the talking points provided in each sum-
mary is based on the five-step strategy detailed above. All 
five steps will be included in each set of talking points. This 
means there will be some redundancy between the talking 
points in different summaries, especially in the first and last 
steps. However, it also means that each set of talking points 
will be able to stand on its own without this explanation. In 
some, there will be talking points for Step 2 to address com-
mon concerns (such as influenza vaccine causing influenza). 
In other cases, this section is left blank and is left to the pro-
vider to determine the answer based on the specific concern. 
In some of these talking points, we have given suggested 
wording while in others, we simply provide the facts for the 
provider to adapt to his or her own personal communication 
style. The framework to be used for each set of talking points 
is demonstrated in the below example.

 Framework for Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family, and my friends about this topic?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and dangerous.

Chapter 2. How to Talk with Patients About Vaccines
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Step 4: Convey vaccine effectiveness

  •  The good news is that there are vaccines that prevent these 
diseases.

  •  Vaccines have been shown to be very safe and effective.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.

To further reinforce these messages, we have developed an 
individually-tailored app for smartphones, tablets, and com-
puters that surveys patients and then provides vaccine 
information. Vaccine information is provided in the form of 
video content that is tailored to the specific vaccine atti-
tudes and beliefs of the patient, and messages are presented 
in a manner consistent with the framework described in this 
chapter. The vast majority of patients who have used the 
app found it interesting, clear to understand, helpful, and 
trustworthy.

There are many evidence-based strategies for increasing 
vaccination rates beyond conversations with patients. While 
not the focus of this book, providers should consider which of 
these strategies may be practical for implementation in their 
offices. Many of these are fairly straightforward, such as 
standing orders for vaccination, and can markedly increase 
vaccination uptake in an office (standing orders can be 
thought of as the ultimate ‘presumptive’ recommendation). 
The Community Preventive Services Task Force (CPSTF) has 
reviewed many of these strategies, and their findings can be 
accessed at their website: https://www.thecommunityguide.
org/topic/vaccination.

(continued)

Framework for Talking Points
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We hope you find this book useful in your conversations 
with patients. As one of their most trusted sources for  medical 
advice, the more confident you are in promoting vaccines, the 
more confident they will be in accepting them for themselves 
or their children.

Contributions to this chapter were made by Allison Chamberlain, PhD, 
MS (Emory University Rollins School of Public Health).
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Safety standards for vaccines are very high given they are 
used among healthy persons for prevention rather than treat-
ment and it is often difficult to predict who will be exposed to 
and develop a particular disease if they are not immune. 
Additionally, vaccines often target vulnerable populations 
such as infants and pregnant women. Vaccines can be 
required for day care, school entrance and attendance, and 
certain professions such as healthcare workers, increasing the 
government’s burden to monitor and ensure safety. Lastly, 
vaccines are often used among a very large proportion of the 
population, such as all children, and consequently a rare risk 
of adverse reactions may impact a significant number of 
people. There are a broad range of activities conducted by the 
federal government, the private sector and academic investi-
gators to optimize the safety of vaccines and identify, charac-
terize and minimize vaccine adverse reactions when they 
occur. These activities are described below, largely summariz-
ing a more detailed review [1].
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 Pre-Licensure

 Pre-clinical Studies

Pre-clinical safety assessments are laboratory and animal stud-
ies that do not include humans. These studies characterize prod-
ucts by physical, chemical and biological methods, control of the 
manufacturing process, and lot release tests for safety, purity, 
and potency [2]. As vaccine candidates are developed, they are 
examined for possible adverse events. Ingredients in vaccines 
such as any adjuvants, which are substances that boost the 
body’s immune response to vaccines, are evaluated. Nonclinical 
studies are carried out in animal models where potential toxic-
ity is assessed in regard to dosage, route of administration, 
number of doses and other characteristics. Vaccines targeting 
pregnant women or females of reproductive age include assess-
ment of adverse effects on fetal development in animals.

After nonclinical assessments have provided evidence that 
the vaccine is safe to test in humans, the sponsor (academic insti-
tution, organization or manufacturer developing the vaccine) 
submits an Investigational New Drug (IND) application to the 
Food and Drug Administration (FDA). The FDA evaluates the 
information on vaccine toxicology, manufacturing and quality 
control, plans for clinical studies, and the investigators’ clinical 
trials expertise. After review, the FDA grants permission to initi-
ate clinical trials in humans; however, the FDA has the authority 
to stop the study at any time if safety concerns arise [3].

 Clinical Trials

Following FDA approval, the investigator must obtain 
Institutional Review Board (IRB) approval to ensure that 
appropriate safeguards are put in place to protect all study 
subjects during the trial. Clinical trials are then conducted in 
four phases:

Phase I: 20-100 healthy subjects are included to assess 
dose-related toxicity and immunogenicity.
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Phase II: 50-1,000 healthy subjects are divided into control 
and intervention groups to assess vaccine responses, 
safety, and sometimes clinical efficacy. Also, dose- 
related immune responses are usually assessed.

Phase III: 1,000-50,000 or more subjects. Similar to Phase II 
trial but with greater power to assess safety due to the 
larger study size. Most Phase III trials assess actual clinical 
efficacy or an immune correlate of protection, if known, 
and the proportion of vaccinees who develop that immune 
protection level. Phase III trials are also used to collect 
data on vaccine production consistency and manufactur-
ing scale up. Data generated from Phase III trials are the 
major trials upon which FDA evaluates products for safety 
and effectiveness to determine if a license is warranted.

Phase IV: These are conducted after licensure and are 
more likely to be able to detect delayed onset and rarer 
adverse events.

Clinical trials are phased to maximize the information 
gained while minimizing the risks to human subjects. Phase I 
and II trials usually include only healthy volunteers and may 
include only a restricted age range. Phase III trials target 
populations for the use of the vaccine post-licensure and may 
include individuals with underlying health conditions. Each 
trial usually has a Data and Safety Monitoring Board (DSMB) 
composed of an independent panel of experts who review 
safety data and can call for the end of the trial due to unac-
ceptable risks or because it is deemed unethical to not provide 
the vaccine to those in the control group as the data conclu-
sively show the vaccine is both effective and safe. Clinical tri-
als in each phase may involve a true placebo or the experimental 
vaccine may be compared to an existing licensed vaccine.

 Regulatory Approval and Vaccine Licensure

The sponsor, usually the manufacturer, submits a Biologics 
License Application (BLA) to the FDA for vaccine licensure. 
A BLA includes biological and chemical compositions of the 
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vaccine, results from clinical trials, description of the manu-
facturing facility, proposed product labeling, and post- 
licensure surveillance plans. The FDA inspects manufacturing 
sites to evaluate compliance with current Good Manufacturing 
Practice (cGMP) and other industry standards to ensure 
purity, potency, safety and consistency in manufacturing. The 
decision to approve a BLA is based on disease epidemiology, 
vaccine safety and efficacy [3].

 Vaccine Manufacturing

After the approval of a BLA, the licensed vaccine and its 
manufacturing processes are monitored by the FDA. In addi-
tion to the safety tests carried out before licensure, each 
batch of vaccines, called a lot, undergoes testing for purity, 
potency, and sterility. Any changes to the vaccine, its label, or 
manufacturing process must be submitted to the FDA for 
approval prior to product distribution. Before approving the 
change, the FDA may require further testing to confirm con-
tinued safety of the vaccine [3].

 Post-Licensure

 Vaccine Recommendations

Following licensure, the Advisory Committee on Immunization 
Practices (ACIP) makes recommendations to the Centers for 
Disease Control and Prevention (CDC) about the optimal 
use of the vaccine. The ACIP consists of fifteen members who 
are experts in relevant fields such as immunology, vaccine 
research and development, internal medicine, pediatric care, 
nursing, infectious diseases, public health, and social aspects 
of immunization programs. The committee also includes eight 
non-voting ex officio members who represent federal govern-
ment agencies with immunization responsibilities in the 
United States. Representatives from professional medical 
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associations such as the American Academy of Pediatrics 
(AAP), the American Academy of Family Physicians (AAFP), 
the American College of Obstetricians and Gynecologists 
(ACOG), and the American Medical Association (AMA) 
participate in these discussions as liaisons, and vaccine rec-
ommendations are coordinated or harmonized with AAP, 
AAFP and ACOG.

Taking into consideration risks, benefits and costs of the 
vaccine, and disease epidemiology, the ACIP makes a recom-
mendation to CDC including guidelines on which persons 
should be vaccinated, number of doses, timing, age of admin-
istration, and also provides information on adverse events, 
contraindications and precautions. The ACIP recommenda-
tions, once accepted by CDC, may lead to changes in the 
national immunization schedule which in turn may lead to 
widespread use of the vaccine. However, the speed of uptake 
of a new vaccine even after ACIP recommendation can 
depend on other factors including provider knowledge, costs 
and financing mechanisms (e.g. if insurance companies cover 
the cost), and public acceptance [4].

 Post-Licensure Safety Surveillance

Clinical trials determine the safety and efficacy of vaccines 
and the ACIP guidelines are intended to ensure that the ben-
efits outweigh the risks of vaccines. However, clinical trials 
have limitations. They are usually conducted with strict inclu-
sion criteria, usually in healthy subjects within a certain age 
group, and therefore results may not be generalizable to all of 
the populations the vaccine is actually used in after licensure. 
Trials may not be large enough to detect rare adverse events. 
For example, if an adverse event occurs at a population 
 baseline rate of 1 in 1,000 people and the vaccine doubles this 
risk, a clinical trial would need 50,000 subjects (which is 
larger than most clinical trials) to statistically detect an 
increased risk posed by the vaccine. Given the near universal 
use of many vaccines, this adverse reaction could impact 
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4,000 persons annually, assuming a birth cohort of 4 million 
and 100% immunization coverage [5]. Additionally, due to 
limited follow- up, delayed onset adverse events may be 
missed. For these reasons, post-licensure surveillance and 
studies are vital to ensuring continued vaccine safety.

The Vaccine Adverse Events Reporting System (VAERS) is 
the national passive surveillance system that is co- administered 
by the FDA and the CDC. All healthcare providers of child-
hood vaccines are required to report certain adverse events to 
VAERS; the public may also report adverse events. Due to the 
fact that reports are observations from a variety of sources, not 
physician confirmed events and there are no standardized case 
definitions, FDA and CDC medical officers review reports of 
serious events, deaths, and unusual patterns to identify cases 
that may represent a safety signal that requires additional 
safety studies. VAERS has the ability to detect signals of rare 
events. However, the system suffers from both under- (not all 
adverse events are reported) and over- (non-vaccine related 
events are reported) reporting. The reports submitted to 
VAERS may also be incomplete and insufficient to confirm a 
diagnosis. Furthermore, the system does not have data on the 
number of vaccine doses administered (doses distributed are a 
poor estimate of this number) nor the incidence of the adverse 
event in unvaccinated populations; therefore, it is not possible 
to calculate incidence rates in vaccinated versus non-vacci-
nated persons [6]. Such comparisons are important to assess 
whether a given adverse event is causally or coincidentally 
related to vaccination. For example, if the rates were actually 
the same, then the data would imply that vaccination did not 
cause the event. On the other hand, if the rate was higher in 
vaccinees, this would imply vaccine is playing a causal role. 
Despite the weaknesses of VAERS for assessing causation, 
VAERS acts as an early warning system of possible vaccine 
safety problems that may require further investigation

Vaccine safety signals that arise from clinical trials or pas-
sive surveillance such as VAERS are often assessed through 
large-linked databases which include inpatient, outpatient, 
laboratory and pharmacy records. These large-linked 
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 databases are often referred to as active surveillance as they 
can be used to rapidly evaluate the safety of newly licensed 
vaccines or vaccines that are being used in special popula-
tions, such as pregnant women.

The Vaccine Safety Datalink (VSD) is the active surveil-
lance system which is overseen by the CDC. The VSD is a 
large-linked database of eight managed care organizations 
(MCO) that cover 1.8% of the United States population 
under 18 years of age and 1.5% of those over 18 years [7–9]. 
VSD sites are closed healthcare systems resulting in all clini-
cal records being readily available. These data include details 
on vaccines, including vaccination dates, vaccine types and 
lot numbers. VSD studies often include review of the clinical 
records, providing far more detail compared to VAERS. 
Adverse event rates can be calculated using the data, provid-
ing the ability to evaluate rare events that could not be 
detected in clinical trials due to the sample size. VSD data 
also can be used to assess potential adverse events with 
delayed onset (as long as the patient is continually enrolled 
in the site) and among special populations not included in 
clinical trials for licensure. VSD can rapidly conduct chart 
reviews to validate outcomes, typically using standardized 
case definitions developed by the Brighton Collaboration 
[10]. The VSD facilitates high quality and rapid vaccine 
safety studies either in an ongoing basis for pre-specified 
outcomes using Rapid Cycle Analysis or through ad hoc 
studies. The VSD allows for calculation of the rates of a given 
illness in vaccinees versus non-vaccinees, which is often criti-
cal in determining if vaccine is playing a causal role. Many 
VSD studies use self-controlled designs in which the risk of 
an event is compared in a specified time period after vacci-
nation to another time period among vaccinated persons. 
This study design using individuals as their own controls 
adjusts for factors such as healthcare seeking behavior. 
Further, VSD can also look at particular time frames after 
vaccination and compare the rates of the adverse event in 
that time frame with what would be expected in an unvacci-
nated population.
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The Post-Licensure Rapid Immunization Safety Monitoring 
(PRISM) Network was established to supplement VSD for 
the 2009-10 H1N1 influenza vaccination program [11]. PRISM 
is now a part of FDA’s post-licensure vaccine safety system. 
PRISM links 8 state immunization registries to capture who 
received which vaccines with 4 large health insurance plans 
capturing some vaccine exposures and a broad range of 
health outcomes for over 100 million persons [12]. PRISM is 
able to conduct chart review, although not as rapidly as the 
VSD. PRISM is also used to conduct high quality and rapid 
vaccine safety studies either in an ongoing basis for pre-
specified outcomes using Rapid Cycle Analysis or through ad 
hoc studies.

Other large-linked databases are used for conducting 
Rapid Cycle Analysis and ad hoc studies among special popu-
lation. The Centers for Medicare and Medicaid Services 
(CMS) focuses primarily on persons aged 65 years and older, 
including about 14 million vaccinees annually. The Department 
of Defense (DoD) Medical Surveillance System included mili-
tary personnel and their families, which is about 2.6 million 
persons. The Department of Veterans Affairs (VA) includes 
military veterans not provided care through DoD and Federal 
Employees, which is about 5 million persons. The Indian 
Health Services (IHS) includes American Indian and Alaska 
Native populations, which is about 350,000 persons. CMS, 
DoD, VA and IHS are able to include chart review and have 
historically been focused primarily on influenza vaccines.

 Coordination of Vaccine Safety Activities

Many government and nongovernmental partners contribute 
to assessing and monitoring vaccine safety across the United 
States. The Department of Health and Human Services 
(HHS)’s National Vaccine Program Office (NVPO) coordi-
nates the efforts of the National Institutes of Health (NIH), 
the National Vaccine Injury Compensation Program (VICP), 
FDA, and CDC. The National Vaccine Advisory Committee 
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(NVAC) advises this office in a capacity similar to the 
ACIP. Other partners such as state and local health depart-
ments, academic institutions, professional medical associa-
tions, healthcare providers, insurance companies, philanthropic 
organizations, and vaccine manufacturers, contribute to the 
provision of safe vaccines and communicate safety risks to 
the public [1].

 Causality Assessment

Causal relationships between vaccines and adverse events 
can be established by demonstrating an increased risk of the 
adverse event in vaccine recipients or through documenting 
the role of a vaccine component in the pathogenesis of the 
adverse event [13, 14]. Increased risk is identified from ran-
domized controlled trials or observational epidemiologic 
studies, such as those performed by the VSD. Prior to licen-
sure, vaccine recipients are compared to placebo or control 
vaccine recipients in randomized clinical trials to assess dif-
ferences in adverse events. These randomized studies provide 
the highest quality of evidence for or against causal associa-
tions. However, the sample size in these studies is usually too 
small to detect small increases in risk and often do not 
include all the populations who will receive the vaccine after 
licensure.

After licensure, reports to VAERS of adverse events follow-
ing immunization (AEFI) are monitored. VAERS reports and 
case reports in the medical literature of AEFI based on a tem-
poral relationship are commonly misunderstood as causal; a 
temporal association alone, even with a hypothesis as to how 
the vaccine might have caused an adverse event, does not 
establish a causal relationship [13, 14].

If a potential signal for an AEFI is detected, controlled 
epidemiological studies may be conducted to determine if 
there is an increased risk in vaccinated persons as compared 
to people who did not receive the vaccine. Several types of 
studies have been used including case-control, cohort, and 
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self-controlled studies. These studies are usually not random-
ized so they can be subject to several possible biases and 
confounders. A common concern is healthcare seeking bias. 
People who chose to be vaccinated may be more likely to 
seek other healthcare services and consequently be more 
likely to be diagnosed with other adverse health outcomes. 
Healthcare seeking bias creates a spurious association 
between vaccines and adverse events. Usually a single study 
is insufficient to establish a causal relationship. The evidence 
is much stronger if consistent associations are found in differ-
ent studies conducted in different populations by different 
investigators, sometimes using different methods. Causal 
relationships have been established between vaccines and 
adverse events even when the biologic mechanism has not 
been identified, such as with intussusception following rotavi-
rus vaccines [15–17] and Guillain-Barré syndrome following 
influenza vaccines [18, 19].

Identifying the biologic mechanism for an adverse event, 
sometimes referred to as mechanistic evidence, can provide 
strong evidence for a causal relationship even if epidemio-
logic studies have not documented an increased risk in the 
general population [13]. For example, the yellow fever vaccine 
virus has been found in liver tissue of patients with viscero-
tropic disease [20] and measles vaccine viruses have been 
identified in lung tissue in immunocompromised patients with 
pneumonia [21, 22]. Immediate hypersensitivity reactions, 
including anaphylaxis, usually occur within minutes after 
exposure. In the absence of other possible exposures, immedi-
ate hypersensitivity reactions that occur shortly after a vac-
cine are usually assumed to have been caused by the vaccine 
if there have been no other possible exposures to potential 
allergens. Skin testing with the vaccine can sometimes provide 
supportive evidence of allergy to specific vaccines or vaccine 
components, but false positive reactions do occur [23, 24].

Individual AEFI should be reviewed in a systematic man-
ner for assessment of possible causal associations. In the US, 
an algorithm approach was developed by the CDC coordinated 
Clinical Immunization Safety Assessment (CISA) network 
and has been used in recent years for review of serious adverse 
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events [14]. The method was modified for use in developing 
countries by the World Health Organization (WHO) [25, 26]. 
The method requires persons doing the assessment to collect 
essential information about the case and to ask key questions 
in a logical sequence before determining the correct assess-
ment. The validity of the diagnosis should be determined 
followed by assessment of other possible causes, if a general 
casual association has been made between the vaccine and 
the adverse event, and determination if the timing of the 
event is consistent with existing knowledge. Depending upon 
the answers to the questions, the algorithm branches to reach 
a logical conclusion. Use of this approach can prevent the 
common mistake of assuming causal relationships based 
upon temporal relationships.

Systematic reviews of causality assessment have historically 
been conducted in the US, by the Institute of Medicine (IOM), 
now called the National Academy of Medicine (NAM) [13]. 
The IOM used stringent criteria for reviews of the evidence. 
Starting from a neutral position, the committee weighed the 
available evidence and published conclusions. However, the 
majority of the assessments conducted have resulted in con-
clusions of “The evidence is inadequate to accept or reject a 
causal relationship”. These assessments are often not helpful 
and do not reflect the available evidence for or against a causal 
relationship. The Institute for Vaccine Safety (IVS) of Johns 
Hopkins Bloomberg School of Public Health uses similarly 
rigorous criteria for vaccine causality assessment, focusing on 
epidemiological evidence and potential biological mecha-
nisms. However, determinations are more frequently conclu-
sive than those of the IOM, as the reviews included in this 
book and on our website (http://www.vaccinesafety.edu) are 
intended for clinicians, the public and policy makers who are 
particularly interested in clarity of messages.

 Vaccine Injuries and Compensation

The National Childhood Vaccine Injury Act was passed in 
1986 spurred by a major increase in litigation against vaccine 
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manufacturers and healthcare providers who administered 
vaccines. The primary vaccine of concern at the time was the 
whole-cell pertussis vaccine. This litigation led to vaccine 
shortages, some manufacturers dropping out of the market, 
and other problems. Further, it led to the recognition that 
when a child is vaccinated, that child is not only protecting 
him/her self but also is protecting the community by prevent-
ing spread of the disease to other persons including persons 
who cannot be protected by vaccines because of contraindi-
cations. Society owed individuals injured by vaccines com-
pensation because of the benefits they were trying to bring to 
society. Thus, the legislation recognized the broad value of 
vaccines to the population at the expense of a very small 
number of people who experienced serious vaccine adverse 
events, and those persons were owed compensation. As a 
result, it also fostered the need for improving vaccine safety 
monitoring to help determine who was eligible for compen-
sation [27]. The act authorized the establishment of the VICP, 
a no-fault system to provide financial assistance to individu-
als injured following recommended vaccines incorporated 
into the program. Compensation is awarded to individuals 
whose injury is included on the vaccine injury table and 
occurred within the specified time period, or if the claimant 
can prove the injury was caused by the vaccine. As this cau-
sality assessment is of a much lower standard than is used to 
establish causality scientifically, there are far more compen-
sations than scientifically accepted vaccine injuries. While 
compensations through the VICP are essential to the national 
immunization program, they can be interpreted inaccurately 
by the public as an admission of wrongdoing by the govern-
ment or vaccine manufacturers [1, 28].

 Conclusion

In summary, the vaccine safety system is extremely rigorous 
yet complex and often not fully understood by the public or 
healthcare providers. Vaccines have an excellent safety record 
and the system has demonstrated its ability to detect, charac-
terize and prevent rare and serious adverse reactions when 
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they occur. As new vaccines are introduced and populations 
targeted for vaccines expand, continuous monitoring of vac-
cine safety is essential for public confidence in immunization 
programs.

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience, and what I share with my patients, my 
family, and my friends about the vaccine safety system?

Step 2: Briefly address specific concerns, if any

 •  What many people don’t realize is that there is a ton of 
work going on behind the scenes to make sure our vaccines 
are very safe.

 •  Because we give vaccines to healthy people to prevent 
disease (instead of to sick people to treat disease like 
most medicines), vaccines are held to a much higher safety 
standard than other medicines for which common side 
effects are often tolerated in order to treat the disease.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and dangerous.

Step 4: Convey vaccine effectiveness

 •  The good news is that there are vaccines that prevent these 
diseases.

 •  Vaccines have been shown to be very safe and effective.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my 
family, and my friends.

Talking Points
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Below is a table summarizing the recommended use of vac-
cines during pregnancy in the US.  Included in this table is 
information most relevant to women of child-bearing age for 
certain vaccines. For more information about these vaccines 
and their use outside of pregnancy, please see the individual 
summaries on the following pages, or the websites listed 
below.

The American College of Obstetricians and Gynecologists 
(ACOG) provides information on vaccinating during preg-
nancy at the following website: http://immunizationforwomen.
org/providers/pregnancy/pregnancy.php. The Centers for 
Disease Control and Prevention (CDC) lists guidelines for 
vaccinating during pregnancy at the following website: https://
www.cdc.gov/vaccines/pregnancy/hcp/guidelines.html.

Chapter 4
Vaccines and Pregnancy

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_4&domain=pdf
http://immunizationforwomen.org/providers/pregnancy/pregnancy.php
http://immunizationforwomen.org/providers/pregnancy/pregnancy.php
https://www.cdc.gov/vaccines/pregnancy/hcp/guidelines.html
https://www.cdc.gov/vaccines/pregnancy/hcp/guidelines.html


30

Vaccines and Pregnancy

Vaccine Relevant Information

Hepatitis A Not routinely 
recommended 
during 
pregnancy

The low theoretical risk of vaccination should be weighed
against the risk of hepatitis A infection among pregnant
women at high risk of exposure.

Hepatitis B Not routinely 
recommended 
during 
pregnancy

In order to prevent perinatal hepatitis B infection, all 
pregnant women should be routinely screened for hepatitis 
B surface antigen (HBsAg), and subsequent postexposure 
immunoprophylaxis should be administered to infants born 
to women who are HBsAg-positive or of unknown HBsAg 
status. 

Herpes Zoster Contraindicated 
during pregnancy

Human 
Papillomavirus 
(HPV)

Not routinely 
recommended 
during 
pregnancy

If a woman is discovered to be pregnant after receiving 
HPV vaccine, no intervention is indicated. The remaining 
doses in the series should be delayed until after the 
pregnancy.

Inactivated 
Influenza 
Vaccine (IIV)

Routinely 
recommended 
during 
pregnancy

Pregnant women and young children are at increased risk
of complications and hospitalizations from influenza.

Live Attenuated 
Influenza 
Vaccine (LAIV)

Contraindicated 
during pregnancy

Measles, 
Mumps and 
Rubella (MMR)

Contraindicated 
during pregnancy

Vaccination against rubella is emphasized for all non-
pregnant women of childbearing age, especially those 
born outside of the US. Those without evidence of 
immunity should be given MMR vaccine, excluding women 
who are pregnant or currently attempting to become 
pregnant. Pregnancy should be avoided for at least 4 
weeks following MMR vaccination; however, inadvertent 
MMR vaccination should not be considered an indication 
for termination of the pregnancy.

Meningococcal Not routinely 
recommended 
during 
pregnancy

Pregnancy should not preclude indicated MenACWY 
vaccination. MenB vaccination should be deferred in 
pregnant and lactating women unless the woman is at 
increased risk and the benefits of vaccination outweigh the 
potential risks.

Pneumococcal Not routinely 
recommended 
during 
pregnancy

Women who are at high risk of pneumococcal disease 
should be vaccinated before pregnancy, if possible.

Inactivated Polio
Vaccine (IPV)

Not routinely 
recommended 
during 
pregnancy

Vaccination of pregnant women with IPV should generally 
be avoided. However, if a pregnant woman is at increased 
risk for polio infection and requires immediate protection, 
IPV can be administered in accordance with the 
recommended schedule.

Tetanus, 
Diphtheria and 
Pertussis (Tdap)

Routinely 
recommended 
vduring 
pregnancy

Most deaths from pertussis occur in the first few months of 
life prior to receipt of routine infant vaccines against 
pertussis. Vaccination with Tdap during pregnancy helps 
protect infants from pertussis. 

Indication During
Pregnancy

Varicella Contraindicated
during pregnancy

Pregnancy should be avoided for at least 4 weeks
following varicella vaccination; however, inadvertent
varicella vaccination should not be considered an
indication for termination of the pregnancy.  
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Smallpox and yellow fever vaccinations should not be given 
to women who are currently breastfeeding. Both vaccine 
viruses have been transmitted to infants from breastfeeding 
mothers and caused adverse events [1]. However, these vac-
cines are not routinely recommended to the general popu-
lation in the US. Other vaccines that are currently routinely 
recommended for the general population in the US1 do not 
affect the safety of breastfeeding for women or their 
infants.

According to the Advisory Committee on Immunization 
Practices (ACIP)’s General Best Practice Guidelines for 
Immunization [1]:

“With 2 exceptions, neither inactivated nor live-virus vac-
cines administered to a lactating woman affect the safety of 
breastfeeding for women or their infants. Although live 
viruses in vaccines can replicate in the mother, the majority 
of live viruses in vaccines have been demonstrated not to be 
excreted in human milk. Varicella vaccine virus has not been 
found in human milk. Although rubella vaccine virus has 

1 These conclusions do not necessarily consider vaccines recommended 
only for special populations in the United States such as Yellow Fever 
vaccine (international travelers) or Smallpox vaccine (military 
personnel).
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been excreted in human milk, the virus usually does not 
infect the infant. If infection does occur, it is well tolerated 
because the virus is attenuated. Inactivated, recombinant, 
subunit, polysaccharide, and conjugate vaccines, as well as 
toxoids, pose no risk for mothers who are breastfeeding or for 
their infants. Breastfeeding is a contraindication for smallpox 
vaccination of the mother because of the theoretical risk for 
contact transmission from mother to infant. Yellow fever vac-
cine should be avoided in breastfeeding women, because 2 
cases (one confirmed, one probable) of yellow fever vaccine 
associated acute neurotropic disease (YEL-AND) have been 
detected in infants whose mothers were vaccinated but were 
not vaccinated themselves. In both infants, vaccine virus was 
recovered from the cerebrospinal fluid of the infant, but the 
exact mode of transmission was not precisely determined 
because vaccine virus was not recovered from breast milk. 
However, when nursing mothers cannot avoid or postpone 
travel to areas endemic for yellow fever in which risk for 
acquisition is high, these women should be vaccinated.

“Limited data indicate that breastfeeding can enhance the 
response to certain vaccine antigens. There are no data to sug-
gest that passive transfer of antibodies in human milk can 
affect the efficacy of live-virus vaccines. Breastfed infants 
should be vaccinated according to the recommended 
schedule.”
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Information summaries are provided for each vaccine cur-
rently routinely recommended for children, adolescents, 
adults, and pregnant women in the United States, along with 
the diseases they prevent. Each summary begins with a box 
summarizing the Recommendations from the Advisory 
Committee on Immunization Practices (ACIP), organized 
by age groups (infants, children, adolescents, and adults).

The next box summarizes the Important Information for 
Obstetric Providers. This box is color-coded to make it easy 
to distinguish which vaccines are routinely recommended 
during pregnancy (blue) from those not routinely recom-
mended during pregnancy (yellow) and those contraindi-
cated during pregnancy (red).

The summaries then describe the causes, manifestations 
and burden of disease, followed by pertinent information on 
the available vaccine(s) and their contraindications and 
precautions,1 effectiveness/efficacy, and safety. Our  emphasis 

1 Definitions of contraindications and precautions from Chapter 2 of the 
Pink Book (Epidemiology and Prevention of Vaccine-Preventable 
Diseases): “Contraindications and precautions to vaccination generally 
dictate circumstances when vaccines will not be given. Many contraindi-
cations and precautions are temporary, and the vaccine can be given at 
a later time. A contraindication is a condition that increases the likeli-
hood of a serious adverse reaction to a vaccine for a patient with that 
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is on vaccine effectiveness rather than efficacy when such 
data are available, as effectiveness reflects the performance 
of the vaccine in actual use (rather than a clinical study) and 
is most relevant to patients. Also provided are talking points 
that may be used with patients or their family members. 
These summaries are intended to assist in having discussions 
with patients or parents about the vaccines they or their chil-
dren may receive.

These summaries predominantly rely on the published 
recommendations from the ACIP. Each summary begins 
with the recommendations from the ACIP, a committee of 
15 experts which advises the Centers for Disease Control 
and Prevention (CDC) and issues comprehensive state-
ments on the use of individual vaccines, including informa-
tion on the burden of the disease the vaccine prevents, 
vaccine effectiveness, vaccine safety, indications, precau-
tions, contraindications, and other critical information. The 
individual ACIP vaccine recommendations can be accessed 
at the following website: http://www.cdc.gov/vaccines/hcp/
acip-recs/index.html.

These summaries also benefit from the information pro-
vided in the CDC textbook entitled Epidemiology and 
Prevention of Vaccine-Preventable Diseases, also known as 
the “Pink Book” [1]. This textbook can be accessed at the fol-
lowing website: http://www.cdc.gov/vaccines/pubs/pinkbook/
index.html.

The American College of Obstetricians and Gynecologists 
(ACOG) sets the standards for practice for obstetricians and 
gynecologists. ACOG provides immunization news, 

condition… In general, vaccines should not be administered when a 
contraindication condition is present. A precaution is a condition in a 
recipient that might increase the chance or severity of a serious adverse 
reaction, or that might compromise the ability of the vaccine to produce 
immunity… In general, vaccines are deferred when a precaution condi-
tion is present. However, situations may arise when the benefit of pro-
tection from the vaccine outweighs the risk of an adverse reaction, and 
a provider may decide to give the vaccine.”
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 information, resources, and tools for obstetric providers and 
patients on their website: http://www.acog.org/About-ACOG/
ACOG- Departments/Immunization. ACOG also runs an 
external site to provide ob-gyns and their patients with a cen-
tral, trusted source of up-to-date information on seasonal flu 
and other vaccine-preventable diseases, including immuniza-
tion facts and safety, immunization schedules, clinical and 
practice management guidelines, and links to other reliable 
immunization resources. This can be found at the following 
website: http://www.immunizationforwomen.org/.

The CDC’s Recommended Adult Immunization Schedule 
includes recommendations for vaccines by age group as well 
as by underlying condition including pregnancy status. This 
schedule can be accessed at the following website: http://
www.cdc.gov/vaccines/schedules/hcp/adult.html. The CDC 
also lists their guidelines for vaccinating during pregnancy at 
the following website: https://www.cdc.gov/vaccines/pregnancy/
hcp/guidelines.html. The recommended adult immunization 
schedule has been approved by ACIP, ACOG, the American 
Academy of Family Physicians (AAFP), the American 
College of Physicians (ACP), and the American College of 
Nurse-Midwives (ACNM).

The CDC’s Recommended Immunization Schedule for 
Children and Adolescents can be accessed at the following 
website: https://www.cdc.gov/vaccines/schedules/hcp/child- 
adolescent.html. These schedules have been approved by 
ACIP, ACOG, AAFP, and the American Academy of 
Pediatrics (AAP).

The Community Preventive Services Task Force (CPSTF) 
has reviewed many evidence-based strategies for increasing vac-
cination rates. Their findings can be accessed at the following 
website: https://www.thecommunityguide.org/topic/vaccination.

There are some special circumstances for immunization 
for international travel that are not necessarily covered in 
this book. The CDC provides information on vaccinating for 
international travel at the following website: https://wwwnc.
cdc.gov/travel.
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Chapter 7
Haemophilus Influenzae  
Type B (Hib)

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants

• All infants without contraindications should receive 
the conjugate Hib vaccine series; either as 3 doses of 
PRP- OMP (trade name: PedvaxHIB®), or as 4 doses 
of PRP-T (trade names: ActHIB®, Hiberix®; also 
included in the DTaP-Hib-IPV combination vaccine 
Pentacel®).

• Doses of Hib vaccine should be given at least 4 
weeks apart, with the first dose administered at a 
minimum of 6 weeks of age.

• Doses are generally recommended to be given at 2 
and 4 months of age, and for the PRP-T vaccines, 6 
months of age as well.

• A booster dose should then be given a minimum of 8 
weeks after the previous dose, generally between 12 
and 15 months of age [1–3].

Children, Adolescents and Adults

• Although Hib vaccine is generally not recommended 
for those over 59 months of age, there are exceptions 
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Important Information for Obstetric Providers

• Hib vaccines are not routinely recommended during pregnancy.
 

 Disease

Haemophilus influenzae is an aerobic gram-negative cocco-
bacillus bacterium with encapsulated typeable strains and 
unencapsulated nontypeable strains. There are six serotypes 
of encapsulated Hib, identified by their antigenically and 
biochemically distinct polysaccharide capsules. Serotype b 
(Hib) was responsible for 95% of Haemophilus influenzae 
disease prior to vaccine introduction. Hib generally enters the 
body via respiratory droplets through the nasopharynx but 
can cause conjunctivitis or cellulitis from entry via the skin. 
Bacteremia occurs when Hib organisms invade the blood-
stream and cause infection elsewhere. The most common 
clinical feature of invasive Hib disease is meningitis, which 
can lead to residual hearing impairment, neurologic sequelae, 
or even death. Fatality rates range from 3% to 6% for Hib 
meningitis, despite appropriate antimicrobial therapy. Invasive 
Hib disease accounted for 50–65% of cases of bacterial 

for certain persons at increased risk; for example, 
previously unimmunized asplenic patients should 
receive one dose of Hib vaccine, and recipients of a 
hematopoietic cell transplant should be given the full 
three-dose series beginning 6–12 months after the 
transplant regardless of their vaccination history [3].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html
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 meningitis prior to introduction of Hib vaccine. Other clinical 
features of Hib disease include otitis media, epiglottitis, pneu-
monia, septic arthritis, cellulitis, osteomyelitis, and bactere-
mia. Hib disease is uncommon after 5 years of age, presumably 
due to acquisition of immunity either from asymptomatic Hib 
infection or from exposure to other organisms with antigenic 
structures resembling the capsule of Hib (i.e. cross protec-
tion). Incidence of Hib has decreased by over 99% since the 
introduction of Hib vaccines [1].

 Vaccine(s)

There are two conjugate Haemophilus influenzae type b (Hib) 
vaccines used in the United States: PRP-OMP and PRP-T. Hib 
polysaccharide is chemically bound to a non-Hib protein car-
rier creating a more effective antigen and therefore stimulating 
a better immune response, particularly in infants, than with the 
plain polysaccharide. PRP-OMP uses meningococcal group B 
outer membrane protein and is produced by Merck under the 
name PedvaxHIB®. PRP-T uses tetanus toxoid protein and is 
manufactured by Sanofi Pasteur under the name ActHIB® (or 
as part of the DTaP-Hib-IPV combination vaccine Pentacel®) 
and by GlaxoSmithKline under the name Hiberix®. 
PedvaxHIB® requires a two-dose primary series followed by a 
booster. ActHIB® requires a three-dose primary series fol-
lowed by a booster. The combination vaccines mentioned 
above should be administered according to the recommenda-
tions for the individual vaccines included in them [1].

The Hib-MenCY-TT combination vaccine MenHibrix® 
was discontinued in the United States in 2016 [4]. The Hib- 
Hep B combination vaccine Comvax® was discontinued in 
the United States in 2014 [5].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further Hib 

Vaccine(s)
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vaccination. Current moderate to severe acute illness is a 
precaution to any vaccination [1].

 Vaccine Effectiveness

Hib vaccines are very immunogenic in infants. Over 95% of 
primary series recipients develop immunity, and clinical effi-
cacy has been estimated at 95–100% [1].

 Vaccine Safety

Minor local reactions such as pain, redness or swelling occur 
in approximately 5–30% of Hib vaccine recipients and usu-
ally resolve within a day or two. Systemic reactions such as 
irritability and fever are infrequent, and serious adverse reac-
tions1 are rare [1].

1 A serious adverse event is defined by the Food and Drug Administration 
(FDA) as resulting “in any of the following outcomes: Death, a life-
threatening adverse event, inpatient hospitalization or prolongation of 
existing hospitalization, a persistent or significant incapacity or substan-
tial disruption of the ability to conduct normal life functions, or a con-
genital anomaly/birth defect. Important medical events that may not 
result in death, be life-threatening, or require hospitalization may be 
considered serious when, based upon appropriate medical judgment, 
they may jeopardize the patient or subject and may require medical or 
surgical intervention to prevent one of the outcomes listed in this defini-
tion.” This definition is found in Title 21, §312.32 of the Electronic Code 
of Federal Regulations, which can be accessed at the following link: 
http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6799d161
ba6754c&mc=true&node =se21.5.312_132&rgn=div8
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 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about Hib?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

 •  Hib is a bacterium that is spread by droplets in the air – 
such as through sneezing and coughing.

 •  Hib can cause inflammation of the brain and spinal cord 
membranes, which can lead to hearing loss, brain damage, 
and death.

 •  Individuals are most susceptible to Hib from birth to 5 
years of age.

Step 4: Convey vaccine effectiveness

 •  The good news about Hib is that there are effective 
vaccines. Hib vaccines are over 95% efficacious.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from Hib through vaccination.

 •  I strongly recommend Hib vaccine to my patients, my 
family, and my friends.

Talking Points
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Chapter 8
Hepatitis A

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants

• All infants without contraindications should receive 
two doses of hepatitis A vaccine (trade names: 
Havrix®, Vaqta®) between 12 and 23 months of age. 
Doses should be given at least 6 months apart.

• Infants between 6 and 11 months of age traveling 
internationally to countries with high or intermedi-
ate endemnicity should also receive hepatitis A vac-
cine (as recommended by the ACIP at the February 
2018 meeting). Such children should still receive 
hepatitis vaccine between 12 and 23 months of age as 
normally recommended.

Children, Adolescents and Adults

• Older children and adults without contraindications 
who are at increased risk of hepatitis A infection (such 
as international travelers to countries with high or 
intermediate endemnicity; men who have sex with 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_8&domain=pdf
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Important Information for Obstetric Providers

• Hepatitis A vaccine is not routinely recommended during pregnancy.
 

 Disease

Hepatitis A Virus (HAV) is a nonenveloped RNA picorna-
virus that enters the body through the mouth via the fecal-
oral route of transmission and replicates in the liver. Infected 
persons excrete virus beginning 10–12 days after infection 
and continuing up to 3 weeks after appearance of symptoms. 
The incubation period of HAV ranges from 15 to 50 days. 
Common symptoms are generalizable to all acute viral hepa-
titis disease, such as fever, malaise, nausea, anorexia, jaundice 
and dark urine, and generally persist no more than 2 months, 
although relapses may occur. About 70% of infections in 
children under 6 years of age are asymptomatic. Rarely, infec-
tion results in fulminant hepatitis, a severe complication with 
mortality rates estimated to be up to 80% [1].

men; illegal drug users; contacts of recent interna-
tional adoptees from countries with endemic hepatitis 
A virus; persons working with hepatitis A-infected 
primates; and those with a clotting factor disorder) as 
well as persons at risk of severe  complications from 
hepatitis A infection (such as those with chronic liver 
disease) should also be routinely vaccinated.

• Hepatitis A vaccine is also now recommended for 
post- exposure prophylaxis for all persons age one 
year and older (as recommended by the ACIP at the 
February 2018 meeting) [1–3].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html

Chapter 8. Hepatitis A

http://www.cdc.gov/vaccines/hcp/acip-recs/
http://www.cdc.gov/vaccines/hcp/acip-recs/
http://www.cdc.gov/vaccines/schedules/index.html
http://www.cdc.gov/vaccines/schedules/index.html


47

 Vaccine(s)

Hepatitis A vaccines are aluminum hydroxide-adjuvanted 
formalin-inactivated whole virus vaccines. There are two 
hepatitis A vaccines used in the United States: Havrix®, 
which is prepared with the preservative 2-phenoxyethanol, 
and Vaqta®, which does not contain a preservative. These 
vaccines are available in pediatric and adult formulations.

There is also a hepatitis A-hepatitis B combination vaccine 
(trade name: Twinrix®) that is approved for use in persons 
over 18 years of age with an indication for both hepatitis A 
and hepatitis B vaccine. This vaccine should be administered 
according to the recommended schedule for hepatitis B vac-
cine in this age group [1].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further vacci-
nation with hepatitis A vaccine. Current moderate to severe 
acute illness is a precaution to any vaccination [1].

 Vaccine Effectiveness

Hepatitis A vaccines are very immunogenic. Over 95% of 
adults and 97% of children and adolescents develop immu-
nity within a month of the first dose of vaccine, and 
96–100% of children and adults develop immunity after the 
second dose. In clinical trials, vaccine efficacy of Havrix® 
was estimated to be 94% and Vaqta® estimated to be 100% 
[1].

 Vaccine Safety

Self-limited, minor local reactions such as pain, redness or 
swelling are reported in approximately 20–50% of vaccine 

Vaccine(s)
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recipients. Mild systemic reactions such as fatigue, malaise 
and low-grade fever are reported in less than 10%. Besides 
very rare occurrences of anaphylaxis, no serious adverse 
events1 have been shown to be caused by hepatitis A 
 vaccination. Severe allergic reaction (e.g. anaphylaxis) to a 
previous dose or vaccine component is a contraindication to 
further hepatitis A vaccination [1].

 Considerations in Pregnancy

The safety of hepatitis A vaccination during pregnancy has 
not been determined; however, because hepatitis A is an inac-
tivated vaccine, the theoretic risk to the developing fetus is 
expected to be low. Therefore, the risk associated with vacci-
nation should be weighed against the risk for hepatitis A in 
pregnant women who might be at high risk for exposure to 
HAV [2].

1 A serious adverse event is defined by the Food and Drug Administration 
(FDA) as resulting “in any of the following outcomes: Death, a life-
threatening adverse event, inpatient hospitalization or prolongation of 
existing hospitalization, a persistent or significant incapacity or substan-
tial disruption of the ability to conduct normal life functions, or a con-
genital anomaly/birth defect. Important medical events that may not 
result in death, be life-threatening, or require hospitalization may be 
considered serious when, based upon appropriate medical judgment, 
they may jeopardize the patient or subject and may require medical or 
surgical intervention to prevent one of the outcomes listed in this defini-
tion.” This definition is found in Title 21, §312.32 of the Electronic Code 
of Federal Regulations, which can be accessed at the following link: 
http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6799d161
ba6754c&mc=true&node= se21.5.312_132&rgn=div8
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about hepatitis A?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

 •  Hepatitis A is a virus that can cause fever, nausea, and 
yellowing of the skin. In some cases, it can cause death.

 •  You may not even know when someone is infected with 
hepatitis A, as many people do not have any symptoms. 
When they do though, the symptoms are often miserable! 
Adults who get hepatitis A are often out of work for weeks.

Step 4: Convey vaccine effectiveness

 •  The good news about hepatitis A is that there are effective 
vaccines.

 •  Hepatitis A vaccines are over 94% efficacious.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from hepatitis A through vaccination.

 •  I strongly recommend hepatitis A vaccine to my patients, 
my family, and my friends.

Talking Points
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Chapter 9
Hepatitis B

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants

• All medically stable infants weighing ≥2,000 grams 
without contraindications should receive the first 
dose of hepatitis B vaccine (trade names: Engerix-B®, 
Recombivax HB®) within 24 hours of birth.

• Certain infants at increased risk of acquisition of hepa-
titis B, such as infants born to hepatitis B-infected moth-
ers or mothers with unknown status, should receive 
hepatitis B vaccine as soon as possible after birth along 
with a dose of hepatitis B immune globulin.

• The second dose should be administered a minimum 
of 4 weeks after the first dose and between 1 and 2 
months of age. The third dose should be adminis-
tered a minimum of 8 weeks after the second and 16 
weeks after the first, between 6 and 18 months of age.

Children, Adolescents and Adults

• All children not previously vaccinated should receive 
the age-appropriate dose of hepatitis b vaccine, pref-
erably at 11 or 12 years but up to 18 years of age.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_9&domain=pdf
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•  The usual schedule for adolescents is two doses sepa-
rated by no less than 4 weeks, and a third dose at least 
8 weeks from the second dose and 16 weeks from the 
first dose, and preferably 4–6 months after the second 
dose. An approved alternative schedule for adoles-
cents 11–15 years of age is two 1.0-mL doses of the 
Recombivax HB® vaccine separated by 4–6 months.

• Adults at increased risk of hepatitis B-infection 
(including sex partners or household contacts of 
hepatitis B infected persons; sexually active persons 
not in a long-term mutually monogamous relation-
ship; persons seeking evaluation or treatment for a 
sexually transmitted disease; men who have sex with 
men; current or recent injection drug users; residents 
and staff of facilities for developmentally disabled 
persons; healthcare and public safety workers at risk 
of exposure to blood or body fluids; persons with 
end- stage renal disease or diabetes mellitus; HIV-
infected individuals; and international travelers to 
countries with high or intermediate endemnicity) 
should be vaccinated. If using Recombivax HB® or 
Engerix-B®, the first two doses should be separated 
by at least 4 weeks and a third dose administered 4–6 
months after the second dose. If using HEPLISAV-B™ 
vaccine, only two doses (0.5 mL each) are given one 
month apart, but both doses must be HEPLISAV-B™.

• Persons with chronic liver disease (including, but not 
limited to, those with hepatitis C virus [HCV] infec-
tion, cirrhosis, fatty liver disease, alcoholic liver dis-
ease, autoimmune hepatitis, and an alanine 
aminotransferase [ALT] or aspartate aminotransfer-
ase [AST] level greater than twice the upper limit of 
normal) should also be vaccinated [1–5].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules:  http://www.cdc.gov/vaccines/
schedules/index.html
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Important Information for Obstetric Providers

• Hepatitis B vaccine is not routinely recommended during pregnancy.
• However, pregnancy is not a contraindication to hepatitis B vaccination.
• ACIP recommends testing all pregnant women for hepatitis B surface
 antigen (HBsAg), testing HBsAg-positive pregnant women for hepatitis
 B virus deoxyribonucleic acid (HBV DNA),and administration of hepatitis
 B vaccine and hepatitis B immune globulin (HBIG) for infants born to
 HBV-infected women within 12 hours of birth, followed by completion 
 of the vaccine series and postvaccination serologic testing [21].

 

 Disease

Hepatitis B Virus (HBV) is a small, double-shelled DNA 
virus in the Hepadnaviridae family. HBV is transmitted via 
mucosal exposure to infected body fluids, often during birth, 
sexual contact, via blood or blood exposure, needlesticks, or 
injection drug use [1]. It is highly infectious to susceptible 
individuals exposed in these manners. Thirty percent of 
infected individuals in the US have no known exposures [6, 7]. 
The incubation period averages 120 days. Approximately 
90% of infants and 50% of adult infections are asymptom-
atic, and when there are symptoms, they are indistinguishable 
from those of other types of acute viral hepatitis. Initial 
symptoms include malaise, anorexia, nausea, vomiting, fever, 
headache, myalgia, arthralgia, arthritis and dark urine. 
Further symptoms such as jaundice, light or gray stools, 
hepatic tenderness and hepatomegaly typically last 1–3 
weeks and begin 3–10 days after the onset of most initial 
symptoms (1–2 days following the onset of dark urine). Most 
acute HBV infections result in complete recovery; however, 
1–2% of cases result in fulminant hepatitis, which has a case-
fatality rate of 63–93% and causes roughly 200–300 deaths in 
the United States annually. Up to 90% of infants infected at 
birth by their mothers become chronically infected and 
about 25% of those chronically infected will die from cirrho-
sis or liver cancer. This risk of chronic infection decreases 
with age; about 5% of acute infections in adults become 
chronic. Chronic infection is often asymptomatic until com-
plications develop [1].

Disease
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 Vaccine(s)

Hepatitis B vaccines are yeast-derived recombinant vac-
cines containing HBsAg protein. There are three hepatitis 
B vaccines used in the United States: Recombivax HB®, 
which is adjuvanted with aluminum hydroxyphosphate 
sulfate; Engerix-B®, which is adjuvanted with aluminum 
hydroxide; and HEPLISAV-B™, which is adjuvanted with 
cytosine phosphoguanine (CpG) 1018. Engerix-B® and 
Recombivax HB® are approved for use in all ages. 
HEPLISAV-B™ is only approved for use in persons aged 
18 years and older, administered as two doses (0.5 mL each) 
given one month apart [1, 5].

There are also several combination vaccines that include 
hepatitis B vaccine. Hep A-Hep B (Twinrix®) is approved for 
use in persons over 18 years of age, administered in a three- 
dose series at 0, 1 and 6 months. DTaP-Hep B-IPV (Pediarix®) 
is approved for use at 2, 4 and 6 months of age. Pediarix® can-
not be used before 6 weeks of age, but can be substituted for 
doses 2 or 3 of hepatitis B vaccine. Infants may also receive a 
fourth dose of hepatitis B vaccine as part of a combination 
vaccine schedule [1].

The Hib-Hep B combination vaccine Comvax® was dis-
continued in the United States in 2014 [8].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further vacci-
nation with hepatitis B vaccine. Current moderate to severe 
acute illness is a precaution to any vaccination [1].

 Vaccine Effectiveness

Over 90% of adults and 95% of children develop protective 
antibody responses after three doses of Recombivax HB® or 
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Engerix-B®. These vaccines are >95% effective at preventing 
clinical disease and the chronic carrier state after infection, 
and estimated to be 80–100% effective in preventing hepati-
tis B infections after completion of the series. Although anti-
body levels decline, immunologic memory induced from vac-
cination persists and serologic responders have been shown 
to be protective for at least 20 years. Follow-up studies of 
infants vaccinated at birth have revealed that many adoles-
cents do not develop an anamnestic response (i.e. renewed 
rapid antibody production on a subsequent encounter with 
the same antigen) to a booster dose of vaccine, but there is no 
evidence of an increased rate of breakthrough disease and no 
routine booster dose has been recommended [1].

Studies of HEPLISAV-B™ have so far demonstrated high 
rates of seroprotection (90.0–100.0% of HEPLISAV-B™ 
recipients versus 70.5–90.2% of subjects in comparison 
group) [5].

 Vaccine Safety

Anaphylaxis occurs approximately once per every 1.1 million 
doses of hepatitis B vaccine administered. Alopecia has been 
suggested to be rarely associated with hepatitis B vaccination. 
No causal association between any chronic illnesses and 
hepatitis B vaccine have been shown [1].

Post-licensure safety studies will be carried out by the 
manufacturer and CDC independently to monitor the safety 
of the new vaccine HEPLISAV-B™ [5].

 Considerations in Pregnancy

Perinatal transmission from mother to infant at birth is very 
efficient. If a mother is positive for both hepatitis B surface 
antigen (HBsAg) and hepatitis B e antigen (HBeAg) and 
postexposure prophylaxis is not administered, 70–90% of 
infants will become infected. If the mother is positive only for 
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HBsAg, the risk of perinatal transmission is about 10%. Up 
to 90% of infant HBV infections will become chronic and, of 
these, 25% will die from hepatitis B-related disease [1, 3, 4, 9].

Therefore, prevention of perinatal HBV infection is of the 
utmost importance. All pregnant women should be screened 
for hepatitis B surface antigen (HBsAg) and infants born to 
women who are HBsAg-positive should receive postexpo-
sure prophylaxis with hepatitis B immune globulin (HBIG), 
as well as the hepatitis B vaccine series starting at birth. Not 
only does hepatitis B vaccine protect against future hepatitis 
B infection, it is also 70–95% effective as a postexposure pro-
phylaxis in preventing mother-to-infant HBV transmission 
when the first dose is administered within 24 hours after birth 
followed by the completion of the three-dose series [1, 3, 4, 9]. 
The universal birth dose policy for hepatitis B vaccine pro-
vides an important safety net for when infected mothers are 
not identified during pregnancy or when there are communi-
cation errors regarding infection status. Vaccination on sched-
ule also prevents potential HBV transmission from infected 
household contacts to the infant during the particularly vul-
nerable first months of life [10].

The ACIP now also recommends testing HBsAg-positive 
pregnant women for hepatitis B virus deoxyribonucleic acid 
(HBV DNA); postvaccination serologic testing for infants 
whose mother’s HBsAg status remains unknown indefinitely; 
and single-dose revaccination for infants born to HBsAg- 
positive women not responding to the initial vaccine series 
[2]. Please refer to the most recent ACIP recommendations 
[2] as well as the American Association for the Study of Liver 
Diseases (AASLD) guidelines for further information on 
reducing perinatal HBV transmission through maternal anti-
viral therapy [11, 12].

Pregnancy is not a contraindication to hepatitis B vaccina-
tion. This is because the vaccine contains HBsAg, which is not 
infectious, and because limited data suggest that developing 
fetuses are not at risk for adverse events when the vaccine is 
administered during pregnancy [1, 4, 9].
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 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about hepatitis B?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

 •  Hepatitis B is a highly infectious virus that is spread 
through bodily fluids.

 •  Hepatitis B can cause vomiting, fever, nausea, and 
yellowing of the skin. In some cases, it can cause liver 
disease, liver cancer, and death.

 •  You may not even know when someone is infected with 
hepatitis B, as many people do not have any symptoms.

 •  It is very easy for a pregnant woman to pass hepatitis B on 
to her baby during delivery.

Step 4: Convey vaccine effectiveness

 •  The good news about hepatitis B is that there are effective 
vaccines.

 •  Hepatitis B vaccines are over 95% effective in protecting 
against hepatitis B disease.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from hepatitis B through vaccination.

 •  I strongly recommend hepatitis B vaccine to my patients, 
my family, and my friends.
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Chapter 10
Human Papillomavirus 
(HPV)

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Adolescents and Adults

• All males and females without contraindications 
ages 11–12 years should receive two doses of HPV 
vaccine administered 6–12 months apart.

• Vaccination can be started as young as 9 years of age.
• Those who start the series after the age of 15 should 

receive three doses of HPV vaccine, with the second 
and third doses administered 1–2 months and 6 
months after the first dose, respectively.

• If not previously vaccinated, catch-up vaccination is 
recommended for all males through age 21 and 
females through age 26. Males ages 22–26 years may 
also be vaccinated.

• If doses are delayed there is no need to repeat doses 
since increasing the interval between doses is gener-
ally associated with enhanced immune responses [1, 2].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_10&domain=pdf
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Important Information for Obstetric Providers

• HPV vaccines are not routinely recommended during pregnancy.
• If a woman is discovered to be pregnant after receiving HPV vaccine,
 no intervention is indicated. The remaining doses in the series should be
 delayed until after the pregnancy.  

 Disease

HPV is a small DNA virus that is transmitted by direct con-
tact with an infected person. Over 120 types of HPV have 
been identified, about 80 of which infect nonmucosal epithe-
lium and 40 of which infect the mucosal and genital epithe-
lium. Infection with one HPV type does not necessarily 
prevent later infection with another type.

Genital HPV infection is generally transmitted via direct 
sexual contact but can rarely be transmitted by nonsexual 
routes. Risk of transmission is reduced but not eliminated by 
using physical barriers such as condoms. HPV is the most 
common sexually transmitted infection in the US with an 
estimated 79 million persons currently infected. 14 million 
new infections are estimated to occur each year, about half of 
which are in persons 15–24 years old. HPV infection often 
occurs very soon after onset of sexual activity, further illumi-
nating the need for vaccination well prior to the onset of 
sexual activity.

Infected mothers can transmit HPV to their infants during 
childbirth resulting in juvenile onset recurrent respiratory 
papillomatosis. Onset can occur at up to 18 years of age [3].

Although HPV infection is quite common, most infections 
are asymptomatic and resolve spontaneously. Possible clinical 

For More Information

• ACIP recommendations:  http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html
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manifestations include anogenital warts, recurrent respiratory 
papillomatosis, cervical intraepithelial neoplasia (CIN), and 
cancer [1]. High-risk HPV types, including types 16, 18, 31, 45 
and others, can cause high-grade cervical lesions and cancer, 
as well as vulvar, vaginal, penile, anal, and  oropharyngeal can-
cers. HPV has been detected in 99% of cervical cancers (of 
which 70% are types 16 and 18), as well as 70% of vulvar and 
vaginal cancers (49–55% type 16), 91% of anal cancers (77% 
type 16), 72% of oropharyngeal cancer (61% type 16), and 
40–50% of penile cancers [3]. Infection with several low-risk 
HPV types (such as types 6 and 11) can cause low-grade cervi-
cal cell abnormalities, anogenital warts, and laryngeal papil-
lomas [1]. In the US between 2006 and 2010, an average of 
33,160 HPV-associated cancers were diagnosed annually, 62% 
were among females and 38% among males. Of these, cervical 
and oropharyngeal cancers were the most common, with an 
estimated 10,400 cervical cancers and 9,000 oropharyngeal 
cancers (80% of which were in men) diagnosed annually [3].

 Vaccine(s)

HPV vaccines are subunit vaccines using a recombinant HPV 
L1 major capsid protein as the vaccine antigen. These L1 
proteins self-assemble into virus-like particles (VLP), which 
are both noninfectious and nononcogenic [1].

HPV vaccines include bivalent (abbreviation: 2vHPV; 
trade name: Cervarix®), quadrivalent (4vHPV; Gardasil®), 
and 9-valent (9vHPV; Gardasil 9®) vaccines. However, as 
of 2018, only 9vHPV is being distributed in the US 9vHPV 
includes HPV types 16, 18, 6, 11, 31, 33, 45, 52, and 58 [2].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further HPV 
vaccination. 2vHPV is contraindicated for persons with ana-
phylactic latex allergy. 4vHPV and 9vHPV are contraindicated 
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for persons with a history of immediate hypersensitivity to 
yeast. HPV vaccination is not recommended during  pregnancy. 
Current moderate to severe acute illness is a precaution to 
any vaccination [1, 2, 4].

 Vaccine Effectiveness

HPV vaccines are very immunogenic with at least 97.9% of 
vaccine recipients developing antibody responses to all the 
types included in their respective vaccines after completing 
the two-dose series. Estimates of efficacy against cervical 
intraepithelial neoplasia (CIN) after three doses have ranged 
from 93% to 97%, depending on the vaccine. 4vHPV efficacy 
against genital warts related to vaccine types after three 
doses was shown to be 99% in women and 88% in men. 
Studies comparing two doses to three doses and 9vHPV to 
4vHPV have shown noninferior immunogenicity [1, 2, 4].

 Vaccine Safety

Mild local reactions such as pain and swelling are the most 
common adverse reactions following HPV vaccination, 
reported in 20–90% of recipients [1]. Because syncope has been 
reported among adolescents receiving vaccinations, adolescent 
recipients should always receive the vaccine while sitting and 
not in view of others awaiting vaccination, and be observed for 
up to 15 minutes immediately after vaccination [5–8].

HPV vaccines are among the most rigorously studied vac-
cines for safety; except for very rare occurrences of anaphy-
laxis, no serious adverse events1 have been associated with 

1 A serious adverse event is defined by the Food and Drug Administration 
(FDA) as resulting “in any of the following outcomes: Death, a life-
threatening adverse event, inpatient hospitalization or prolongation of 
existing hospitalization, a persistent or significant incapacity or substan-
tial disruption of the ability to conduct normal life functions, or a con-
genital anomaly/birth defect. Important medical events that may not 
result in death, be life-threatening, or require hospitalization may be 
considered serious when, based upon appropriate medical judgment, 
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HPV vaccination. Severe allergic reaction (e.g. anaphylaxis) 
to a previous dose or vaccine component is a contraindication 
to further HPV vaccination [1].

Receiving HPV vaccine at the recommended ages does 
not increase likelihood of sexual activity [9, 10].

 Considerations in Pregnancy

HPV vaccines are not routinely recommended during preg-
nancy due to limited available safety data. However, if a 
woman is discovered to be pregnant after receiving HPV vac-
cine, no intervention is indicated. The remaining doses in the 
series should be delayed until after the pregnancy [4].

Rates of adverse outcomes (e.g. spontaneous abortions, 
late fetal deaths, and congenital anomalies) among females 
reporting pregnancy during the 4vHPV clinical trials were 
consistent between vaccine and placebo groups as well as 
with those in surveillance registries of women who received 
one or more doses during pregnancy. In addition, a post- 
licensure registry enrolled more than 2,800 females who 
received HPV vaccine within 1 month before their last men-
strual period or anytime during pregnancy. The rates of spon-
taneous abortions and major birth defects among these 
women were not greater than those of a comparison unex-
posed population [3]. A large VSD study of women 13–27 
years old with a live birth between 2007 and 2013 found that 
inadvertent administration of HPV4 during pregnancy was 
not associated with adverse pregnancy or birth outcomes 
[11].

they may jeopardize the patient or subject and may require medical or 
surgical intervention to prevent one of the outcomes listed in this defini-
tion.” This definition is found in Title 21, §312.32 of the Electronic Code 
of Federal Regulations, which can be accessed at the following link: 
http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6799d161
ba6754c&mc=true&node= se21.5.312_132&rgn=div8
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 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about HPV?

Step 2: Briefly address specific concerns, if any

 •  While there have been some myths circulating on the 
internet, HPV vaccine has been very well studied and is 
actually known to be extremely safe.

 •  HPV vaccine is actually most effective when given to 
adolescents at younger ages than when they get older. We 
want to give this vaccine well before there is any risk of 
exposure.

 •  I don’t think of this vaccine as a vaccine to prevent a 
sexually transmitted infection – I think of it as a vaccine to 
prevent cancer.

Step 3: Pivot to disease risk

 •  HPV is a virus that is spread through direct contact with an 
infected person – it does not require sexual intercourse to 
be transmitted.

 •  HPV can cause various cancers, and cervical cancer is the 
most common type of cancer caused by HPV.

 •  Oropharygeal (throat) cancers from HPV are on the rise, 
particularly among men.

 •  There are about 4,000 deaths in the US every year from 
cervical cancer – almost all of these are preventable with 
this vaccine.

 •  HPV is very common – almost everyone gets this virus.
 •  You may not even know when someone is infected with 

HPV, as many people do not have any symptoms.
 •  Teenagers are most susceptible to HPV.
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Step 4: Convey vaccine effectiveness

 •  The good news about HPV is that there are effective 
vaccines.

 •  HPV vaccines prevent cancer.
 •  Over 97% of people who get two doses of HPV vaccine 

develop immune protection against all types of HPV 
included in the vaccine.

 •  The immune response to the vaccine is much better when 
given at younger ages (9–12) compared to older ages (>15), 
although it’s still important to give it at older ages.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from HPV through vaccination.

 •  I strongly recommend HPV vaccine to my patients, my 
family, and my friends.
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Chapter 11
Influenza

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

All Age Groups

• All persons without contraindications who are 6 
months of age and older should receive annual vac-
cination with influenza vaccine.

• Inactivated influenza vaccine (abbreviation: IIV; 
trade names: see the table on the following pages) is 
recommended for all age groups and during preg-
nancy [1].

• Live attenuated influenza vaccine (abbreviation: 
LAIV; trade name: FluMist®) is also an option for 
non-pregnant persons between 2 and 49 years of 
age [2].

• Influenza vaccine should be given as soon as it 
becomes available (usually between August and 
October in the US) in order to ensure the highest pos-
sible level of protection before rates of transmission 
increase. Peak transmission season is usually between 
December and March in the United States [3].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_11&domain=pdf
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Important Information for Obstetric Providers
• Inactivated influenza vaccine (IIV) is routinely recommended 
    during pregnancy.
• Live attenuated influenza vaccine (LAIV) is contraindicated
 during pregnancy.

 

 Disease

Influenza is caused by RNA viruses of three types. Type A 
influenza is the cause of most human illness and has many 
subtypes based on the variations in the surface antigens (i.e. 
hemagglutinin (H) and neuraminidase (N)), such as H1N1 or 
H3N2. Type B influenza also infects humans but generally 
causes milder illness. Type C only very rarely causes human 
disease.

The surface antigens on influenza viruses are always evolv-
ing, faster than most other viruses that cause human disease. 
This continuous stream of minor mutations is called antigenic 
drift and is what makes influenza so adept at evading immu-
nity induced by prior infection or vaccination. In most years, 
at least some of the circulating influenza strains have drifted 
compared to prior years, thus even those who were infected 
or vaccinated in years prior may develop influenza disease 
again.

Infants and Children

• Children less than 9 years of age receiving IIV for the 
first time ever should receive two doses at least one 
month apart; otherwise, one dose per year is suffi-
cient [1].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html
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Occasionally a major change in one or both surface anti-
gens occurs, known as antigenic shift; the majority of the 
population is usually susceptible to the new virus. The new 
strains generated in this manner, such as the 2009 influenza A 
H1N1, have the potential to cause a worldwide pandemic [3].

The incubation period for influenza is generally 2 days. 
The major clinical symptoms typically last a median of 4 days 
without treatment and include sore throat, fever, headache, 
myalgia, and nonproductive cough. Pneumonia is the most 
common complication of influenza. Other complications 
include Reye syndrome and myocarditis [3, 4].

Pregnant women, young children, elderly adults, and per-
sons with preexisting medical conditions are at increased risk 
of complications and hospitalizations from influenza [5–7]. 
There was an average of 113 annual pediatric deaths from 
influenza in the United States between 2010 and 2016, and 
about half of these were in children with no preexisting medi-
cal condition [8].

The CDC estimated an average of 23,607 annual influenza- 
associated deaths in the United States between 1976 and 
2007 among all age groups, although these estimates varied 
widely from year to year [9]. Studies have also estimated an 
average of approximately 130,000 annual influenza- associated 
hospitalizations in the United States [6, 10].

 Vaccine(s)

Two types of vaccines are available to protect against influ-
enza: inactivated influenza vaccine (IIV) and live attenuated 
influenza vaccine (LAIV). LAIV (trade name: FluMist®) 
was not recommended for use during the 2016–2017 or 
2017–2018 flu seasons due to problems with low effective-
ness during the previous several seasons, but is again an 
option for the 2018– 2019 season for non-pregnant persons 
2–49 years of age for whom it is otherwise appropriate [2]. 
LAIV is administered intranasally using a single dose 
sprayer containing 0.2 mL, with about half (0.1 mL) sprayed 
in each nostril [1–3].

Vaccine(s)
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In the United States, quadrivalent IIV (IIV4) vaccines 
include Fluarix® Quadrivalent, FluLaval® Quadrivalent, and 
Fluzone® Quadrivalent; trivalent IIV (IIV3) include Afluria®, 
Fluvirin®, and Fluzone®. There are two  recombinant influenza 
vaccines, Flublok® (RIV3) and Flublok® Quadrivalent (RIV4). 
Trivalent vaccines contain one A/H3N2 strain, one A/H1N1 
strain, and one B strain from one of the two B lineages 
(Yamagata and Victoria). The Quadrivalent vaccines contain 
the three strains mentioned as well as a second B strain [1, 3].

The Food and Drug Administration (FDA) has recom-
mended that the trivalent influenza vaccines used in the 
United States during the 2018–19 season contain an A/
Michigan/45/2015 (H1N1)pdm09-like virus, an A/Singapore/
INFIMH-16-0019/2016 (H3N2)-like virus, and a B/
Colorado/06/2017-like (B/Victoria lineage) virus; and that the 
quadrivalent vaccines also contain a B/Phuket/3073/2013-like 
(B/Yamagata lineage) virus [11].

Inactivated influenza vaccine (IIV)

Route of administration

Primarily intramuscular (IM), one intradermal (ID); specified 
for each vaccine listed below.

Vaccine virus

Inactivated, split or subvirion.

Trade Names Doses Available
Age Range Of 
Approval

Standard dose

Fluzone® 
Quadrivalent

0.25 mL single-dose prefilled 
syringe, 0.5 mL single-dose vial 
or prefilled syringe, or 5.0 mL 
multi-dose vial (IM)

6–35 months of age 
(0.25 mL dose); ≥36 
months of age (0.5 
mL dose)

Fluarix® 
Quadrivalent

0.5 mL single-dose prefilled 
syringe (IM)

≥6 months of 
age

FluLaval® 
Quadrivalent

0.5 mL single-dose prefilled 
syringe or 5.0 mL multi-
dose vial (IM)

≥6 months of 
age
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Inactivated influenza vaccine (IIV)

Flucelvax® 
Quadrivalent

0.5 mL single-dose prefilled 
syringe or 5.0 mL multi-dose 
vial (IM), cell culture-based

≥4 years of age

Afluria® 0.5 mL single-dose prefilled 
syringe or 5.0 mL multi- 
dose vial (IM)

≥5 years of age

Afluria® 
Quadrivalent

0.5 mL prefilled syringe 
or 5.0 mL multi-dose vial 
(IM)

≥5 years of age 
(by needle/
syringe); 
18–64 years 
of age (by jet 
injector)

Fluvirin® 0.5 mL single-dose prefilled 
syringe or 5.0 mL multi- 
dose vial (IM)

≥4 years of age

Fluad® 0.5 mL single-dose prefilled 
syringe (IM)

≥65 years of age

High dose

Fluzone® High- 
Dose

0.5 mL single-dose prefilled 
syringe (IM) (higher 
antigen content)

≥65 years of age

Recombinant

Flublok® 0.5 mL single-dose vial 
(IM)

≥18 years of age

Flublok® 
Quadrivalent

0.5 mL single-dose prefilled 
syringe (IM)

≥18 years of age

Intradermal

Fluzone® 
Intradermal 
Quadrivalent

0.1 mL single-dose prefilled 
microinjection (ID) (lower 
antigen content)

18–64 years of 
age

(continued)
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 Contraindications and Precautions

An important contraindication is having had a severe allergic 
reaction (e.g. anaphylaxis) to a vaccine component or previ-
ous vaccination. However, this does not include egg allergies, 
even though most influenza vaccines are grown in embryo-
nated chicken eggs (an exception being the egg-free recombi-
nant influenza vaccine, Flublok®) [1]. The vaccines marketed 
in the United States have been found to contain extremely 
small or undetectable amounts of egg protein and recent 
studies have indicated that egg allergic patients can safely 
receive influenza vaccines [12, 13]. The ACIP recommends 
that persons with a severe egg allergy (who have had associ-
ated angioedema, respiratory distress, lightheadedness, or 
recurrent emesis, or who required epinephrine or another 
emergency medical intervention following egg ingestion) can 
receive these vaccines, but the vaccine should be adminis-
tered in an inpatient or outpatient medical setting [1]. 
However, the American Academy of Allergy, Asthma, and 
Immunology (AAAAI) and the American Academy of 
Pediatrics (AAP) do not recommend any special precaution 
because there does not appear to be any increased risk of 
severe allergic reactions to these vaccines in persons with egg 
allergy [14, 15].

Precautions include moderate to severe acute illness with 
or without fever, as well as a diagnosis of Guillain-Barré syn-
drome (GBS) within 6 weeks after a previous dose of influ-
enza vaccine [1].

The complete current recommendations of the ACIP 
regarding influenza vaccine delivery can be found at the fol-
lowing website: https://www.cdc.gov/vaccines/hcp/acip-recs/
vacc-specific/flu.html.

 Vaccine Effectiveness

The effectiveness of influenza vaccines varies each year in 
relation to the match between the vaccine strains and the 
circulating strain. Effectiveness can also vary by the age and 
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health status of the vaccine recipient [3]. Effectiveness has 
been shown to decline significantly over the first six months 
post-vaccination, albeit at different rates depending on the 
vaccine [16–18]. However, even in years when the vaccine has 
a lower effectiveness relative to other years, receiving the 
vaccine still reduces risk of infection, severe illness, hospital-
ization, and death due to influenza. In addition, high vaccine 
coverage prevents disease transmission and helps to protect 
those most vulnerable to serious influenza illness [19].

 Vaccine Safety

Common adverse reactions to IIV include local reactions 
such as soreness, erythema and induration at the injection 
site, which are reported at variable rates, but are usually mild 
and typically last no more than 2 days. Systemic symptoms 
such as sensation of fever, chills, malaise, and myalgia are also 
common. These symptoms typically begin within 6–12 hours 
of vaccination and usually last only a few hours. Such symp-
toms are usually mild but have been reported in 4–<30% of 
children receiving IIV [20–26]. Myalgia within a week of vac-
cination has been reported among 14–16% of adults receiving 
unadjuvanted IIV and 31–39% of adults receiving adjuvanted 
IIV [27], with even higher rates among recipients of the 2009 
pandemic H1N1 vaccine [28].

Rarely, allergic reactions such as hives, angioedema, aller-
gic asthma, or systemic anaphylaxis occur after vaccination, 
probably due to hypersensitivity to a vaccine component. See 
the Do Vaccines Cause Hypersensitivity Reactions? summary 
for more details.

Influenza vaccination in recent years has been associated 
with a very small increased risk of GBS in adults, leading to 
about 1–3 excess cases of GBS per million persons vacci-
nated. This is much less than the estimated risk after wild-
type influenza infection, providing further evidence that the 
benefits of influenza vaccination greatly outweigh the risks 
[29, 30]. See the Do Vaccines Cause Guillain-Barré Syndrome? 
(GBS) summary for more details.
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IIV cannot cause influenza, as all viruses contained in the 
vaccine are inactivated and noninfectious [31]. LAIV also can-
not cause influenza as it is made from weakened flu virus [32].

 Considerations in Pregnancy

Pregnant women may receive any licensed, recommended, 
age-appropriate IIV.  LAIV is contraindicated during preg-
nancy [1–3].

Pregnant women and young children are at increased risk 
of complications and hospitalizations from influenza. Infection 
with influenza during pregnancy has been associated with an 
increased risk of adverse outcomes to the mother including 
respiratory hospitalization, pneumonia, adult respiratory dis-
tress syndrome, overwhelming sepsis and death [5]. A recent 
Centers for Disease Control and Prevention (CDC) study 
estimated that 12% of all pregnancy-related deaths during the 
2009–2010 pandemic season were attributed to confirmed or 
possible infection with pandemic influenza [33].

IIV was shown to reduce non-specific febrile respiratory 
illness in pregnant women by over one third. Vaccine effec-
tiveness was most pronounced during influenza season. 
Vaccination in pregnancy is beneficial not just for the mother, 
but for her unborn child as well. Maternal influenza vaccina-
tion was shown in one study to reduce proven influenza ill-
ness in infants under 6 months of age by up to 63% [34]. In 
several other studies, IIV was shown to reduce the risk of low 
birthweight and premature birth [35, 36]. Some studies have 
found that pregnant women who received influenza vaccine 
had a lower likelihood of stillbirth than those who did not 
[37–39], although the evidence for this is inconsistent and has 
methodological limitations [39–41].

A large body of evidence demonstrates the safety of IIV 
for both pregnant women and their unborn children [42–50]. 
Concomitant administration of Tdap and influenza vaccines 
during pregnancy is not associated with a higher risk of 
adverse outcomes compared to sequential vaccination [51].

Donahue et  al. recently reported results from a case- 
control study examining the risk of spontaneous abortion 
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(SAb) following receipt of inactivated influenza vaccines con-
taining A/H1N1pdm2009 antigen in the 2010–11 and 2011–12 
seasons [52]. The study found an association between influ-
enza vaccine and SAb, particularly among women who had 
received pandemic H1N1 vaccine in the previous year as well 
[52]. The findings were most striking in the 2010–2011 season, 
and were far less pronounced in the 2011–2012 season. The 
Donahue et al. findings need to be interpreted in the context 
of other epidemiological data [53]. One recent randomized 
trial recruiting women at 17–34 weeks gestation [54], thirteen 
other observational studies [55–67], two systematic reviews 
[46, 68], and one meta-analysis [37] have assessed a potential 
association between influenza vaccine and SAb or a related 
outcome and none have found an association. However, none 
of these studies examined the effect of multiple dosing. 
Studies are in progress to assess whether this association is 
seen in subsequent influenza seasons. See the Do Vaccines 
Cause Spontaneous Abortion? summary for more details.

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about influenza, or the flu for short?

Step 2: Briefly address specific concerns, if any

 •  Flu vaccine actually doesn’t cause the flu. Although some 
people get some soreness or are a little achy after a flu 
vaccine, that’s just a sign that your immune system is 
responding to the vaccine.

 •  Even though the flu vaccine doesn’t work 100% of the time 
at preventing the flu, that doesn’t mean it doesn’t help – it’s 
still the best way to protect yourself from getting the flu.

(continued)
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Step 3: Pivot to disease risk

 •  Most people don’t realize what a severe illness influenza 
can be – getting the flu is pretty miserable.

 •  Influenza is a virus that is spread by droplets in the air – 
such as through sneezing and coughing.

 •  The flu can cause a sore throat, fever, headache, and cough. 
It can also cause more severe illness, such as pneumonia 
and sinus infections.

 •  More than 20,000 people die from the flu in the US every year.
 •  Pregnant women and infants are at high risk of developing 

serious complications from the flu and dying from the flu.

Step 4: Convey vaccine effectiveness

 •  The good news about the flu is that there are vaccines.
 •  Flu vaccines are updated every year to match the seasonal 

strain. You should receive a flu vaccine every year as soon 
as it is available to protect yourself.

 •  Even in years when the vaccine has a lower effectiveness 
relative to other years, receiving the vaccine still reduces 
risk of infection, severe illness, hospitalization, and death 
due to influenza.

 •  Getting the flu vaccine also helps to protect those around 
you who are most vulnerable to serious influenza illness, 
such as young children, pregnant women, and the elderly.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from the flu through vaccination.

 •  I strongly recommend flu vaccine to my patients, my family, 
and my friends.
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Chapter 12
Measles, Mumps 
and Rubell (MMR)

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants and Children

• All children without contraindications should receive 
two doses of measles-mumps-rubella combination 
vaccine (trade name: M-M-R II®) after 1 year of age 
and at least 4 weeks apart. The first dose is usually 
administered at a minimum of 12 months of age, and 
is generally given between 12 and 15 months of age. 
The second dose is usually given between 4 and 6 
years of age, prior to entering school, although it can 
be given anytime at least 4 weeks after the first dose 
for children at increased risk of exposure.

• The CDC recommends that MMR and varicella vac-
cine (trade name: Varivax®) be administered sepa-
rately for the first dose in order to reduce the small 
increased risk of febrile seizures in toddlers associ-
ated with the measles- mumps- rubella-varicella com-
bination vaccine (abbreviation: MMRV; trade name: 
ProQuad®) compared to the separate but simultane-
ous administration of MMR and varicella vaccines. 
MMRV is generally preferred for the second dose.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_12&domain=pdf
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Adults

• One dose of MMR should be administered to all 
adults 18 years of age and older without evidence of 
immunity to these diseases (acceptable evidence of 
immunity includes documentation of previous receipt 
of MMR or MMRV vaccine, laboratory confirmation 
of immunity or disease, or having been born before 
1957). Two doses separated by at least 4 weeks are 
recommended for adults at high risk for exposure 
and transmission (such as international travelers; col-
lege students; and healthcare personnel) [1, 2].

All Age Groups

• Persons previously vaccinated with two doses of a 
mumps- containing vaccine who are identified by 
public health as at increased risk for mumps because 
of an outbreak should receive a third dose of a 
mumps-containing vaccine to improve protection 
against mumps disease and related complications [3].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html

Important Information for Obstetric Providers

· Measles, Mumps and Rubella are all live attenuated vaccines 
and are contraindicated  during pregnancy.

· However, rubella vaccination is emphasized for all non-pregnant 
women of childbearing age, especially those born outside of the 
United States. Rubella immunity should be verified either by 
documentation of at least one dose of rubella-containing vaccine 
given after the first year of life or by serology. Those without such 
evidence of immunity should be given MMR vaccine, excluding women 
who are pregnant or likely to become pregnant within the next 4 weeks. 

· If a pregnant woman is inadvertently vaccinated or becomes 
pregnant within 4 weeks after MMR vaccination, she should be 
counseled again as to the theoretical risks, but this should not be 
considered an indication for termination of the pregnancy. 

Chapter 12. Measles, Mumps and Rubell (MMR)

http://www.cdc.gov/vaccines/hcp/acip-recs/
http://www.cdc.gov/vaccines/hcp/acip-recs/
http://www.cdc.gov/vaccines/schedules/index.html
http://www.cdc.gov/vaccines/schedules/index.html


87

 Disease

Measles is a highly contagious acute disease caused by an 
RNA paramyxovirus, genus Morbillivirus, with one antigenic 
type. Measles is transmitted via the respiratory route and 
secondary attack rates in families among susceptible persons 
are often greater than 90%. Measles virus can survive up to 2 
hours in the air or on surfaces. The average incubation period 
is 10–12 days. Common symptoms include cough, runny nose, 
and stepwise increase in fever up to 103–105°F.  A maculo-
papular rash begins on the face and head a few days after 
onset of respiratory symptoms and persists for 5–6 days. 
Common  complications include diarrhea, otitis media, and 
pneumonia, and rare complications include encephalitis, sei-
zures, and death. Measles illness during pregnancy increases 
the risk of premature labor, low birthweight children, sponta-
neous abortion, as well as pneumonia and encephalitis.

Mumps is caused by an RNA paramyxovirus with one 
antigenic type and is acquired through respiratory transmis-
sion. The incubation period is 12–25 days. Symptoms are 
generally nonspecific at first, including myalgia, malaise, 
headache, and fever. Approximately one-third of mumps 
infections are asymptomatic; however, asymptomatic persons 
can transmit the virus. Possible complications of mumps 
infection include parotitis, orchitis, oophoritis, deafness, men-
ingitis, encephalitis, and pancreatitis.

Rubella, also known as “German measles”, is caused by an 
RNA togavirus, genus Rubivirus, with one antigenic type. 
Rubella is acquired through respiratory transmission and the 
incubation period is about 14 days. Symptoms include mild 
fever and malaise; up to 50% of cases are subclinical. A macu-
lopapular rash lasting about 3 days generally occurs 14–17 
days after infection, beginning on the face and spreading 
downwards. This rash is usually fainter than the measles rash, 
and does not coalesce. Arthralgia and arthritis are common 
after puberty, especially in females [1]. Among pregnant 
women who are infected with wild-type rubella virus, trans-
placental infection of the fetus can occur, causing congenital 
defects or stillbirth [1, 2].

 Disease
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 Vaccine(s)

Measles, mumps and rubella vaccines are all live attenuated 
viral vaccines that are only available in combination as MMR 
in the United States. The MMRV vaccine also includes vari-
cella vaccine [1].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component such as neomycin is a contraindication 
to further vaccination with MMR.  Other contraindications 
include pregnancy, immunosuppression, and family history of 
altered immunocompetence. Current moderate to severe 
acute illness is a precaution to any vaccination. Other precau-
tions for MMR vaccination include recent receipt of antibody- 
containing blood products and personal or family history of 
seizures [1, 4].

 Vaccine Effectiveness

One dose of MMR vaccine is estimated to be 93% effective 
in preventing measles and 97% effective in preventing 
rubella. A second dose has been shown to increase the effec-
tiveness of measles vaccine to an estimated 97%, mainly by 
producing immunity in those who failed to respond to the 
initial dose [1, 2, 5].

Effectiveness of two doses of MMR vaccine against mumps 
is estimated to be between 66% and 95%, and vaccine- 
induced protection has been shown to wane over time [6].

 Vaccine Safety

Mild illness in people receiving their first dose of MMR can 
occur due to replication of the attenuated measles vaccine 
virus. Between 5% and 15% develop a 1–2 day fever up to 
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103°F approximately 7–12 days after the first dose. A tran-
sient rash may also appear during this time frame, occurring 
in approximately 5% of those vaccinated [1].

Vaccines which may induce fever may also rarely induce 
febrile seizures. Febrile seizures are a common and typically 
benign childhood condition, occurring in 2–5% of children at 
some point during their first five years of life. Febrile seizures 
have an estimated background incidence of 240–480 per 
100,000 person-years in children under five years, although 
this varies considerably by age, genetics, co-morbidities and 
environmental risk factors. There are no long-term effects of 
simple febrile seizures, with the possible exception of an 
increased risk of recurrence [1, 7–13]. The rate of febrile sei-
zures in the 7–10 days after vaccination was approximately 
2–3 times higher for children who received MMRV as com-
pared to MMR and varicella vaccines administered sepa-
rately on the same day, and 4 times higher as compared to 
MMR alone [14]. There is no increased risk of fever or febrile 
seizures in children receiving their second dose of measles-
containing vaccine at 4–6 years of age, whether given MMR 
or MMRV [1, 15]. See the Do Vaccines Cause Seizures? sum-
mary for more details.

Mild, acute joint symptoms occur in approximately 25% of 
susceptible adult women after rubella vaccination but are less 
common in men and rare in children. See the Do Vaccines 
Cause Arthralgia or Arthritis? summary for more details.

Rare adverse events from MMR vaccine include thrombo-
cytopenia, parotitis, lymphadenopathy and encephalopathy. 
Very rare adverse events from MMR vaccine include measles 
inclusion body encephalitis (MIBE). Immune thrombocyto-
penia purpura (ITP) occurs after approximately 1  in 30,000 
doses. Allergic reactions are also rare. See the Do Vaccines 
Cause Immune Thrombocytopenic Purpura?, the Do Vaccines 
Cause Meningitis or Encephalitis?, and the Do Vaccines Cause 
Hypersensitivity Reactions? summaries for more details.

There is convincing evidence that MMR does not cause 
autism [1]. See the Do Vaccines Cause Autism? summary for 
more details.

 Vaccine(s)
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 Considerations in Pregnancy

Transplacental infection of the fetus with wild-type rubella 
virus can occur causing congenital defects or stillbirth. 
Congenital Rubella Syndrome (CRS) can include deafness, 
cataracts, heart defects, neurologic abnormalities including 
severe retardation, autism, bone alterations, and liver and 
spleen enlargement. Infants with CRS may shed rubella virus 
for longer than a year. The greatest risk for congenital mal-
formations from rubella is associated with infection in the 
first trimester, with as many as 85% of such infants affected. 
In contrast, congenital malformations are rare when the 
infection occurs after the 20th week of gestation. The 1964–65 
rubella epidemic was associated with an estimated 20,000 
cases of congenital malformations, with deafness and heart 
disease the most common [1, 2].

Vaccination against rubella is emphasized for all non- 
pregnant women of childbearing age, especially those born 
outside of the United States. Rubella immunity should be 
verified by their healthcare providers either by documenta-
tion of at least one dose of rubella-containing vaccine given 
after the first year of life or by serology. Those without such 
evidence of immunity should be given MMR vaccine, exclud-
ing women who are pregnant or currently attempting to 
become pregnant (pregnancy should be avoided for at least 4 
weeks following MMR vaccination). ACIP recommends that 
providers of MMR vaccine counsel women on the impor-
tance of not becoming pregnant during the 4 weeks following 
vaccination. Routine pregnancy screening before vaccination 
is not recommended [1, 2].

If a pregnant woman is inadvertently vaccinated or 
becomes pregnant within 4 weeks after MMR vaccination, 
she should be counseled again as to the theoretical risks, but 
this should not be considered an indication for termination of 
the pregnancy. The theoretical concerns regarding MMR vac-
cination during pregnancy stem from the fact that MMR is a 
live attenuated viral vaccine and wild-type rubella virus is 
known to be teratogenic as described above. The CDC 
 followed women who were vaccinated against rubella during 
pregnancy from 1971 to 1989 through the Vaccine in Pregnancy 
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(VIP) Registry. Although subclinical fetal infection was 
detected serologically in about 1–2% of their infants, the VIP 
Registry showed no evidence of the occurrence of CRS [1, 2]. 
More recent studies have also found no evidence of CRS in 
women who were vaccinated while unknowingly pregnant 
[16–19]. However, because a small risk cannot be entirely 
ruled out, women should not be given MMR vaccine during 
pregnancy [1, 2].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, 
my family and my friends about measles, mumps and 
rubella?

Step 2: Briefly address specific concerns, if any

  •  The MMR vaccine does not cause autism. Period. The 
original study that suggested it did was fraudulent and the 
doctor who published it lost his medical license because 
of that. Many scientific studies have shown that the MMR 
vaccine is very safe.

Step 3: Pivot to disease risk

  •  Measles is one of the most contagious diseases. It is easily 
spread through droplets in the air – such as sneezing and 
coughing. Mumps and rubella are also caused by viruses 
spread through droplets in the air.

  •  Measles can cause a high fever, rash, and in some cases 
inflammation of the brain, seizures, and death. Mumps can 
cause a fever, and in some cases deafness and inflammation 
of the brain and spinal cord membranes. Rubella can cause 
a fever and rash.

(continued)
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Step 4: Convey vaccine effectiveness

  •  The good news is that there is an effective vaccine that 
protects you from measles, mumps, and rubella. It is called 
the MMR vaccine.

  •  Over 99% of children who receive two doses of MMR 
develop immune protection against measles. The MMR 
vaccine is also over 90% effective against rubella, and over 
66% effective against mumps.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from measles, mumps, and rubella through vaccination.

  •  I strongly recommend MMR vaccine to my patients, my 
family, and my friends.
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Chapter 13
Meningococcal

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Adolescents

• All adolescents 11–18 years of age without contrain-
dications should receive two doses of meningococcal 
conjugate vaccine (abbreviations: MCV4, 
MenACWY; trade names: Menactra®, Menveo®), 
routinely given at 11 or 12 years of age and a booster 
at 16 years of age.

• Adolescents who receive a first dose after their 16th 
birthday do not need a booster dose unless they 
become at increased risk for meningococcal disease.

All Age Groups

• Vaccination to prevent meningococcal disease is also 
recommended for all persons starting at 9 months of 
age who are at increased risk for meningococcal dis-
ease (such as travelers to hyperendemic or epidemic 
countries; those with asplenia; or those with persis-
tent complement component deficiency).

• Serogroup B meningococcal vaccine (trade names: 
Trumenba®, Bexsero®) is recommended for all per-
sons starting at 10 years of age who are at increased 
risk for serogroup B meningococcal disease (such as 
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Important Information for Obstetric Providers

• Meningococcal vaccines are not routinely recommended during
 pregnancy.
• However, pregnancy should not preclude indicated MenACWY
 vaccination.
• MenB vaccination should be deferred in pregnant and lactating women
 unless the woman is at increased risk. 

 

 Disease

Neisseria meningitidis, or meningococcus, is an aerobic gram- 
negative diplococcus. Meningococci colonize the nasophar-
ynx and in less than 1% of colonized persons the organism 
invades the bloodstream. Most strains are not pathogenic; 
five serogroups cause almost all invasive disease (A, B, C, W, 
and Y). Serogroup prevalence depends heavily on geographic 
location as well as other factors including age. In the United 
States, groups B, C, and Y are primarily responsible for 
meningococcal disease. Rates of meningococcal disease in the 
US have been declining for the last few decades, so that in 
2016, there were 375 reported cases in the entire US.

those with persistent complement component defi-
ciencies; those with anatomic or functional asplenia; 
microbiologists routinely exposed to N. meningitides; 
and anyone identified to be at increased risk during 
an outbreak of serogroup B meningococcal disease). 
Adolescents and young adults aged 16–23 years may 
also receive this vaccine, even if they are not at 
increased risk [1, 2].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html

Chapter 13. Meningococcal

http://www.cdc.gov/vaccines/hcp/acip-recs/
http://www.cdc.gov/vaccines/hcp/acip-recs/
http://www.cdc.gov/vaccines/schedules/index.html
http://www.cdc.gov/vaccines/schedules/index.html


97

N. meningitides can cause bacteremia, meningococcemia, 
meningitis, pneumonia, and/or septic arthritis. The average incu-
bation period is 3–4 days for meningococcemia. Disease usually 
presents with an abrupt onset of fever, hypotension, and rash with 
or without meningeal symptoms. The most common presentation 
of invasive disease is meningitis, usually accompanied by fever, 
headache and stiff neck. Fatality rates range from 10% to 15% 
(and up to 40% in meningococcemia) for meningococcal menin-
gitis. Less common presentations include pneumonia (5–15%), 
arthritis (2%), otitis media (1%) and epiglottitis (<1%) [3].

 Vaccine(s)

There are several MCVs licensed in the United States. The 
MCV4 vaccines MenACWY-D (Menactra®) and MenACWY-
CRM (Menveo®) protect against serogroups A, C, W and Y 
[3], and the single-component vaccines MenB-FHbp 
(Trumenba®) and MenB-4C (Bexsero®) protect against sero-
group B [1].

Both MenACWY-D and MenACWY-CRM are adminis-
tered via intramuscular injection and contain no preserva-
tives or adjuvants. MenACWY-D is approved for use in 
persons 9 months through 55 years of age, and MenACWY- 
CRM is approved for use in persons 2–55 years of age [3]. 
MenB-FHbp and MenB-4C are approved for use in persons 
10–25 years of age [1]. Hib-MenCY-TT is approved for use as 
a four-dose series at 2, 4, 6, and 12–18 months of age.

Quadrivalent meningococcal polysaccharide vaccine 
MPSV4 (Menomune®), which was a plain polysaccharide vac-
cine not conjugated to protein, is no longer recommended for 
routine use [3].

The Hib-MenCY-TT combination vaccine, MenHibrix®, 
was discontinued in the United States in 2016 [4].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further 
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 vaccination with meningococcal vaccines. Current moderate 
to severe acute illness is a precaution to any vaccination [3].

 Vaccine Effectiveness

Meningococcal serogroups A and C polysaccharide vaccines 
have demonstrated estimated clinical efficacies of at least 
85% among children and adults during outbreaks. 
Meningococcal conjugate vaccines were shown to achieve a 
seroresponse comparable to the MPSV4 and are able to elicit 
better immunologic memory [3].

 Vaccine Safety

The most common adverse events reported for MenACWY-D 
are fever (17%), headache (16%), injection-site erythema 
(15%), dizziness (13.4%), and syncope (10%); the most com-
mon reported for MenACWY-CRM are injection site reac-
tions (20%), injection site erythema (14%), and syncope 
(9%) [3]. Because syncope has been reported among adoles-
cents receiving vaccinations, adolescent recipients should 
always receive the vaccine while sitting and not in view of 
others awaiting vaccination, and be observed for up to 15 
minutes immediately after vaccination [5–8]. Serious adverse 
events1 are rare. Hib-MenCY-TT had rates of adverse events 
comparable to Hib-TT vaccine [3].

1 A serious adverse event is defined by the Food and Drug Administration 
(FDA) as resulting “in any of the following outcomes: Death, a life-
threatening adverse event, inpatient hospitalization or prolongation of 
existing hospitalization, a persistent or significant incapacity or substan-
tial disruption of the ability to conduct normal life functions, or a con-
genital anomaly/birth defect. Important medical events that may not 
result in death, be life-threatening, or require hospitalization may be 
considered serious when, based upon appropriate medical judgment, 
they may jeopardize the patient or subject and may require medical or 
surgical intervention to prevent one of the outcomes listed in this defini-
tion.” This definition is found in Title 21, §312.32 of the Electronic Code 
of Federal Regulations, which can be accessed at the following link: 
http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6799d161 
ba6754c&mc=true&node=se21.5.312_132&rgn=div8

Chapter 13. Meningococcal

http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6799d161ba6754c&mc=true&node=se21.5.312_132&rgn=div8
http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6799d161ba6754c&mc=true&node=se21.5.312_132&rgn=div8


99

The most common adverse reactions reported for both 
MenB-FHbp and MenB-4C included pain at the injection site 
(≥83%), fatigue (≥35%), headache (≥33%), and myalgia 
(≥30%) [1].

 Considerations in Pregnancy

No randomized, controlled clinical trials have been con-
ducted to evaluate use of MenACWY or MenB vaccines in 
pregnant or lactating women. However, pregnancy should 
not preclude indicated MenACWY vaccination. MenB 
vaccination should be deferred in pregnant and lactating 
women unless the woman is at increased risk and, after 
consultation with her healthcare provider, the benefits of 
vaccination are considered to outweigh the potential risks 
[1, 9].

Between January 1, 2005 and June 30, 2010, a total of 80 
reports were submitted to the Vaccine Adverse Events 
Reporting System (VAERS) regarding pregnant women or 
infants born to women who received MenACWY-D during 
pregnancy. No concerning patterns of adverse events after 
MenACWY-D in pregnancy were identified [10].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about meningococcus?

Step 2: Briefly address specific concerns, if any

  •

(continued)
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Step 3: Pivot to disease risk

  •  Meningococcal disease is rare, but it is a devastating disease 
for those who get it.

  •  Meningococcus is a bacterium that is spread by droplets in 
the air – such as through sneezing and coughing.

  •  Meningococcus can cause inflammation of the brain and 
spinal cord membranes as well as pneumonia and joint pain. 
About 10–15% of people who experience inflammation of 
the brain and spinal cord membranes from meningococcus 
end up dying from it.

Step 4: Convey vaccine effectiveness

  •  The good news about meningococcus is that there are 
effective vaccines.

  •  Meningococcus ACWY vaccines are over 80% effective in 
protecting against meningococcal disease.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from meningococcal disease through vaccination.

  •  I strongly recommend meningococcal vaccine to my 
patients, my family, and my friends.
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Chapter 14
Pneumococcal

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants

• All infants without contraindications should receive 
four doses of pneumococcal conjugate vaccine 
(abbreviation: PCV13; trade name: Prevnar13®), 
beginning no earlier than 6 weeks of age.

• The primary series of three doses is generally admin-
istered at 2, 4 and 6 months of age. A booster dose 
should be administered between 12 and 15 months 
of age.

• The minimum interval between doses is 4 weeks for 
infants under one year of age and 8 weeks for infants 
over one year of age.

Children, Adolescents, and Adults

• Children 6–18 years of age who have not previously 
received PCV13 or who have specific risk factors 
(such as anatomic asplenia including sickle-cell dis-
ease; immunocompromising conditions including 
HIV infection; cochlear implant; or cerebrospinal 
fluid leak) should receive a dose of PCV13.
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Important Information for Obstetric Providers

• Pneumococcal vaccines are not routinely recommended during
 pregnancy.

 

• Adults over 18 years of age with any of the afore-
mentioned risk factors should also receive a dose of 
PCV13 followed by a dose of pneumococcal poly-
saccharide vaccine (abbreviation: PPSV23; trade 
name: Pneumovax 23®) at least 8 weeks later if they 
have not previously received it.

• PPSV23 is also recommended for persons over 2 
years of age with any of the following specific risk 
factors (anatomic or functional asplenia; cochlear 
implant; cerebrospinal fluid leak; immunocompro-
mising conditions including HIV infection, disease, 
chemotherapy and steroids; chronic illness including 
heart, pulmonary and liver disease; alcoholism; or 
asthma or cigarette smoking in adults over 19 years 
of age), with a revaccination dose after 5 years, and a 
third dose after the 65th birthday at least 5 years 
after the second dose.

• When both the conjugate and plain polysaccharide 
pneumococcal vaccines are recommended for a given 
individual, the conjugate vaccine should be given first. 
If the plain polysaccharide vaccine was given first, the 
conjugate vaccine should be administered one year 
after the polysaccharide vaccine [1, 2].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html
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 Disease

Streptococcus pneumoniae is a facultative anaerobic gram- 
positive bacterium; 92 serotypes of S. pneumoniae have been 
documented, classified by their antigenic polysaccharide  
capsules. Antibodies provide protection specific to serotype. 
Pneumococci are often asymptomatically carried in the respi-
ratory tracts of healthy persons.

Pneumococcal infections can cause pneumonia, sepsis, men-
ingitis, otitis media, bone and joint infections, sinusitis, orbital 
cellulitis and skin infections. Pneumonia occurs at all ages and 
is the most common cause of death from Streptococcus pneu-
moniae. The incubation period of pneumococcal pneumonia is 
1–3 days and is associated with fever, rigors (in adults), pleuritic 
chest pain, productive cough, dyspnea, tachypnea, hypoxia, 
tachycardia, malaise and weakness. Pneumococcal pneumonia 
has a case-fatality rate of 5–7% (may be substantially higher 
among the elderly). Roughly 25–30% of adult patients with 
pneumococcal pneumonia also develop pneumococcal bactere-
mia which has a case-fatality rate of about 20% (may be as high 
as 60% among the elderly). Pneumococcal meningitis has a 
case-fatality rate of about 8% among children and 22% among 
adults, with neurologic sequelae often persisting among survi-
vors. Over half of all cases of bacterial meningitis in the United 
States are caused by pneumococci [1]. The World Health 
Organization (WHO) estimates that over 1.6 million people, 
including 700,000–1 million children under 2 years of age, die 
every year from pneumococcal infections worldwide [3].

 Vaccine(s)

The pneumococcal conjugate vaccine licensed for use in the 
United States is the aluminum phosphate-adjuvanted 
13-valent PCV13, which contains the purified capsular poly-
saccharide from 13 serotypes of S. pneumoniae conjugated to 
a nontoxic diphtheria toxin known as CRM197.

The pneumococcal polysaccharide vaccine licensed for use 
in the United States is PPSV23, which contains the purified 
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capsular polysaccharide antigen from 23 serotypes of S. pneu-
moniae [1].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further vacci-
nation with pneumococcal vaccines. Current moderate to 
severe acute illness is a precaution to any vaccination [1].

 Vaccine Effectiveness

PPSV23 is 60–70% effective against invasive pneumococ-
cal disease caused by vaccine serotypes, although ineffec-
tive in children younger than 2 years of age. PCV13 is 
highly immunogenic and estimated to be over 90% effec-
tive in children against invasive pneumococcal disease 
caused by vaccine serotypes. In addition, PCV13 has been 
shown to reduce nasopharyngeal carriage of vaccine sero-
types, which is important in reducing the disease burden by 
further limiting the spread of S. pneumonia from person to 
person [1].

 Vaccine Safety

Local reactions such as pain, redness and swelling occur in 
30–50% of PPSV23 recipients and 5–49% of PCV13 recipi-
ents. Moderate reactions such as fever and myalgia are 
uncommon (<1%) and severe adverse reactions are rare in 
PPSV23 recipients. However, about 8% of PCV13 local reac-
tions are considered severe, for example causing tenderness 
that interferes with movement of the limb. Local reactions 
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are typically more common after the fourth dose of PCV13 
than after the first three. Fever over 100.4°F within 7 days 
after vaccination was reported in 24–35% of PCV13 recipi-
ents in clinical trials; high fever was reported in less than 1% 
[1]. Cellulitis-like reactions after Pneumovax 23® vaccination 
have also been reported in the literature [4, 5].

Vaccines which may induce fever may also rarely induce 
febrile seizures. Febrile seizures are a common and typically 
benign childhood condition, occurring in 2–5% of children at 
some point during their first five years of life. Febrile seizures 
have an estimated background incidence of 240–480 per 
100,000 person-years in children under five years, although 
this varies considerably by age, genetics, co-morbidities and 
environmental risk factors. There are no long-term effects of 
simple febrile seizures, with the possible exception of an 
increased risk of recurrence [6–9]. Febrile seizures were esti-
mated to occur at a rate of 5.3 per 100,000 doses in children 
aged 6–59 months receiving PCV13, and 17.5 per 100,000 
doses after receiving PCV13 and concomitant trivalent inac-
tivated influenza vaccine. These risk differences varied with 
age due to the age-dependent background rates of febrile 
seizures, with the highest estimates at 16 months and the low-
est at 59 months [9]. See the Do Vaccines Cause Seizures? 
summary for more details.

 Considerations in Pregnancy

The safety of PPSV23 vaccine in pregnancy has not been 
studied. However, no adverse outcomes have been reported 
among newborns whose mothers were inadvertently vacci-
nated with PPSV23 during pregnancy. Women who are at 
high risk of pneumococcal disease should be vaccinated 
before pregnancy, if possible [1].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about pneumococcus?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

  •  This particular bacteria can be devastating – sometimes it 
just causes things like ear infections or sinus infections, but 
it can cause severe pneumonia and meningitis

  •  Pneumococcus is a bacterium that is spread by droplets in 
the air – such as through sneezing and coughing.

  •  Pneumococcus can cause pneumonia, inflammation of the 
brain and spinal cord membranes, sepsis, and death.

  •  Individuals under the age of 2 are most susceptible to 
pneumococcus.

Step 4: Convey vaccine effectiveness

  •  The good news about pneumococcus is that there is an 
effective vaccine, called PCV13.

  •  PCV13 is over 90% effective in protecting against 
pneumococcal disease.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from pneumococcal disease through vaccination.

  •  I strongly recommend pneumococcal vaccine to my patients, 
my family, and my friends.
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Chapter 15
Polio

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants

• All infants without contraindications should receive 
3 doses of inactivated polio vaccine (abbreviation: 
IPV; trade name: Ipol®), given at least 4 weeks apart, 
with the first dose administered at a minimum of 6 
weeks of age, routinely at 2, 4, and 6–18 months of 
age.

Children

• A fourth dose is recommended at 4–6 years of age, 
though this dose is not needed if the third dose was 
received after 4 years of age and at least 6 months 
after the second dose.

Adults

• A full primary vaccination series with IPV is also 
recommended for adults at increased risk of infec-
tion (such as international travelers to epidemic or 
endemic countries, members of communities or 
groups with disease caused by wild polioviruses, lab-
oratory workers who handle specimens that may 
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Important Information for Obstetric Providers

• Polio vaccine is not routinely recommended during pregnancy.
 

 Disease

Poliovirus is an RNA enterovirus of the Picornaviridae fam-
ily. Transmission is primarily through the fecal-oral route, 
and the virus replicates in the pharynx, local lymphatics and 
gastrointestinal tract. Spread of the virus from blood to 
nerves to the central nervous system can cause destruction of 
motor neurons. The incubation period is 3–6 days for non-
paralytic poliomyelitis and 7–21 days for onset of paralysis in 
paralytic poliomyelitis. Up to 72% of all infections in chil-
dren are asymptomatic, but these persons can shed the virus 
in their stool and respiratory secretions and transmit the 
virus to others. Approximately 24% of infections in children 
result in minor, nonspecific illness without viral spread to the 
central nervous symptoms, followed by complete recovery 
within a week. 1–5% of infected children experience non-
paralytic aseptic meningitis, lasting 2–10 days. Paralysis 

contain polioviruses, healthcare workers who have 
close contact with patients who may be excreting 
wild polioviruses, and unvaccinated adults whose 
children will be receiving oral poliovirus vaccine, 
although there is no oral poliovirus available in the 
United States at this time).

• For adults at high risk of exposure, who have previ-
ously been fully vaccinated as children, a one-time 
additional dose of IPV is recommended [1, 2].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html
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occurs in less than 1% of infections in children. Paralytic 
symptoms typically progress for 2 to 3 days then plateau as 
the fever subsides. Many of those with paralytic poliomyelitis 
recover completely, and most recover some muscle function. 
However, any paralysis or weakness that persists after the 
first year is generally permanent. Paralysis predominantly 
affects the proximal muscles, especially of the legs in an 
asymmetric fashion. Between 2% and 5% of cases of para-
lytic polio in children and 15–30% in adults die from the 
disease, primarily because of paralysis of the muscles of res-
piration [1].

 Vaccine(s)

IPV is formaldehyde- inactivated and contains all three sero-
types of polio vaccine virus. Combination vaccines that con-
tain IPV include DTaP- IPV (trade names: Kinrix®, 
Quadracel®), DTaP-Hep B-IPV (Pediarix®) and DTaP-Hib-
IPV (Pentacel®) [1]. The following is from the 2009 ACIP 
recommendations which clarifies the vaccination schedule to 
be used for specific combination vaccines:

“When DTaP-IPV/Hib (Pentacel®) is used to provide 4 doses at 
ages 2, 4, 6, and 15–18 months, an additional booster dose of age- 
appropriate IPV-containing vaccine (IPV [Ipol®] or DTaP-IPV 
[Kinrix®]) should be administered at age 4–6 years. This will result 
in a 5-dose IPV vaccine series, which is considered acceptable by 
ACIP. DTaP-IPV/Hib is not indicated for the booster dose at age 
4–6 years. ACIP recommends that the minimum interval from 
dose 4 to dose 5 should be at least 6 months to provide an opti-
mum booster response.” [2]

Oral poliovirus vaccine (OPV) is a live attenuated vaccine 
that is no longer used in the United States [1].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component (such as streptomycin, polymyxin B, 
and neomycin) is a contraindication to further vaccination 
with IPV.
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 Vaccine Effectiveness

At least 90% of recipients of two doses of IPV develop 
immunity to all three poliovirus types and at least 99% 
develop immunity after three doses. The exact duration of 
immunity is unknown but appears to be long term [1].

 Vaccine Safety

Minor local reactions such as pain and redness occur occa-
sionally occur after receiving IPV [1].

 Considerations in Pregnancy

Although no adverse effects of IPV have been documented 
among pregnant women or their unborn infants, vaccina-
tion of pregnant women with IPV should generally be 
avoided. However, if a pregnant woman is at increased risk 
for polio infection and requires immediate protection, IPV 
can be administered in accordance with the recommended 
schedule [3].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about polio?

Step 2: Briefly address specific concerns, if any

  •
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Step 3: Pivot to disease risk

  •  Polio can cause inflammation of the brain and spinal cord 
membranes and paralysis.

  •  Although we haven’t seen polio in the US in many years, 
that’s because almost everyone gets the vaccine, but, in this 
global society, it’s only a plane ride away.

Step 4: Convey vaccine effectiveness

  •  The good news about polio is that there is an effective 
vaccine called IPV.

  •  Over 99% of people who get three doses of IPV develop 
immune protection.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from polio through vaccination.

  •  I strongly recommend IPV to my patients, my family, and 
my friends.
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Chapter 16
Rotavirus

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants

• All infants without contraindications should receive 
the rotavirus vaccine (RV) series; consisting of either 
two oral doses of RV1 (trade name: Rotarix®) or 
three oral doses of RV5 (trade name: RotaTeq®) 
beginning at about 2 months of age (no earlier than 
6 weeks of age).

• Each dose should be separated by at least 4 weeks, 
and given at the same time as other normal child-
hood vaccinations.

• Maximum age of the first dose of rotavirus vaccina-
tion is 14 weeks and 6 days, and maximum age for 
any dose is 8 months [1, 2].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules:  http://www.cdc.gov/vaccines/
schedules/index.html
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Important Information for Obstetric Providers

• Rotavirus vaccines are live attenuated vaccines that are only given
 to infants under 8 months of age, and are thus contraindicated
 during pregnancy.

 

 Disease

Rotavirus is a very stable double-stranded RNA virus of the 
Reoviridae family. There are five predominant strains which 
historically have accounted for 90% of isolates in the United 
States, 75% of which being the G1 strain. Rotavirus is trans-
mitted through the fecal-oral route and replicates in the epi-
thelium of the small intestine. The incubation period is 
generally less than 48 hours, after which decreased intestinal 
absorption of sodium, glucose and water can result in isotonic 
diarrhea. Clinical manifestations of rotavirus infection are 
nonspecific and range from asymptomatic to severe with 
fever, vomiting and dehydrating diarrhea. Potential complica-
tions include dehydration, electrolyte imbalance, and meta-
bolic acidosis. Symptoms usually fully resolve within 3–7 days. 
However, if rotavirus infection is not treated, it can be fatal. 
Multiple infections are sometimes necessary to confer perma-
nent immunity although subsequent infections are typically 
less severe than the first and may even be asymptomatic [1, 2].

 Vaccine(s)

RVs are live attenuated oral vaccines containing no preserva-
tives. There are two rotavirus vaccines currently licensed in 
the United States: RV5 (RotaTeq®), which contains five reas-
sortant rotaviruses suspended in a buffer solution, and RV1 
(Rotarix®), which contains one attenuated strain of human 
rotavirus and is reconstituted from lyophilized powder prior 
to administration [1]. Both vaccines provide protection 
against the majority, but not all strains of rotavirus circulating 
in the United States.
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 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose, 
vaccine component or component of the oral applicator is a 
contraindication to further vaccination with RV.  The oral 
applicator for RV1 vaccine contains latex, but the applicator 
for RV5 does not. Other contraindications for RV include 
severe combined immunodeficiency (SCID) and a history of 
intussusception. Altered immunocompetence other than 
SCID is a precaution to RV.  Current moderate to severe 
acute illness is a precaution to any vaccination [1].

 Vaccine Effectiveness

In very large clinical trials, effectiveness against severe gas-
troenteritis was estimated to be 85–98% and effectiveness 
against any rotavirus gastroenteritis was estimated to be 
74–87% after completion of a full series of RV. RV also sig-
nificantly reduced physician visits related to diarrhea and 
hospitalization related to rotavirus [1].

 Vaccine Safety

In RV5 clinical trials, small but statistically significant 
increases were shown among vaccine versus placebo recipi-
ents in rates of diarrhea (18.1% vs 15.3%) and vomiting 
(11.6% vs 9.9%) within the first week after vaccination; 
slightly increased rates of diarrhea, vomiting, otitis media, 
nasopharyngitis and bronchospasm occurred within 42 days 
after vaccination. In RV1 clinical trials, small but statistically 
significant increases were shown among vaccine versus pla-
cebo recipients in grade 3 cough (i.e. a cough that prevents 
normal everyday activities) or runny nose (3.6% vs 3.2%); 
increased rates of irritability and flatulence occurred within 
31 days after vaccination [1]. Recent post-licensure studies in 
the United States have shown RV5 to be associated with 
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approximately 1.1 excess cases of intussusception per 100,000 
vaccine recipients in the 7 days after the first dose, and 1.5 
excess cases per 100,000 recipients in the 21 days after the 
first dose. Data from some countries show an increased risk 
of intussusception with both RV5 and RV1 of 1–6 excess 
cases per 100,000 vaccinated infants [3, 4]. However, this 
small risk is outweighed greatly by the large health benefit of 
RV [1, 5, 6].

Children with SCID have developed persistent diarrhea 
caused by rotavirus vaccines that was cured only after the 
infants received bone marrow transplants to correct the 
immune deficiency [7, 8]. Rarely, RV5 has been shown to 
cause moderate to severe diarrhea associated with internal 
recombination of the vaccine strains [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about rotavirus?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

  •  Rotavirus causes particularly severe diarrhea – lots of 
children are hospitalized with it every year although that 
has gone down a lot since we started using the vaccine.

  •  Rotavirus can cause dehydrating diarrhea, vomiting, and 
fever.

  •  Children under the age of 2 are most susceptible to 
rotavirus.

  •  Although most children who get rotavirus in the US survive, 
it’s still a miserable illness!
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Step 4: Convey vaccine effectiveness

  •  The good news about rotavirus is that there are effective 
vaccines.

  •  Hospitalizations for rotavirus have gone way done since we 
started using the vaccine.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from rotavirus through vaccination.

  •  I strongly recommend rotavirus vaccine to my patients, my 
family, and my friends.
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Chapter 17
Tetanus, Diphtheria 
and Pertussis

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants and Children

• All infants without contraindications should receive 
three doses of the child formulation of tetanus-
diphtheria- pertussis combination vaccine (abbrevia-
tion: DTaP; trade names: Daptacel®, Infanrix®), given 
at 2, 4, and 6 months of age.

• A fourth dose should be given 6–12 months after the 
third dose, preferably between 15 and 18 months of 
age.

• A fifth dose is recommended between 4 and 6 years 
of age.

Adolescents and Adults

• One dose of the tetanus-diphtheria-pertussis booster 
vaccine (abbreviation: Tdap; trade names: Boostrix®, 
Adacel®) should be given to all adolescents between 
the ages of 11 and 18 years.

• Tdap vaccine should also be given to all adolescents 
and adults who have never previously received it, 
particularly if they will be in contact with newborn 
infants in the near future [1–3].
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Important Information for Obstetric Providers

• One dose of Tdap is routinely recommended during each pregnancy,
 preferably between 27 and 36 weeks of gestation.
• If a mother is not vaccinated during pregnancy and has never received the
 Tdap vaccination, the vaccine should be administered to her immediately
 postpartum [1-3].  

 Disease

Diphtheria disease is mediated by the toxin of the aerobic 
gram-positive bacterium Corynebacterium diphtheria. The 
incubation period is generally 2–5 days. Diphtheria can infect 
almost any mucous membrane but most commonly infects 
the pharynx and tonsils. Disease begins insidiously with mild 
symptoms such as malaise, sore throat, low-grade fever and 
anorexia. A membrane forms and expands within 2–3 days 
potentially causing respiratory obstruction, and sometimes 
results in coma and death within 6–10 days. Complications 
from diphtheria are mostly attributable to the toxin and the 
most common complications other than respiratory obstruc-
tion are paralysis and myocarditis.

Tetanus is caused by an exotoxin of the anaerobic gram- 
positive spore-forming bacterium Clostridium tetani. The 
spores can survive for years in harsh conditions and are 
widely distributed in animal feces and soil. The organism gen-
erally enters the human body through a cut in the skin at 
which point the spores germinate and toxins spread through 
the circulatory and lymphatic systems interfering with neu-
rotransmitters and leading to muscle contractions and spasms. 
Incubation averages 8 days but ranges from 3 to 21 days. The 

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html
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most common type of disease is generalized tetanus, which 
typically begins with lockjaw and culminates in frequent 
spasms lasting up to a month. Tetanus is fatal in  approximately 
11% of cases even when intensive care is available; the dis-
ease is twice as likely to be fatal in persons who have never 
been vaccinated. Neonatal tetanus, although rare in the US, 
can occur when infants are born to mothers who lack tetanus 
immunity, usually via infection in an unhealed umbilical 
stump. Because it is an environmental pathogen, there is no 
community protection (also known as “herd immunity”).

Pertussis, also known as whooping cough, is a highly com-
municable disease caused by the aerobic gram-negative rod 
bacterium Bordetella pertussis. The incubation period for per-
tussis most commonly is 7–10 days. The illness begins with 
runny nose, sneezing, low-grade fever and mild cough. This 
cough gradually becomes more severe, progressing into fre-
quent bursts of numerous rapid coughs after 1–2 weeks. These 
coughing fits (paroxysms) result in the characteristic whooping 
sound during efforts to inspire. These coughing fits generally 
continue for 1–6 weeks but can persist up to 10 weeks. Infants 
are at the highest risk for complications associated with per-
tussis. The most common complication and cause of most 
deaths related to pertussis is pneumonia. Pertussis used to be 
a substantial cause of death in children in the US but since 
introduction of the vaccine, incidence of pertussis has decreased 
by more than 80%. However, incidence of pertussis has been 
gradually increasing again over the past several decades [1].

 Vaccine(s)

Acellular pertussis vaccines are inactivated, subunit vaccines, 
and are only available in combination with diphtheria and 
tetanus toxoids. DTaP vaccine (trade names: Daptacel®, 
Infanrix®) is approved for children between 6 weeks and 7 
years of age. Tdap vaccine (trade names: Boostrix®, Adacel®) 
contains reduced antigen amounts for diphtheria and pertus-
sis, and is approved for persons either 10–64 years (Boostrix®) 
or 11–64 years (Adacel®) of age [1].
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 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further vacci-
nation with DTaP and Tdap. Another contraindication for 
both vaccines is encephalopathy within 7 days after previous 
vaccination without an identifiable alternative cause. Current 
moderate to severe acute illness is a precaution to any 
vaccination.

Precautions to DTaP include the following occurrences 
within 48 hours after previous vaccination: a hypotonic hypo-
responsive episode, which is a sudden episode of unrespon-
siveness and limpness [4], a fever above 105°F, or persistent, 
inconsolable crying lasting over 3 hours. Other precautions 
include convulsions within 3 days after previous vaccination 
or an unstable progressive neurologic disorder.

Precautions to Tdap include a history of Guillain-Barré 
syndrome within 6 weeks after previous vaccination contain-
ing tetanus toxoid, or a history of a severe local reaction 
immediately following previous vaccination containing either 
tetanus or diphtheria toxoid [1].

 Vaccine Effectiveness

A complete primary three-dose series of diphtheria toxoid 
and tetanus toxoid results in estimated clinical efficacies of 
95% and 100%, respectively. The efficacy of the acellular 
pertussis component of DTaP vaccines licensed in the US has 
been estimated to be 84% in the short-term (i.e. within 3 
years of series completion). The antibody response to one 
dose of Tdap in adults is similar to that in infants after three 
doses of DTaP [1, 5, 6]. Infants born to mothers immunized 
during pregnancy have 50–100% of the pertussis antibody 
titers of their mothers at birth, although this passive immu-
nity wanes rapidly [7].

Vaccine-induced active immunity also wanes over time. By 
ten years after vaccination, the tetanus antitoxin levels in 
some individuals decreases below the minimal protective 
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level. Of particular concern is the more rapid waning immu-
nity from the acellular pertussis vaccine, which has contrib-
uted to the resurgence of pertussis in the United States. The 
rapid waning of antibody is one of the main reasons for vac-
cinating with Tdap during every pregnancy [1].

 Vaccine Safety

Local reactions including pain, redness and swelling occur in 
20–40% of infants after the first three doses of DTaP.  Self- 
limited fever of greater than 101°F occurs in 3–5% of DTaP 
recipients. Extensive swelling of the injection-site limb and 
increased local reactions and fever has been reported after 
the fourth or fifth dose of DTaP. Moderate to severe systemic 
reactions such as fever above 105°F, febrile seizures, persistent 
crying lasting longer than 3 hours and hypotonic hyporespon-
sive episodes occur in less than 1 in 10,000 doses of DTaP [1].

Local reactions occur in 21–66% of adults after Tdap. 
Fever greater than 100.4°F occurs in 1.4% of Tdap recipients. 
Mild systemic reactions such as headache or drowsiness occa-
sionally occur after vaccination. Besides very rare occur-
rences of anaphylaxis, no serious adverse events1 have been 
shown to be caused by Tdap vaccination. Severe allergic reac-
tion (e.g. anaphylaxis) to a previous dose or vaccine compo-
nent is a contraindication to further Tdap vaccination [1].

1 A serious adverse event is defined by the Food and Drug Administration 
(FDA) as resulting “in any of the following outcomes: Death, a life-
threatening adverse event, inpatient hospitalization or prolongation of 
existing hospitalization, a persistent or significant incapacity or substan-
tial disruption of the ability to conduct normal life functions, or a con-
genital anomaly/birth defect. Important medical events that may not 
result in death, be life-threatening, or require hospitalization may be 
considered serious when, based upon appropriate medical judgment, 
they may jeopardize the patient or subject and may require medical or 
surgical intervention to prevent one of the outcomes listed in this defini-
tion.” This definition is found in Title 21, §312.32 of the Electronic Code 
of Federal Regulations, which can be accessed at the following link: 
http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6799d161
ba6754c&mc=true&node =se21.5.312_132&rgn=div8
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Vaccines which may induce fever may also rarely induce 
febrile seizures. Febrile seizures are a common and typically 
benign childhood condition, occurring in 2–5% of children at 
some point during their first five years of life. Febrile seizures 
have an estimated background incidence of 240–480 per 
100,000 person-years in children under five years, although 
this varies considerably by age, genetics, co-morbidities and 
environmental risk factors. There are no long-term effects of 
simple febrile seizures with the possible exception of an 
increased risk of recurrence [8–11]. See the Do Vaccines 
Cause Seizures? summary for more details.

Because syncope has been reported among adolescents 
receiving vaccinations, adolescent recipients should always 
receive the vaccine while sitting and not in view of others 
awaiting vaccination, and be observed for up to 15 minutes 
immediately after vaccination [12–15].

 Considerations in Pregnancy

Vaccination with Tdap during pregnancy helps protect infants 
from pertussis. Newborns and infants in the first few months 
of life are dependent on transplacentally acquired maternal 
pertussis antibodies and prevention of exposure from close 
contacts for protection against pertussis disease, since active 
immunization of the infant does not begin until 2 months of 
age and several doses are needed to induce protection against 
pertussis in most infants. Almost all deaths from pertussis 
occur in the first few months of life, most prior to receipt of 
routine infant vaccines against pertussis [16–18].

Maternal Tdap vaccination was shown to be effective in 
preventing pertussis disease in infants when used as part of a 
large-scale vaccination effort in the United Kingdom [19].

A large body of evidence demonstrates the safety of the 
Tdap vaccine for both pregnant women and their unborn chil-
dren [16–18, 20–24]. Receipt of Tdap during pregnancy is not 
associated with an increased risk of hypertensive disorders of 
pregnancy or preterm or small for gestational age (SGA) 
birth [25]. Having recently received a tetanus- containing  
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vaccination does not increase the risk of adverse outcomes 
after Tdap vaccination in pregnancy [26]. Concomitant admin-
istration of Tdap and influenza vaccines during pregnancy is 
not associated with a higher risk of adverse outcomes com-
pared to sequential vaccination [27].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, 
my family and my friends about tetanus, diphtheria and 
pertussis?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

  •  Pertussis is a potentially deadly disease, particularly for 
young infants. Even for healthy people though, it’s pretty 
miserable – it’s also known as the “100 day cough” because 
it can last so long.

  •  Tetanus is a bacterium that enters the body through a cut 
in the skin. Diphtheria is a bacterium that is spread by 
droplets in the air – such as through sneezing and coughing. 
Pertussis, also called whooping cough, is a bacterium that is 
also spread through droplets in the air.

  •  Tetanus can cause lockjaw and death. Diphtheria can 
cause respiratory problems, coma, and death. Pertussis, or 
whooping cough, can cause pneumonia and death.

  •  Since tetanus comes from the environment instead of being 
transmitted person to person like other diseases, “herd 
immunity” or “community protection” from high vaccine 
coverage in the US does not apply. Everyone must be 
vaccinated themselves to be protected from tetanus.

(continued)
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  •  Pertussis is known as whooping cough because of the 
characteristic sound of the violent and intense cough that 
it causes. It is also known as the “100-day cough” because 
of how long it can persist. Pertussis has been making a 
resurgence in the US in recent years.

  •  Infants under the age of 2 and unborn babies are particularly 
at risk for contracting pertussis. Pregnant women can protect 
their unborn babies by getting vaccinated while pregnant.

Step 4: Convey vaccine effectiveness

  •  The good news about tetanus, diphtheria, and whooping 
cough is that there are effective vaccines that provide 
protection against all three diseases – called Tdap for 
adolescents and adults, and DTaP for infants and children.

  •  The primary three-dose series of DTaP is over 95% 
efficacious against tetanus and almost 100% efficacious 
against diphtheria. It is also 84% efficacious against 
pertussis during the three years after series completion. 
Adults receiving one dose of Tdap vaccine develop similar 
immune protection to infants receiving three doses of DTaP.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from tetanus, diphtheria, and whooping cough through 
vaccination.

  •  I strongly recommend the appropriate vaccines to my 
patients, my family, and my friends.
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Chapter 18
Varicella and Herpes Zoster

Recommendations from the Advisory Committee on 
Immunization Practices (ACIP)

Infants and Children

• All children without contraindications should receive 
two doses of varicella vaccine (trade name: Varivax®) 
after 1 year of age and at least 3 months apart. The 
first dose should be administered between 12 and 15 
months of age and the second between 4 and 6 years 
of age, generally at the same time as measles-mumps-
rubella combination vaccine (abbreviation: MMR; 
trade name: M-M-R II®).

• The CDC recommends that MMR and varicella vac-
cine be administered separately albeit simultane-
ously for the first dose in order to reduce the risk of 
infant fever and febrile seizures, but the measles-
mumps-rubella-varicella combination vaccine 
(abbreviation: MMRV; trade name: ProQuad®) can 
be administered for the second dose.

Adolescents and Adults

• The ACIP recommends all persons over 13 years of 
age without evidence of varicella immunity receive 2 
doses of varicella vaccine separated by a minimum of 
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Important Information for Obstetric Providers

• Varicella and ZVL are live attenuated vaccines and are thus
 contraindicated during pregnancy.
• Having a pregnant household member is not a contraindication to
 varicella or zoster vaccination.
• Women who are vaccinated for varicella should avoid becoming pregnant
 for a month after each injection. If a pregnant woman is inadvertently
 vaccinated or becomes pregnant within 4 weeks after varicella
 vaccination, she should be counseled as to the potential effects on the 
 fetus, but this should not be considered an indication for termination
 of the pregnancy.

 

 Disease

Varicella is a highly infectious acute disease caused by the 
DNA herpesvirus varicella zoster virus (VZV). VZV is trans-
mitted via the respiratory route. The incubation period gener-
ally lasts about 15 days. Symptoms of primary infection with 

4 weeks. Immunity to varicella is especially impor-
tant for healthcare personnel [1, 2].

• Two doses of recombinant zoster vaccine (abbrevia-
tion: RZV; trade name: Shingrix®) are recommended 
for all persons without contraindications over 50 
years of age, including among those who have previ-
ously been vaccinated with live attenuated zoster 
vaccine (abbreviation: ZVL; trade name: Zostavax®).

• One dose of ZVL is still recommended for all per-
sons without contraindications over 60 years of age 
in the absence of RZV.  However, there is now a 
preferential recommendation for RZV over ZVL [3].

For More Information

• ACIP recommendations: http://www.cdc.gov/vaccines/
hcp/acip-recs/

• Immunization schedules: http://www.cdc.gov/vaccines/
schedules/index.html
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VZV, also known as chickenpox, include mild fever, malaise 
and a generalized vesicular rash.

Although varicella disease is usually mild, there are poten-
tially serious complications including bacterial infection of 
skin lesions, pneumonia, Reye syndrome, cerebellar ataxia, 
aseptic meningitis or encephalitis. Infants under 1 year of age 
have an increased risk of complications.

Congenital varicella syndrome, resulting from maternal pri-
mary infection with varicella during the first 20 weeks of gesta-
tion, is associated with low birthweight, localized muscular 
atrophy, skin scarring and eye and neurologic abnormalities.

Herpes zoster, also known as shingles, occurs after reacti-
vation of latent VZV and is associated with aging, immuno-
suppression, and other factors. Between 500,000 and 1 
million episodes of herpes zoster occur in the United States 
every year and half of all persons living until age 85 will 
develop zoster [1].

 Vaccine(s)

Varicella vaccine is a live attenuated viral vaccine. MMRV is 
a combination vaccine that includes measles, mumps, rubella 
and varicella vaccines [1].

There are two herpes zoster vaccines licensed in the 
United States: live attenuated zoster vaccine (abbreviation: 
ZVL; trade name: Zostavax®), and inactivated, recombinant, 
adjuvanted, subunit zoster vaccine (abbreviation: RZV; trade 
name: Shingrix®). ACIP has given a preferential recommen-
dation for RZV over ZVL [3]. The ZVL vaccine has the same 
antigen as the aforementioned varicella vaccine but at a 
much higher titer [1].

 Contraindications and Precautions

Severe allergic reaction (e.g. anaphylaxis) to a previous dose 
or vaccine component is a contraindication to further vaccina-
tion with any varicella-containing product, including herpes 
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zoster vaccine. Other contraindications to vaccination with 
varicella-containing vaccines or ZVL include pregnancy, 
altered immunity, and family history of altered immunocom-
petence [1, 2, 4]. The following is from the 2007 ACIP recom-
mendations regarding the contraindication of varicella vaccine 
in persons with altered immunity:

“Single-antigen varicella and combination MMRV vac-
cines are not licensed for use in persons who have any malig-
nant condition, including blood dyscrasias, leukemia, 
lymphomas of any type, or other malignant neoplasms affect-
ing the bone marrow or lymphatic systems. Combination 
MMRV vaccine should not be administered to persons with 
primary or acquired immunodeficiency, including immuno-
suppression associated with AIDS or other clinical manifes-
tations of HIV infections, cellular immunodeficiencies, 
hypogammaglobulinemia, and dysgammaglobulinemia. 
Combination MMRV vaccine should not be administered as 
a substitute for the component vaccines when vaccinating 
HIV-infected children.

“Varicella vaccines should not be administered to persons 
who have a family history of congenital or hereditary immu-
nodeficiency in first-degree relatives (e.g., parents and sib-
lings) unless the immune competence of the potential vaccine 
recipient has been clinically substantiated or verified by a 
laboratory.

“Varicella vaccines should not be administered to persons 
receiving high-dose systemic immunosuppressive therapy, 
including persons on oral steroids >2 mg/kg of body weight or 
a total of >20 mg/day of prednisone or equivalent for persons 
who weigh >10 kg, when administered for >2 weeks. Such 
persons are more susceptible to infections than healthy per-
sons. Administration of varicella vaccines can result in a more 
extensive vaccine-associated rash or disseminated disease in 
persons receiving immunosuppressive doses of corticoste-
roids. This contraindication does not apply to persons who 
are receiving inhaled, nasal, or topical corticosteroids or low- 
dose corticosteroids as are used commonly for asthma pro-
phylaxis or for corticosteroid-replacement therapy.” [2]
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The following is from the 2008 ACIP recommendations 
regarding the contraindication of ZVL in immunocompro-
mised persons. New guidelines are in preparation.

“Zoster vaccine should not be administered to persons 
with primary or acquired immunodeficiency including:

“Persons with leukemia, lymphomas, or other malignant 
neoplasms affecting the bone marrow or lymphatic system. 
However, patients whose leukemia is in remission and who 
have not received chemotherapy (e.g., alkylating drugs or 
antimetabolites) or radiation for at least 3 months can receive 
zoster vaccine.

“Persons with AIDS or other clinical manifestations of 
HIV, including persons with CD4+ T-lymphocyte values <200 
per mm3 or <15% of total lymphocytes.

“Persons on immunosuppressive therapy, including high- 
dose corticosteroids (>20 mg/day of prednisone or equiva-
lent) lasting two or more weeks. Zoster vaccination should 
be deferred for at least 1 month after discontinuation of 
such therapy. Short-term corticosteroid therapy (<14 days); 
low-to- moderate dose (<20 mg/day of prednisone or equiva-
lent); topical (e.g., nasal, skin, inhaled); intra-articular, bur-
sal, or tendon injections; or long-term alternate-day 
treatment with low to moderate doses of short-acting sys-
temic corticosteroids are not considered to be sufficiently 
immunosuppressive to cause concerns for vaccine safety. 
Persons receiving this dose or schedule can receive zoster 
vaccine. Therapy with low-doses of methotrexate (<0.4 mg/
kg/week), azathioprine (<3.0 mg/kg/day), or 6-mercaptopu-
rine (<1.5 mg/kg/day) for treatment of rheumatoid arthritis, 
psoriasis, polymyositis, sarcoidosis, inflammatory bowel dis-
ease, and other conditions are also not considered suffi-
ciently immunosuppressive to create vaccine safety concerns 
and are not contraindications for administration of zoster 
vaccine.

“Persons with clinical or laboratory evidence of other 
unspecified cellular immunodeficiency. However, persons with 
impaired humoral immunity (e.g. hypogammaglobulinemia or 
dysgammaglobulinemia) can receive zoster vaccine.
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“Persons undergoing hematopoietic stem cell transplanta-
tion (HSCT). The experience of HSCT recipients with VZV- 
containing vaccines (e.g., zoster vaccine) is limited. Physicians 
should assess the immune status of the recipient on a case-by- 
case basis to determine the relevant risks. If a decision is 
made to vaccinate with zoster vaccine, the vaccine should be 
administered at least 24 months after transplantation.

“Persons receiving recombinant human immune mediators 
and immune modulators, especially the antitumor necrosis fac-
tor agents adalimumab, infliximab, and etanercept. The safety 
and efficacy of zoster vaccine administered concurrently with 
these agents is unknown. If it is not possible to administer zos-
ter vaccine to patients before initiation of therapy, physicians 
should assess the immune status of the recipient on a case-by-
case basis to determine the relevant risks and benefits. 
Otherwise, vaccination with zoster vaccine should be deferred 
for at least 1 month after discontinuation of such therapy.” [5]

Current moderate to severe acute illness is a precaution to 
any vaccination. Recent receipt of antibody-containing blood 
products is a precaution to both varicella and MMRV vacci-
nation and may require waiting until the antibodies wane 
before administering the vaccine. Personal or family history 
of seizures is a precaution to MMRV vaccination [1, 2]. 
“Receipt of specific antiviral drugs (acyclovir, famiciclovir, or 
valacyclovir) 24 hours before vaccination (avoid use of these 
antiviral drugs for 14 days after vaccination)” has also 
recently been added to the list of precautions in the Centers 
for Disease Control and Prevention (CDC)’s General Best 
Practice Guidelines for Immunization report [4].

Precautions to vaccination with RZV include current her-
pes zoster infection, pregnancy and breastfeeding [3].

For more details, please see the most recent ACIP recom-
mendations (http://www.cdc.gov/vaccines/hcp/acip-recs/).

 Vaccine Effectiveness

Varicella vaccine effectiveness after a single dose is estimated 
to be 76–94% in preventing clinically diagnosed or laboratory 
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confirmed disease and 78–100% effective for prevention of 
severe cases of varicella in children [6–8]. Effectiveness 
decreases with time since vaccination [2]. Effectiveness after 
two doses is estimated to be 94% against any varicella and 
98% against moderate or severe varicella [8].

Efficacy of RZV (Shingrix®) against herpes zoster was esti-
mated to be 96.6% for those aged 50–59, 97.4% for those aged 
60–69, 91.3% for those aged 70–79, and 91.4% for those age 80 
or above. RZV was shown to have a good duration of protec-
tion, maintaining efficacy of at least 85% among those over 70 
years of age even after 4 years post-vaccination [3, 9–11]. In 
comparison, efficacy of ZVL (Zostavax®) against herpes zos-
ter was estimated to be 70% for those aged 50–59, 64% for 
those aged 60–69, 41% for those aged 70–79, and 18% for 
those age 80 or above. Efficacy of ZVL was shown to decline 
each year after vaccination, estimated at less than 35% after 6 
years post-vaccination [3, 12–15]. ZVL recipients 60–80 years 
of age had 51% fewer zoster episodes than a comparison con-
trol group [1]. In a community based retrospective cohort 
study of Medicare participants over 65 years of age, the effec-
tiveness of ZVL was 33% for the first 3 years after vaccina-
tion, and 19% after 4 years post-vaccination. Effectiveness 
against post-herpetic neuralgia was higher; 57% for the first 3 
years and 45% after 4 years post- vaccination [13].

 Vaccine Safety

Mild injection site reactions such as pain and/or erythema are 
the most common adverse reactions following varicella vac-
cination, reported in roughly 21–25% of children within three 
days of vaccination. Rash is reported in 1–4% of children 
after varicella vaccination. Fever is reported in 4–7% of chil-
dren between 7 and 21 days after vaccination [2].

Injection site reactions are also the most common adverse 
reactions following herpes zoster vaccination. Such reactions 
were reported in 48.3% of ZVL (Zostavax®) recipients versus 
16.6% of placebo recipients in the Shingles Prevention Study 
[5], and in 81.5% of RZV (Shingrix®) recipients versus 11.9% 
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of placebo recipients in the Zoster Efficacy Study in Adults 
50 Years of Age or Older (ZOE-50) [9]. Minor systemic 
adverse events such as headaches were reported slightly 
more commonly in ZVL vaccine recipients (6.3%) than pla-
cebo recipients (4.9%), but no difference in risk of fever after 
vaccination was shown. In comparison, systemic adverse 
events were reported much more commonly in RZV vaccine 
recipients (66.1%) than placebo recipients (29.5%). Most 
reactions to ZVL were mild and resolved within 4 days. Most 
reactions to RZV were of mild or moderate intensity, with a 
median duration of 1–3 days. However, grade 3 reactions 
(symptoms prevented normal everyday activities) were 
reported in 17% of RZV vaccinees compared to only 3% of 
controls. No difference in serious adverse events between 
vaccinated and control groups was shown for either RZV or 
ZVL [3, 5, 9, 11].

Mild zoster illness resulting from a latent infection with 
varicella vaccine virus has been reported [16]. This has been 
very rarely associated with viral meningitis, although affected 
patients without immune deficiencies recover fully without 
any lasting effects. Varicella vaccine can also cause hepatitis if 
mistakenly administered to severely immune deficient indi-
viduals [1]. See the Do Vaccines Cause Hepatitis?, the Do 
Vaccines Cause Meningitis or Encephalitis?, the Do Vaccines 
Cause Disseminated Varicella Infection?, and the Do Vaccines 
Cause Herpes Zoster? summaries for more details.

Vaccines which may induce fever may also rarely induce 
febrile seizures. Febrile seizures are a common and typically 
benign childhood condition, occurring in 2–5% of children at 
some point during their first five years of life. Febrile seizures 
have an estimated background incidence of 240–480 per 
100,000 person-years in children under five years, although 
this varies considerably by age, genetics, co-morbidities and 
environmental risk factors. There are no long-term effects of 
simple febrile seizures, with the possible exception of an 
increased risk of recurrence [17–20]. The rate of febrile sei-
zures in the 7–10 days after vaccination was approximately 
2–3 times higher for children who received MMRV as com-
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pared to MMR and varicella vaccines administered sepa-
rately on the same day, and 4 times higher as compared to 
MMR alone [21]. There is no increased risk of fever or febrile 
seizures in children receiving their second dose of measles-
containing vaccine at 4–6 years of age, whether given MMR 
or MMRV [1, 22]. See the Do Vaccines Cause Seizures? sum-
mary for more details.

Although transmission of varicella vaccine virus is rare, it 
may very occasionally occur if a recently vaccinated person 
develops a rash. To be safe, close contact with persons with-
out varicella immunity at high risk of complications, espe-
cially those who are immunocompromised, should be avoided 
until such a rash has disappeared [1]. There is no risk of trans-
mission following the inactivated zoster vaccine (RZV).

Post-licensure safety studies will be carried out by the 
manufacturer and CDC independently to monitor the safety 
of RZV (Shingrix®) [11].

 Considerations in Pregnancy

Women who are vaccinated for varicella should avoid becom-
ing pregnant for a month after each injection. If a pregnant 
woman is inadvertently vaccinated or becomes pregnant 
within 4 weeks after varicella vaccination, she should be coun-
seled as to the potential effects on the fetus, but this should not 
be considered an indication for termination of the pregnancy.

The theoretical concerns stem from the fact that wild-type 
varicella poses a low risk of development of congenital vari-
cella syndrome and its associated birth defects; however, 
since the virulence of the attenuated vaccine virus is substan-
tially less than the wild-type virus, the risk to the fetus from 
the vaccine, if any, should be even lower. Beginning in 1995, 
the Merck/CDC Pregnancy Registry for VZV-Containing 
Vaccines monitored the maternal and fetal outcomes of preg-
nant women who were inadvertently administered any 
varicella- containing vaccine up to 3 months before or at any 
time during pregnancy, and no birth defects consistent with 
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congenital varicella syndrome were documented. Although 
this does not exclude the possibility of such events, the poten-
tial risk, if any, is low. Due to the low rate of exposure of 
pregnant women to this vaccine and the rarity of congenital 
varicella syndrome, new patient enrollment in the VARIVAX® 
Pregnancy Registry was discontinued in 2013 [2, 23].

There is not yet any data to establish whether RZV is safe 
during pregnancy or breastfeeding, thus there is currently no 
ACIP recommendation for RZV in pregnant or breastfeed-
ing women. For now, the CDC says to consider delaying vac-
cination with RZV under such circumstances [3].

 Talking Points

Varicella Vaccine

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about varicella?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

  •  A lot of people think of chicken pox as a pretty mild 
disease, but it can actually be pretty severe in some cases, 
and that’s why we give the vaccine – to prevent the severe 
cases.

  •  Varicella, also known as chicken pox, is a disease caused by 
a virus and is spread by droplets in the air – such as through 
sneezing and coughing.

  •  Varicella can cause skin lesions, pneumonia, and 
inflammation of the brain and spinal cord membranes.

  • Individuals under the age of 1 year are particularly at risk.
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Step 4: Convey vaccine effectiveness

  •  The good news about varicella is that there is an effective 
vaccine.

  •  The two-dose series of varicella vaccine is 94% effective 
against varicella disease.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from varicella through vaccination.

  •  I strongly recommend varicella vaccine to my patients, my 
family, and my friends.

Herpes Zoster Vaccine

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience, and what I share with my patients, 
my family and my friends about herpes zoster, commonly 
known as shingles?

Step 2: Briefly address specific concerns, if any

  •

Step 3: Pivot to disease risk

  •  Shingles is a disease caused by a virus and can cause painful 
skin lesions, rash, and blisters.

  •  Shingles is spread by skin-to-skin contact with a person that 
has shingles blisters.

  • Individuals over the age of 60 are particularly at risk.

(continued)

(continued)
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Step 4: Convey vaccine effectiveness

  •  The good news about shingles is that there are effective 
vaccines.

  •  The newest shingles vaccine can reduce the chances of 
getting shingles by more than 85%.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from shingles through vaccination.

  •  I strongly recommend shingles vaccine to my patients, my 
family, and my friends.
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 Summaries of the Evidence

This section addresses the numerous potential adverse events 
that have been studied to determine if an association exists 
with routine immunization in the United States and supple-
ments the vaccine information summaries for those seeking 
more information about a specific adverse event.

The independent 2012 report by the Institute of Medicine 
(IOM), now called the National Academy of Medicine 
(NAM), entitled Adverse Effects of Vaccines: Evidence and 
Causality [1] was relied upon heavily to compile both the list 
of adverse events and the sources providing the best evidence 
for each adverse event. The 2014 report by the Agency for 
Healthcare Research and Quality (AHRQ) entitled Safety of 
Vaccines Used for Routine Immunization in the United States: 
Evidence Report/Technology Assessment No. 215 [2] was used 
to update and supplement the IOM report, as well as our own 
systematic literature searches and general knowledge. The 
AHRQ report was summarized in a review article in the jour-
nal Pediatrics [3].

In order to consistently and succinctly characterize the 
frequency of adverse events in this section, definitions used 
by the World Health Organization are used here, as outlined 
in the table below.
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Standard Categories of Frequency for Adverse Drug Reactions 
provided by "Guidelines for Preparing Core Clinical-Safety 
Information on Drugs" - Report of CIOMS Working Group III 
(1995)

Categories Definitions
Very common ≥1/10 (≥10%)

Common ≥1/100 and <1/10 (~1%–10%)

Uncommon ≥1/1,000 and <1/100 (~0.1–1%)

Rare ≥1/10,000 and <1/1,000 (~0.01– 0.1%)

Very rare <1/10,000 (<0.01%)

In order to summarize the evidence regarding potential 
adverse events in an accurate, concise, practical and standard-
ized manner, we established the categories of causality con-
clusions outlined the table below.

Categories of Causality Conclusions1

Categories Definitions
Vaccines can 
cause the 
event.

The evidence shows a clear association between 
the event and at least one vaccine routinely 
recommended in the US.

Vaccines did 
cause the 
event.

The evidence showed a clear association 
between the event and at least one previously 
recommended vaccine. However, these 
vaccine(s) are no longer used in the US, if they 
ever were.

Vaccines have 
not been 
shown to cause 
the event.

The evidence of an association between 
the event and vaccines currently routinely 
recommended to the general population in the 
United States is insufficient or non-existent.

Vaccines do 
not cause the 
event.

The evidence shows clear lack of association 
between the event and vaccines currently 
routinely recommended to the general 
population in the United States.

1 These conclusions do not necessarily consider vaccines recommended 
only for special populations in the United States such as Yellow Fever 
vaccine (international travelers) or Smallpox vaccine (military 
personnel).
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Regarding the category, ‘Vaccines have not been shown to 
cause the event,’ some may misrepresent conclusions such as 
this to suggest that the adverse event in question has not been 
examined and therefore is likely, offering personal anecdotes 
in support of their argument. We caution against such inter-
pretations. In most of these instances, the specific condition in 
question is quite rare in the general population (for example, 
affecting fewer than 1 in 10,000 individuals in a given year). 
Simply because of their rarity, it is very difficult to quantify 
risk estimates for such conditions. In almost all cases where 
we conclude, “Vaccines have not been shown to cause the 
event,” if there were a risk greater than our category of ‘very 
rare,’ (<1:10,000), that risk would have been detected under 
existing surveillance systems. For rare conditions, it is inher-
ently difficult to quantify very rare risks.

We summarize several special topics of interest related to 
vaccine safety, as shown in the table below.

Special Topics of Interest Related To Vaccines

Currently Routinely Recommended for The General 
Population in The United States1

Topic Conclusion
Combination 
Vaccines or 
Simultaneous 
Vaccination

MMRV can rarely cause febrile seizures 
in infants and young children, at slightly 
higher rates than individual administration of 
MMR and varicella vaccines. Simultaneous 
administration of influenza and pneumococcal 
conjugate vaccines can rarely cause febrile 
seizures in infants and young children, 
at slightly higher rates than separate 
administration of these vaccines. No other 
adverse events have been shown to be caused 
by combination vaccines or simultaneous 
vaccination as compared to separate 
administration of available individual vaccine 
components.

Vaccine 
Ingredients

Certain ingredients found in some vaccines, 
such as gelatin or neomycin, can very rarely 
cause severe hypersensitivity reactions (e.g. 
anaphylaxis) in those who are allergic to these 
specific ingredients.
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The summaries are arranged in alphabetical order by 
potential adverse events. They have also been organized by 
the conclusions drawn in the tables below for convenience 
purposes. For the majority of these potential adverse events, 
there are no studies of quality that show an association with 
routine immunization in the United States.

Causal Relationship Established With Vaccines Currently 
Routinely Recommended for The General Population in The 
United States1

Adverse Event Conclusion
Anaphylaxis Vaccine components can very rarely cause 

anaphylaxis.

Arthralgia/
Arthritis 
(mild, acute, 
transient – not 
chronic)

Rubella-containing vaccines can cause mild, 
acute, transient arthralgia or arthritis, very 
commonly in adult women but rarely in 
children. Other US vaccines have not been 
shown to cause arthralgia or arthritis.
Vaccines have not been shown to cause chronic 
arthralgia/arthritis, as stated in the table below.

Deltoid Bursitis Incorrect administration of vaccines can cause 
deltoid bursitis.

Disseminated 
Varicella 
Infection

Varicella vaccine can rarely cause 
disseminated varicella infection in immune 
deficient individuals for whom the vaccine is 
contraindicated.

Encephalitis Measles vaccine can very rarely cause 
encephalitis. Mumps vaccine used in other 
countries did cause encephalitis (but not the 
vaccine licensed in the US).

Febrile Seizures Vaccines that induce fever in infants and young 
children, such as MMRV, influenza, and PCV 
vaccines, can rarely cause febrile seizures.

Guillain-Barré 
Syndrome (GBS)

Influenza vaccine can cause GBS very rarely in 
adults. An old formulation of rabies vaccine (no 
longer available) did cause GBS. Other vaccines, 
including current rabies vaccine, have not been 
shown to cause GBS.
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(continued)

Causal Relationship Established With Vaccines Currently 
Routinely Recommended for The General Population in The 
United States1

Adverse Event Conclusion

Hepatitis Varicella vaccine can rarely cause hepatitis 
in persons with certain immune deficiencies. 
Vaccines given to immunocompetent persons 
do not cause hepatitis.

Herpes Zoster Varicella vaccine can rarely cause herpes zoster 
due to vaccine-strain viral reactivation.

Immune 
Thrombocytopenic 
Purpura (ITP)

MMR vaccine can very rarely cause ITP in 
children.

Meningitis Reactivation of varicella vaccine can very 
rarely cause meningitis. Mumps vaccine used in 
other countries (but not the vaccine licensed in 
the US) did cause meningitis.

Syncope Vaccines (and other injections) can rarely 
cause syncope.

No Causal Relationship Established With Vaccines

Currently Routinely Recommended for the General Population 
in The United States1

Adverse Event Conclusion
Acute 
Disseminated 
Encephalomyelitis 
(ADEM)

An old formulation of rabies vaccine (no 
longer available) did cause ADEM.  Other 
vaccines, including current rabies vaccine, have 
not been shown to cause ADEM.

Arthralgia/
Arthritis 
(chronic)

Vaccines have not been shown to cause chronic 
arthralgia/arthritis.

Asthma Influenza vaccines do not cause asthma. Other 
vaccines have not been shown to cause asthma.

Ataxia Vaccines have not been shown to cause ataxia.

(continued)
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No Causal Relationship Established With Vaccines

Currently Routinely Recommended for the General Population 
in The United States1

Adverse Event Conclusion

Autism Childhood vaccines do not cause autism. 
Maternal vaccines have not been shown to 
cause autism.

Bell’s Palsy One influenza vaccine used in other countries 
(no longer available) did cause Bell’s Palsy. US 
vaccines have not been shown to cause Bell’s 
Palsy.

Brachial 
Neuritis

Vaccines have not been shown to cause 
brachial neuritis.

Chronic Fatigue 
Syndrome

Vaccines have not been shown to cause chronic 
fatigue syndrome.

Chronic 
Inflammatory 
Disseminated 
Polyneuropathy 
(CIDP)

Vaccines have not been shown to cause CIDP.

Chronic 
Urticaria

Vaccines have not been shown to cause chronic 
urticaria.

Complex 
Regional Pain 
Syndrome 
(CRPS)

Vaccines have not been shown to cause CRPS.

Diabetes Vaccines do not cause diabetes.

Epilepsy Vaccines have not been shown to cause 
epilepsy.

Erythema 
Nodosum

Vaccines have not been shown to cause 
erythema nodosum.

Fibromyalgia Vaccines have not been shown to cause 
fibromyalgia.

Hearing Loss Vaccines have not been shown to cause hearing 
loss.

(continued)
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No Causal Relationship Established With Vaccines

Currently Routinely Recommended for the General Population 
in The United States1

Adverse Event Conclusion

Infantile Spasms Vaccines have not been shown to cause 
infantile spasms.

Multiple 
Sclerosis (MS)

Influenza vaccine does not cause MS in adults. 
Influenza vaccine has not been shown to cause 
MS in children. Other vaccines have not been 
shown to cause MS.

Myocardial 
Infarction (MI)

Vaccines have not been shown to cause MI.

Myocarditis Smallpox vaccine can very rarely cause 
myocarditis, but is not routinely recommended 
to the general population in the US. Other 
vaccines have not been shown to cause 
myocarditis.

Narcolepsy Current vaccines have not been shown to cause 
narcolepsy. AS03-adjuvanted 2009 pandemic 
H1N1 influenza vaccine used in Europe (not 
used in the US) did very rarely cause narcolepsy.

Neuromyelitis 
Optica

Vaccines have not been shown to cause 
neuromyelitis optica.

Oculorespiratory 
syndrome (ORS)

Two influenza vaccines used in Canada (but 
not used in the US) did commonly cause 
ORS. Changes made to the formulation of 
these vaccines have resulted in a dramatic 
decrease in the risk of ORS.

Opsoclonus 
Myoclonus 
Syndrome

Vaccines have not been shown to cause 
opsoclonus myoclonus syndrome.

Optic Neuritis Vaccines have not been shown to cause optic 
neuritis.

Polyarteritis 
Nodosa

Vaccines have not been shown to cause 
polyarteritis nodosa.

(continued)

(continued)
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No Causal Relationship Established With Vaccines

Currently Routinely Recommended for the General Population 
in The United States1

Adverse Event Conclusion

Primary Ovarian 
Insufficiency (POI)

Vaccines have not been shown to cause POI.

Transverse 
Myelitis

Vaccines have not been shown to cause 
transverse myelitis.

Serum Sickness Vaccines have not been shown to cause serum 
sickness.

Small Fiber 
Neuropathy

Vaccines have not been shown to cause small 
fiber neuropathy.

Spontaneous 
Abortion

Maternal vaccines have not been shown to 
cause spontaneous abortion.

Stroke Vaccines have not been shown to cause stroke.

Sudden Infant 
Death Syndrome 
(SIDS)

DTP and hepatitis B vaccines do not cause 
SIDS. Other vaccines have not been shown to 
cause SIDS.

Systemic Lupus 
Erythematosus 
(SLE)

Vaccines have not been shown to cause SLE.

Vasculitis Vaccines have not been shown to cause vasculitis.
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Conclusion: Certain combination vaccines or simultane-
ous administration of vaccines that are known to cause fever 
can rarely cause febrile seizures in infants and young chil-
dren beyond the risk presented by individually administered 
vaccines. Specifically, the rate of febrile seizures in the 7–10 
days after vaccination was approximately 2–3 times higher 
for children who received MMRV as compared to MMR 
and varicella vaccines administered separately on the same 
day and 4 times higher as compared to MMR alone; when 
influenza and pneumococcal conjugate vaccines are given 
simultaneously as opposed to separately in children 6–59 
months of age, the risk of febrile seizures in the 24 hours 
after vaccination increases from roughly 5 to 17.5 per 
100,000 doses.

Simultaneous administration of Tdap and influenza vac-
cines during pregnancy does not increase the risk of acute 
adverse events or adverse birth outcomes. Combination vac-
cines and simultaneous administration of vaccines currently 
routinely recommended to the general population in the US1 

1 These conclusions do not necessarily consider vaccines recommended 
only for special populations in the United States such as Yellow Fever 
vaccine (international travelers) or Smallpox vaccine (military 
personnel).
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have not been shown to cause any other adverse events at a 
greater rate than their individual vaccine components.

Why this is an issue: Prior to 1985, vaccines protecting 
against seven diseases were recommended for children 
under two years of age. As new vaccines have been devel-
oped, the number of vaccines that are recommended for 
children and the number of diseases they protect against 
have increased correspondingly. According to the 2018 
Immunization Schedule, available on the website of the 
Centers for Disease Control and Prevention (CDC) at 
http://www.cdc.gov/vaccines/schedules/, the vaccinations 
recommended by the Advisory Committee on Immunization 
Practices (ACIP) for children under two has now increased 
to protect against 14 different diseases. This is good news; it 
means our children are protected against more serious dis-
eases than before possible. However, it is understandable 
that this increase has raised some concern regarding the 
safety of vaccinating infants and young children with multi-
ple immunizations in a short period of time.

Nonetheless, these concerns are unfounded. The immune 
systems of infants and children encounter millions of anti-
gens in their environment every day; vaccines only contain a 
tiny fraction of a typical child’s daily exposure to antigens. 
New vaccines are tested extensively for safety and effective-
ness at the recommended ages and with other recommended 
vaccines for years prior to introduction in the US as part of 
the rigorous Food and Drug Administration (FDA) require-
ments for licensure. The recommended schedule for children 
is then carefully constructed by the ACIP in collaboration 
with major physician organizations including the American 
Academy of Pediatrics (AAP) and the American Academy 
of Family Physicians (AAFP) to provide the greatest possi-
ble safety and protection against disease. Refusing or delay-
ing vaccines, or following alternative schedules, has been 
shown to increase risk of disease [1–12].

Epidemiological evidence: Vaccines which may induce fever 
may also rarely induce febrile seizures. Febrile seizures are a 
common and typically benign childhood condition, occurring 
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in 2–5% of children at some point during their first five years 
of life. Febrile seizures have an estimated background inci-
dence of 240–480 per 100,000 person-years in children under 
five years, although this varies considerably by age, genetics, 
co-morbidities and environmental risk factors. There are no 
long-term effects of simple febrile seizures [13–16]. See the 
Do Vaccines Cause Seizures? summary for more details.

Febrile seizures occurred at a rate of 26.4 per 1,000 
person- years after MMR and 84.6 per 1,000 person-years 
after MMRV (ProQuad®) in the 7–10 days after vaccination 
[17]. Several studies have confirmed that MMRV combina-
tion vaccine has a higher risk of febrile convulsions than 
simultaneous yet separate administration of the first dose of 
MMR and varicella vaccine (Varivax®) [17–22]. There is no 
increased risk of fever or febrile seizures in children receiving 
their second dose of measles-containing vaccine at 4–6 years 
of age, whether given MMR or MMRV [23, 24]. Delaying 
MMR or MMRV vaccines past 15 months of age results in a 
higher risk of seizures than vaccinating according to the rec-
ommended schedule [25, 26].

Febrile seizures were estimated to occur at a rate of 17.5 
per 100,000 doses in children aged 6–59 months after receiv-
ing concomitant trivalent inactivated influenza vaccine 
(abbreviation: TIV) and 13-valent pneumococcal conjugate 
vaccine (abbreviation: PCV13; trade name: Prevnar13®); 
lower rates of 4.9 per 100,000 doses and 5.3 per 100,000 doses 
were estimated in children who received TIV without con-
comitant PCV13 and in children who received PCV13 with-
out concomitant TIV, respectively. However, these risk 
differences varied substantially with age due to the age- 
dependent background rates of febrile seizures, with the high-
est estimates at 16 months and the lowest at 59 months [16].

A large cohort study found a small increased risk of febrile 
seizures after the first two doses of the DTaP-IPV-Hib com-
bination vaccine in Denmark, with an absolute risk of less 
than 4 per 100,000 vaccinations [27]. A large Vaccine Safety 
Datalink (VSD) study found no association between seizures 
and the DTaP-IPV combination vaccine (Kinrix®) among 
children 4–6 years of age [28].
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Two methodologically sound, controlled epidemiological 
studies and a meta-analysis found no association between 
autism spectrum disorder (ASD) and simultaneous vaccination 
with multiple vaccines [29–31]. See the Do Vaccines Cause 
Autism? summary for more details.

A 2002 report by the Institute of Medicine (IOM), now 
called the National Academy of Medicine (NAM), entitled 
Immunization Safety Review: Multiple Immunizations and 
Immune Dysfunction, found that the evidence favors  rejection 
of a causal relationship between multiple immunizations and 
increased risk for infections and for type I diabetes [32].

A 2013 IOM report entitled The Childhood Immunization 
Schedule and Safety: Stakeholder Concerns, Scientific 
Evidence, and Future Studies, the most comprehensive exami-
nation of the immunization schedule to date, uncovered no 
evidence of major safety concerns associated with adherence 
to the recommended childhood immunization schedule [33].

A randomized trial in France and Belgium during the 
2014–2015 influenza season found no difference in rates of 
symptoms among older adults comparing co-administration 
of IIV4 and PPV23 with separate administration, with the 
exception of injection site pain which occurred more fre-
quently in the co-administration group [34].

A 2016 report summarizing ten phase 3 and 4 studies 
found no impact on vaccine reactogenicity or safety when co-
administering routine vaccines with MenACWY-CRM [35]

A phase II randomized study found that co-administration 
of bivalent meningococcal B vaccine and DTaP/IPV was safe 
and well tolerated [36].

Retrospective cohort studies using the VSD found no 
increase in risk of acute adverse events or adverse birth out-
comes among those vaccinated with Tdap or influenza vac-
cines during pregnancy [37], as well as among those vaccinated 
with Tdap during pregnancy when comparing those who had 
received a tetanus toxoid-containing vaccine relatively 
recently with those who had not [38]. In addition, no increase 
in risk of acute adverse events or adverse birth outcomes 
were found among those vaccinated concurrently with Tdap 
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and influenza vaccines during pregnancy compared to those 
vaccinated sequentially [39].

A VSD nested case-control study of nearly half a million 
children found no significant difference in estimated cumulative 
vaccine antigen exposure through the first 23 months of life 
comparing children ages 2–4 years with infections not targeted 
by the vaccines versus children without such infections [40].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family, and 
vaccinate your child using the safest schedule possible.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about receiving multiple vaccines in 
the same visit?

Step 2: Briefly address specific concerns, if any

  •  Our practice follows the recommended childhood schedule 
which is carefully constructed by experts to provide the 
greatest possible safety and protection against disease. 
Alternative schedules have not been studied nearly as well.

  •  Delaying vaccines or spreading out the schedule leaves 
babies at risk of getting diseases, particularly when they are 
at highest risk of getting very ill.

  •  The immune systems of infants and children encounter 
millions of antigens in their environment every day; 
vaccines only contain a tiny fraction of a typical child’s daily 
exposure to antigens.

  •  New vaccines are tested extensively for safety and 
effectiveness at the recommended ages and with other 
recommended vaccines for years before approval for use in 
the US by the FDA.

(continued)
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Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  For many of the diseases we’re talking about, the risk is 
greatest for the younger infants, which is why it’s important 
to get infants vaccinated as soon as they are eligible.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Certain ingredients (other than disease-specific 
antigens), such as gelatin or neomycin, present in some vac-
cines can very rarely cause severe hypersensitivity reactions 
(e.g. anaphylaxis) in vaccinees with those specific allergies. In 
addition, some adjuvants can cause increased rates of local 
reactions, and alum-containing adjuvants can cause nodules 
at the injection site.

Vaccine ingredients, including the preservative thimerosal, 
do not cause autism. Ingredients in vaccines currently rou-
tinely recommended to the general population in the US1 
have not been shown to cause any other adverse events.

Why this is an issue: As part of the Food and Drug 
Administration (FDA) Modernization Act of 1997, the FDA 
conducted an analysis on exposure to mercury in children. 
This led them to examine the risk of thimerosal, an ethyl-
mercury-containing preservative that was present in some 
vaccines at the time. The FDA risk assessment revealed no 
evidence of harm caused by the doses of thimerosal in 
 vaccines other than local hypersensitivity reactions [1]. 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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However, the exposure exceeded the United States 
Environmental Protection Agency (EPA) guidelines for 
methylmercury exposure; there were no available guidelines 
for ethyl-mercury, which is now known to have a shorter half-
life than methylmercury. Long term follow-up of children to 
evaluate the risk of mild neurologic effects from ethyl-mer-
cury had not been conducted at that time. Because of the 
uncertainty in the risk assessment, as a precautionary mea-
sure, thimerosal was removed as a preservative from most 
vaccines administered to children (small amounts of thimero-
sal are still present in multi-dose vials of influenza vaccine).

Around this time, concern about autism and MMR vaccine 
had also begun to increase (see the Do Vaccines Cause Autism? 
summary for more details). As evidence mounted that MMR 
vaccine was not associated with autism, some autism interest 
groups shifted their hypothesis from MMR vaccine to the 
belief that thimerosal was causing autism in children. This 
theory was based upon observed similarities in some features 
of autism spectrum disorder (ASD) and mercury poisoning 
[2]. The plausibility of this suspected association was refuted 
by neurologists and several large studies have documented 
that thimerosal was not associated with an increased risk of 
autism spectrum disorder [3]. More information is available 
on the website of the Centers for Disease Control and 
Prevention (CDC) at http://www.cdc.gov/vaccinesafety/
concerns/thimerosal.

Other vaccine ingredients including preservatives, adju-
vants, or manufacturing residuals, can sound scary to the 
general public, especially when they are poorly understood. 
This has caused some understandable, albeit unfounded, con-
cerns regarding the safety of these ingredients. Examples of 
this are aluminum and formaldehyde, which are known toxins 
for humans when consumed in large quantities. However, one 
must always keep the dosage in mind, as a great many things 
can be toxic with a high enough exposure. In the case of these 
vaccine ingredients, they present no danger in the miniscule 
quantities contained in vaccines (which is typically much less 
than is found naturally in the body, common food or the envi-
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ronment), and serve only to stabilize the vaccine or enhance 
the immune response [4]. More information is available on 
the FDA website at the following link: http://www.fda.gov/
BiologicsBloodVaccines/SafetyAvailability/VaccineSafety/
ucm187810.htm. A full list of components by vaccine can be 
found at the Johns Hopkins Bloomber School of Public 
Health Institute for Vaccine Safety website at the following 
link: http://www.vaccinesafety.edu/components.htm.

Epidemiological evidence: Six methodologically sound, con-
trolled epidemiological studies found no association between 
ASD and thimerosal in vaccines [5–10], as well as the relevant 
systematic reviews [11, 12] and a meta-analysis [13]. The 
Institute of Medicine (IOM), now called the National 
Academy of Medicine (NAM), concluded that the body of 
evidence favors rejection of a causal relationship between 
autism and thimerosal-containing vaccines [14]. See the Do 
Vaccines Cause Autism? summary for more details.

A few studies have reported an association between vac-
cines containing aluminum adjuvants and persistent nodules 
at the injection site, at an estimated rate of 0.03–0.83% [15–
18]. Two studies examining infant exposure to aluminum from 
both diet and vaccines concluded that aluminum adjuvants at 
the levels of in vaccines are well below the calculated safe 
body burden [19, 20]. A 2017 review found that current data 
do not support a causal relationship between aluminum con-
taining vaccines and a variety of autoimmune disorders [21]. 
A meta-analysis of clinical trials of 25,056 children under 10 
years of age who received vaccines with newer adjuvants 
AS01, AS02, AS03 or MF59 found no safety concerns [22].

A review of data on substances sometimes found in cer-
tain vaccines in very small quantities, such as thimerosal, 
aluminum, gelatin, human serum albumin, formaldehyde, 
antibiotics, egg proteins, and yeast proteins, found no evi-
dence of harm other than rare instances of hypersensitivity 
reactions such as anaphylaxis in those with severe allergies 
to either gelatin or egg proteins [4]. See the Do Vaccines 
Cause Hypersensitivity Reactions? summary for more details.
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 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family, and I 
understand why you want to be careful with what goes into 
your (your child’s) body.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about vaccine ingredients?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
ingredients contained in vaccines cause any serious adverse 
events other than specific allergic reactions.

  •  Ingredients in vaccines have important purposes, such 
as preventing contamination, stabilizing the vaccine, or 
enhancing the immune response to the vaccine.

  •  Thimerosal, a preservative that used to be in some vaccines, 
contains ethyl-mercury. Thimerosal is no longer used as a 
preservative in childhood vaccines except influenza - small 
amounts are still present in multi-dose vials of influenza vaccine 
to prevent contamination.  Other vaccines may contain tiny, trace 
amounts of thimerosal that are too small to have an impact.

  •  Some vaccine ingredients can sound scary just based on their 
scientific names. Remember that dihydrogen monoxide is just 
another way to say water.

  •  Some ingredients, such as aluminum and formaldehyde, are toxic 
when consumed in large quantities. However, in the tiny amounts 
present in vaccines, they present no danger. These ingredients 
are often found in food or naturally occurring in the body in 
much larger quantities than is in any vaccine.  For example, 
formaldehyde is found in many foods, including pears, as well as 
naturally in the body, in much larger quantities than is in vaccines.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.
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Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Older formulations of rabies vaccine did cause 
Acute Disseminated Encephalomyelitis (ADEM), but newer 
formulations of rabies vaccine have not been shown to cause 
ADEM, and rabies vaccine is not routinely recommended to 
the general population in the United States. Other vaccines 
that are currently routinely recommended to the general 
population in the US1 have not been shown to cause ADEM.

Epidemiological evidence: The Institute of Medicine (IOM), 
now called the National Academy of Medicine (NAM), found 
no relevant studies of quality in the literature assessing an 
association between vaccination and ADEM since the only 
applicable studies available used passive surveillance systems 
and therefore lacked an unvaccinated comparison group [1]. 
Studies published since the 2012 IOM report have found no 
association between ADEM and the pandemic H1N1 influ-
enza vaccine Pandemrix™ [2], quadrivalent HPV vaccine 
(Gardasil®) [3–5] or hepatitis B vaccine [4]. However, one 
recent Vaccine Safety Datalink study did find a possible 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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 association between ADEM and Tdap vaccine estimated at 
no more than 1.16 excess cases per million vaccines adminis-
tered [6].

Proposed biological mechanism: ADEM has been reported 
very rarely after natural infections with wild-type measles, 
mumps, rubella, varicella, influenza, hepatitis A, and other 
viruses [1]. However, the pathophysiology of ADEM is not 
fully understood. Also, ADEM has been reported very rarely 
after immunizations, but in most instances infections with 
other agents have not been ruled out and there is no available 
test to determine a causal  association with a particular infec-
tion or vaccine. Biological mechanisms proposed to explain 
the immunogenic etiology of ADEM following infection or 
immunization include direct destruction [7] and molecular 
mimicry [8, 9], which refers to the possibility that similar epi-
topes shared between self-peptides and foreign peptides 
(introduced via infection or immunization) inadvertently 
cause the activation of autoreactive T or B cells, leading to 
autoimmunity. In the case of ADEM, this abnormal immune 
response would be directed against the host’s myelin protein 
[10]. Although a temporal association with ADEM has been 
described for vaccines such as Japanese encephalitis, yellow 
fever, measles, influenza, varicella, and hepatitis [11–13], the 
only clear pathological association ever demonstrated was 
with the Semple rabies vaccine [14].

The 2012 IOM report described two cases of ADEM after 
administration of the Engerix-B® hepatitis B vaccine showing 
a reoccurrence of symptoms after vaccine rechallenge [15, 16]; 
however, these were insufficient to conclude a causal associa-
tion [1]. The report also described one case of ADEM after 
tetanus toxoid vaccination [17]; however, even after consider-
ing knowledge about the aforementioned natural infection, 
the IOM concluded that this mechanistic evidence was weak. 
The IOM concluded that the only mechanistic evidence for 
an association between ADEM and MMR, varicella or influ-
enza vaccines was knowledge about the natural infections, 
and that there was no mechanistic evidence for all other vac-
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cines, as the publications reviewed provided no evidence 
beyond a temporal association [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about ADEM?

Step 2: Briefly address specific concerns, if any

  •  An older rabies vaccine was associated with 
ADEM. However, other vaccines including the current 
rabies vaccine have not been shown to cause ADEM, and 
rabies vaccine is not recommended for most people.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Infections may trigger or contribute to the 
pathogenesis of arthritis. Thus, vaccines may prevent arthritis 
by protecting against natural infections. Rubella-containing 
vaccines (e.g. MMR) can cause mild, acute, transient arthral-
gia or arthritis, rarely in children but commonly in certain 
adult women (10–25% of adult female vaccinees without 
preexisting rubella immunity), usually beginning 1–3 weeks 
after vaccination and then persisting up to 3 weeks. Other 
vaccines currently routinely recommended to the general 
population in the US1 have not been shown to cause chronic 
arthralgia or arthritis.

Epidemiological evidence: Mild, acute, transient arthralgia 
occurs in approximately 25% of adult women without preex-
isting rubella immunity after rubella vaccination, and mild, 
acute, transient arthritis occurs in approximately 10%, usu-
ally beginning 1–3 weeks after  vaccination and then persist-
ing up to 3 weeks. Both are less common in men and rare in 
children [1].

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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The 2012 report by the Institute of Medicine (IOM) [2], 
now called the National Academy of Medicine (NAM), 
described four studies in women [3–6] and seven studies in 
children [7–13] that generally reported an increased risk of 
transient arthralgia after rubella or MMR vaccination. Also 
described are two studies assessing chronic arthralgia and 
arthritis in women [5, 6] and two studies assessing arthropa-
thy in men [14, 15] after rubella or MMR vaccination; one 
study assessing the association between HPV vaccine and 
transient arthralgia [16]; one study assessing the association 
between hepatitis B vaccination and exacerbation of rheuma-
toid arthritis [17]; and two studies assessing the association 
between diphtheria or tetanus toxoid vaccination and chronic 
arthritis [15, 18]; however, these studies did not provide con-
vincing evidence due to a lack of validity and precision. The 
IOM found no relevant studies of quality in the literature 
providing evidence of an association between any other vac-
cines and chronic arthropathy [2].

Most studies published since the 2012 IOM report did not 
show a statistically significant association between influenza 
and HPV vaccines and arthralgia [19–22]. One study found a 
relative risk of arthralgia of 2.0 (95%CI 1.6–2.5) after receipt 
of a vero-cell culture-derived trivalent influenza vaccine [23], 
and another study found an odds ratio of grade 3 arthralgias 
of 2.68 (95%CI 1.29–5.59) after receipt of the AS04- adjuvanted 
HPV-16/18 vaccine (Cervarix®) among women in Korea [24]. 
No association has been found between vaccination and 
arthritis [25–29]. Studies in patients with autoimmune inflam-
matory arthritis showed no change in disease severity or 
relapse rates after influenza vaccination [30–36].

Proposed biological mechanism: Environmental factors 
such as infections may trigger or contribute to the pathogen-
esis of arthritis; however, the exact mechanisms are still 
unclear [37–40].

Based on both cases reviewed and knowledge about the 
natural infection, the IOM concluded that there was some 
mechanistic evidence in support of a causal relationship 
between rubella vaccine in women and arthralgia [3, 41–43]; 
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however, there was less evidence for a relationship between 
rubella vaccine in women and chronic arthralgia [43–45] or 
arthritis [42, 45]. There was little evidence for a relationship 
between rubella vaccine and arthropathy in men, transient 
arthralgia in children or chronic arthropathy in children [46, 
47], for influenza vaccine and onset or exacerbation of 
arthropathy [48], or for hepatitis B vaccine and onset or exac-
erbation of arthritis [49, 50]. The IOM also concluded that 
there was no mechanistic evidence for an association between 
all other vaccines and arthralgia, arthritis or arthropathy.

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience, and what I share with my patients, my 
family and my friends about arthritis and arthralgia (joint 
pain)?

Step 2: Briefly address specific concerns, if any

  •  The MMR vaccine, which provides protection against 
measles, mumps, and rubella, can cause mild arthralgia and 
arthritis very commonly in adult women lasting up to 3 
weeks, but only rarely in children.

  •  Based on the best available science, it does not appear that 
other vaccines cause arthralgia or arthritis.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  Measles is one of the most contagious diseases and can 
cause a high fever, rash, and in some cases inflammation of 
the brain, seizures, and death.

(continued)
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Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

  •  Over 99% of children who receive two doses of MMR 
develop immune protection against measles. The MMR 
vaccine is also over 90% effective against rubella, and over 
66% effective against mumps.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Natural infection with influenza can contribute 
to asthma exacerbation. Thus, influenza vaccine prevents 
asthma exacerbation by protecting against natural infection. 
Influenza vaccines do not cause asthma or asthma exacerba-
tion. Other vaccines currently routinely recommended to the 
general population in the US1 have not been shown to cause 
asthma or asthma exacerbation.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM) [1], now called the National Academy of 
Medicine (NAM), described a number of studies with suffi-
cient validity and precision that all reported no association 
between inactivated influenza vaccination and asthma exac-
erbation [2–10]. The report described several studies with 
sufficient validity and precision that generally reported no 
association between live attenuated influenza vaccination 
(LAIV) and asthma exacerbation as well [11–17]. However, a 
2015 white paper on the safety of influenza vaccines con-
cluded that LAIV was associated with an increase in wheez-
ing in children ages 18–35 months who had a history of 
wheezing [18]. Two studies of the 2013–2014 and 2014–2015 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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flu seasons in the United Kingdom study found that LAIV 
seemed to be well tolerated among those with well-controlled 
asthma or recurrent wheezing [19, 20]. A prospective observa-
tional cohort study found an increased risk of wheezing 
among California children 2–4 years of age during the 42-day 
risk interval after receiving quadrivalent LAIV during the 
2013–2014 influenza season [21]. One study published in 2015 
suggests a possible protective effect of MMR vaccination 
against asthma [22].

Proposed biological mechanism: Influenza, along with other 
natural viral respiratory infections, can contribute to asthma 
exacerbation, as these viruses enter and replicate within air-
way epithelial cells, initiating an immune response. Natural 
influenza infection also causes greater morbidity in asthmatic 
subjects than in the general population, perhaps due to a dif-
ference in the antiviral response of asthmatics [23].

The 2012 IOM report described cases of asthma exacerba-
tion after both inactivated and live attenuated influenza vac-
cination [24]; however, even after considering knowledge 
about the aforementioned natural infection, the IOM con-
cluded that this mechanistic evidence was weak [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about asthma?

Step 2: Briefly address specific concerns, if any

  •  Studies have concluded that flu vaccines do not cause asthma.
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Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  The flu can cause a sore throat, fever, headache, and cough. 
It can also cause more severe illness, such as pneumonia and 
sinus infections. More than 20,000 people die from the flu in 
the US every year.

  •  Pregnant women and infants are at high risk of developing 
serious complications from the flu and dying from the flu.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Natural mumps and varicella infections are asso-
ciated with acute cerebellar ataxia. Thus, mumps and varicella 
vaccines prevent ataxia by protecting against natural infection. 
Vaccines currently routinely recommended to the general 
population in the US1 have not been shown to cause ataxia.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing an association between ataxia and mea-
sles, mumps, rubella, varicella, diphtheria, tetanus or pertussis 
vaccines, since the only applicable studies available either had 
serious methodological limitations or used passive surveil-
lance systems and therefore lacked an unvaccinated compari-
son group [1].

A Vaccine Safety Datalink study published since the 2012 
IOM report found a lowered risk of ataxia in the interval 
shortly after both MMR and MMRV (ProQuad®)  vaccination 
versus the comparison interval of 57–180 days after vaccina-
tion [2]. Per the 2007 ACIP recommendations, acute  cerebellar 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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ataxia has been previously described as potentially associated 
with single-antigen varicella vaccine (Varivax®); however, 
available data are insufficient to determine a causal associa-
tion [3].

Proposed biological mechanism: Wild-type mumps and vari-
cella infections are associated with cerebellar ataxia, and 
wild-type measles virus is known to invade the central ner-
vous system [1]. MMR and varicella vaccines are live attenu-
ated viral vaccines, and are therefore able to replicate in the 
body. Although it is biologically possible for these live vac-
cines to cause ataxia, the available evidence has not demon-
strated an increased risk. For more information, see the 
Measles, Mumps and Rubella and Varicella summaries.

The 2012 IOM report described one case of ataxia after 
measles vaccination [4]; however, even after considering 
knowledge about natural measles, mumps and varicella 
infections, the IOM concluded that this mechanistic evi-
dence was weak. The IOM also concluded that there was no 
mechanistic evidence for an association between ataxia and 
rubella, diphtheria, tetanus or pertussis vaccines, as the pub-
lications reviewed provided no evidence beyond a temporal 
association [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about ataxia (loss of full control of 
bodily movements)?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause ataxia.
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Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.

References

 1. Institute of Medicine, in Adverse Effects of Vaccines: Evidence and 
Causality, K. Stratton, et al., Editors. 2012, National Academies 
Press (US): Washington (DC).

 2. Klein, N.P., et al., Safety of measles-containing vaccines in 1-year- 
old children. Pediatrics, 2015. 135(2): p. e321–9.

 3. Marin, M., et al., Prevention of varicella: recommendations of the 
Advisory Committee on Immunization Practices (ACIP). MMWR 
Recomm Rep, 2007. 56(Rr-4): p. 1–40.

 4. Landrigan, P.J. and J.J. Witte, Neurologic disorders following live 
measles-virus vaccination. JAMA, 1973. 223(13): p. 1459–62.

(continued)

References



197© Springer International Publishing AG, part of Springer 
Nature 2018
M. Z. Dudley et al., The Clinician’s Vaccine Safety Resource 
Guide, https://doi.org/10.1007/978-3-319-94694-8_26

Conclusion: Childhood vaccines do not cause autism.  
Maternal vaccines have not been shown to cause autism.

The Institute of Medicine (IOM), now called the National 
Academy of Medicine (NAM), concluded that the body of evi-
dence favors rejection of a causal relationship between autism 
and MMR vaccine and thimerosal-containing vaccines [1, 2]. 
MMR vaccine also prevents rubella disease, thus preventing 
congenital rubella syndrome and its associated cases of autism.

Why this is an issue: Andrew Wakefield, a gastroenterolo-
gist at the Royal Free Hospital in England, published a case 
series in the medical journal The Lancet in 1998. In this 
article he described 12 children with pervasive developmen-
tal disorder associated with gastrointestinal symptoms, 8 of 
whom had behavioral issues temporally associated with 
MMR vaccination via retrospective accounts by their par-
ents or physicians [3]. Despite study authors acknowledging 
that this did not prove an association between the vaccine 
and autism, the lead author went far beyond the paper’s 
conclusions in a press release and ongoing interactions with 
the media [4, 5]. Public concern on the topic grew quickly. In 
2010, Dr. Wakefield’s license to practice medicine in the UK 
was revoked by the British General Medical Council and his 
study was retracted by The Lancet as evidence of serious 
professional misconduct mounted. Among other infractions, 
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Wakefield was found to have ordered unnecessary invasive 
procedures on children without approval of the hospital eth-
ics committee and received undeclared financial consider-
ations from the Legal Aid Board, a group pursuing multiparty 
legal action for allegedly vaccine-damaged children [6–11]. 
In addition, he had applied for patents for vaccines to rival 
MMR vaccine. It was also revealed that, for most of the chil-
dren in the original study, their symptoms either started well 
before or long after MMR vaccination. Despite the complete 
refutation of Wakefield’s fraudulent findings by the scientific 
community, concern still exists among some parents.

Vaccines of interest: While the initial vaccine targeted by Dr. 
Wakefield was MMR, the target has shifted over time, espe-
cially as epidemiological evidence accumulated that the MMR 
vaccine was not associated with autism spectrum disorder 
(ASD). Other targets have included the preservative thimero-
sal as well as simultaneous vaccination with multiple vaccines. 
See the Do Vaccine Ingredients Cause Adverse Events? and the 
Do Combination Vaccines or Simultaneous Vaccination Increase 
the Risk of Adverse Events? summaries for more details.

Epidemiological evidence: There have been 15 method-
ologically sound, controlled epidemiological studies explor-
ing an association between ASD and receipt of MMR vaccine 
[12–19], thimerosal in vaccines [20–24], and simultaneous 
vaccination with multiple vaccines [25, 26], in addition to the 
relevant systematic reviews [2, 27–30] and one meta-analysis 
[31]. Together, these studies included more than 1.8 million 
children. Notwithstanding 11 studies from another pair of 
authors [32–42], all of which had substantial methodological 
flaws [2, 28, 29, 43], the epidemiological evidence consistently 
shows no association between MMR vaccine, thimerosal in 
vaccines, or simultaneous vaccination and ASD.

One recent study suggested a possible increased risk of 
ASD among children whose mothers received an influenza 
vaccination during their first trimester of pregnancy, although 
this association was not statistically significant after a post 
hoc analysis adjusting for multiple comparisons, and there 
was no association between ASD and influenza vaccination 
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received during any trimester [44]. Another recent study 
showed that receiving Tdap vaccine during pregnancy is not 
associated with increased risk of ASD in the child [45].

Proposed biological mechanism: The overlapping times of 
childhood vaccine administration and usual onset of ASD 
symptoms have led to speculations about a possible causal 
pathway; however, the proposed links have been unsubstanti-
ated [46]. Several different theories were proposed to attribute 
the cause of ASD to vaccines. Wakefield suggested that a dys-
regulated immune response to measles antigen in the MMR 
vaccine led to persistent intestinal infection, allowing “toxins” 
to enter the blood stream and enter the central nervous system 
leading to developmental regression in children. He claimed 
support for this because of his alleged detection of measles 
virus RNA in bowel specimens of several children with ASD 
[3]. However, his referenced study was found to be fraudulent, 
and no evidence of persistent infection has been shown in stud-
ies that used appropriate methods [47–49]. Another proposed 
trigger for ASD was thimerosal, an ethyl-mercury containing 
preservative that used to be present in some vaccines, although 
not in the MMR vaccine. This theory was based on observed 
similarities in some features of ASD and mercury poisoning 
[50]; however, the degree of these similarities and the plausibil-
ity of this suspected association was refuted by neurologists 
[51]. The IOM found no valid mechanistic evidence connecting 
MMR or thimerosal-containing vaccines and ASD [1, 2].

 Talking Points

 Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about autism?

(continued)
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Step 2: Briefly address specific concerns, if any

  •  The idea that childhood vaccines cause autism is a myth. 
Childhood vaccines do not cause autism.

  •  There have been 15 well conducted studies to see if 
childhood vaccines cause autism.  All of them have 
concluded that childhood vaccines do not cause autism.

  •  MMR vaccine actually prevents congenital rubella 
syndrome and its associated cases of autism.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  Measles in particular is making a comeback in the United 
States and can cause inflammation of the brain, seizures, 
and death.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

  •  Over 99% of children who receive two doses of MMR 
develop immune protection against measles. The MMR 
vaccine is also over 90% effective against rubella, and over 
66% effective against mumps.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Natural infections with varicella, tetanus and 
diphtheria have each been associated with Bell’s Palsy. Thus, 
varicella, tetanus and diphtheria vaccines prevent Bell’s Palsy 
by protecting against these natural infections. Vaccines cur-
rently routinely recommended to the general population in 
the US1 have not been shown to cause Bell’s Palsy.

Epidemiological evidence: The only vaccine ever confirmed 
to cause Bell’s Palsy was Berna Biotech’s Nasalflu®, an inac-
tivated intranasal influenza vaccine adjuvanted with E. coli 
heat-labile toxin which is no longer being produced. This vac-
cine was licensed for the 2000–2001 flu season in Switzerland 
and then permanently withdrawn from the market upon 
detection of the Bell’s Palsy caused by the vaccine [1]. It was 
never used in the United States.

The 2012 report by the Institute of Medicine (IOM) [2], 
now called the National Academy of Medicine (NAM), 
described two studies with sufficient validity and precision 
that both reported no association between inactivated 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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 influenza vaccine and Bell’s Palsy [3, 4]. The report also 
described one study assessing an association between acel-
lular pertussis vaccination and Bell’s Palsy [5]; however, this 
study did not provide convincing evidence due to a lack of 
validity and precision [2]. Most studies published since the 
2012 IOM report have also reported no association between 
vaccination and Bell’s Palsy [6–8]; however, one study did 
find a temporal association between receipt of meningococ-
cal conjugate vaccine concomitantly with other vaccines and 
Bell’s Palsy [9].

Proposed biological mechanism: Known causes of Bell’s 
Palsy include infections due to Borrelia burgdorferi, the 
agent of Lyme disease, and zoster virus in Ramsay-Hunt 
syndrome. Infections with Clostridium tetani or 
Corynebacterium diphtheria have been associated with facial 
nerve palsy as well, albeit very rarely [2]. Although other 
viral infections such as herpes simplex virus (HSV) and vari-
cella zoster virus (VZV) have also been associated with 
Bell’s Palsy [10–13], the pathogenesis of Bell’s Palsy remains 
poorly understood. Hypotheses include reactivation of latent 
viral infections in facial nerve ganglia [14] or an autoimmune 
mechanism possibly with segmental demyelination [15]. 
Regarding the association of Bell’s Palsy with Nasalflu®, an 
influenza vaccine adjuvanted with E. coli heat-labile toxin, 
the most likely hypothesis is that the E. coli enterotoxin 
resulted in inflammation and entrapment of the facial nerve 
in the facial canal [16, 17].

The IOM concluded that the only mechanistic evidence 
for an association between Bell’s Palsy and tetanus or 
diphtheria vaccines was knowledge about the natural 
infection, and that there was no mechanistic evidence for 
hepatitis A, hepatitis B and influenza vaccines causing 
Bell’s palsy [2].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about Bell’s Palsy?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause Bell’s Palsy.

  •  The chicken pox and Tdap vaccines actually prevent Bell’s 
Palsy.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause brachial neuritis.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing an association between vaccination and 
brachial neuritis [1]. No relevant studies of quality have been 
published since the 2012 IOM report.

Proposed biological mechanism: Although the etiology of 
brachial neuritis is still uncertain, it is generally considered to 
be an immune-mediated inflammatory reaction against nerve 
fibers in the brachial plexus. One possible mechanism is acti-
vation of the complement system, in which a cascade of pro-
teolysis and successive release of cytokines function to 
amplify the immune response but can damage host cells if not 
properly regulated. Other mechanisms for such a reaction 
include anti-peripheral nerve myelin antibodies or T cells [2].

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).

Chapter 28
Do Vaccines Cause 
Brachial Neuritis?

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_28&domain=pdf


210

The IOM concluded that there was no mechanistic evi-
dence for an association between vaccination and brachial 
neuritis, as the publications reviewed provided no evidence 
beyond a temporal association [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience, and what I share with my patients, my 
family and my friends about brachial neuritis.

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause brachial neuritis.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause chronic inflammatory disseminated polyneuropathy 
(CIDP).

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing CIDP and MMR, diphtheria, tetanus, per-
tussis, influenza, hepatitis A, hepatitis B, or meningococcal 
conjugate vaccines [1]. No relevant studies of quality have 
been published since the 2012 IOM report.

Proposed biological mechanism: One potential mechanism 
that could contribute to CIDP is molecular mimicry [1], 
which refers to the possibility that similar epitopes shared 
between self-peptides and foreign peptides (introduced via 
infection or immunization) inadvertently cause the activation 
of autoreactive T or B cells, leading to autoimmunity.

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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The 2012 IOM report described three reports of CIDP 
after influenza vaccine, in two reports, development of CIDP 
occurred in the patients after vaccine administration in two 
separate years [2]. However, the publication provided no evi-
dence beyond a temporal association and the IOM concluded 
that this mechanistic evidence was weak. The IOM also con-
cluded that there was no mechanistic evidence for an associa-
tion between CIDP and MMR, diphtheria, tetanus, pertussis, 
hepatitis A, hepatitis B, HPV or meningococcal conjugate 
vaccines, as the publications reviewed provided no evidence 
beyond a temporal association [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about CIDP?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause CIDP.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Chapter 29. Do Vaccines Cause CIDP?
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Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause complex regional pain syndrome (CRPS).

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing CRPS and vaccination [1]. A combined 
analysis of seven Phase III clinical trials of 9-valent HPV vac-
cine published since the 2012 IOM report found no associa-
tion between the vaccine and CRPS [2].

Proposed biological mechanism: Previous controlled studies 
have shown an association between pain and injection of 
norepinephrine and  phenylephrine [3, 4]. About half of 
patients with CRPS have documented trauma to the affected 
area prior to injection [1].

The 2012 IOM report described one case of CRPS after 
hepatitis B vaccination showing a reoccurrence of symptoms 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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after vaccine re-challenge [5]. However, the rest of the publi-
cations reviewed provided little evidence beyond a temporal 
association [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about CRPS?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause CRPS.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.

Chapter 30. Do Vaccines Cause CRPS?
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Conclusion: Vaccines can cause deltoid bursitis when 
administered incorrectly.

Resources pertaining to correct administration of vaccines, 
including a printable infographic, are provided by the Centers 
for Disease Control and Prevention (CDC) at the following 
link: https://www.cdc.gov/vaccines/hcp/infographics/call-the- 
shots.html.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), described one study assessing an associa-
tion between the injection of a vaccine and deltoid bursitis 
[1]; however, this study did not provide convincing evidence 
due to a lack of validity and precision [2].

Proposed biological mechanism: A vaccine that is uninten-
tionally injected into the synovial tissue structures underlying 
the deltoid muscle can induce a prolonged immune-mediated 
inflammatory response [3–5]. Such an error in vaccine admin-
istration could occur due to inappropriate needle length or 
improper injection technique involving administration in the 
upper one-third of the muscle [6–10]. The 2012 IOM report 
described several cases providing strong clinical evidence 
that vaccine injection was a contributing cause of the rapid 
development of deltoid bursitis [11, 12].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about deltoid bursitis?

Step 2: Briefly address specific concerns, if any

  •  Vaccines can cause deltoid bursitis, but only if administered 
incorrectly, such as too high in the deltoid (shoulder) 
muscle or with a needle that is of an inappropriate length.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 do not cause diabetes.

Epidemiological evidence: The 2012 report by the Institute of 
Medicine (IOM) [1], now called the National Academy of 
Medicine (NAM), described a number of studies with sufficient 
validity and precision that all reported a lack of an association 
between MMR, DTaP or Tdap vaccines and type 1 diabetes [2–
7]. Studies published since the 2012 IOM report also reported a 
null, or in some cases even protective, association between vac-
cination and type 1 diabetes [8–14]. This includes a meta-analysis 
of 23 observational studies investigating 16 different vaccines [15]. 
Studies examining inactivated seasonal influenza and Tdap vac-
cinations in pregnancy reported either no association with, or 
even a possible protective effect against, gestational diabetes 
[16–19]. National Health and Nutrition Examination Survey 
(NHANES) data from 2005–2010 suggested a possible protec-
tive effect of hepatitis B vaccination against diabetes as well [20]. 
A retrospective observational study of California infants found 
no cases of type 1 diabetes during the 30–day risk interval after 
46,486 doses of DTaP-IPV/Hib vaccine administered [21].

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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Persons with chronic illnesses such as type 1 or type 2 dia-
betes have high morbidity and mortality associated with com-
mon infectious diseases such as influenza, hepatitis b, and 
pneumococcal disease. Thus, routine vaccination per current 
ACIP recommendations is also strongly recommended for all 
persons with diabetes by the American Diabetes Association 
[22, 23]. In addition, the ACIP recommends the administra-
tion of hepatitis b vaccine to all unvaccinated adults with 
diabetes mellitus aged 19–59 [24].

Proposed biological mechanism: Mechanisms that may 
induce type 1 diabetes include activation of the complement 
system, in which a cascade of proteolysis and successive 
release of cytokines function to amplify the immune response 
but can damage host cells if not properly regulated, as well as 
molecular mimicry, which refers to the possibility that similar 
epitopes shared between self- peptides and foreign peptides 
(introduced via infection or immunization) inadvertently 
cause the activation of autoreactive T or B cells, leading to 
autoimmunity. However, the IOM concluded that there was 
no mechanistic evidence for an association between vaccina-
tion and type 1 diabetes, as the publications reviewed pro-
vided no evidence beyond a temporal association [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about diabetes?

Step 2: Briefly address specific concerns, if any

  •  Studies have concluded that vaccines do not cause diabetes.
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Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Disseminated varicella infection is a serious 
potential complication of natural infection with varicella 
virus, particularly among immunodeficient persons. Thus, 
varicella vaccine prevents disseminated varicella infection by 
protecting against natural infection. However, varicella vac-
cines can rarely cause disseminated varicella infection in 
patients with severe immune deficiency, for whom the vac-
cine is contraindicated. Other vaccines currently routinely 
recommended to the general population in the US1 do not 
cause disseminated varicella infection.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), described one study assessing varicella 
vaccination with disseminated varicella infection [1]; how-
ever, it did not provide convincing evidence due to a lack of 
validity and precision [2].

Proposed biological mechanism: Varicella vaccines are live 
attenuated viral vaccines and are therefore able to replicate 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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in the body. Generalized rash is reported in 4–6% of recipi-
ents. Systemic reactions are uncommon but possible. Mild 
zoster illness (shingles) resulting from a latent infection with 
varicella vaccine virus has been reported. Immunodeficiency 
is a contraindication for most live vaccines, including varicella 
vaccine. For more information, see the Varicella summary.

The 2012 IOM report described cases of disseminated 
varicella infection after varicella vaccination [3–22], and 
concluded that these cases together presented strong mech-
anistic evidence supporting an association [2]. In immuno-
deficient persons, disseminated varicella infection can also 
result in pneumonia [3–5, 14–16], meningitis [7], or hepatitis 
[3–5, 9, 11].

There have been several deaths due to disseminated vari-
cella in children who had undiagnosed severe combined 
immunodeficiency (SCID) at the time of vaccination. 
However, it is extremely rare for children with SCID to 
remain undiagnosed at the age of varicella vaccination 
[23–26].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned from 
my experience and what I share with my patients, my family 
and my friends about disseminated varicella infection?

Step 2: Briefly address specific concerns, if any

  •  The varicella vaccine, the vaccine that protects against 
chicken pox, can cause disseminated varicella infection 
among those with severe immune deficiency, but this is rare.
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Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  Varicella can cause skin lesions, pneumonia, and 
inflammation of the brain and spinal cord membranes. 
Individuals under the age of 1 year are particularly at risk.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

  •  The two-dose series of varicella vaccine is 94% effective 
against varicella disease.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause erythema nodosum (EN).

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing EN and hepatitis B vaccine [1]. No rele-
vant studies of quality have been published since the 2012 
IOM report.

Proposed biological mechanism: The most common cause of 
EN is infection [2]. Although the pathogenesis of EN is not 
fully understood, it is thought to be caused by an influx of 
immune complexes into the subcutaneous fat [3]. Another 
possible mechanism is activation of the complement system, 
in which a cascade of proteolysis and successive release of 
cytokines function to amplify the immune response but can 
damage host cells if not properly regulated. Other mecha-
nisms that could contribute to the development of EN 
include autoantibodies or T cells [1].
1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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The 2012 IOM report described one case of EN after 
hepatitis B vaccination [4]; however, the IOM concluded that 
this mechanistic evidence was weak.

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about EN?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause EN.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause fibromyalgia or chronic fatigue syndrome (CFS).

Epidemiological evidence: The 2012 report by the Institute of 
Medicine (IOM), now called the National Academy of Medicine 
(NAM), found no relevant studies of quality in the literature 
assessing an association between fibromyalgia and MMR, influ-
enza, hepatitis B or DTaP vaccines, or between CFS and MMR 
vaccine [1]. One self-controlled case series published since the 
2012 IOM report found no association between CFS and biva-
lent HPV vaccine (Cervarix®) [2]. Two Norwegian register-
based studies found no increased risk of CFS following pH1N1 
vaccination [3] or HPV vaccination [4], respectively.

Proposed biological mechanism: The etiological causes and 
underlying pathogenic mechanisms of fibromyalgia and CFS are 
still unclear and the subject of much debate [5–7]. Theories that 
attempt to explain the mechanisms behind the development of 
these two disorders generally focus on sympathetic nervous 

1 These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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 system dysfunction, the inflammatory and oxidative stress 
 pathways and the neuroendocrine system. Symptoms such as 
pain and fatigue have been associated with chronic inflammation, 
raised levels of oxidative stress and mitochondrial dysfunction. It 
has also been suggested that the hypothalamic-pituitary-adrenal 
axis and cortisol also have a role in the pathogenesis of fibromy-
algia and CFS; however, it is still unclear whether these pathways 
are causes or just byproducts of these syndromes [8, 9]. 
Environmental stimuli such as stress or viral infection are 
thought to be able to trigger the pathogenesis of these disorders 
in genetically predisposed individuals [6, 10].

The IOM concluded that there was no mechanistic evi-
dence for an association between fibromyalgia and MMR, 
influenza, hepatitis B or DTaP vaccines, or between CFS and 
MMR vaccine [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about fibromyalgia and CFS?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause fibromyalgia or CFS.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.
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Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Influenza vaccines reduce the risk of influenza 
infection which causes Guillain-Barré syndrome (GBS). 
Thus, influenza vaccines prevent GBS by protecting against 
natural influenza infection. However, influenza vaccines can 
very rarely cause GBS within 6 weeks of vaccination in adults, 
at an estimated rate of 1–3 cases per million vaccinations. 
Influenza vaccines have not been shown to cause GBS in 
children. Older formulations of rabies vaccine did cause GBS, 
but newer formulations of rabies vaccine have not been 
shown to cause GBS, and rabies vaccine is not routinely rec-
ommended to the general population in the United States. 
Other vaccines that are currently routinely recommended to 
the general population in the US1 have not been shown to 
cause GBS.

In most years when influenza vaccine strains are a good 
match for the circulating wild-type viruses, influenza vaccines 
prevent much more GBS than the vaccines cause [1, 2]. 
Therefore, the very small risk of GBS from influenza vaccines 
pales in comparison to the benefits of the vaccine.

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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Why this is an issue: In 1976, a new strain of influenza 
emerged that bore similarities to the strain that caused the 
deadly 1918 flu pandemic. A vaccine consisting of the inacti-
vated strain was prepared and administered to mitigate the 
impact of a pandemic if it were to occur. Fortunately, the feared 
pandemic never occurred. However, safety surveillance installed 
and expanded as part of this program picked up clusters of GBS 
in the recently vaccinated. Although this adverse event was 
quite rare, it was shown to be significantly associated with this 
particular vaccine, and the program was terminated in late 1976 
amid much public criticism. Enhanced surveillance for GBS 
after influenza vaccination has been conducted since then [2, 3].

Epidemiological evidence: The incidence of GBS due to all 
causes has been estimated as 0.4–4.0 cases per 100,000 person-
years [2]. Clinical trials do not approach the size necessary to 
examine a potential causal association between vaccines and a 
rare adverse event like GBS [4]. A systematic literature review 
identified 24 relevant controlled studies with unduplicated 
data, including 9 cohort [5, 3, 6–12], 3 case-control [13–15] and 
12 self-controlled studies [16–27].

Adults who received the 1976–77 swine flu vaccine were 
9.5 (95%CI 8.2–10.3) times more likely to develop GBS com-
pared to those who did not receive the vaccine [3]. This 
increased risk was primarily in the six weeks following vac-
cination, translating into about one excess cases per 100,000 
vaccinations. Without the widespread pandemic of swine 
influenza anticipated in 1976, this risk of GBS led to the ces-
sation of the 1976–77 flu vaccine campaign.

Since the 1976–77 influenza season, safety surveillance has 
monitored GBS after influenza vaccination closely. The level 
of risk seen in 1976–77 has been ruled out in these studies. A 
meta-analysis of 6 active surveillance systems in the US in the 
2009–10 influenza season showed a small statistically signifi-
cant increased risk of GBS in the 42 days after pandemic 
H1N1 influenza vaccination (incident rate ration [IRR] 2.35, 
95%CI 1.53–3.68) [16]. An international collaboration in the 
2009–10 influenza season, combining data from Australia, 
Canada, China, Denmark, Finland, the Netherlands, 
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Singapore, Spain, the UK, and the US, found a similarly small 
but significant increase in risk during the 42 days post pan-
demic H1N1 vaccination (relative incidence [RI] 2.42, 95%CI 
1.58–3.72) [22]. A 2015 meta-analysis also found a small but 
significant increase in risk of GBS following influenza vacci-
nation (relative risk 1.41; 95%CI 1.20–1.66), although the risk 
was higher for pandemic vaccines (RR 1.84; 95%CI 1.36–2.50) 
than for seasonal vaccines (RR 1.22; 95%CI 1.01–1.48) [28]. 
These three meta-analyses indicate an approximate doubling 
of risk of GBS in the six weeks following pandemic H1N1 
influenza vaccination. This is also consistent with estimates of 
risk of GBS in many studies of seasonal influenza vaccine, 
many of which were underpowered to show such a small 
increase in risk with statistical significance. This doubling of 
risk translates into only 1–3 excess cases of GBS per million 
persons vaccinated, with a higher attributable risk among 
older populations due to a higher background rate of GBS 
among older populations. The evidence for post-influenza 
vaccine GBS among children is inadequate to draw definitive 
conclusions. The risk for GBS post-influenza vaccine is much 
less than the estimated risk after wild-type influenza infec-
tion, providing further evidence that the benefits of influenza 
vaccination greatly outweigh the risks [2].

Other than influenza vaccines, vaccines routinely used in 
the US have not been shown to cause GBS. A retrospective 
observational study of California infants found no cases of 
GBS during the 30-day risk interval after 46,486 doses of 
DTaP-IPV/Hib vaccine administered [29]. A review of quadri-
valent HPV vaccine safety data published between 2006 and 
2015 found no increase in incidence of GBS compared to 
background rates [30]. Most studies published since this 2006–
2015 review have also found no increased risk of GBS follow-
ing HPV vaccine [31–33], with the exception of one large 
cohort study in France [34], which found a positive association 
between HPV vaccine and GBS (adjusted hazard ratio 3.78; 
95%CI 1.79–7.98), resulting in an attributable risk of 1–2 GBS 
cases per 100,000 girls vaccinated against HPV. One rabies 
vaccine that contained sheep brain tissue was associated with 
GBS, but this vaccine is no longer used in the US [35].
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Proposed biological mechanism: Most GBS cases are pre-
ceded by a recent respiratory or gastrointestinal infection. 
Campylobacter jejuni, which causes gastrointestinal infec-
tions, is the most common specific infectious agent identified 
through molecular mimicry. [36]. Campylobacter jejuni 
induces antibodies that react against GM1 gangliosides in 
human neurons due to shared antigenic and epitopic features 
with lipo-oligosaccharide moieties on the cell wall of the 
Campylobacter bacterium [37, 38]. The mechanism for other 
infectious agents associated with GBS has not been identified 
[2, 17, 39].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about GBS?

Step 2: Briefly address specific concerns, if any

  •  Severe adverse events from vaccines, such as GBS, are very 
rare.

  •  An older rabies vaccine was associated with 
GBS. However, based on the best available science, it does 
not appear that the current rabies vaccine causes GBS, and 
rabies vaccine is not recommended for most people.

  •  There is a very small risk that influenza vaccine can cause 
GBS at a rate of about 1–3 cases of GBS per million 
vaccines administered. Influenza vaccine can also prevent 
GBS. The very small risk of GBS from the influenza 
vaccine is outweighed by the protection the vaccine 
provides to you and your family.
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Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  The flu can cause a sore throat, fever, headache, and cough. 
It can also cause more severe illness, such as pneumonia 
and sinus infections. More than 20,000 people die from the 
flu in the US every year. Pregnant women and infants are 
at high risk of developing serious complications from the 
flu and dying from the flu.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Natural infections with viruses such as measles 
and mumps have been associated with both transient and 
permanent hearing loss. Thus, measles and mumps vaccines 
prevent such hearing loss by protecting against natural infec-
tion. Vaccines currently routinely recommended to the gen-
eral population in the US1 have not been shown to cause 
hearing loss.

Epidemiological evidence: The 2012 report by the Institute of 
Medicine (IOM), now called the National Academy of Medicine 
(NAM), found no relevant studies of quality in the literature 
assessing hearing loss and MMR vaccine, since the only appli-
cable study available used a passive surveillance system and 
therefore lacked an unvaccinated comparison group [1]. A large 
case-centered analysis published since the IOM report found 
no association between hearing loss and vaccination [2].

Proposed biological mechanism: Natural infection with 
wild-type mumps virus has been associated with transient 
high-frequency deafness in 4.4% of cases among members of 
the military, as well as with permanent unilateral deafness 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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approximately once in every 20,000 cases [1]. Prior to the use 
of mumps vaccine, mumps was the most common cause of 
acquired hearing loss in children in the United States and 
other countries [3–5]. Direct viral infection has been impli-
cated as the mechanism in such cases of hearing loss. Measles 
infection can also cause hearing loss, most likely as a result of 
encephalitis [1, 6].

The 2012 IOM report described several cases [7–9] and 
some experimental evidence [10, 11] of hearing loss after 
measles or mumps vaccines. The IOM concluded that there 
was no mechanistic evidence for an association between 
hearing loss and rubella vaccine [1]. Although spontaneous 
hearing loss does rarely occur after these vaccinations, the 
causes are unknown, and the data available have not demon-
strated an increased risk.

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about hearing loss?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause hearing loss.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.
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Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Natural infection with hepatitis viruses is 
known to cause hepatitis disease. Natural infection with 
measles, mumps, rubella and varicella viruses have also been 
associated with hepatitis, albeit rarely. Thus, measles, mumps, 
rubella and varicella vaccines, and especially hepatitis A and 
hepatitis B vaccines, prevent hepatitis disease by protecting 
against natural infection. Vaccines currently routinely recom-
mended to the general population in the US1 do not cause 
hepatitis when administered to immunocompetent persons.

Varicella is a live virus vaccine that is contraindicated for 
most patients with underlying immune deficiencies. If the 
vaccine is mistakenly administered to severely immune defi-
cient individuals, it can cause hepatitis as well as other com-
plications. For more information, see the Varicella, the Do 
Vaccines Cause Disseminated Varicella Infection? and the Do 
Vaccines Cause Herpes Zoster? summaries.

Patients with chronic hepatic diseases such as chronic 
hepatitis B or hepatitis C infection can and should receive all 
routine vaccinations as recommended by the Advisory 
Committee on Immunization Practices (ACIP). Hepatitis A 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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and hepatitis B vaccines are specifically recommended for 
such individuals to protect them from these natural infections 
leading to more severe disease [1].

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing an association between hepatitis and 
either MMR or Hepatitis A vaccines [2]. No relevant studies 
of quality have been published since the 2012 IOM report.

Proposed biological mechanism: Infection with wild-type 
hepatitis viruses can cause both acute and chronic hepatitis 
disease. However, hepatitis A vaccine is formalin-inactivated 
and hepatitis B vaccine is a yeast- derived recombinant vac-
cine; neither are live vaccines [3]. For more information, 
please see the Hepatitis A and Hepatitis B summaries.

Infection with wild-type measles, mumps, rubella and vari-
cella viruses have, on rare occasions, been associated with 
hepatitis. Potential mechanisms in which general viral infec-
tion could contribute to symptoms of hepatitis include activa-
tion of the complement system, in which a cascade of 
proteolysis and successive release of cytokines function to 
amplify the immune response but can damage host cells if not 
properly regulated, as well as autoantibodies or T cells [2]. 
MMR and varicella vaccines are live attenuated viral vaccines 
and are therefore able to replicate in the body. For more 
information, see the Measles, Mumps and Rubella and 
Varicella summaries.

The IOM found only weak mechanistic evidence for an 
association between hepatitis and either MMR or Hepatitis 
A vaccines, even when considering knowledge about the 
natural infection, as the only post-vaccination cases 
 documented provided little evidence beyond a temporal 
association [2].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about hepatitis?

Step 2: Briefly address specific concerns, if any

  •  Studies have concluded that vaccines do not cause hepatitis 
in immunocompetent persons.

  •  Hepatitis A and B vaccines actually prevent hepatitis.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Varicella vaccines can rarely cause herpes  
zoster due to vaccine- strain viral reactivation. Other vaccines 
currently routinely recommended to the general population 
in the US1 do not cause vaccine-strain viral reactivation.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), described one study assessing varicella 
vaccination with vaccine-strain viral reactivation [1]; how-
ever, it did not provide convincing evidence due to a lack of 
validity and precision [2]. One large randomized controlled 
trial published since the 2012 IOM report and conducted in 
ten European countries found one unconfirmed case of her-
pes zoster infection and one papular rash out of 4976 recipi-
ents of either the MMR vaccine Priorix® and the varicella 
vaccine Varilrix® or the combination MMRV vaccine  
Priorix-Tetra®, all vaccines not used in the US. Both of these 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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serious adverse events2 were reported as recovered or 
resolved [3].

Proposed biological mechanism: Varicella vaccines are live 
attenuated viral vaccines and are therefore able to replicate 
in the body. Generalized rash is reported in 4-6% of recipi-
ents. Systemic reactions are uncommon but possible. Mild 
zoster illness (shingles) resulting from a latent infection with 
varicella vaccine virus has been reported. Some cases of herpes 
zoster after vaccination are due to reactivation of wild-type 
varicella virus from a prior (usually unrecognized) primary 
varicella infection [4]. Immunodeficiency is a contraindica-
tion for most live vaccines, including varicella vaccine. For 
more information, see the Varicella summary.

The 2012 IOM report described cases of vaccine-strain 
viral reactivation after varicella vaccination [4–23], and con-
cluded that these cases together presented strong mechanistic 
evidence supporting an association [2]. A laboratory- 
documented case of herpes zoster caused by the vaccine- 
strain varicella zoster virus in an immunocompetent recipient 
of zoster vaccine was reported in 2014 [24]. In immunodefi-
cient persons, vaccine-strain viral reactivation can result in 
meningitis [4, 9, 21–23] or encephalitis [11, 20].

2  A serious adverse event is defined by the Food and Drug 
Administration (FDA) as resulting “in any of the following out-
comes: Death, a life-threatening adverse event, inpatient hospital-
ization or prolongation of existing hospitalization, a persistent or 
significant incapacity or substantial disruption of the ability to con-
duct normal life functions, or a congenital anomaly/birth defect. 
Important medical events that may not result in death, be life-
threatening, or require hospitalization may be considered serious 
when, based upon appropriate medical judgment, they may jeopar-
dize the patient or subject and may require medical or surgical 
intervention to prevent one of the outcomes listed in this defini-
tion.” This definition is found in Title 21, §312.32 of the Electronic 
Code of Federal Regulations, which can be accessed at the following 
link: http://www.ecfr.gov/cgi-bin/text-idx?SID=6b68426ec6d55c78a6
799d161ba 6754c&mc=true&node=se21.5.312_132&rgn=div8
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, 
my family and my friends about vaccine-strain viral 
reactivation?

Step 2: Briefly address specific concerns, if any

  •  The varicella vaccine, the vaccine that protects against 
chicken pox, can cause zoster due to vaccine-strain viral 
reactivation, but this is very rare.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  Varicella can cause skin lesions, pneumonia, and 
inflammation of the brain and spinal cord membranes. 
Individuals under the age of 1 year are particularly at risk.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

  •  The two-dose series of varicella vaccine is 94% effective 
against varicella disease.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Vaccines can very rarely cause immediate hyper-
sensitivity reactions (i.e. anaphylaxis, angioedema, and/or hives) 
usually within minutes, but up to several hours of vaccination in 
persons with allergy to a vaccine component. Also, vaccines can 
cause large local swelling reactions or nodules at the injection 
site due to delayed-type hypersensitivity reactions.

International consensus for evaluation and management 
of allergic reactions to vaccines can be found at the following 
link: https://waojournal.biomedcentral.com/articles/10.1186/
s40413-016-0120-5 [1].

Epidemiological evidence: Allergic reactions to vaccines 
(including immediate hypersensitivity reactions) have been 
estimated to occur approximately once per 50,000–1,000,000 
doses. Anaphylaxis, the most concerning type of such reactions, 
has been estimated to occur approximately once per 100,000–
1,000,000 doses for most commonly administered vaccines [1]. 
Rates of anaphylaxis can differ depending on the vaccine, age 
of the recipient, and gender; for example, adult females are at 
a relatively higher risk of hypersensitivity reactions including 
anaphylaxis than males. However, anaphylaxis is very rare [2]. 
Hives occurs more commonly, but no precise rate is available.

The 2012 report by the Institute of Medicine (IOM), now 
called the National Academy of Medicine (NAM), described 
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one study assessing influenza vaccination and anaphylaxis [3]; 
however, this study did not provide convincing evidence of an 
association due to a lack of validity and precision. The IOM 
found no relevant studies of quality in the literature assessing 
any other vaccines and anaphylaxis, since the only applicable 
studies available used passive surveillance systems and therefore 
lacked an unvaccinated comparison group [4]. However, numer-
ous case studies have provided strong mechanistic evidence, as 
described in the Proposed Biological Mechanism section below.

Most studies published since the 2012 IOM report have not 
found a statistically significant association between vaccination 
and anaphylaxis [5–8], but this is unsurprising considering the 
rarity of this adverse event and possibility of misclassification; 
prospective cohort studies are usually too small to detect the 
small increased risk of anaphylaxis following vaccines [2]. A 
recent Vaccine Safety Datalink study identified 33 confirmed 
vaccine-triggered anaphylaxis cases among 25,173,965 vaccine 
doses, which corresponds to a rate of 1.3 cases of anaphylaxis per 
million vaccine doses [9]. Two studies of the 2013–2014 and 
2014–2015 flu seasons in the United Kingdom study found no 
occurrences of systemic allergic reactions following LAIV in 
young people with egg allergy, even among those who had previ-
ously experienced anaphylaxis to egg [10, 11]. A prospective 
observational cohort study of California children and adults 2–49 
years of age found no significantly increased risk of hypersensitiv-
ity during the 3-day risk interval for 62,040 quadrivalent LAIV 
recipients during the 2013–2014 influenza season overall; although 
when restricting the analysis to recipients 5–8 years of age, a sig-
nificantly higher risk of hypersensitivity was observed [12].

The IOM found no relevant studies of quality in the litera-
ture assessing chronic urticaria and diphtheria, tetanus or per-
tussis vaccines [4]. Since the publication of the 2012 IOM 
report, randomized controlled trials in Hong Kong and Korea 
found no increased risk of urticaria in recipients of the AS04- 
adjuvanted HPV-16/18 vaccine (Cervarix®) [13, 14]. A ran-
domized controlled trial in the US found no association 
between localized or systemic urticaria and the inactivated 
influenza vaccine Fluzone® [15]. A randomized controlled 
trial in the US and South America found no association 
between quadrivalent meningococcal conjugate vaccine and 
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urticaria in young infants in the year following vaccination [16]. 
A retrospective observational study of California infants had 3 
cases of urticaria considered related to vaccine receipt out of 
46,486 doses of DTaP-IPV/Hib vaccine administered [17].

A few studies have reported an association between vac-
cines containing aluminum adjuvants and persistent nodules 
at the injection site, at an estimated rate of 0.03-0.83% [18–
21]. Extensive swelling reactions in the injected limb after 
vaccination with DTaP has also been reported [22–24].

Proposed biological mechanism: Vaccines have been shown 
to incite immediate hypersensitivity reactions, including ana-
phylaxis, usually mediated through IgE antibody. These reac-
tions are more likely due to potential allergens among the 
vaccine constituents rather than to the active ingredients, but 
often the direct cause of the reaction is not discovered [25]. 
Chronic urticaria involves different pathogenic mechanisms 
[1]. A full list of potential allergens within vaccines can be 
found at the Johns Hopkins Bloomberg School of Public 
Health Institute for Vaccine Safety website at the following 
link: http://www.vaccinesafety.edu/components-Allergens.htm.

The 2012 IOM report provides case reports of anaphylaxis 
after MMR [26–37], varicella [38–45], influenza [40, 46–52], 
hepatitis B [40], meningococcal conjugate [53] and tetanus 
toxoid vaccines [54–57], which together present strong mech-
anistic evidence for a rare causal association with these vac-
cines. The report also provides several reports for HPV [58, 
59] and hepatitis A vaccines [51], for which the mechanistic 
evidence is less conclusive [4].

Development of acute urticaria is associated with natural 
infections, including viral hepatitis and many different bacte-
ria [60–62]. One mechanism that could contribute to the 
development of chronic urticaria is IgE hypersensitivity. 
Other possible mechanisms include activation of the comple-
ment system, in which a cascade of proteolysis and successive 
release of cytokines functions to amplify the immune response 
but can damage host cells if not properly regulated. However, 
the IOM concluded that there was no mechanistic evidence 
for an association between chronic urticaria and diphtheria, 
tetanus or pertussis vaccines [4].

Chapter 40. Do Vaccines Cause Hypersensitivity Reactions?

http://www.vaccinesafety.edu/components-Allergens.htm


270

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about hypersensitivity reactions?

Step 2: Briefly address specific concerns, if any

  •  Vaccines can cause hypersensitivity reactions such as 
anaphylaxis and hives, but these reactions are very rare.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Natural viral infections such as influenza, vari-
cella, measles, mumps and rubella are associated with immune 
thrombocytopenic purpura (ITP). Thus, influenza, varicella, 
measles, mumps and rubella vaccines prevent ITP by protect-
ing against natural infection. Measles-containing vaccines can 
very rarely cause ITP within 6 weeks of vaccination in children. 
However, these vaccines prevent many more cases of ITP than 
they cause. Influenza vaccines do not cause ITP.  Other vac-
cines currently routinely recommended to the general popula-
tion in the US1 have not been shown to cause ITP.

Epidemiological evidence: Rates of ITP after MMR vacci-
nation have been estimated at 1–3 cases per 100,000 doses 
[1–3]. However, this is significantly lower than rates of ITP 
after natural infection otherwise prevented by the vaccine; 
the incidence of ITP after natural rubella infection is an esti-
mated 1 per 3,000, and incidence after natural measles infec-
tion is estimated to be even higher [3].

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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The 2012 report by the Institute of Medicine (IOM), now 
called the National Academy of Medicine (NAM), found no 
relevant studies of quality in the literature assessing an asso-
ciation between ITP and diphtheria, tetanus, pertussis and 
varicella vaccines, since the only applicable studies available 
used passive surveillance systems and therefore lacked an 
unvaccinated comparison group [4].

Studies published since this report have consistently shown 
an increased risk of thrombocytopenic purpura in children 
within 6 weeks of measles-containing vaccination [2–6]. 
However, several studies published since this report have 
found no association between influenza vaccines and ITP [7–
9], and early childhood vaccines other than MMR or MMRV 
(ProQuad®) have not been shown to cause ITP [2, 3]. One 
study examining the safety of trivalent inactivated seasonal 
influenza vaccination in pregnant women reported a null asso-
ciation with thrombocytopenia [10]. A VSD study of 438,487 
live births between 2007 and 2013 found slightly decreased 
rates of venous thromboembolic events and thrombocytope-
nia among pregnant women receiving Tdap vaccination [11]. 
A retrospective observational study of California infants 
found no cases of ITP during the 30-day risk interval after 
46,486 doses of DTaP-IPV/Hib vaccine administered [12].

Proposed biological mechanism: ITP has been associated 
with natural viral infections such as influenza, varicella, mea-
sles, mumps and rubella [3, 13]. Patients with ITP have anti-
bodies to platelets. Measles virus has an affinity for platelets 
and measles vaccine results in a transient decrease in platelet 
counts in the first few days following vaccination. ITP occurs 
later, within the first 6 weeks following vaccination. The most 
likely pathogenesis for ITP involves altered immune process-
ing of the measles virus-platelet aggregations and induction 
of anti-platelet antibodies [14]. The IOM found only weak 
mechanistic evidence for an association between ITP and 
varicella vaccine, even when considering knowledge about 
the natural infection, as the only post-vaccination case docu-
mented provided little evidence beyond recurrence of symp-
toms after vaccine re-challenge [15]. The IOM also concluded 
that there was no mechanistic evidence for an association 
between ITP and diphtheria, tetanus or pertussis vaccines [4].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about ITP?

Step 2: Briefly address specific concerns, if any

  •  MMR vaccine can very rarely cause ITP in children. 
However, MMR actually prevents many more cases of ITP 
than it causes.

  •  Based on the best available science, it does not appear that 
other vaccines cause ITP.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  Measles is one of the most contagious diseases and can 
cause a high fever, rash, and in some cases inflammation 
of the brain, seizures, and death. Mumps can cause a fever, 
and in some cases deafness and inflammation of the brain 
and spinal cord membranes. Rubella can cause a fever and 
rash.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

  •  Over 99% of children who receive two doses of MMR 
develop immune protection against measles. The MMR 
vaccine is also over 90% effective against rubella, and over 
66% effective against mumps.

(continued)
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Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Varicella vaccine in routine use in the United 
States1 can very rarely cause viral meningitis. Measles-
containing vaccines can very rarely cause measles inclusion 
body encephalitis (MIBE). Mumps vaccines used in other 
countries have caused meningitis and encephalitis. However, 
the mumps vaccine in routine use in the United States1 is 
made from a different strain of vaccine virus and has not been 
shown to cause meningitis or encephalitis. The benefit of vac-
cination in preventing neurologic diseases such as meningitis 
and encephalitis greatly outweighs the minimal risk of vac-
cine complications.

Natural infections with measles, mumps, rubella and vari-
cella viruses can cause encephalitis and meningitis. Thus, mea-
sles, mumps, rubella and varicella vaccines protect against 
encephalitis and meningitis caused by these agents. These vac-
cines are made from attenuated versions of the wild-type 
viruses and do not cause central nervous system infections in 
normal hosts. However, these attenuated vaccine viruses can 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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cause disease in persons with certain immune deficiencies, and 
are therefore contraindicated in these populations. For instance, 
varicella vaccine virus can persist and cause reactivation zoster, 
which has been very rarely associated with viral meningitis, 
although affected patients without immune deficiencies recover 
fully without any lasting effects. In addition, very rare cases of 
measles inclusion body encephalitis (MIBE) have occurred 
following administration of measles-containing vaccines.

Natural infections with Neisseria meningitidis (meningo-
coccus), Streptococcus pneumoniae (pneumococcus) and 
Haemophilus influenzae type b (Hib) can cause severe bacte-
rial meningitis. Pneumococcal, Hib, and meningococcal vac-
cines protect against meningitis caused by these agents. The 
vaccines that protect against these infections do not cause 
meningitis; the vaccines are made from only the outer capsule 
and/or bacterial proteins so they cannot cause infections like 
the naturally occurring bacteria [1, 2–7].

Epidemiological evidence: The 2012 report by the Institute of 
Medicine (IOM) [8], now called the National Academy of 
Medicine (NAM), described three studies with sufficient validity 
and precision that reported null associations between MMR 
vaccine and meningitis [9, 10, 11]. The report also described sev-
eral studies assessing meningitis, encephalitis or encephalopathy 
and MMR [9, 12, 13], DTaP [14, 15] or meningococcal [13] vac-
cines, but these studies did not provide convincing evidence due 
to a lack of validity and precision. The IOM found no relevant 
studies of quality in the literature assessing encephalitis or 
encephalopathy and varicella, influenza or hepatitis B vaccines, 
since the only applicable studies available either had serious 
methodological limitations or used passive surveillance systems 
and therefore lacked an unvaccinated comparison group [8].

Since the publication of the 2012 IOM report, one large 
post-licensure study found no association between herpes 
zoster vaccination and meningitis, encephalitis or encepha-
lopathy [16]. A case-centered analysis of 110 childhood 
encephalitis cases from California found no association 
between vaccination and encephalitis [17]. Large Vaccine 
Safety Datalink studies found no association between menin-
gitis/encephalitis and either 2012-2013 influenza vaccines [18], 
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the DTaP-IPV combination vaccine (Kinrix®) [19], or MMR, 
MMRV (ProQuad®) and varicella vaccine (Varivax®) [20]. 
A retrospective observational study of California infants 
found no cases of encephalitis or meningitis during the 
30-day risk interval after 46,486 doses of DTaP-IPV/Hib 
vaccine administered [21]. A 2017 Norwegian registry study 
found no increased risk of encephalitis following pH1N1 
vaccine [22].

The IOM found no relevant epidemiologic studies of qual-
ity in the literature assessing an association between vaccina-
tion and MIBE [8].

Proposed biological mechanism: An estimated 1-10% of 
persons naturally infected with wild-type mumps virus 
develop meningitis. Natural infection with wild-type measles, 
mumps or rubella viruses occasionally leads to development 
of encephalitis, at estimated rates of one case per 1,000-2,000 
patients infected with measles, 400-6,000 patients infected 
with mumps, or 5000 patients infected with rubella, respec-
tively [8]. Measles can also cause a persistent infection of the 
brain resulting in subacute sclerosing panencephalitis (SSPE), 
which occurs at a rate of approximately 22 cases of SSPE per 
100,000 reported cases of measles [23]. Natural infection with 
wild-type influenza has also been associated with encephali-
tis, albeit rarely [8, 24–26].

In early-onset encephalitis after infection with mumps 
virus, neuronal damage is suspected to result from direct viral 
invasion. Natural viral infection can cause meningitis or 
encephalitis via either direct viral invasion or a viral-induced 
autoimmune reaction. Mechanisms proposed for the devel-
opment of meningitis or encephalitis after viral vaccination 
include direct viral infection, autoimmune mechanisms result-
ing in post-infectious encephalitis (such as ADEM), varicella 
vaccine-strain viral reactivation, and persistent viral infection 
[8]. For more information, see the Do Vaccines Cause Acute 
Disseminated Encephalomyelitis (ADEM)? and the Do 
Vaccines Cause Herpes Zoster? summaries.

Encephalitis and encephalopathy have even been reported 
as complications of some bacterial infections such as diphtheria 
and pertussis. There is also some evidence that  pertussis-specific 
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antigens can traverse the blood-brain barrier and thereby 
directly affect the central nervous system [8]. Historically, the 
whole-cell pertussis vaccine (no longer used in the US) was 
associated with encephalopathy within 7 days of vaccination by 
the IOM in 1994. However, subsequent studies have failed to 
show such an association [12, 27] and a landmark study from 
2006 showed that 11 of 14 children with alleged vaccine 
encephalopathy actually had a specific de novo mutation 
explaining their encephalopathy (SCN1A encephalopathy, also 
known as Dravet Syndrome) [28].

The IOM also concluded that there was no mechanistic 
evidence of quality showing an association between encepha-
litis or encephalopathy and varicella, hepatitis b and menin-
gococcal vaccines, nor for an association between meningitis 
and measles or rubella vaccines, as the publications reviewed 
provided no evidence beyond a temporal association [8]. The 
2012 IOM report described several cases of encephalitis or 
encephalopathy after MMR [29–31], influenza [32] and DTaP 
[33] vaccines, and four cases of meningitis after mumps vac-
cine [29, 34, 35] but, when considering knowledge about the 
natural infection, the IOM concluded this mechanistic evi-
dence was weak [8]. However, there is one well documented 
case of measles vaccine virus isolated from the cerebrospinal 
fluid of a patient with encephalitis in Canada [36], as well as 
documented cases of meningitis following reactivation of 
vaccine-type varicella zoster virus [37–39].

MMR and varicella vaccines are live attenuated viral vac-
cines which replicate in the body. Severe immunosuppression 
is a contraindication for MMR, MMRV, and varicella vaccine 
[1]. For more information, see the Measles, Mumps and 
Rubella and Varicella summaries.

In immunodeficient persons, persistent infection with live 
vaccine viruses is possible. Measles vaccine virus can lead to 
central nervous system infection and MIBE [8]. The 2012 
IOM report described several cases of MIBE after measles 
vaccination in immunodeficient persons [36, 40, 41] and con-
cluded that these cases together presented strong mechanistic 
evidence supporting an association [8].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about encephalitis (inflammation of 
the brain) and meningitis (inflammation of the brain and 
spinal cord membranes)?

Step 2: Briefly address specific concerns, if any

  •  The varicella vaccine, the vaccine that protects against 
chicken pox, can cause meningitis, but this is very rare.

  •  The measles-containing vaccine can cause encephalitis, but 
this is very rare.

  •  The benefit of vaccination in preventing neurologic diseases 
such as meningitis and encephalitis greatly outweighs the 
minimal risk of vaccine complications.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

  •  Measles is one of the most contagious diseases and can 
cause a high fever, rash, and in some cases inflammation of 
the brain, seizures, and death. Mumps can cause a fever, and 
in some cases deafness and inflammation of the brain and 
spinal cord membranes. Rubella can cause a fever and rash.

  •  Varicella can cause skin lesions, pneumonia, and 
inflammation of the brain and spinal cord membranes. 
Individuals under the age of 1 year are particularly at risk.

(continued)
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Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

  •  Over 99% of children who receive two doses of MMR 
develop immune protection against measles. The MMR 
vaccine is also over 90% effective against rubella, and over 
66% effective against mumps.

  •  The two-dose series of varicella vaccine is 94% effective 
against varicella disease.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Influenza vaccines do not cause multiple scle-
rosis (MS). Other vaccines currently routinely recommended 
to the general population in the US1 have not been shown to 
cause MS.

Epidemiological evidence: Most studies described in the 
2012 report by the Institute of Medicine (IOM), now called 
the National Academy of Medicine (NAM), found no asso-
ciation between vaccination and MS, whether assessing 
onset [1–5] or relapse [6, 7] in adults, or onset [1, 8] or 
relapse [9] in children; however, these studies did not pro-
vide convincing evidence due to a lack of validity and preci-
sion [10]. Studies published since the 2012 IOM report 
focusing on the pandemic H1N1 influenza vaccine Pandemrix 
[11–13], quadrivalent HPV vaccine (Gardasil®) [14–17] and 
hepatitis B vaccine [15] have also found no association with 
MS. A white paper on influenza vaccine safety published in 
2015 concluded that, while each individual study had rela-
tively low power, as a group they provide consistent evi-

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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dence against a causal association between influenza vaccine 
in adults and MS onset or relapse; although the data are 
more limited in children, there is no signal to indicate con-
cern [18]. A recent systematic review found no increase in 
risk of development of MS after vaccination against hepati-
tis B, HPV, influenza, MMR, tetanus, diphtheria, polio, 
smallpox, or BCG vaccines [19]. Another recent literature 
review also found no increase in risk of onset or relapse of 
MS after vaccination [20].

Proposed biological mechanism: Hypersensitivity reac-
tions triggered by autoimmunity, genetics or environmental 
factors such as viral infection are often incriminated in the 
destruction of the host’s myelin basic protein (MBP) and 
other antigens [21]. Similarities in features of MS and other 
demyelinating disorders have been described and some sub-
jects with the diagnosis of Acute Disseminated 
Encephalomyelitis (ADEM) have had recurrences and pro-
gressed to MS [22, 23]. One possible mechanism is molecu-
lar mimicry, which refers to the possibility that similar 
epitopes shared between self-peptides and foreign peptides 
(introduced via infection or immunization) inadvertently 
cause the activation of autoreactive T or B cells, leading to 
autoimmunity. Of the many vaccines assessed for a possible 
association with MS, the hepatitis B vaccine has captured 
the most interest, because molecular mimicry has been dem-
onstrated in rabbits between hepatitis B viral polymerase 
and the part of the MBP that leads to encephalitis [24]. This 
suggests that infection with a virus showing similarities with 
MBP regions associated with the development of encepha-
litis could induce MS through molecular mimicry. However, 
the IOM concluded that there was no mechanistic evidence 
for an association between vaccination and MS, as the pub-
lications reviewed provided no evidence beyond a temporal 
association [10].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about multiple sclerosis?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause multiple sclerosis.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Myocardial infarction (MI) has been associ-
ated with natural influenza infection, and stroke has been 
associated with natural varicella infection, albeit both very 
rarely. Thus, influenza vaccine prevents MI and varicella vac-
cine prevents stroke by protecting against natural infection. 
Vaccines currently routinely recommended to the general 
population in the US1 have not been shown to cause myocar-
dial infarction or stroke. Influenza vaccine has been associ-
ated with a reduced risk of stroke.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), described one study with sufficient validity 
and precision that reported a decreased risk of both MI and 
stroke within the first month after influenza vaccine [1]. The 
report also described one study assessing stroke and varicella 
vaccine (Varivax®) [2], but this study did not provide convinc-
ing evidence due to a lack of validity and precision [3].

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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A matched case-control study of 78,706 persons published 
since the 2012 IOM report found that receipt of seasonal influ-
enza vaccine within the previous year was significantly associ-
ated with lower odds of MI (adjusted odds ratio [aOR] 0.81, 
95% confidence interval [CI] 0.77-0.85) and receipt of pneu-
mococcal vaccine was not associated with a change in odds of 
MI in adults [4]. Another matched case-control study of 94,022 
persons found that receipt of seasonal influenza vaccine 
within-season was significantly associated with lower odds of 
stroke (aOR 0.76, 95%CI 0.72-0.80) and receipt of pneumo-
coccal vaccine was not associated with a change in odds of 
stroke [5]. A self-controlled case-series study of 17,853 persons 
found a reduction in incidence of stroke after receipt of influ-
enza vaccine [6]. In all three of these studies, early seasonal 
influenza vaccination (before mid-November) was much more 
beneficial than later seasonal influenza vaccination. A 2017 
meta-analysis also concluded that influenza vaccine was associ-
ated with a reduced risk of stroke (OR: 0.82; 95%CI: 0.75-0.91) 
[7]. A self- controlled case series found a decreased incidence of 
MI up to 60 days after seasonal influenza vaccination, ranging 
from a 32% reduction within the first 14 days (incidence rate 
ratio [IRR] 0.68, 95%CI 0.60-0.78) to a 18% reduction within 
29-59 days (IRR 0.82, 95%CI 0.75-0.90) [8]. A case-control 
study of 559 Australian patients also found decreased odds of 
MI after influenza vaccination (aOR 0.55, 95%CI 0.35-0.85) 
[9]. Pooled data from several studies examining adults with 
recent ischemic stroke found no association between influenza 
vaccination and MI or stroke [10]. Two case-control studies and 
one population study of Taiwanese patients over 65 years of 
age found decreased odds of cardiovascular events such as MI 
and stroke after influenza vaccination [11–13]. Prospective 
cohorts of older adults found that receipt of pneumococcal 
polysaccharide vaccine was either not associated with MI or 
stroke [14, 15] or associated with a decreased risk of acute 
coronary syndrome events in general [16, 17]. A prospective 
cohort of 27,204 Spanish individuals initially found a decreased 
risk of stroke in individuals receiving 23-valent pneumococcal 
polysaccharide vaccine [18]; however, this association was later 
refuted by the authors [19]. This study did show that influenza 
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vaccine was associated with reduced risk of death from stroke 
[20] and that pneumococcal vaccine was not associated with 
MI [21]. A study in 193,083 adults over 50 years of age found 
no association between varicella zoster vaccine and MI using 
both case- centered and self-controlled case series analyses 
[22]. Two large Vaccine Safety Datalink studies found no asso-
ciation between stroke and receipt of quadrivalent HPV vac-
cine (Gardasil®) in females age 9-26 [23] or receipt of the 
DTaP-IPV combination vaccine (Kinrix®) in children age 4-6 
[24], respectively. A review of quadrivalent HPV vaccine safety 
data published between 2006 and 2015 found no increase in 
incidence of stroke compared to background rates [25]. Herpes 
zoster vaccine was not associated with an increased risk of 
stroke or cardiovascular events in numerous safety studies [26]. 
A 2015 international case-control study concluded that routine 
vaccinations in childhood appear to be protective against 
stroke [27]. A 2015 Cochrane review determined that influenza 
vaccination may reduce cardiovascular mortality and com-
bined cardiovascular events among patients with cardiovascu-
lar disease, although not enough evidence was available to 
establish whether influenza vaccination prevented primary 
cardiovascular disease [28].

Proposed biological mechanism: Potential mechanisms for 
MI include viral infection and alterations in the coagulation 
cascade [3]. MI has been  associated with natural influenza 
infection, albeit very rarely [29]. Potential mechanisms for 
stroke include direct viral infection, viral reactivation, and 
alterations in the coagulation cascade [3]. Stroke has been 
associated with natural varicella infection, at an incidence of 
about 1 in 15,000 cases [30].

The IOM concluded that the only mechanistic evidence 
for an association between MI and live attenuated influenza 
vaccine or between stroke and varicella vaccine was knowl-
edge about the natural infections. The IOM also concluded 
that there was no mechanistic evidence for an association 
between stroke and influenza vaccine or between MI and 
inactivated influenza vaccine, as the publications reviewed 
provided little evidence beyond a temporal association [3].

 Talking Points
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about myocardial infarction (heart 
attack) and stroke?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause heart attack or stroke.

  •  Influenza vaccine actually prevents heart attack, and 
varicella vaccine prevents stroke.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Myocarditis can be induced by either viral or 
bacterial infection, most notably developing in up to two 
thirds of persons infected with diphtheria. Thus, diphtheria 
vaccine prevents myocarditis by protecting against natural 
infection. Smallpox vaccine does very rarely cause myocardi-
tis and myocardopathy/cardiomyopathy, but is not routinely 
recommended to the general population in the United States. 
Other vaccines that are currently routinely recommended to 
the general population in the US1 have not been shown to 
cause myocarditis or myocardopathy/cardiomyopathy.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing myocarditis and diphtheria, tetanus or 
pertussis vaccines [1].

One study published since the 2012 IOM report of 193,083 
adults over 50 years of age found no association between 
zoster vaccine and myocarditis using both case-centered and 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).

Chapter 45
Do Vaccines Cause 
Myocarditis 
or  Myocardopathy/
Cardiomyopathy?

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_45&domain=pdf


306

self-controlled case series analyses [2]. A VSD study of 
438,487 live births between 2007 and 2013 found no increased 
risk of cardiac events such as cardiomyopathy, myocarditis, 
pericarditis, or heart failure among pregnant women receiving 
Tdap vaccination [3].

US military personnel administered smallpox vaccine had 
almost 7.5 times higher incidence of myopericarditis in the 30 
days post vaccination than non-vaccinated active duty mili-
tary personnel (16.11 per 100,000 vaccinees versus 2.16 per 
100,000 non-vaccinees) [4]. A 2015 prospective cohort study 
also found an increased risk of myocarditis/pericarditis after 
smallpox vaccine, but no cases of myocarditis after receipt of 
trivalent inactivated influenza vaccine [5]. 

Proposed biological mechanism: Myocarditis often results 
from a prolonged immune response induced by viral infection 
[6]. In particular, myocardopathy/cardiomyopathy develops in 
up to two thirds of persons infected with Corynebacterium 
diphtheria due to the effects of the exotoxin released by the 
bacteria. However, the diphtheria vaccine does not contain 
active toxin. Other mechanisms that could contribute to myo-
carditis include autoantibodies or T cells [1].

The IOM concluded that there was no mechanistic evi-
dence for an association between myocarditis and tetanus or 
pertussis containing vaccines [1].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about myocarditis (inflammation of 
the heart) and cardiomyopathy (heart disease)?
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Step 2: Briefly address specific concerns, if any

 •  Smallpox vaccine very rarely causes inflammation of 
the heart and heart disease, but smallpox vaccine is not 
recommended for most people.

 •  Based on the best available science, it does not appear that 
other vaccines cause inflammation of the heart and heart 
disease.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: The AS03-adjuvanted 2009 pandemic H1N1 
influenza vaccine (trade name: PandemrixTM) was associated 
with an increased risk of narcolepsy in several northern 
European countries. In other countries, where there is a lower 
prevalence of genetic factors associated with narcolepsy, 
studies did not find an increase in risk with this vaccine or 
other influenza vaccines. The vaccine in question 
(PandemrixTM) was not licensed in the United States, and vac-
cines in routine use in the United States1 have not been 
shown to cause narcolepsy.

Why this is an issue: A sharp increase in the number of 
narcolepsy diagnoses in children was noticed shortly after 
immunization campaigns for the pandemic 2009 H1N1 vac-
cines in Finland and Sweden. Subsequent analysis confirmed 
an association between the European AS03-adjuvanted pan-
demic 2009 H1N1 vaccine (PandemrixTM) and narcolepsy 
onset in several northern European countries. Immunization 
with this vaccine is thus no longer recommended in children 

1 These conclusions do not consider vaccines recommended only for 
special populations in the United States such as Yellow Fever vac-
cine (international travelers) or Smallpox vaccine (military 
personnel).
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[1–3]. This vaccine was not used in the United States and no 
increase in narcolepsy has been found with any vaccine rou-
tinely used in the United States.

Epidemiological evidence: Multiple studies have consis-
tently documented an increased risk of narcolepsy associated 
with AS03-adjuvanted influenza vaccines, primarily in the 
childhood populations of northern European countries [1–
14]. The estimated rate was 1 case per 16,000 persons vacci-
nated between 4 and 19 years of age in Finland [1]. The 
strength of this association varied depending on the country 
studied, with an intermediate association in the rest of 
Europe and a possible association in Canada [8, 15]. This 
could be explained by differences in population genetics [16]. 
Studies have not shown any association between narcolepsy 
and other influenza vaccines, either MF59-adjuvanted or 
without an adjuvant [17–21]. A cohort study of almost one 
million adolescent girls in Denmark and Sweden found no 
association between quadrivalent HPV vaccine and narco-
lepsy [22]. A 2018 meta-analysis found that during the first 
year after vaccination with PandemrixTM the relative risk of 
narcolepsy increased 5 to 14-fold in children and adolescents 
and 2 to 7-fold in adults, and the vaccine attributable risk in 
children and adolescents was approximately 1 per 18,400 
doses of vaccine [23].

Proposed biological mechanism: The 1918 pandemic of 
influenza infection was associated with an illness consistent 
with narcolepsy. The 2009–10 pandemic influenza may have 
been associated with an increase in narcolepsy in China, but 
no increase was observed in many other countries [24]. 
Almost all patients with narcolepsy have HLA DQB1*0602, 
a genetic marker for predisposition to the disorder [25, 26]. 
Recent studies have provided further evidence that infections 
may serve as a potential trigger for the  pathogenesis of nar-
colepsy [27]. A number of mechanisms have been postulated 
to explain the association with the ASO3-adjuvanted vaccine 
in several European countries, but many of these hypotheses 

Chapter 46. Do Vaccines Cause Narcolepsy?



311

have been found to be lacking. One recent hypothesis 
includes the possibility that a combination of infection with 
the 2009 pandemic H1N1 influenza virus followed by the 
ASO3-adjuvanted vaccine could have resulted in narcolepsy 
in genetically predisposed individuals [28].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about narcolepsy?

Step 2: Briefly address specific concerns, if any

 •  A flu vaccine previously used in Europe was associated with 
an increased risk of narcolepsy; however, based on the best 
available science, it does not appear that vaccines used in 
the US cause narcolepsy.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

 •  The flu can cause a sore throat, fever, headache, and cough. 
It can also cause more severe illness, such as pneumonia 
and sinus infections. More than 20,000 people die from the 
flu in the US every year. Pregnant women and infants are at 
high risk of developing serious complications from the flu 
and dying from the flu.

Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

(continued)
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Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: The Fluviral S/F® and Vaxigrip® vaccines used 
in Canada between 2000 and 2003 (but never used in the 
United States) did commonly cause oculorespiratory syn-
drome (ORS) within 24 hours of vaccination at an estimated 
rate of up to 2.9 cases per 100 vaccinations. Changes have 
been made in the formulation of these vaccines that have 
resulted in a dramatic decrease in the risk of ORS.

There have been reports of ORS-like symptoms after 
receipt of inactivated influenza vaccines (IIV) in routine use 
in the United States. However, these reports are rare, and 
symptoms are generally mild and transient.

Why this is an issue: ORS is an adverse event associated 
with influenza vaccine that was first described in Canada dur-
ing the 2000–2001 influenza season. It is characterized by 
conjunctivitis, facial swelling, and upper respiratory symp-
toms that develop within 24 hours of vaccination. ORS is 
generally mild, resolving within 48 to 72 hours [1].

Epidemiological evidence: 96% of the ORS cases reported 
in Canada during the 2000–2001 influenza season occurred 
after vaccination with Fluviral S/F® [2]. The attributable risk 
of ORS for the 2001–2002 formulation of Fluviral S/F® was 
estimated to be 2.9 cases per 100 vaccinees [3]. The 2012 
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report by the Institute of Medicine (IOM) [4], now called the 
National Academy of Medicine (NAM), described three 
studies with sufficient validity and precision that demon-
strated an association between ORS and the aforementioned 
influenza vaccine [3, 5, 6].

Most studies have not demonstrated a causal relationship 
between ORS and influenza vaccines used in the US [7]. 
However, according to the 2012 IOM report, this could be 
due to underreporting of the typically mild symptoms of ORS 
as well as the annual variance in influenza vaccine formula-
tion [4]. The ACIP recommendations for influenza vaccines in 
2013–2014 noted several investigations that identified per-
sons with symptoms meeting an ORS case definition in safety 
monitoring systems and trials that had been conducted 
before 2000 in Canada, the United States, and Europe [8].

Proposed biological mechanism The clinical presentation of 
ORS indicates that its pathogenesis is most likely immune-
based [1]. One mechanism suggested for the development of 
ORS after influenza vaccination is activation of the comple-
ment system, in which a cascade of proteolysis and successive 
release of cytokines function to amplify the immune response 
but can damage host cells if not properly regulated [4]. 
Possible mechanisms of complement activation by influenza 
viruses include direct binding of the matrix (M1) protein [9] 
and immune complex formation with preformed nonprotec-
tive antibodies leading to tissue pathology [10]. Host factors 
involving cytokine production may also predispose some 
individuals to develop ORS after influenza vaccination [11].

The presence of numerous microaggregates of unsplit 
viruses in the 2000–2001 Canadian formulation has been 
proposed as an important factor behind that season’s high 
rates of ORS, and an improved formulation in following years 
brought decreased rates [3].

The 2012 IOM report described both experimental and 
clinical evidence [5, 6, 12–15] supporting a causal relationship 
between ORS and the aforementioned influenza vaccine [4].
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 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about ORS?

Step 2: Briefly address specific concerns, if any

 •  Two flu vaccines previously used in Canada did cause ORS; 
however, these vaccines were never used in the US

 •  Reports of ORS-like symptoms after flu vaccines in the US 
are rare, and symptoms are generally short-term and mild.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

 •  The flu can cause a sore throat, fever, headache, and cough. 
It can also cause more severe illness, such as pneumonia 
and sinus infections. More than 20,000 people die from the 
flu in the US every year. Pregnant women and infants are at 
high risk of developing serious complications from the flu 
and dying from the flu.

Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.

Talking Points
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Conclusion: Opsoclonus myoclonus syndrome (OMS) is a 
very rare neurological condition that generally begins at 1-2 
years of age and is characterized by uncontrolled, irregular 
and rapid movements of the muscles and eyes [1].

Vaccines currently routinely recommended to the gen-
eral population in the US1 have not been shown to cause 
OMS.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing OMS and measles, mumps, rubella, diph-
theria, tetanus or pertussis vaccines [2]. No relevant studies of 
quality have been published since the 2012 IOM report.

Proposed biological mechanism: OMS is generally caused 
by either a tumor or a viral infection [3–6]. Potential mecha-
nisms for OMS include activation of the complement system, 
in which a cascade of proteolysis and successive release of 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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cytokines functions to amplify the immune response but can 
damage host cells if not properly regulated, as well as molecu-
lar mimicry, which refers to the possibility that similar epit-
opes shared between self-peptides and foreign peptides 
(introduced via infection or immunization) inadvertently 
cause the activation of autoreactive T or B cells, leading to 
autoimmunity.

The IOM concluded that there was no mechanistic evi-
dence for an association between OMS and measles, mumps, 
rubella, diphtheria, tetanus or pertussis vaccines, as the 
 publications reviewed provided no evidence beyond a tempo-
ral association [2].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about OMS?

Step 2: Briefly address specific concerns, if any

 •  Based on the best available science, it does not appear that 
vaccines cause OMS.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness
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 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause optic neuritis or neuromyelitis optica (NMO).

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM) [1], now called the National Academy of 
Medicine (NAM), described two studies assessing optic neu-
ritis and MMR, influenza, hepatitis B, diphtheria and tetanus 
vaccines [2, 3], but these studies did not provide convincing 
evidence due to a lack of validity and precision. The IOM 
found no relevant studies of quality in the literature assessing 
optic neuritis and pertussis vaccine or NMO and MMR, influ-
enza, hepatitis B or HPV vaccines [1].

Studies published since the 2012 IOM report have not 
found evidence of an association between vaccination and 
optic neuritis. A prospective cohort study of 189,629 females 
receiving quadrivalent HPV vaccine (Gardasil®) in California 
did not find a statistically significant association with optic 
neuritis [4]. A Vaccine Safety Datalink study found no cases of 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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optic neuritis in over 200,000 pregnant women within 42 days 
after receiving trivalent inactivated influenza vaccine [5]. A 
claims-based retrospective matched cohort analysis of females 
9-26 years of age did not find an association between HPV vac-
cine and optic neuritis [6]. A cohort study of 3,983,824 females 
10-44 years of age in Denmark and Sweden found no associa-
tion between quadrivalent HPV vaccine and demyelinating 
diseases including optic neuritis and neuromyelitis optica [7]. 
A case-centered analysis in a large integrated Californian 
health plan population did not find an association between 
vaccines and optic neuritis [8]. A recent literature review found 
no increase in risk of optic neuritis after vaccination [9].

Proposed biological mechanism: Anti-phosphatidylcholine 
antibodies have been suggested as a potential cause of optic 
neuritis [10]. A highly specific immunoglobulin G autoanti-
body that targets aquaporin-4 is present in up to 80% of 
patients with NMO [11, 12]. One possible mechanism for this 
is molecular mimicry, which refers to the possibility that simi-
lar epitopes shared between self-peptides and foreign pep-
tides (introduced via infection or immunization) inadvertently 
cause the activation of autoreactive T or B cells, leading to 
autoimmunity. Another possible mechanism is activation of 
the complement system, in which a cascade of proteolysis and 
successive release of cytokines function to amplify the 
immune response but can damage host cells if not properly 
regulated. Other mechanisms that could contribute to optic 
neuritis or NMO include formation of immune complexes, as 
well as direct or persistent viral infection. Natural infection 
with wild-type measles, mumps or rubella viruses has been 
associated with optic neuritis, albeit very rarely [1].

The 2012 IOM report described two cases of optic neuritis 
after MMR [13, 14], two cases of optic neuritis after influenza 
vaccine showing a reoccurrence of symptoms after vaccine 
rechallenge [15, 16], and one case of NMO after rubella vac-
cine [17]; however, even when considering knowledge about 
the aforementioned natural infections, the IOM concluded 
that this mechanistic evidence was weak. The IOM also con-
cluded that there was no mechanistic evidence for an associa-
tion between optic neuritis and hepatitis B, diphtheria, 
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tetanus or pertussis vaccines, or between NMO and influenza, 
hepatitis B, HPV, measles or mumps vaccines [1].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about optic neuritis and NMO?

Step 2: Briefly address specific concerns, if any

 •  Based on the best available science, it does not appear that 
vaccines cause optic neuritis or NMO.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family healthy.
 •  You have the power to protect yourself and your family from 

these diseases through vaccination.
 •  I strongly recommend vaccination to my patients, my family, 

and my friends.
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Conclusion: Vaccines in routine use in the US1 have not 
been shown to cause primary ovarian insufficiency (POI, for-
merly called primary ovarian failure), and the available evi-
dence does not support a causal relationship.

Epidemiological evidence: The 2012 report by the Institute of 
Medicine (IOM), now called the National Academy of Medicine 
(NAM), did not assess POI as a potential outcome of vaccina-
tion [1]. A recent VSD retrospective cohort study of nearly 
200,000 young women in Oregon and Washington found no 
association between HPV, Tdap, or MenACWY vaccines and 
POI [2]. Publications of case series include a combined six total 
case reports of POI that may have had onset at varying times 
after HPV vaccination [3–5]. Other publications are mostly 
limited to commentaries about the reports, and preliminary 
analyses from passive surveillance or ecological data.

Proposed biological mechanism: The cause of POI is not 
known for most affected patients and only a very small pro-

1 These conclusions do not consider vaccines recommended only for 
special populations in the United States such as Yellow Fever vac-
cine (international travelers) or Smallpox vaccine (military 
personnel).
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portion of cases are due to  autoimmunity [6]. Mechanisms 
proposed by authors of case reports for HPV to be involved 
with the pathogenesis involve either toxic effects or autoim-
mune responses to the vaccine [7, 8]. However, questions have 
been raised regarding the validity of the arguments put forth 
in these publications in several letters to the editor [9, 10] and 
a special editorial [11]. Major problems with the proposed 
associations include the inconsistent time intervals between 
vaccination and onset, the plausibility of the proposed mech-
anism, the lack of population-level or passive surveillance 
changes in rates, and potential conflicts of interest of several 
of the authors. A systematic review and critical appraisal of 
the proposed mechanism found no evidence to suggest it is a 
viable explanation for autoimmunity [12].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about POI?

Step 2: Briefly address specific concerns, if any

 •  Based on the best available science, it does not appear that 
vaccines cause POI.

 •  There is really no scientific reason for why HPV vaccine 
would cause POI – this is basically a myth that has 
circulated on the internet. What we do know is that HPV 
disease can lead to several problems that impact fertility, 
such as cervical incompetence and cervical cancer.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.
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Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Fever is a common symptom of many natural 
infections including bacteria such as diphtheria, pertussis, 
meningococcus and pneumococcus, and viruses such as hepa-
titis A, hepatitis B, influenza, measles mumps, rubella, polio, 
rotavirus and varicella. Fever is associated with febrile sei-
zures in infants. Thus, many vaccines prevent fever and febrile 
seizures by protecting against natural infections.

However, all vaccines that cause fever in young children 
also have a small inherent risk of causing febrile seizures. The 
first dose of measles-containing vaccines can rarely cause 
febrile seizures in infants and young children 7–10 days after 
vaccination, at an estimated rate of 26.4 per 1,000 person- 
years after MMR and 84.6 per 1,000 person-years after 
MMRV (ProQuad®). Influenza and pneumococcal conjugate 
vaccines when administered separately can very rarely cause 
febrile seizures in infants and young children in the 24 hours 
after vaccination, at an estimated rate of 5 events per 100,000 
doses in the US. The risk of febrile seizures is increased when 
influenza and pneumococcal conjugate vaccines are given 
simultaneously, to an estimated rate of 17.5 per 100,000 doses. 
The DTaP-IPV-Hib combination vaccine in use in Denmark 
can very rarely cause febrile seizures in infants and young 
children, at an estimated rate of less than 4 per 100,000 doses. 
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Whole-cell DTP vaccine did cause febrile seizures, but is no 
longer used in the United States. Vaccines currently routinely 
recommended to the general population in the US1 have not 
been shown to cause persistent epilepsy or infantile spasms.

Febrile seizures are a common and typically benign child-
hood condition, occurring in 2–5% of children at some point 
during their first five years of life. Febrile seizures have an 
estimated background incidence of 240–480 per 100,000 
person-years in children under five years, although this varies 
considerably by age, genetics, co-morbidities and environ-
mental risk factors. There are no long-term effects of simple 
febrile seizures, with the possible exception of an increased 
risk of recurrence [1–4].

Considering the benign nature of simple febrile seizures, 
the rarity of vaccine-induced febrile seizures and the relative 
frequency of fever related to natural infection particularly 
among young children, the benefits of vaccination greatly 
outweigh the minimal risk of vaccine complications.

Epidemiological evidence: Between 5% and 15% of chil-
dren receiving the first dose of measles-containing vaccines 
develop a transient fever ≥103°F, 7–12 days after the first 
dose. Nine methodologically sound, controlled epidemiologi-
cal studies have all found an increased risk of seizures 7–14 
days after MMR vaccination [5–13]. A 2016 summary of 23 
post-licensure clinical trials and a 2015 meta-analysis both 
confirmed these findings [14, 15]. The MMRV combination 
vaccine (ProQuad®) has a higher risk of febrile convulsions 
than simultaneous yet separate administration of MMR and 
varicella vaccine (Varivax®) [16–21]. Febrile seizures occurred 
at a rate of 26.4 per 1,000 person-years after MMR and 84.6 
per 1,000 person-years after MMRV in the 7–10 days after 
vaccination [16]. There is no increased risk of fever or febrile 
seizures in children receiving their second dose of measles-
containing vaccine at 4–6 years of age, whether given MMR 

1 These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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or MMRV [22–24]. Delaying MMR or MMRV vaccines past 
15 months of age results in a higher risk of seizures than vac-
cinating according to the recommended schedule [25, 26].

Febrile seizures were estimated to occur at a rate of 17.5 
per 100,000 doses in children aged 6–59 months after receiv-
ing concomitant trivalent inactivated influenza vaccine (TIV) 
and 13-valent pneumococcal conjugate vaccine (abbrevia-
tion: PCV13; trade name: Prevnar13®); lower rates of 4.9 per 
100,000 doses and 5.3 per 100,000 doses were estimated in 
children who received TIV without concomitant PCV13 and 
in children who received PCV13 without concomitant TIV, 
respectively. However, these risk differences varied substan-
tially with age due to the age-dependent background rates of 
febrile seizures, with the highest estimates at 16 months and 
the lowest at 59 months [4].

Aside from the CSL Biotherapies trivalent vaccine licensed 
in Australia in 2010 [27–29], influenza vaccines have generally 
not been associated with seizures. Six methodologically 
sound, controlled epidemiological studies found no statisti-
cally significant association between seizures and influenza 
vaccination [30–35]. However, a large Vaccine Safety Datalink 
(VSD) study of children under 5 years of age did find a small 
increased risk of seizures after TIV (incidence rate ratio 
[IRR] 2.4, 95%CI 1.2-4.7), as well as a similar increased risk 
after PCV13 (IRR 2.5, 95%CI 1.3-4.7) and an even further 
increased risk after receiving both vaccines simultaneously 
(IRR 5.9, 95%CI 3.1-11.3) [4]. Another VSD study found an 
increased risk of febrile seizures following concomitant 
administration of TIV and PCV13 (relative risk 5.3; 95%CI 
1.87-14.75) [36]. A self-controlled risk interval analysis found 
that although TIV administered by itself had no increased 
risk of febrile seizures, risk of febrile seizures on the two days 
following vaccination increased when TIV was administered 
simultaneously with either PCV (IRR 3.50; 95%CI 1.13-
10.85) or DTaP-containing vaccines (IRR 3.50; 95%CI 1.52-
8.07). This concomitant administration led to a small absolute 
risk of 30 excess febrile seizures per 100,000 persons vacci-
nated [37]. In addition, a study of 226,889 Norwegian children 
found a twofold increased risk of febrile seizures in the 1–3 
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days after pH1N1 vaccination [38]. However, the same study 
also found a tenfold increased risk of febrile seizures in the 
1–3 days after diagnosis of pH1N1 infection.

The 2012 report by the Institute of Medicine (IOM) [39], 
now called the National Academy of Medicine (NAM), did 
not find convincing evidence of an association between sei-
zures and varicella, DTaP or hepatitis B vaccines [11, 40–43]. 
A large cohort study published since the 2012 IOM report 
found a small increased risk of febrile seizure after the first 
two doses of the DTaP-IPV-Hib combination vaccine in 
Denmark, with an absolute risk of less than 4 per 100,000 
vaccinations [44]. Two large VSD studies published since the 
2012 IOM report found no association between seizures and 
the DTaP-IPV combination vaccine (Kinrix®) [45] or quadri-
valent HPV vaccine (Gardasil®) [46]. A retrospective obser-
vational study of California infants had 5 cases of seizures 
considered related to vaccine receipt out of 46,486 doses of 
DTaP-IPV/Hib vaccine administered [47]. A large VSD study 
found that vaccination in children 3–5 months of age was 
associated with increased risk of febrile seizures (incidence 
rate ratio: 23; 95%CI 5.13-100.8) on the day of and the day 
after vaccination, leading to a small attributable risk of 3.92 
febrile seizures per 100,000 children vaccinated [48].

A case-control study reviewed in the 2012 IOM report did 
not find convincing evidence of an association between infan-
tile spasms and the tetanus and diphtheria toxoid vaccines 
[49], and the report found no relevant studies of quality in the 
literature assessing an association between infantile spasms 
and pertussis vaccine [39]. No relevant studies of quality 
examining infantile spasms and vaccination have been pub-
lished since the 2012 IOM report.

Proposed biological mechanism: Immunization may induce 
fever through the release of cytokines from inflammatory cells 
and fever is associated with febrile seizures [39]. Although an 
interaction of genetics, brain maturity, and fever is hypothe-
sized, the pathophysiology of febrile seizures is largely 
unknown [3]. The pathogenesis may be explained by alteration 
of brain ion channel function due to change in temperature 
[50, 51], modification of neuronal excitability [52] or fever-
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induced respiratory alkalosis [53]. Studies have shown that 
genetic susceptibility plays an important role in the pathogen-
esis of febrile seizures and various loci have been mapped on 
different chromosomes in individuals with febrile seizures 
[54–67]. For well- studied vaccines such as influenza vaccines, 
increases in reactogenicity have been shown to be associated 
with differences in manufacturing procedures [68–70].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about seizures?

Step 2: Briefly address specific concerns, if any

 •  Vaccines can cause seizures in infants and young children 
7–10 days after vaccination, but these reactions are very rare.

 •  There are no long-term effects of simple febrile seizures, 
with the possible exception of an increased risk of 
recurrence.

 •  Many vaccines actually prevent febrile seizures by 
protecting against natural infections.

 •  The benefits of vaccination greatly outweigh the minimal 
risk of vaccine complications.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.
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Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause serum sickness.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing serum sickness and diphtheria, tetanus or 
pertussis vaccines [1]. No relevant studies of quality have 
been published since the 2012 IOM report.

Proposed biological mechanism: Formation of immune 
complexes is a known mechanism in the development of 
serum sickness. Another mechanism that could potentially 
contribute to development of serum sickness is activation of 
the complement system, in which a  cascade of proteolysis and 
successive release of cytokines function to amplify the 
immune response but can damage host cells if not properly 
regulated [1].

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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The 2012 IOM report described one case of serum sick-
ness after a diphtheria and tetanus vaccine [2]; however, the 
IOM concluded that this mechanistic evidence was weak. The 
IOM also concluded that there was no mechanistic evidence 
for an association between serum sickness and pertussis vac-
cine [1]. Since publication of the 2012 IOM report, a case of 
serum sickness after H1N1 pandemic influenza vaccine was 
also described in the literature [3].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about serum sickness?

Step 2: Briefly address specific concerns, if any

 •  Based on the best available science, it does not appear that 
vaccines cause serum sickness.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.

Chapter 52. Do Vaccines Cause Serum Sickness?
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause small fiber neuropathy (SFN).

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing SFN and varicella or influenza vaccines 
[1]. No relevant studies of quality have been published since 
the 2012 IOM report.

Proposed biological mechanism: SFN encompasses the het-
erogeneous group of disorders that damage the small subsets 
of sensory and autonomic nerve fibers with little to no large 
fiber involvement [2]. One mechanism that could contribute 
to SFN is molecular mimicry, which refers to the possibility 
that similar epitopes shared between self-peptides and for-
eign peptides (introduced via infection or immunization) 
inadvertently cause the activation of autoreactive T or B cells, 

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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leading to autoimmunity. However, the IOM concluded that 
there was no mechanistic evidence for an association 
between SFN and varicella or influenza vaccines, as the pub-
lication reviewed provided no evidence beyond a temporal 
association [1].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about SFN?

Step 2: Briefly address specific concerns, if any

 •  Based on the best available science, it does not appear that 
vaccines cause SFN.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.

Chapter 53. Do Vaccines Cause SFN?
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Conclusion: Vaccines currently routinely recommended for 
pregnant women in the US have not been shown to cause 
spontaneous abortion (SAb). Although one study has sug-
gested a possible increase in risk of SAb early in pregnancy 
following inactivated influenza vaccine (IIV), other studies 
have not found an association and the results are not 
conclusive.

Why this is an issue: The Advisory Committee on 
Immunization Practices (ACIP) recommends that “all women 
who are pregnant or who might be pregnant in the influenza 
season receive influenza vaccine. Any licensed, recommended, 
and age-appropriate influenza vaccine may be used. Influenza 
vaccine can be administered at any time during pregnancy, 
before and during the influenza season.” Live attenuated 
influenza vaccine (LAIV) has never been recommended for 
use in pregnancy in the US [1].

The recommendation for IIV in pregnancy was based 
upon the benefits of the vaccine for prevention of influenza 
in the mother and infants born to women immunized in preg-
nancy and the overall excellent safety profile of IIV among 
children and adults [2]. SAb is defined in the United States as 
the loss of a fetus before 20 weeks of gestation (before 24 

Chapter 54
Do Vaccines Cause 
Spontaneous Abortion?

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94694-8_54&domain=pdf


354

weeks in some other countries), and occurs in roughly 
15–20% of clinically recognized pregnancies [3].

Donahue et al. reported results from a case-control study 
examining the risk of SAb following receipt of inactivated 
influenza vaccines containing A/H1N1pdm2009 antigen in 
the 2010–11 and 2011–12 seasons [4]. The odds of vaccine 
receipt in the 28-day exposure window were double among 
women who had an SAb compared with the control women 
who had live births or stillbirths (adjusted odds ratio [aOR] 
2.0, 95% Confidence Interval [CI] 1.1–3.6). This association 
was mostly seen in the 2010–11 season (aOR 3.7, 95%CI 1.4-9.4) 
rather than the 2011–12 season (aOR 1.4, 95%CI 0.6–3.3). In 
a post-hoc analysis, the study found the risk was almost 
entirely attributed to women who had received vaccines con-
taining pandemic H1N1 (pH1N1) antigen in the previous 
year (aOR 7.7, 95%CI 2.2–27.3) compared to women unvacci-
nated in the previous year (aOR 1.3, 95%CI 0.7–2.7) [4].

As pointed out by Chambers et  al. in an accompanying 
commentary, SAb is one of the most challenging birth out-
comes to study using observational studies. Many clinically 
unrecognized pregnancies occur and retrospective studies 
have a difficult time capturing these pregnancies and SAbs 
[5]. Limitations of the Donahue et al. study include ascertain-
ment of SAb date, the potential that healthcare seeking for 
SAb care was associated with vaccination, preferential vacci-
nation among women with comorbidities or other risk factors 
for SAb, the potential that cases had greater opportunity for 
vaccination because they sought care for symptoms foreshad-
owing SAb diagnosis, and others discussed in the paper and 
commentary [4, 5].

Epidemiological evidence: The Donahue et al. findings need 
to be interpreted in the context of other epidemiological 
data. Studies of IIV conducted in pregnant women prior to 
this recommendation had not revealed an increase in risk of 
SAb, but most did not assess the risk in the first trimester or 
were underpowered to detect a small increased risk. One 
randomized trial recruited women at 17–34 weeks gestation 
[6], thirteen other observational studies [7–19], two system-
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atic reviews [20, 21], and one meta-analysis [22] assessed the 
potential association between influenza vaccine and SAb or a 
related outcome and none found an association.

Steinhoff et  al. enrolled 3,693 women in a randomized, 
placebo-controlled trial of influenza immunization during 
pregnancy in Nepal. Three participants in the placebo group 
(0.2%) and 5  in the vaccine group (0.3%) experienced mis-
carriage (risk ratio [RR] 1.67, 95%CI 0.40-6.98); 31 partici-
pants in the placebo group (1.7%) and 33  in the vaccine 
group (1.8%) experienced stillbirth (RR 1.07, 95%CI 0.66-
1.73) [6]. SAb was uncommon in this study given the age of 
study enrollment (17–34 weeks).

Chambers et  al. followed 1,032 American and Canadian 
women between 2009 and 2012 in a prospective cohort study. 
841 of these women received a pH1N1-containing vaccine 
during pregnancy. No increased risk of SAb was found 
(adjusted hazard ratio [aHR] 0.92, 95%CI 0.31-2.72). 184 
women vaccinated during the first trimester were included in 
an analysis that showed no increased risk of SAb (aHR 0.84, 
95%CI 0.27–2.64) [7].

Chambers et  al. also recruited 1,730 American and 
Canadian women between 2010 and 2014 as part of the 
cohort arm of the Vaccines and Medications in Pregnancy 
Surveillance System (VAMPSS). 1,263 of these women were 
exposed to an influenza vaccine during pregnancy. There was 
no overall increase in risk of spontaneous abortion in first 
trimester exposure compared to the unexposed (aHR 1.12, 
95%CI 0.47-2.65). Additionally, women who were vaccinated 
in the first trimester or any trimester were more likely than 
unvaccinated women to deliver a live born child (HR 1.09, 
95%CI 1.05–1.13) [8].

Chavant et al. included 2,415 pregnant women vaccinated 
between November 2009 and March 2010 in France in a pro-
spective cohort study; 97.6% of these women received a 
 vaccine without adjuvant and 2.4% received an adjuvanted 
vaccine. They found that exposure to pH1N1-containing vac-
cines during pregnancy did not increase the risk of adverse 
pregnancy outcomes; 12 of the 2,246 pregnancies with known 
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outcomes ended in spontaneous abortion. This 0.5% rate is 
below the base rate in the general population, observed at 
10–15%; however, this is probably because only 3.9% of 
women in this study were vaccinated during their first trimes-
ter. Of the 92 women who were vaccinated during their first 
trimester, 5 experienced SAb [9].

Ma et al. included 226 pregnant women in China in a pro-
spective cohort study; 122 of these women were immunized 
with pH1N1 vaccine. They found no difference in rates of 
spontaneous abortion between the vaccinated and unvacci-
nated group (0.8% vs 1.9%, respectively; P=0.470). However, 
the trimester of vaccination is not reported [12].

Oppermann et  al. included 1,652 pregnant women in 
Germany in a prospective cohort study; 323 of these women 
were immunized with pH1N1 vaccine between September 
2009 and March 2010. No increased risk of SAb was found 
(HR 0.89, 95%CI 0.36–2.19), although this was reported for 
all trimesters instead of just first trimester due to the limited 
number of first trimester vaccinations (n=55) and inability to 
adjust fully for confounders. The study also showed a higher 
rate of live births in vaccinated versus unvaccinated cohorts 
(97.2% vs. 87.9%) [13].

Pasternak et al. studied SAb among 35,408 Danish women 
using a national register based cohort study; 2,736 of these 
women were immunized with pH1N1 vaccine. No increased 
risk of SAb was found (HR 1.11, 95%CI 0.71-1.73). The risk 
of SAb specific to first trimester vaccinations was not 
reported. No increased risk of fetal death (either spontane-
ous abortion or stillbirth) was found among all vaccinated 
(HR 0.79, 95%CI 0.53-1.16) or first-trimester vaccinated 
women (HR 0.96, 95%CI 0.63-1.47) [14].

Tavares et al. included 267 pregnant women vaccinated in 
Britain during the 2009 flu season in a prospective cohort 
study. Of the 41 (15.4%) women vaccinated during the first 
trimester with known pregnancy outcomes, 3 ended in SAbs. 
They reported that this and all adverse events were consistent 
with the expected rates in their population [15].
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De Vries et al. recruited 295 pregnant women who received 
pH1N1 vaccine for a cohort study in the Netherlands, of 
which 23 were vaccinated in their first trimester, and reported 
no increased risk of spontaneous abortions compared with 
the background rate [19].

Eaton et al. surveyed 5,365 pregnant women in Northern 
California by telephone, 40.7% of whom were vaccinated in 
the first trimester, and found no difference in SAb between 
pH1N1 and seasonal influenza vaccines. The risk of SAb spe-
cific to first trimester vaccinations was not reported [23].

Irving et al. found in a 2005–2006 case-control study in the 
US no association with SAb during the 28 days after receipt 
of IIV (adjusted matched odds ratio 1.23, 95%CI 0.53-2.89). 
The study included 243 women with SAbs and 243 matched 
control women; 16 (7%) women with SAb and 15 (6%) 
matched control group women received influenza vaccine 
within the 28-day exposure window, all women included in 
the study were vaccinated before conception or in the first 
trimester [16].

Sammon et al. found, in a retrospective cohort study in the 
UK, a reduced risk of SAb and fetal death among pregnant 
women vaccinated against pandemic influenza. However, this 
may have been due to residual confounding that was unable 
to be measured, as suggested by sensitivity analyses [17].

Heikkinen et al. analyzed 4,508 pregnancy outcomes in a 
mixed prospective and retrospective cohort study in 
Argentina, Italy, and the Netherlands. Of the cohort, 2,295 
(50.9%) women were vaccinated, 92 (4%) in their first tri-
mester. They found no spontaneous abortions among 
women vaccinated against pandemic influenza, although 
this was attributed to the high average gestational age at 
enrollment [18].

Bratton et  al. conducted a systematic review and meta-
analysis. Their pooled estimate for SAb was not significant 
(relative risk [RR] 0.91, 95%CI 0.68-1.22). They did find that 
women who received influenza vaccine had a lower likelihood 
of stillbirth (RR 0.73, 95%CI 0.55-.96); even when restricted 
to pH1N1 vaccine (RR 0.69, 95%CI 0.53-0.90) [22].
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The only study that investigated the effect of previous sea-
son vaccination history was Donahue et al. The epidemiologi-
cal evidence of a possible association between SAb and a 
second dose of inactivated influenza vaccine between 5 and 20 
gestational weeks is inconclusive and requires additional 
study.

Studies of HPV [24–34] and rubella [35–37] vaccines inad-
vertently given during pregnancy have not found an associa-
tion with SAb or miscarriage. A systematic review of hepatitis 
B, pneumococcal polysaccharide and meningococcal polysac-
charide vaccines in pregnancy [38] and a meta-analysis of 
smallpox vaccination in pregnancy [39] also found no associa-
tion with SAb. Studies examining a potential association with 
SAb among other vaccines are lacking.

Proposed biological mechanism: Infection with wild-type 
influenza virus during pregnancy can cause life-threatening 
illness in pregnant women and increases the risk of SAb, as 
demonstrated during the 2009 influenza pandemic [40, 41].

No clear biological mechanism explains the observations 
in the Donahue et al. study. The authors hypothesized that an 
increased inflammatory response following a second (or 
booster) dose of pandemic influenza vaccine may increase 
the risk of SAb in early pregnancy [4]. They point out that 
studies have demonstrated a relationship between vaccina-
tion and inflammation, and between inflammation and preg-
nancy loss [42–44]. It has been shown that influenza vaccine 
can trigger a brief inflammatory response in pregnant women 
that is similar to that seen in non-pregnant women [45, 46]. 
Other studies found that infection with or vaccination against 
pandemic influenza virus induced an expansion of T helper 
type 1 (Th1) cells, which are thought to be pro-inflammatory 
[47, 48]. Significant associations between an increased Th1 
response and miscarriage have been reported [42, 43]. The 
observation of the increase in SAb in those who had been 
vaccinated the previous year (especially during the 2010–
2011 season) is perplexing and is not explainable by just 
inflammation. No studies have demonstrated an increase in 
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inflammation in those with previous vaccination. In fact, 
repeat vaccination has been shown to result in lower anti-
body response [49–51]. It may be that the observation noted 
by Donahue is unique to the 2010–2011 season due to the 
pandemic of 2009, that it was attributable to one of the afore-
mentioned limitations of the study, or that the finding was 
due to chance. Ongoing studies in subsequent seasons are 
investigating this question.

 Talking Points

Please note: we suggest using these talking points ONLY if a 
pregnant patient brings up the recent study that links influenza 
vaccine to miscarriage risk. After going through the talking 
points, if the patient still has concerns, you may consider 
suggesting they receive the influenza vaccine during the second 
trimester.

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about the recent study about the 
influenza vaccine and risk of miscarriage?

Step 2: Briefly address specific concerns, if any

 •  A recent study found a risk of miscarriage among women 
who received the flu vaccine in consecutive influenza 
seasons. However, the study does not prove that the flu 
vaccine was the cause of the miscarriage. Other studies have 
not found a link between flu vaccination and miscarriage.

 •  The flu vaccine is very safe. After getting the flu vaccine, 
one may experience soreness or a fever, but these reactions 
usually resolve within a few days. Serious complications 
from the flu vaccine are very rare.

(continued)
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Step 3: Pivot to disease risk

 •  Flu is a virus that is spread by droplets in the air – such as 
through sneezing and coughing.

 •  Flu can cause a sore throat, fever, headache, and cough. It 
can also cause more severe illness, such as pneumonia and 
sinus infections. More than 20,000 people die from the flu 
every year.

 •  Pregnant women and infants are at high risk of developing 
serious complications from the flu and dying from the flu.

Step 4: Convey vaccine effectiveness

 •  The good news about the flu is that there are vaccines.
 •  Influenza vaccines are developed every year, to match the 

seasonal strain. You should receive a flu vaccine every year 
as soon as it is available to protect yourself.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: DTP and hepatitis B vaccines do not cause 
sudden infant death syndrome (SIDS). Other vaccines cur-
rently routinely recommended to the general population in 
the US1 have not been shown to cause SIDS.

Epidemiological evidence: In a 2003 report entitled 
Immunization Safety Review: Vaccinations and Sudden 
Unexpected Death in Infancy, the Institute of Medicine (IOM), 
now called the National Academy of Medicine (NAM), con-
cluded that the evidence favored rejection of a causal relation-
ship between DTP vaccine or exposure to multiple vaccines and 
SIDS [1]. The 2012 IOM report found no new relevant studies of 
quality in the literature assessing SIDS and DTaP vaccination [2]. 
Two large randomized controlled trials found no association 
between SIDS and pentavalent rotavirus vaccine [3, 4]. No 
increase in the risk of SIDS after immunization with the DTP 
vaccine was found among a cohort of 129,834 US children born 
between 1974 and 1984 [5]. A Vaccine Safety Datalink study of 
more than 350,000 live births between 1993 and 1998 found no 
association between hepatitis B birth immunization and neona-
tal death [6]. A meta-analysis found that immunizations are actu-

1  These conclusions do not necessarily consider vaccines recom-
mended only for special populations in the United States such as 
Yellow Fever vaccine (international travelers) or Smallpox vaccine 
(military personnel).
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ally associated with a reduced risk of SIDS; however, this may be 
attributable to the healthy vaccinee effect [7]. A reanalysis of 
three case-control studies included in this meta-analysis using 
the self-controlled case series method found neither an increased 
nor reduced risk of SIDS during the period after vaccination [8]. 
A retrospective observational study of California infants found 
no cases of SIDS that were considered to be related to the 
administration of 46,486 doses of DTaP-IPV/Hib vaccine [9]. 
Case-control and self-controlled case series analyses of the 
Taiwanese death registration databases found no association 
between SIDS and DTaP vaccine [10].

Proposed biological mechanism: The IOM concluded that 
there was no mechanistic evidence for an association between 
SIDS and diphtheria, tetanus or pertussis vaccination, as the 
publications reviewed provided no evidence beyond a tempo-
ral association [2].

 Talking Points

Step 1: Establish empathy and credibility

 •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

 •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

 •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about SIDS?

Step 2: Briefly address specific concerns, if any

 •  Based on the best available science, it does not appear that 
vaccines cause SIDS.

Step 3: Pivot to disease risk

 •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.
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Step 4: Convey vaccine effectiveness

 •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

 •  You and I have the same goal: to keep you and your family 
healthy.

 •  You have the power to protect yourself and your family 
from these diseases through vaccination.

 •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 can rarely cause syncope 
up to an hour after vaccination, most frequently among ado-
lescents, and especially among females 11-18 years of age.

Potential injury from syncope after vaccination can be 
prevented by careful monitoring of vaccine recipients and 
having them sit or lay down if symptoms develop [1]. The 
ACIP recommends that recipients always receive the vaccine 
while sitting and that providers observe adolescent and adult 
patients for 15 minutes after vaccination [2, 3]. To avoid a 
hysterical reaction among peers to a post-vaccination syn-
cope case, it is also recommended that adolescents are vacci-
nated out of sight of others awaiting vaccination [4].

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing an  association between vaccination and 
syncope, since the only applicable studies available either had 
limited power or serious methodological limitations, or  
used passive surveillance systems and therefore lacked an 

1 These conclusions do not necessarily consider vaccines recommended 
only for special populations in the United States such as Yellow Fever 
vaccine (international travelers) or Smallpox vaccine (military 
personnel).
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unvaccinated comparison group [5]. However, numerous case 
studies have provided strong mechanistic evidence, as 
described in the proposed biological mechanism section 
below.

A study by the US Armed Forces published since the 2012 
IOM report estimated annual rates of syncope associated 
with immunization to be between 4.4 and 14.1 events per 
100,000 immunizations [6].

Proposed biological mechanism: Syncope is usually caused 
by a vasovagal reaction in which sympathetic nervous system 
stimulation brings a sudden onset of hypotension. Potential 
stimuli for a vasovagal reaction include invasive medical pro-
cedures such as venipuncture, as well as simply the sight of 
blood in some persons [1].

The 2012 IOM report described a number of cases of syn-
cope after vaccination [1, 7–16]. Due to the consistency of the 
prodromal symptoms, such as dizziness and pallor, and that 
most cases had a latency of 15 minutes or less between vac-
cine injection and the development of vasovagal syncope, the 
IOM concluded that this mechanistic evidence was strong 
and presented definitive clinical evidence [5]. Syncope fol-
lowing vaccination has also occasionally been reported via 
passive surveillance systems [17].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about fainting?
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Step 2: Briefly address specific concerns, if any

  • Vaccines can cause fainting, but these reactions are rare.
  •  Fainting happens most frequently among teenagers, 

especially among female teens.
  •  Potential injury from fainting after vaccination can be 

prevented by careful monitoring of persons receiving 
vaccines, and by having them sit or lay down if symptoms 
develop.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Vaccines currently routinely recommended to 
the general population in the US1 have not been shown to 
cause systemic lupus erythematosus (SLE).

Epidemiological evidence: The 2012 report by the Institute of 
Medicine (IOM) [1], now called the National Academy of 
Medicine (NAM), described four studies assessing exacerba-
tion of SLE and influenza vaccine [2–5] and one study assessing 
onset of SLE and hepatitis B vaccine [6]; however, these studies 
did not provide convincing evidence due to a lack of validity 
and precision. The IOM found no relevant studies of quality in 
the literature assessing either exacerbation of SLE and hepati-
tis B vaccine or onset of SLE and influenza vaccine [1].

Two cohort studies published since the 2012 IOM report, 
a retrospective cohort of people over 60 years of age who 
received the herpes zoster vaccine (Zostavax®) [7] and a 

1  These conclusions do not necessarily consider vaccines recommended 
only for special populations in the United States such as Yellow Fever 
vaccine (international travelers) or Smallpox vaccine (military 
personnel).
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prospective cohort of women receiving quadrivalent  
HPV vaccine (Gardasil®) [8], found no association between 
vaccination and SLE. A controlled trial in Brazil random-
ized 54 SLE patients to receive either varicella vaccine or 
placebo and vaccinated 28 healthy matched controls, and 
found no difference in adverse event frequency between 
groups [9]. A 2017 clinical trial found that quadrivalent 
HPV vaccine was safe and well tolerated in patients with 
SLE [10]. Two 2016 meta-analyses found no difference in 
adverse event rates after influenza vaccination between 
SLE patients and healthy controls [11, 12]. A 2015 system-
atic review did not suggest an increased risk of SLE exacer-
bation following HPV vaccination [13]. A 2016 meta-analysis 
found that influenza and pneumococcal vaccines had no 
impact on SLE disease activity [14]. However, pooled find-
ings from a 2017 meta-analysis suggested that vaccination 
did increase the risk of SLE (relative risk 1.50; 95%CI 1.05-
2.12) [15].

Proposed biological mechanism: There is evidence that nat-
ural infection may exacerbate symptoms in SLE patients [16]. 
Inflammation is present both during SLE exacerbations and 
during immune responses to infection or vaccination. One 
possible mechanism is activation of the complement system, 
in which a cascade of proteolysis and successive release of 
cytokines function to amplify the immune response but can 
damage host cells if not properly regulated. Other mecha-
nisms that could contribute to onset or exacerbation of SLE 
include autoantibodies or T cells, and formation of immune 
complexes.

The 2012 IOM report described some experimental evi-
dence and one case of SLE after hepatitis B vaccination [17]; 
however, the IOM concluded that this mechanistic evidence 
was weak. The IOM also concluded that there was no mecha-
nistic evidence for an association between SLE and influenza 
vaccine, as the publications reviewed provided little evidence 
beyond a temporal association [1].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about SLE?

Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause SLE.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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Conclusion: Natural viral infections with influenza, hepati-
tis A, measles, mumps and rubella and varicella have all been 
associated with transverse myelitis, albeit rarely. Thus, these 
viral vaccines may prevent transverse myelitis by protecting 
against natural infection. Vaccines currently routinely recom-
mended to the general population in the US1 have not been 
shown to cause transverse myelitis.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM), now called the National Academy of 
Medicine (NAM), found no relevant studies of quality in the 
literature assessing an association between transverse myeli-
tis and MMR, varicella, influenza, hepatitis A, hepatitis B, 
HPV, meningococcal conjugate, diphtheria, tetanus or pertus-
sis vaccines, since the only applicable studies available either 
had serious methodological limitations or used passive sur-
veillance systems and therefore lacked an unvaccinated com-
parison group [1].

1 These conclusions do not necessarily consider vaccines recommended 
only for special populations in the United States such as Yellow Fever 
vaccine (international travelers) or Smallpox vaccine (military 
personnel).
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Two Vaccine Safety Datalink studies published since the 
2012 IOM report found no cases of transverse myelitis in 
over 200,000 pregnant women within 42 days after receiving 
trivalent inactivated influenza vaccine [2] and in over 9,000 
pregnant women within 42 days after receiving 2009 H1N1 
pandemic influenza vaccine [3]. A cohort study of 3,983,824 
females 10-44 years of age in Denmark and Sweden found no 
association between quadrivalent HPV vaccine and demye-
linating diseases, including transverse myelitis [4].

Proposed biological mechanism: Natural infection with wild-
type influenza, hepatitis A, measles, mumps and rubella viruses, 
as well as herpes zoster and reactivation of latent wild-type 
varicella virus, have all been associated with transverse myeli-
tis, albeit rarely. Mechanisms that could contribute to trans-
verse myelitis include viral reactivation [1], as well as molecular 
mimicry, which refers to the possibility that similar epitopes 
shared between self-peptides and foreign peptides (introduced 
via infection or immunization) inadvertently cause the activa-
tion of autoreactive T or B cells, leading to autoimmunity.

The 2012 IOM report described a few cases of transverse 
myelitis after MMR [5–7], varicella [8], and hepatitis B vac-
cines [9], but even when also considering knowledge about 
the aforementioned natural infections, the IOM concluded 
this mechanistic evidence was weak. The IOM also concluded 
that there was no mechanistic evidence for an association 
between transverse myelitis and HPV, meningococcal conju-
gate, diphtheria, tetanus and pertussis vaccines [1].

 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about transverse myelitis?
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Step 2: Briefly address specific concerns, if any

  •  Based on the best available science, it does not appear that 
vaccines cause Transverse Myelitis.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my family, 
and my friends.
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Conclusion: Polyarteritis nodosa (PAN) has been reported 
as a rare complication of natural infection with hepatitis B 
virus. Thus, hepatitis B vaccine prevents PAN by protecting 
against natural infection. Vaccines currently routinely recom-
mended to the general population in the US1 have not been 
shown to cause vasculitis or PAN.

Epidemiological evidence: The 2012 report by the Institute 
of Medicine (IOM) [1], now called the National Academy of 
Medicine (NAM), described two studies assessing exacerba-
tion of vasculitis and influenza vaccine [2, 3], but these studies 
did not provide convincing evidence due to a lack of validity 
and precision. The IOM found no relevant studies of quality 
in the literature assessing onset of vasculitis or PAN and 
influenza or hepatitis B vaccines, or exacerbation of vasculitis 
and hepatitis B vaccine [1].

1 These conclusions do not necessarily consider vaccines recommended 
only for special populations in the United States such as Yellow Fever 
vaccine (international travelers) or Smallpox vaccine (military 
personnel).
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Since the IOM report, a randomized trial found that influ-
enza vaccine was safe for patients in remission with anti-
neutrophil cytoplasmic antibody-associated vasculitis [4], and 
a prospective observational study found that vaccinations 
had no significant clinical impact on patients with systemic 
necrotising vasculitis [5]. An Italian case-control study found 
an increased risk of Henoch-Schonlein purpura, a common 
childhood vasculitis, within 12 weeks of MMR vaccination 
(odds ratio 3.4; 95%CI 1.2-10.0) [6]. A large VSD study found 
that vaccination was associated with a decrease in incidence 
of the vascular disorder known as Kawasaki disease [7], and 
a 2017 systematic review concluded that evidence is lacking 
for a causal relationship between immunization and Kawasaki 
disease [8].

Proposed biological mechanism: PAN has been reported 
as a rare complication of natural infection with hepatitis 
B virus. Formation of immune complexes has been sug-
gested as a potential mechanism for vasculitis or PAN 
after hepatitis B vaccine. Another possible mechanism is 
activation of the complement system, in which a cascade 
of proteolysis and successive release of cytokines function 
to amplify the immune response but can damage host 
cells if not properly regulated. Other mechanisms that 
could contribute to vasculitis include autoantibodies or T 
cells [1].

The 2012 IOM report described two cases of exacerbation 
of vasculitis after influenza vaccine that showed recurrence of 
symptoms after vaccine re-challenge [9], and three cases of 
PAN after hepatitis B vaccine [10–13]; however, even when 
considering knowledge about the aforementioned natural 
infections, the IOM concluded that this mechanistic evidence 
was weak. The IOM also concluded that there was no mecha-
nistic evidence for an association between PAN and influenza 
vaccine, between exacerbation of vasculitis and hepatitis B 
vaccine, or between onset of vasculitis and influenza vaccine 
or hepatitis B vaccine [1].
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 Talking Points

Step 1: Establish empathy and credibility

  •  As your doctor, I know that you want to make the best 
choices about vaccines for you and your family.

  •  I also know there is a lot of information out there, and it is 
difficult to figure out who to trust.

  •  Would it be okay if I share with you what I have learned 
from my experience and what I share with my patients, my 
family and my friends about vasculitis and PAN?

Step 2: Briefly address specific concerns, if any

  •  Studies have not concluded that vaccines have been shown 
to cause vasculitis or PAN.

Step 3: Pivot to disease risk

  •  Vaccine-preventable diseases are real and have very real 
dangers associated with them, including illness, and even 
death. They are also equal opportunity diseases, as they can 
infect anyone at any time.

Step 4: Convey vaccine effectiveness

  •  Vaccines are highly effective at protecting you and your 
family from vaccine-preventable diseases.

Step 5: Give a strong and personalized recommendation

  •  You and I have the same goal: to keep you and your family 
healthy.

  •  You have the power to protect yourself and your family 
from these diseases through vaccination.

  •  I strongly recommend vaccination to my patients, my 
family, and my friends.
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