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FOREWORD

P

rofessional organizations from all sectors of the health-care community have embraced the
development, use, and evaluation of practice guidelines through which they collate and
evaluate empirical evidence and expert opinion. Generally, the goals of these practice
guidelines are to reduce inappropriate care and improve patient outcomes, reduce health-care
costs, enhance quality assurance, and improve medical education. Their benefit is in documenting
the advice of clinical experts, documenting the clinical research, and assessing the clinical
significance of conflicting research findings.
Many public and private health-care organizations are involved in developing practice guidelines, and the scope of topics researched and methodologies used is quite diverse. The choices of
topics and methods reflect each organization’s major practice concerns, the empirical evidence
available on those topics, and, just as importantly, the resources available to the organization for
developing the guidelines. Whenever possible, clinical practice guidelines are based on empirical
evidence and in those cases the recommendations are graded on the quality of evidence. Nonetheless, expert opinion remains an integral part of guideline development “because reliable scientific evidence is lacking for most clinical practices” (S.H. Woolf, 1992. Practice guidelines: a new
reality in medicine. II Methods of developing guidelines. Archives of Internal Medicine 152:
946–52).
I am pleased to present these clinical practice guidelines on immunizations in multiple sclerosis (MS) patients to the health-care community. These guidelines and others developed by the
Multiple Sclerosis Council for Clinical Practice Guidelines reflect both the published research on
this topic as well as the expert opinion of the panel members. That expert opinion has been supported in turn by the expert consensus of a broad range of clinicians who are MS specialists.
This topic, the use of immunizations by people with MS, is different from other issues included in this series of guidelines. It addresses the appropriateness of preventive measures that are
recommended for the general population. In this document we consider what exceptions to the
general standards of care should be made for people with MS. The recommendations that we consider are those of the Centers for Disease Control and Prevention. This is a topic that many community neurologists, general practitioners, and nurses have raised as being important for guideline development. It is a common concern among clinicians and patients, there is large variability
in the practice of immunizing patients with MS, and it is likely that this guideline will help to standardize practice.
These guidelines are written for health-care professionals to assist them in clinical decision
making. We anticipate that the document will be useful to clinicians in discussing MS and its
symptoms with their patients and in making treatment decisions. We also expect the publication
will be useful to individuals and organizations responsible for allocating health-care resources.
People with MS come from all walks of life and live with a broad range of disability. Their
care is provided by many types of health-care professionals in varied settings. For this reason, the
guidelines have been developed for a range of patients, clinicians, and treatment settings. Adaptability has been a guiding principle of the Multiple Sclerosis Council for Clinical Practice Guidelines, whose members represent the major professional and consumer MS groups, and of the
members of the Guidelines Development Panel, who also reflect this provider and consumer
diversity.
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These guidelines will be of benefit only if they are studied, used, evaluated, and updated. The
council welcomes the responsibility of ensuring the current and future value of these guidelines
as part of its ongoing activities. However, we will be successful in this effort only with the participation of you, the health-care providers who use this document. We look forward to your comments on these guidelines and encourage you to undertake the investigations for future research
recommended in this publication.
We are grateful to the Paralyzed Veterans of America for convening and providing ongoing
support to the representatives of the 21 organizations that constitute the Multiple Sclerosis
Council for Clinical Practice Guidelines. PVA’s concern for the well-being of people with MS and
its commitment to ensuring that appropriate care is available to every person with MS are an
example to us all.
Deborah M. Miller, Ph.D.
Chair, MS Council for Clinical Practice Guidelines

I M M U N I Z AT I O N S A N D M U L T I P L E S C L E R O S I S

ACKNOWLEDGEMENTS

T

he chair and members of the MS & Immunizations Guidelines Development Panel wish
to express special appreciation for the leadership and encouragement shown by the 21
organizations that make up the Multiple Sclerosis Council for Clinical Practice Guidelines
and their representatives. We especially appreciate the contributions of the 13 professionals who
provided expert review of the final draft. The efforts of all of these groups have been crucial in
establishing the expert consensus that underpins these recommendations.
Assistance in conducting the literature review was provided by the staff of the Center for
Clinical Health Policy Research at Duke University, especially, David B. Matchar, MD, Douglas C.
McCrory, MD, MHSc, Olivier Rutschmann, MD, MPH, and Jane Kolimaga, MA. Their assistance
was essential to the successful completion of these guidelines.
The Guidelines Development Panel is indebted to the leaders and staff of the Paralyzed Veterans of America, who provided organizational, administrative, and financial support to the Guidelines Development Panel. In particular, the panel recognizes Lara Chisa, project administrator of
the MS Council, who demonstrated her organizational and management skills throughout this project; John Carswell, associate executive director of the Health Policy Department, who championed the cause of PVA members who have MS; Fred Cowell, staff director of that department,
who made sure that the project was appropriately staffed; James A. Angelo, Patricia E. Scully, and
Christine Campbell of the Communication Department who provided editing, design, indexing,
and production; medical writer Jane Saiers, PhD; medical editor Joellen Talbot, who provided
excellent technical and editorial review; and legal reviewer William H. Archambault of Goodman,
West & Filetti, PLLC, Charlottesville, VA. Finally, we are grateful for the steadfast commitment
and advocacy of PVA’s senior officers, including Immediate Past President Homer S. Townsend,
Jr., National President Joseph L. Fox, Sr., Executive Director Del McNeal, Deputy Executive Director John C. Bollinger, and the entire PVA board of directors.

vii

viii

CLINICAL PRACTICE GUIDELINES

I M M U N I Z AT I O N S G U I D E L I N E S
D E V E L O P M E N T PA N E L M E M B E R S
Dennis Bourdette, MD (Chair)

Cinda Hugos, MS, PT

Neurologist
Oregon Health Sciences University
Portland, Oregon

Physical Therapist
Oregon Health Sciences University
Portland, Oregon

Lois F. Copperman, PhD, OTR/L

Tom Marrie, MD

Occupational Therapist
Oregon Health Sciences University
Portland, Oregon

Neurologist
University of Alberta
Edmonton, Alberta, Canada

Patricia K. Coyle, MD

Cindy Phair, RN, MA

Neurologist
Health Sciences Center
SUNY at Stony Brook
Stony Brook, New York

Nurse
Fairview Multiple Sclerosis Center
Minneapolis, Minnesota
John R. Richert, MD

Frank DeStefano, MD, MPH

Immunologist
Centers for Disease Control and
Prevention
National Immunization Program
Atlanta, Georgia

Neurologist
Georgetown University Medical Center
Washington, DC

I M M U N I Z AT I O N S A N D M U L T I P L E S C L E R O S I S

CONTRIBUTORS
MS Council for Clinical Practice Guidelines
Member Organizations and Representatives
American Academy of Neurology

American Society of Neuroradiology

Douglas S. Goodin, MD

Craig Bash, MD, MBA

American Academy of Physical
Medicine and Rehabilitation

American Society of
Neurorehabilitation

George H. Kraft, MD, MS

Jack Burks, MD

American Congress of Rehabilitation
Medicine

American Speech-Language-Hearing
Association

Doug Jeffrey, MD, PhD

Pamela M. Sorensen, MA, CCC-SLP

American Neurological Association

Association of Academic Physiatrists

Fred D. Lublin, MD

Ronald S. Taylor, MD

American Occupational Therapy
Association

Association of Rehabilitation Nurses

Eastern Paralyzed Veterans
Association

Vivian Beyda, DrPH
International Organization
of Multiple Sclerosis Nurses

Kaye D. Hooper, RN, RM, MPH
Kaiser-Permanente Health
Maintenance Organization

Jay Rosenberg, MD
National Multiple Sclerosis Society

Nancy Holland, EdD
Replacement pending

Lois F. Copperman, PhD, OTR/L

Paralyzed Veterans of America

Andrea Censky Dietrich, RN
Canadian Neurological Association

American Physical Therapy
Association

T. J. Murray, MD

Cinda Hugos, MS, PT

Consortium of Multiple Sclerosis
Centers

U.S. Department of Veterans Affairs

Deborah M. Miller, PhD (Chair)

Mindy Aisen, MD

Richard Brown, MD

Elisa Merelli, MD

Stanley van den Noort, MD

Benjamin Eidelman, MD

Aaron Miller, MD

John Whitaker, MD

Irina Elovaara, MD

Hillel Panitech, MD

Kathryn Yorkston, PhD

June Halper, MSN, RN, FAAN

William Pryse-Phillips, MD

Pat Kennedy, CANP

Dessa Sadovnik, MD

American Psychological Association

David C. Mohr, PhD

Rehabilitation in Multiple Sclerosis

Michele Messmer Uccelli, BA

Expert Reviewers

ix

x

CLINICAL PRACTICE GUIDELINES

T H E M U LT I P L E S C L E R O S I S C O U N C I L

T

wo separate organizational efforts stimulated
the 1997 formation of the Multiple Sclerosis
Council for Clinical Practice Guidelines. The
first of these efforts was formalized in 1995 when
the American Academy of Neurology, the Consortium of Multiple Sclerosis Centers, and the
National Multiple Sclerosis Society established the
interorganizational Collaborative Group for Multiple Sclerosis Management Strategies (CGMSMS).
The term “management strategies” was used in
this collaboration because of concern that,
although the recommendations would be based
on all available empirical evidence, development
of the recommendations would be largely dependent on expert consensus. In that same year,
CGMSMS formed a steering committee, which
established criteria for topic selection and management strategy development, and convened
management strategies development panels on
two topics–fatigue and bladder dysfunction.
The second organizational effort was initiated
by the Paralyzed Veterans of America. To better
serve the approximately 30 percent of PVA members who experience multiple sclerosis, the organization made a board-level decision in 1997 to
commit resources for developing practice guidelines for MS. This commitment paralleled the
guidelines support PVA had been providing to
the spinal cord injury community since 1995,
through the Consortium of Spinal Cord Medicine.
In making these resources available, PVA also
ensured that its only influence on the recommendations generated through the MS-guidelines
effort would be through its one voting member
on the council. In 1997 the two organizational
efforts were integrated, and the Multiple Sclerosis
Council for Clinical Practice Guidelines was
established. This merger allowed a greater number of organizations to participate and a more
ambitious schedule for producing the guidelines
to be set.

The Multiple Sclerosis Council for Clinical
Practice Guidelines is made up of 21 representatives from key MS professional and consumer
organizations. A multidisciplinary group, it
includes civilian and military representatives who
have experience in fee-for-service and managed
care payment systems, as well as in academic,
group, and individual practice settings. These
representatives and their organizations are listed
on page ix. Each member organization is responsible for providing the following:
• Appointment to the council of one member
with expertise in the topic area.
• High-level professional and technical peer
review of the guidelines materials.
• Dissemination and application of the
guidelines through the organization’s
educational offerings.
• Organizational endorsement of the completed
practice guidelines and related products.
In addition, each member of the council participates in one of three advisory subcommittees:
the Methodological and Scientific Review Advisory Subcommittee; the Topic Selection and Panel
Recruitment Advisory Subcommittee; or the Peer
Review, Dissemination, and Outcomes Evaluation
Advisory Subcommittee.
Dissemination of the guidelines is through
the member organizations and other key societies, including publication in Neurology, the
journal of the American Academy of Neurology.
Evaluation of the guidelines is the responsibility
of the Multiple Sclerosis Council for Clinical Practice Guidelines, which will consider the guidelines’ utility, their impact on clinical outcomes,
and the need for revision as new information
becomes available.
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INTRODUCTION

M

ultiple sclerosis, one of the most common
causes of nontraumatic neurologic disability,
is a chronic, inflammatory, immune-mediated
disease characterized by central nervous system
demyelination. Its etiology is unknown, but may
involve both genetic and environmental factors
(1–5). Some evidence suggests that infectious
agents may influence the development and clinical course of multiple sclerosis (1–5). Viruses in
particular have been hypothesized to play a role
in causing multiple sclerosis and in triggering
exacerbations of the disease. The possibility that
viruses or other infectious agents are responsible for development or exacerbation of multiple
sclerosis raises questions about the risks and benefits of antimicrobial immunizations:
• Immunizations stimulate the immune system
and health-care providers and patients have
raised the concern that immunizations may
trigger exacerbations in patients with multiple
sclerosis (1). Influenza and hepatitis B are
two vaccines where particular concern has
been raised about safety. The administration
of live attenuated vaccines, such as varicella
and measles/mumps/rubella, might be of
special concern.
• On the other hand, some evidence suggests
that exacerbations of multiple sclerosis may
occur more frequently during viral infections
that might be prevented by vaccinations
(6, 7). If so, prevention of viral infections by
vaccination might reduce the risk of exacerbations of multiple sclerosis.
These considerations have led health-care
providers who care for patients with multiple
sclerosis to seek information on the utility and
safety of immunizations in multiple sclerosis.

Purpose and Scope
These guidelines were developed to provide
clinicians with the information they need to evalu-

ate the risks and benefits of immunization in
patients with multiple sclerosis. The guidelines
proffer practical advice that will assist clinicians
in adopting a systematic, evidence-based
approach to weighing the risks and the benefits
of vaccination and to deciding whether or not to
immunize an adult patient with multiple sclerosis.
These guidelines consider all common immunizations, including influenza, hepatitis B, diphtheria/tetanus (given either for routine vaccination or for wound management), varicella, Bacille
Calmette-Guérin (BCG), pneumococcus, measles/
mumps/rubella, hepatitis A, and other vaccines
(polio, typhoid, yellow fever, and rabies). The
guidelines are intended to supplement but not to
replace other information and tools clinicians rely
upon to make decisions about immunization in
multiple sclerosis.

Goals
The goals of the guidelines are to:
• Provide clinicians with the best available
evidence about the utility and safety of
immunizations in patients with multiple
sclerosis
• Provide clinicians with a practical decisionmaking tool for assisting in immunizationrelated decisions with the aim of improving
the quality of care for individuals with
multiple sclerosis
• Stimulate additional clinical research into
the use of immunizations in patients with
multiple sclerosis
The remainder of this document describes
the methods employed in developing the guidelines, explains the treatment algorithms arising
from the guideline, and reviews recommendations
for future research. Considered together, the evidence available to date suggests that immunizations are safe for patients with multiple sclerosis.
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METHODS

T

hese guidelines, based on a review of the published evidence on the safety and efficacy of
vaccines for patients with multiple sclerosis,
were prepared by the MS & Immunizations Guidelines Development Panel, which is comprised of a
multidisciplinary team of individuals with expertise relevant to evaluating the utility and safety of
immunization in patients with multiple sclerosis.
In developing the guidelines for immunization
in patients with multiple sclerosis, the MS &
Immunizations Guidelines Development Panel followed a multiphasic process that integrates the
methodologies of the Collaborative Group for
Multiple Sclerosis Management Strategies and the
Consortium for Spinal Cord Medicine.
• During phase I, the parameters of the guidelines were determined. It was determined
that the guidelines would apply to adult
patients with multiple sclerosis and involve
the following common immunizations:
influenza, hepatitis B, diphtheria/tetanus (for
both routine vaccination and wound management), varicella, BCG, pneumococcus,
measles/ mumps/rubella, hepatitis A, and
other vaccines (polio, typhoid, yellow fever,
and rabies).
• Phase II was devoted to constructing, based
on panel members’ expert opinion, protoalgorithms for each of the immunizations
identified in phase I.
• During phase III, the panel, working with
methodologists expert in medical literature
review, data extraction, and data synthesis,
defined a strategy for searching and
reviewing the medical literature in order to
identify information relevant to refining the
proto-algorithms. Relevant publications were
identified using the procedure outlined in
table 1. Two physicians independently
reviewed all relevant publications and

assigned levels of evidence to them according
to criteria developed by the American
Academy of Neurology (see table 2).
• The guidelines were developed during
phase IV as the panel expanded the protoalgorithm and wrote the supporting annotations based upon the literature. If the
available scientific data were insufficient to
support a recommendation, the panel noted
the insufficiency and developed one based on
expert opinion.
Table 1. Literature Review Methodology
• The panel identified specific topics to be
included in the literature searches and guided
the development of inclusion and exclusion
criteria so that the publications identified
through the literature searches would be
appropriately focused.
• The primary literature source was MEDLINE,
a computerized, bibliographical database
maintained by the National Library of Medicine.
MEDLINE searches were supplemented by
thorough searches of the reference lists of
all articles and review articles identified for
the project.
• The literature searches identified 667 potentially
relevant abstracts of articles published between
1966 and February 2001. These abstracts were
reviewed by the panel, which determined
whether the information appeared to meet the
criteria for being retrieved from the library for a
more critical screening and possibly the data
abstraction. The number of abstracts selected for
full-text review was 280.
• Each of the 280 articles that the panel identified
for possible data abstraction was retrieved in
full-text form and reviewed independently by
two physicians, who determined whether the
article met the inclusion and exclusion criteria.
The 69 articles determined to meet the criteria
were summarized in the form of evidence tables
for panel evaluation. The two physicians
assigned a level of evidence to each of the 69
articles. Finally, 21 articles were found to be
relevant and used in the development of the
guidelines (see appendix A).
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Table 2. American Academy of Neurology Evidence Classification Scheme

Rating of
recommendation
A = Established as
effective, ineffective, or
harmful for the given
condition in the specified
population

Translation of
evidence to
recommendations
Level A rating
requires at least one
convincing class I study
or at least two
consistent, convincing
class II studies

Rating of
Therapeutic Article
Class I: Prospective,
randomized, controlled clinical
trial with masked outcome
assessment, in a representative
population. The following are
required:
a. primary outcome(s) is/are
clearly defined
b. exclusion/inclusion criteria
are clearly defined
c. adequate accounting for
drop-outs and crossovers
with numbers sufficiently low
to have minimal potential for
bias
d. relevant baseline characteristics are presented and substantially equivalent among
treatment groups or there is
appropriate statistical
adjustment for differences.

B = Probably effective,
ineffective, or harmful for
the given condition in the
specified population

C = Possibly effective,
ineffective, or harmful for
the given condition in the
specified population

U = Data inadequate or
conflicting. Given current
knowledge, treatment is
unproven.

Level B rating
requires at least one
convincing class II
study or at least three
consistent class III
studies

Level C rating
requires at least two
convincing and
consistent class III
studies

Rating of
Programmatic Article
Class I: Evidence provided by a
prospective study of a broad
spectrum of persons who may be at
risk for developing the outcome (e.g.,
target disease, work status). The
study measures the predictive ability
using an independent gold standard
for case definition. The predictor is
measured in an evaluation that is
masked to clinical presentation and
the outcome is measured in an
evaluation that is masked to the
presence of the predictor.

Class II: Prospective matched
group cohort study in a
representative population with
masked outcome assessment
that meets a-d above OR an
RCT in a representative
population that lacks one
criterion a-d.

Class II: Evidence provided by a
prospective study of a narrow
spectrum of persons at risk for having
the condition or by a retrospective
study of a broad spectrum of persons
with the condition compared to a
broad spectrum of controls. The study
measures the prognostic accuracy of
the risk factor using an acceptable
independent gold standard for case
definition. The risk factor is measured
in an evaluation that is masked to the
outcome.

Class III: All other controlled
trials (including well-defined
natural history controls or
patients serving as own
controls) in a representative
population, where outcome
assessment is independent of
patient treatment.

Class III: Evidence provided by a
retrospective study where either the
persons with the condition or the
controls are of narrow spectrum. The
study measures the predictive ability
using an acceptable independent
gold standard for case definition.
The risk factor is measured in an
evaluation that is masked to the
outcome.

Class IV: Evidence from
uncontrolled studies, case
series, case reports, or expert
opinion.

Class IV: Any design where the
predictor is not applied in a masked
evaluation OR evidence provided by
expert opinion or case series without
controls.
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• After the panel had agreed on the guidelines,
a draft manuscript was sent for review and
comment to several outside experts who had
not been involved in the development
process. The revised guidelines were also
sent to the 21 representatives of the Multiple
Sclerosis Council for Clinical Practice Guidelines and to as many as three additional
reviewers from each member organization
for review and comment.

Role of the Centers for Disease
Control Guidelines
The Centers for Disease Control and Prevention (CDC) have developed guidelines for immunizations for adults. These recommendations are
summarized in appendix B. The panel used the
CDC recommendations as a foundation for developing its guidelines for patients with multiple
sclerosis; the underlying position of the panel was
to recommend that the CDC guidelines for adult
immunizations be followed unless the panel considered the evidence to show that a vaccine was
unsafe for patients with multiple sclerosis.
The consensus of the panel was that, in the
absence of evidence of lack of safety, patients
with multiple sclerosis should not be denied
access to health-preserving and potentially lifesaving vaccines.

Using the Treatment Algorithms
To maximize the utility of the guidelines, the
panel condensed the recommendations into two
treatment algorithms with accompanying annotations for each vaccination. Each algorithm is a
flow chart intended to guide clinicians in making
decisions about the use of a specific immunization for patients with multiple sclerosis. Diamondshaped boxes indicate decision nodes, and rectangular or square boxes indicate evaluation and
treatment nodes.
The annotations for each vaccination categorize the level of recommendation (Level A, B, or
C) according to criteria developed by the American Academy of Neurology (see table 2). The
panel wrote annotations to the algorithms only
for vaccines in common use in the United States
and with one or more class I, II, or III publications on safety in multiple sclerosis. Recommendations for other vaccines are discussed in a separate section following the algorithms and
annotations.
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Algorithm 1: Influenza (A), Hepatitis B (B), Varicella (C),
and Diphtheria/Tetanus—Routine (D)
1
Patient meets
CDC
indicators for
vaccination

▼
2
Patient
concurs

Yes

▼

3
General
contraindications

Yes

No

5

▼

Yes

MS relapse
No

No
6

▼
Vaccinate

Do not vaccinate

▼

▼

7

▼

4

Delay
vaccination
until patient
has stabilized
clinically—
generally
4 to 6 weeks
after onset
of relapse

5
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ALGORITHM 1:
Influenza (A), Hepatitis B (B), Varicella (C), and Diphtheria/Tetanus—
Routine (D) Treatment Recommendations
Annotations to Algorithm 1:
Influenza Vaccination (A)
1.A-1 Patient meets CDC indications for
Influenza Vaccination
Influenza vaccination has been shown to
be safe for patients with multiple sclerosis
(8-19): Level A Recommendation
(see Table 3).
Physicians should recommend that patients
with multiple sclerosis who meet CDC
indications (see appendix A) consider receiving influenza vaccination. The CDC
recommends that the following groups
receive the influenza vaccination:
• Adults 50 years of age and older
• Residents of nursing homes or other facilities that care for patients with chronic
medical conditions
• Individuals at least 6 months of age with
chronic cardiovascular or pulmonary disorders, including asthma
• Individuals at least 6 months of age with
chronic metabolic diseases (including
diabetes), renal dysfunction, hemoglobinopathies, or immunosuppressive or
immunodeficiency disorders
• Women who will be in their second or
third trimester of pregnancy during
influenza season
• Individuals 6 months to 18 years of age
receiving long-term aspirin therapy
• Groups, including household members
and caregivers, who can infect high-risk
persons
• Any person at least 6 months of age who
wishes to reduce the likelihood of becoming ill with influenza
MS patients who spend most or all of their
time in a wheelchair or motorized cart or
are bed-bound have impaired pulmonary
function and should receive yearly influenza
vaccination as indicated in the CDC guidelines (3rd indication above). MS patients
who are on chronic corticosteroid therapy,
including monthly infusions with high dose
methyprednisolone, or immunusuppres-

sants, such as mitoxantrone, cyclophosphamide, azathioprine, and methotrexate,
should receive yearly influenza vaccination
as indicated in the CDC guidelines (4th
indication above). It is important to note,
however, that the recombinant interferons
and glatiramer acetate are not immunosuppressants. Finally, MS patients requesting
influenza vaccination for protection from
influenza should be given the vaccine per
the CDC guidelines (last indication above).
While many MS patients will meet the
above indications for influenza vaccination
as described above, some patients will not,
such as young, otherwise healthy MS
patients who are fully ambulatory. There is
divided opinion among experts over
whether all MS patients should receive
yearly influenza vaccination, including
patients who do not meet any of the CDC
indications for vaccination. Those experts
that advocate giving all MS patients yearly
influenza vaccination argue that (1) it is
safe to do so and (2) it will reduce the risk
of patients developing influenza that might
precipitate a relapse or worsening of MS
symptoms (6, 15, 16, 20–24). However,
other experts argue that many of their MS
patients who do not meet CDC indications
for vaccination report that they never or
rarely develop influenza and these experts
see no reason to recommend that these
patients receive influenza vaccination, particularly in patients who do not want to
receive the vaccination and question the
need for vaccination. For MS patients who
do not meet the CDC indications for
influenza vaccination as discussed above,
the MS & Immunizations Guidelines Development Panel recommends that physicians
inform these patients that there is divided
opinion among experts about whether or
not they should receive influenza vaccination and discuss the basis for the difference
of opinion; the final decision should be
made by these patients in consultation with
their physicians.
The components of the influenza vaccine
change annually; the risk of neurologic complications is not necessarily similar between
vaccines with differing components.
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1.A-2 Patient concurs
Patients need to be involved in the decisionmaking process.
1.A-3 General contraindications
CDC contraindications for the influenza
vaccine are anaphylactic allergy to eggs
and acute febrile illness. Prophylactic use
of neuraminidase inhibitors may be considered in patients with contraindications to
the influenza vaccine.
1.A-4 Relapse of multiple sclerosis
Randomized controlled trials of influenza
vaccination have generally excluded
patients experiencing relapses of multiple
sclerosis and there are therefore no
research studies to indicate whether it is
safe to give influenza vaccination in the
midst of a relapse. The neurologists on the
guidelines development panel and most
neurologists reviewing the guidelines
do not give the influenza vaccine when
patients are in the midst of a significant
relapse (i.e., one that causes motor symptoms or severe sensory symptoms that have
affected the patient’s usual ability to carry
out daily activities) or who are receiving
corticosteroids for a relapse. The rationale
for delaying vaccination is that the vaccination might cause side effects, such as fever,
that could worsen the relapse. In addition,
if patients receive corticosteroids for a
relapse, the corticosteroids might decrease
the effectiveness of the vaccination. However, these experts do not delay vaccinations
in patients experiencing minor, nondisabling relapses, such as those causing only
sensory symptoms or in patients who have
asymptomatic gadolinium-enhancing lesions
on magnetic resonance imaging. The panel
recognizes that there is no scientifically
valid research to support the practice of
delaying vaccination during clinically significant relapses or for relapses treated with
corticosteroids. This recommendation is
therefore based solely on expert opinion.
1.A-5 Delay vaccination until patient has
stabilized clinically—generally 4 to 6
weeks after onset of relapse.
Expert opinion recommends delaying
influenza vaccination until patients have
stabilized or have begun to improve from
the relapse, typically 4–6 weeks after the
start of the relapse. If patients are treated
with corticosteroids for a relapse, influenza
vaccination should be delayed until 4 weeks
after the last dose of corticosteroid.
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Annotations to Algorithm 1:
Hepatitis B Vaccination (B)
1.B-1 Patient meets CDC indications for
Hepatitis B vaccination
Hepatitis B is a serious and potentially lifethreatening illness from which patients at
high risk of exposure based on CDC indications should be protected.
The CDC indications for hepatitis B vaccination include:
• People with occupational risk of exposure
to blood or blood-contaminated fluids
• Clients and staff of institutions for the
developmentally disabled
• Hemodialysis patients
• Recipients of clotting-factor concentrates
• Household contacts and sex partners of
those chronically infected with HBV
• Family members of adoptees from countries where HBV infection is endemic, if
adoptees are HbsAg+
• Certain international travelers
• Injecting drug users
• Men who have sex with men
• Heterosexual men and women with multiple sex partners or a recent episode of a
sexually transmitted disease
• Inmates of long-term correctional
facilities
• All unvaccinated adolescents
There have been concerns raised that the
hepatitis B vaccination may induce the risk
of developing MS but recent publications
do not support them (11, 28-32). Because
of these concerns, some physicians have
questioned the safety of the hepatitis B vaccination for MS patients. However, limited
evidence suggests that the hepatitis B vaccination is safe for patients with multiple
sclerosis (11). Level C Recommendation.
1.B-2 Patient concurs
The patient should be involved in the decision-making process.
1.B-3 General contraindications
The CDC contraindication for the hepatitis
B vaccine is an anaphylactic allergy to
yeast.
1.B-4 Relapse of multiple sclerosis
There are no research studies to indicate
whether it is safe to give the hepatitis B
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vaccine in the midst of a relapse. The neurologists on the guidelines development
panel and most neurologists reviewing the
guidelines do not give elective prophylactic
vaccinations when patients are in the midst
of a significant relapse (i.e., one that causes
motor symptoms or severe sensory symptoms that have affected the patient’s usual
ability to carry out daily activities) or who
are receiving corticosteroids for a relapse.
The rationale for delaying vaccination is
that the vaccination might cause side
effects, such as fever, that could worsen the
relapse. In addition, if patients receive corticosteroids for a relapse, the corticosteroids might decrease the effectiveness
of the vaccination. However, these experts
do not delay vaccinations in patients experiencing minor, nondisabling relapses, such
as those causing only sensory symptoms or
in patients who have asymptomatic gadolinium-enhancing lesions on magnetic resonance imaging. The panel recognizes that
there is no scientifically valid research to
support the practice of delaying vaccination
during clinically significant relapses or for
relapses treated with corticosteroids. This
recommendation is therefore based solely
on expert opinion.
1.B-5 Delay vaccination until patient has
stabilized clinically—generally 4 to 6
weeks after onset of relapse.
Expert opinion recommends delaying vaccination until patients have stabilized or have
begun to improve from the relapse, typically 4–6 weeks after the start of the relapse.
If patients are treated with corticosteroids
for a relapse, hepatitis B vaccination should
be delayed until 4 weeks after the last dose
of corticosteroid.

Annotations to Algorithm 1:
Varicella Vaccination (C)
1.C-1 Patient meets CDC indications for
Varicella vaccine
In adults, primary varicella infection carries
a small risk of severe complications, particularly in immunosuppressed patients, and
teratogenicity. Limited evidence suggests
that varicella immunization is safe for
patients with multiple sclerosis (25).
Level C recommendation.
For patients with multiple sclerosis who
meet CDC high-risk criteria (see appendix
B), the panel recommends administering
the varicella vaccine if the patient is
seronegative for varicella.
The CDC recommends that the varicella
vaccine be administered to
• People of any age without a reliable history of varicella disease or vaccination or
who are seronegative for varicella
• Susceptible adolescents or adults living in
households with children
• All susceptible health-care workers
• Susceptible family contacts of immunocompromised patients
• Susceptible people in the following
groups who are at high risk for exposure:
—people who live or work in environments in which transmission of varicella is likely (e.g., teachers of young
children, day care employees, residents and staff in institutional settings)
or can occur (e.g., college students,
inmates and staff of correctional institutions, military personnel)
—nonpregnant women of childbearing
age
—international travelers
1.C-2 Patient concurs
The patient should be involved in the decision-making process.
1.C-3 General contraindications
CDC contraindications for the varicella vaccine include:
• Anaphylactic allergy to gelatin or
neomycin
• Untreated, active tuberculosis

I M M U N I Z AT I O N S A N D M U L T I P L E S C L E R O S I S

• Immunosuppressive therapy or immunodeficiency* (including HIV infection)
• Family history of congenital or hereditary
immunodeficiency in first-degree relatives, unless the immune competence of
the recipient has been clinically substantiated or verified by a laboratory
• Immune globulin preparation or blood/
blood product received during the preceding 5 months
• Pregnancy
1.C-4 Relapse of multiple sclerosis
There are no research studies to indicate
whether it is safe to give varicella vaccine
in the midst of a relapse. The neurologists
on the guidelines development panel and
most neurologists reviewing the guidelines
do not give elective prophylactic vaccinations when patients are in the midst of a
significant relapse (i.e., one that causes
motor symptoms or severe sensory symptoms that have affected the patient’s usual
ability to carry out daily activities) or who
are receiving corticosteroids for a relapse.
The rationale for delaying vaccination is
that the vaccination might cause side
effects, such as fever, that could worsen the

*Human recombinant interferons and glatiramer
acetate are not immunosuppressants and are not
contraindications for receiving varicella or other
live attenuated virus vaccines. Patients with multiple
sclerosis who are on chronic corticosteroid therapy
or are receiving treatment with immunosuppressants (e.g., mitoxantrone, azathioprine, methotrexate, or cyclophosphamide) may be immunosuppressed, and the safety of administering varicella or
other live attenuated virus vaccinations is unknown.

9

relapse. In addition, if patients receive corticosteroids for a relapse, the corticosteroids might decrease the effectiveness of
the vaccination. However, these experts do
not delay vaccinations in patients experiencing minor, nondisabling relapses, such
as those causing only sensory symptoms or
in patients who have asymptomatic gadolinium-enhancing lesions on magnetic resonance imaging. The panel recognizes that
there is no scientifically valid research to
support the practice of delaying vaccination
during clinically significant relapses or for
relapses treated with corticosteroids. This
recommendation is therefore based solely
on expert opinion.
1.C-5 Delay vaccination until patient has
stabilized clinically—generally 4 to 6
weeks after onset of relapse.
Expert opinion recommends delaying vaccination until patients have stabilized or have
begun to improve from the relapse, typically 4-6 weeks after the start of the relapse. If
patients are treated with corticosteroids for
a relapse, varicella vaccination should be
delayed until 4 weeks after the last dose of
corticosteroid.
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Annotations to Algorithm 1:
Diphtheria/Tetanus Vaccination—
Routine (D)
1.D-1 Patient meets CDC indications for diphtheria/tetanus vaccination (routine):
Tetanus is a serious and potentially lifethreatening illness from which patients
at high risk of exposure based on CDC
indications (see appendix B) should be
protected. The CDC recommends that all
adults be vaccinated for diphtheria/tetanus
and that all adolescents be assessed at
11–12 or 14–16 years of age and immunized if no dose was received during the
previous five years. Limited evidence suggests that the tetanus vaccination is safe
for patients with multiple sclerosis (11).
Level C recommendation.
1.D-2 Patient concurs
The patient should be involved in the decision-making process.
1.D-3 General contraindications
CDC contraindications for the diphtheria/
tetanus vaccine are a neurologic or severe
hypersensitivity reaction to prior dose.
1.D-4 Relapse of multiple sclerosis
There are no research studies to indicate
whether it is safe to give diphtheria/tetanus
vaccine in the midst of a relapse. The neurologists on the guidelines development
panel and most neurologists reviewing the
guidelines do not give elective prophylactic
vaccinations when patients are in the midst
of a significant relapse (i.e., one that causes

motor symptoms or severe sensory symptoms that have affected the patient’s usual
ability to carry out daily activities) or who
are receiving corticosteroids for a relapse.
The rationale for delaying vaccination is
that the vaccination might cause side
effects, such as fever, that could worsen
the relapse. In addition, if patients receive
corticosteroids for a relapse, the corticosteroids might decrease the effectiveness of
the vaccination. However, these experts do
not delay vaccinations in patients experiencing minor, nondisabling relapses, such
as those causing only sensory symptoms or
in patients who have asymptomatic gadolinium-enhancing lesions on magnetic resonance imaging. The panel recognizes that
there is no scientifically valid research to
support the practice of delaying vaccination
during clinically significant relapses or for
relapses treated with corticosteroids. This
recommendation is therefore based solely
on expert opinion.
1.D-5 Delay vaccination until patient has
stabilized clinically—generally 4 to 6
weeks after onset of relapse.
Expert opinion recommends delaying vaccination until patients have stabilized or have
begun to improve from the relapse, typically 4–6 weeks after the start of the relapse.
If patients are treated with corticosteroids
for a relapse, diphtheria/tetanus vaccination
should be delayed until 4 weeks after the
last dose of corticosteroid.
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Algorithm 2: Diphtheria/Tetanus Vaccination—
Wound Management
1
Patient sustains
injury that carries
risk of tetanus

▼
2

4
Yes

▼

Patient
meets CDC criteria
for tetanus
prophylaxis

General
contraindications

No

No
3

▼
Do not
vaccinate
No

Yes

5

▼
Vaccinate +/tetanus immune
globulin

6

▼
Follow recommended
treatment for injury

11
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ALGORITHM 2:
Diphtheria/Tetanus Vaccination—Wound Management
Treatment Recommendations
Annotations to Algorithm 2:
2.1

2.2

Patient sustains an injury that carries
risk of tetanus
Tetanus is a serious and potentially lifethreatening illness from which patients at
high risk of exposure based on CDC indications (see appendix B) should be protected.
Limited evidence suggests that the tetanus
vaccine is safe for patients with multiple
sclerosis (11). Level C Recommendation.
Patient meets CDC criteria for
prophylaxis
The CDC recommends that among patients
with three or more previous tetanus toxoid
doses, the diphtheria/tetanus vaccine should
be given for clean, minor wounds only if
more than 10 years have elapsed since the
last dose. For other wounds, the CDC recommends that the diphtheria/tetanus vaccine be given only if more than 5 years has
elapsed since the last dose.
For patients with less than three or an
unknown number of prior tetanus toxoid
doses, the diphtheria/tetanus vaccine should
be given for clean, minor wounds. For other
wounds, both the diphtheria/tetanus vaccine
and tetanus immune globulin should be
given.

2.3

Vaccination not necessary
For patients with at least three previous
tetanus toxoid doses, vaccination is not necessary for clean, minor wounds if fewer
than 10 years has elapsed since the last
dose or for other wounds if fewer than 5
years has elapsed since the last dose.

2.4

General contraindications
CDC contraindications for the diphtheria/
tetanus vaccine include a neurologic or
severe hypersensitivity reaction to a prior
dose.

2.5

Vaccinate +/- tetanus immune globulin
The CDC recommends that tetanus immune
globulin be given to patients with fewer
than three previous tetanus toxoid doses or
with an unknown number of prior doses
unless their wounds are clean and minor.

2.6

Follow recommended treatment
for injury
Follow the recommended treatment for
wound patient who cannot receive the
diphtheria/tetanus vaccination.

I M M U N I Z AT I O N S A N D M U L T I P L E S C L E R O S I S
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L

ittle or no published evidence exists regarding
the safety in multiple sclerosis of a number of
other vaccines, including BCG, pneumococcus, MMR, and hepatitis A. Consequently, the
panel’s recommendations for these vaccines are
based primarily on expert opinion. In developing
recommendations for these immunizations, the
panel used the CDC guidelines as a foundation;
the underlying position of the panel was to recommend that the CDC recommendations for adult
immunizations be followed unless the panel considered the evidence to show that a vaccine was
not safe for patients with multiple sclerosis (see
appendix B). The consensus of the panel was that
in the absence of evidence of lack of safety,
patients with multiple sclerosis should not be
denied access to health-preserving and potentially
life-saving vaccines. As with the immunizations
considered in algorithm 1, vaccination for patients experiencing a relapse of multiple sclerosis
should be delayed until the patient has stabilized
clinically, generally 4 to 6 weeks after onset of
relapse.

BCG (Bacille Calmette-Guérin
for Tuberculosis)
BCG is used in some countries to reduce
the risk of tuberculosis, a serious and potentially
life-threatening disease. Limited evidence
suggests that the BCG vaccination is safe for
patients with multiple sclerosis (26). Level B
recommendation.
In the United States, the CDC recommends
against BCG vaccination because of the low risk
of infection with M. tuberculosis, the variable
effectiveness of the BCG vaccine against pulmonary tuberculosis, and the vaccine’s interference with the ability to determine tuberculin
reactivity. In the United States, use of the BCG
vaccination as a tuberculosis prevention strategy
is reserved for selected individuals who meet specific criteria. According to the CDC, BCG vaccination may be considered for health-care workers
who are employed in settings in which the

ikelihood of transmission and subsequent infection with M. tuberculosis strains resistant to isoniazid and rifampin is high, provided that comprehensive TB infection-control precautions have
been implemented in the workplace and have not
been successful. BCG vaccination is not recommended for either HIV-infected children or HIVinfected adults because of the potential adverse
reactions associated with use of the vaccine in
those individuals.
RECOMMENDATION
In countries where BCG is recommended,
expert opinion recommends that the immunization guidelines for the general population should
be applied to patients with multiple sclerosis.

Pneumococcus Vaccination
Pneumococcal pneumonia and meningitis are
serious and potentially life-threatening illnesses.
No published evidence addressing the safety of
pneumococcal vaccination in patients with multiple sclerosis was found in the literature searches
conducted for this project.
RECOMMENDATION
Expert opinion recommends that the CDC
guidelines for the general population should be
applied to patients with multiple sclerosis. Respiratory infections such as pneumococcal pneumonia may be particularly debilitating for nonambulatory patients with multiple sclerosis. Patients with
compromised pulmonary function, such as wheelchair-dependent or bed-bound patients, should be
immunized with the pneumococcal vaccine.

MMR (Measles/Mumps/Rubella)
Vaccination
Measles, mumps, and rubella are serious illnesses. No substantial published evidence
addressing the safety of these vaccines in patients
with multiple sclerosis was found in the literature
searches conducted for this project (15).
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RECOMMENDATION

Other Vaccines

Expert opinion recommends that the CDC guidelines for the general population should be applied
to patients with multiple sclerosis. Serologic testing should be considered before giving the vaccine to test for immunity that may preclude the
need for a vaccination.

Published evidence for safety in patients with
multiple sclerosis was inconclusive for polio,
typhoid, and yellow fever (15, 27). Similarly, no
substantial evidence was identified for other vaccines such as rabies.

Hepatitis A Vaccination
Hepatitis A is a serious illness. No substantial
published evidence addressing the safety of this
vaccine in patients with multiple sclerosis was
found in the literature searches conducted for this
project.
RECOMMENDATION
Expert opinion recommends that the CDC
guidelines for the general population should be
applied to patients with multiple sclerosis.

RECOMMENDATION
These vaccines are effective in preventing serious
illnesses and expert opinion recommends that
they should be made available to patients with
multiple sclerosis as indicated for the general
population. The rabies vaccine in particular might
be considered for individuals such as veterinarians or animal laboratory workers who frequently
work with animals.

I M M U N I Z AT I O N S A N D M U L T I P L E S C L E R O S I S
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R E C O M M E N D AT I O N S F O R F U T U R E R E S E A R C H

B

ased on their review of the published literature, panel members concluded that there is a
paucity of data on the safety of common vaccines in patients with multiple sclerosis. They recommended that more randomized, controlled trials on vaccines be conducted in MS patients and
identified several specific areas of interest:
1. Hepatitis B can be a serious disease, and it is
important that all individuals have access to
this vaccine unless the vaccine itself poses an
undue safety hazard with multiple sclerosis.
The panel determined that a trial to evaluate
the safety of the hepatitis B vaccine in
patients should be a high priority to heighten
physicians’ confidence in administering the
vaccine to their MS patients. The trial should
also evaluate the immunological response to
the vaccine to address concerns that patients
with MS have poorer response to vaccines.
2. Some of the literature reviewed by the panel
suggests that the influenza vaccine may not
be as effective in patients with MS as in the
general population. The panel cited the need

for additional research on the efficacy of
the influenza vaccine in protecting against
influenza and in reducing the risk of
influenza-related MS relapses. However, the
panel acknowledged that only a randomized,
controlled trial requiring a large number of
patients—and therefore one impractical to
conduct—would constitute definitive evidence
of efficacy. A more limited trial evaluating the
antigenic response to influenza vaccine might
be easier to realize.
3. One small pilot trial suggests that the BCG
vaccine may reduce the number of exacerbations of MS (26). The panel suggests that
a controlled clinical trial be conducted to
examine the efficacy of the BCG vaccine in
patients with multiple sclerosis.
4. Another small pilot trial suggests that the
varicella vaccine may reduce MS disease
activity (25). The panel suggests that a
controlled clinical trial be conducted to
examine the efficacy of the varicella vaccine
in patients with multiple sclerosis.
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Prospective
cohort

Prospective
cohort

Prospective
cohort

Prospective
cohort with
concurrent
controls

Prospective
cohort

Prospective
cohort

41patients included in a
randomized controlled
trial of IFN-β1a
—68% female
—Median age 35 yrs

30 patients included in
randomized controlled
trial of IFN-β

170 patients with MS
—61% female
—Mean age 34.7 yrs
134 controls:
—63% female
—mean age 34.4 yrs

34 patients with MS followed
for 461 patient-months
—69 attacks of MS
—82 infections

34 patients with MS
—46 MS attacks

Study
Design

60 patients
—67% female
—Mean age 30 yrs
—46 patients had ≥1 relapse

Patients included
in the analyses

Class II
(narrow
spectrum
of persons)

Class II
(narrow
spectrum
of persons)

Class II
(narrow
spectrum
of persons)

Class II
(narrow
spectrum
of persons)

Class II
(narrow
spectrum
of persons)

Class II
(narrow
spectrum
of persons)

Level of
evidence

Herpes, RSV

URIs (70%)
GI infections
(14%)
Other bacterial
infections
(16%)

Colds, flu,
GI, herpes

URI

URI

URI (98%)
GI infections
(2%)

Infection
types
Main findings

Increase in antibodies to herpes in one patient
related to MS attack
Increase in antibodies to RSV in one patient
related to MS attack

33/69 (48%) MS attacks associated with infection
33/82 (40%) associated with MS exacerbation

Incidence of infections (%/month):
—Colds: 4.5% (MS) vs. 7.9% (controls)
—Flu: 1.2% vs. 1.9%
—GI: 0.8% vs. 2.0%
—Herpes: 0.03% vs. 0.3%
Exacerbation rate:
—0.64 per year during “at risk” periods (-2 week
to +5 weeks around infection)
—0.23 per year during “not at risk” periods

MS attack rates:
—2.92 per year during “at risk” periods (-1 week
to +5 weeks around URI)
—1.16 per year during “not at risk” periods

OR of attack rates of exacerbations during a
4 week period (-2 to +2) around the infectious
episode, compared to other periods:
2.0 (1.3-3.2)

RR of relapse during a 4 week period (-1 to +3)
around the infectious episode, compared to other
periods: 1.3 (p=0.0477)

Table 3. Studies exploring the risk of relapses or exacerbations of MS symptoms
in patients with MS after infectious episodes
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Retrospective
cohort

Case-control

Case-control

233 patients, of which 40
patients reporting influenza
symptoms:
—36 relapsing patients with MS
—4 primary progressive patients

39 patients with MS
39 community controls

92 patients with MS compared
to different control groups

Class IV
(no masked
evaluation)

Class IV
(no masked
evaluation)

Class IV
(no masked
evaluation)

Sinusitis

Colds
(coronavirus)

Influenza illness

Sinusitis were significantly more frequent in
MS than in control patients
Rate of MS attacks:
—0.025 per patient per year during the periods
around the sinusitis (-2 mo to + 6 mo)
—0.012 per patient per year out of these periods

Monthly cold frequency:
—13.3% in patients with MS
—13.7% in controls
Rate of MS exacerbation:
> 3 times higher in cold months than in non-cold
months (p = 0.028)

Number of relapses during a 6 week period
following the influenza illness:
—12/36 in relapsing MS group
—2/4 in the primary progressive group

8

7

6
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Prospective
cohort

Pilot prospective
clinical trial

20 patients with MS,
18 controls

45 patients with MS

Retrospective
case-crossover
study
Randomized
controlled
trial

Randomized
controlled
trial

89 participants of the
European Database for
Multiple Sclerosis

104 patients with relapsingremitting MS
—49 receiving influenza
vaccine
—54 receiving placebo

19 patients with relapsingremitting MS
—11 receiving influenza
vaccine
—8 receiving placebo

Inactivated vaccines

Single
cross-over

Study
Design

14 patients with relapsingremitting MS

Live attenuated vaccines

Patients included
in the analyses

Class I
(good
quality
RCT)

Class I
(good
quality
RCT)

Class III
(narrow
spectrum
of persons)

Class III
(patients
served
as own
controls)

Class II
(narrow
spectrum
of persons)

Class II
(inclusion/
exclusion
criteria not
clearly
stated)

Level of
evidence

Influenza

Influenza

Tetanus
Combine Te
Hepatitis B
Influenza

Varicella

Sabin polio

BCG

Infection
types
Main findings

Exacerbations:
—4 weeks follow-up: 1 (vaccine) vs.
1 (placebo), p=NS
—6 months follow-up: 3 (vaccine) vs.
2 (placebo), p=NS
Influenza episodes:
—2 (vaccine) vs. 1 (placebo)

Exacerbations:
—4 weeks follow-up: 3 (vaccine) vs.
2 (placebo), p=NS
—6 months follow-up: 11 (vaccine) vs.
6 (placebo), p=NS
Influenza episodes:
—7 (vaccine) vs. 3 (placebo)

RR (95% CI) of relapse if vaccinated during the
2 months before the relapse (risk period) vs.
vaccinated during the 8 month period before the
risk period: 0.71 (0.40-1.26)

Clinical changes at 12 months
after vaccination:
—14 patients improved
—4 worsened
—29 unchanged

Antibody response:
—55% of patients with MS
—44% of controls
No cases of MS exacerbation observed

Number of exacerbations:
—6 months before BCG: 9
—6 months after BCG: 1
Mean number of active MRI lesions:
—6 months before BCG: 2.27
—6 months after BCG: 0.98

Table 4. Studies exploring the risk of relapses or exacerbation of MS symptoms in
patients with MS after immunization
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Randomized
controlled
trial

Prospective
cohort

Prospective
cohort

Prospective
cohort

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort
Prospective
cohort

60 patients with relapsingemitting MS, 6 patients with
progressive MS
—33 receiving influenza
vaccine
—33 receiving placebo

127 patients with MS:
—65 receiving vaccine
—62 not vaccinated

6 patients with MS followed
12 months before and 12
months after vaccine

24 patients with MS (16
relapsing-remitting MS,
8 progressive MS)

233 patients with MS
—180 relapsing MS,
80 vaccinated
—53 primary progressive MS,
24 vaccinated

152 patients with MS:
—93 vaccinated (209
inoculations)
—59 not vaccinated

31 patients with MS

11 patients with relapsingremitting MS

Class IV
(no masked
evaluation)

Class IV
(no masked
evaluation)

Class IV
(no masked
evaluation)

Class IV
(no masked
evaluation)

Class II
(narrow
spectrum
of persons)

Class II
(narrow
spectrum
of persons)

Class II
(narrow
spectrum
of persons)

Class II
(inclusion/
exclusion
criteria not
reported)

Influenza

Influenza

Influenza

Influenza

Influenza

Influenza

Swine
Influenza

Influenza

No MS exacerbation during the 3 weeks following
the vaccine

No difference in exacerbation rate before and
after immunization

1 patient developed retrobulbar neuritis 24
hours after influenza vaccine

Exacerbation during the 6 weeks following
the vaccine:
—4/80 in the relapsing group
Influenza episodes:
—36 relapsing patients
Exacerbation after influenza: 13/36

1 patient developed optic neuritis 24 hours
after vaccine

5 patients had no change before and after
the vaccine
1 patient shifted to the progressive form of
the disease

Episodes of deterioration:
—vaccinated: 0.031 per patient-month
—not vaccinated: 0.032 per patient-month

Exacerbations:
—3 weeks follow-up: 2 (vaccine) vs.
4 (placebo), p=NS
—3 months follow-up: 4 (vaccine) vs.
4 (placebo), p=NS
Influenza episodes: not reported
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Pneumococcal
Polysaccharide
Vaccine (PPV)

Influenza Vaccine

Tetanus and
Diphtheria Toxoids
Combined (Td)

Agent

d. Alaskan Natives and certain American
Indian populations.

c. Persons ≥ 2 years with splenic dysfunction or asplenia, hematologic malignancy,
multiple myeloma, renal failure, organ
transplantation or immunosuppressive
conditions, including HIV infection.

b. Persons ≥ 2 years with chronic
cardiovascular or pulmonary disorders
including congestive heart failure,
diabetes mellitus, chronic liver disease,
alcoholism, CSF leaks, cardiomyopathy,
COPD, or emphysema.

a. Adults 65 years of age and older.

g. Groups, including household
members and caregivers, who can
infect high risk persons.

f. Persons 6 mo.–18 years of age
receiving long-term aspirin therapy.

e. Women in their 2nd or 3rd trimester
of pregnancy during influenza season.

d. Persons ≥ 6 months of age with
chronic metabolic diseases (including
diabetes), renal dysfunction, hemoglobinopathies, immunosuppressive or
immunodeficiency disorders.

Acute febrile illness.

Anaphylactic allergy
to eggs.

Neurologic or severe
hypersensitivity reaction
to prior dose.

Contraindications

The safety of PPV
Dose: 0.5 mL intramuscular (IM) or during the first trimester
of pregnancy has not
subcutaneous (SC)
been evaluated. The
*Persons vaccinated prior to age 65 manufacturer’s package
should be vaccinated at age 65 if 5 insert should be
or more years have passed since the reviewed for additional
first dose. For all persons with func- information.
tional or anatomic asplenia, transplant patients, patients with chronic
kidney disease, immunosuppressed
or immunodeficient persons, and
others at highest risk of fatal infection, a second dose should be
given—at least 5 years after first
dose.

b. Residents of nursing homes or other
facilities for patients with chronic
medical conditions.

One dose for most people*

Given annually, each fall.

c. Persons ≥ 6 months of age with
chronic cardiovascular or pulmonary
disorders, including asthma.

Dose: 0.5 mL intramuscular (IM)

Booster: At 10-year intervals
throughout life.

Dose: 0.5 mL intramuscular (IM)

Two doses 4–8 weeks apart, third
dose 6–12 months after the second.
No need to repeat doses if the
schedule is interrupted.

Primary Schedule

a. Adults 50 years of age and older.

All adolescents should be assessed at
11–12 or 14–16 years of age and
immunized if no dose was received
during the previous 5 years.

All adults

Indications

Continued

When indicated, vaccine should
be administered to patients with
unknown vaccination status. All
residents of nursing homes and other
long-term care facilities should have
their vaccination status assessed and
documented.

If elective splenectomy or immunosuppressive therapy is planned, give
vaccine 2 weeks ahead, if possible.

Avoiding subsequent vaccination
of persons known to have developed
GBS within 6 weeks of a previous
vaccination seems prudent; however, for
most persons with a GBS history who
are at high risk for severe complications,
many experts believe the established
benefits of vaccination justify yearly
vaccination.

Any person ≥ 6 months of age who
wishes to reduce the likelihood of
becoming ill with influenza should
be vaccinated.

Depending on season and destination,
persons traveling to foreign countries
should consider vaccination.

WOUND MANAGEMENT: Patients with
three or more previous tetanus toxoid
doses: (a) give Td for clean, minor
wounds only if more than 10 years since
last dose; (b) for other wounds, give Td
if over 5 years since last dose.
Patients with less than 3 or unknown
number of prior tetanus toxoid doses:
give Td for clean, minor wounds and Td
and TIG (tetanus immune globulin) for
other wounds.

Comments
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APPENDIX B:
Summary of Adolescent/Adult Immunization Recommendations

Hepatitis B Vaccine

Rubella Vaccine**

Measles and
Mumps Vaccines**

l. All unvaccinated adolescents.

k. Inmates of long-term correctional facilities.

j. Heterosexual men and women with multiple
sex partners or a recent episode of a sexually
transmitted disease.

i. Men who have sex with men.

h. Injecting drug users.

g. Certain international travelers.

f. Family members of adoptees from countries
where HBV infection is endemic, if adoptees
are HbsAg+.

e. Household contacts and sex partners of
those chronically infected with HBV.

d. Recipients of clotting-factor concentrates.

c. Hemodialysis patients.

b. Clients and staff of institutions for
the developmentally disabled.

a. Persons with occupational risk of exposure
to blood or blood-contaminated body fluids.

b. Health-care personnel who are at risk of
exposure to patients with rubella and who
may have contact with pregnant patients
should have at least one dose.

a. Persons (especially women) without written
documentation of immunization on or after
the first birthday or of seropositivity.

e. Persons entering post-secondary
educational institutions (e.g., college).

d. Travelers to foreign countries.

c. HIV-infected persons without severe
immunosuppression.

b. Health-care personnel born after 1956
who are at risk of exposure to patients with
measles should have documentation of two
doses of vaccine on or after the first birthday
or of measles seropositivity.

a. Adults born after 1956 without written
documentation of immunization on or after
the first birthday.

Booster: None presently
recommended.

Engerix-B: 10 µg/0.5 mL (light
blue cap)

Recombivax HB®: 5 µg/0.5 mL
(yellow cap)

Dose (Adolescents 11–19
years): intramuscular (IM)

Engerix-B®: 20 µg/1.0mL
(orange cap)

Recombivax HB®: 10 µg/1.0
mL (green cap)

Continued

d. Post-exposure prophylaxis: consult
ACIP recommendations, or state or local
immunization program.

c. Pregnant women should be seroscreened for HbsAG and, if positive,
their infants should be given postexposure prophylaxis beginning at birth.

Dose (Adult): intramuscular (IM)

a. Persons with serologic markers of
prior or continuing hepatitis B virus
infection do not need immunization.

Women should be asked if they are
pregnant before receiving vaccine, and
advised to avoid pregnancy for 3 months
after immunization.

Women should be asked if they are
pregnant before receiving vaccine, and
advised to avoid pregnancy for 30 days
after immunization.

b. For hemodialysis patients and other
immunodeficient or immunosuppressed
patients, vaccine dosage is doubled or
special preparation is used.

Anaphylactic allergy
to yeast.

Same as for measles
and mumps vaccines.

d. Immune globulin
preparation or blood/
blood product received
in preceding 3–11
months.

c. Pregnancy.

b. Anaphylactic
allergy to neomycin.

a. Immunosuppressive
therapy or immunodeficiency including
HIV-infected persons
with severe
immunosuppression.

No need to start series over if
schedule interrupted. Can start
series with one manufacturer’s
vaccine and finish with another.

Three doses: second dose 1–2
months after the first, third dose
4–6 months after the first.

Dose: 0.5 mL subcutaneous
(SC)

One dose.

Dose: 0.5 mL subcutaneous
(SC)

At least one dose. (Two doses
of measles-containing vaccine
if in college, in health-care
profession, or traveling to a
foreign country with second
dose at least 1 month after
the first.)
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Varicella Vaccine

OPV–Oral (live)
Vaccine)

—international travelers

—nonpregnant women of childbearing age

—persons who live or work in environments
in which transmission of varicella is likely
(e.g., teachers of young children, day care
employees, residents and staff in institutional
settings) or can occur (e.g., college students,
inmates and staff of correctional institutions,
military personnel)

e. Susceptible persons in the following
groups who are at high risk for exposure:

d. Susceptible family contacts of
immunocompromised persons.

c. All susceptible health-care workers.

b. Susceptible adolescents and adults living
in households with children.

a. Persons of any age without a reliable
history of varicella disease or vaccination, or
who are seronegative for varicella.

e. Unvaccinated adults whose children will
be receiving OPV.

d. Health-care workers who have close
contact with patients who may be excreting
wild polioviruses.

c. Laboratory workers who handle specimens
that may contain polioviruses.

b. Members of communities or specific
population groups with disease caused by
wild polioviruses.

a. Travelers to areas or countries where
poliomyelitis is epidemic or endemic.

Routine vaccination of those ≥ 18 years of
age residing in the United States is not
necessary. Vaccination is recommended for
the following high-risk adults:

Poliovirus Vaccine:

IPV–Inactivated
Vaccine;

Indications

Agent

Dose: 0.5 mL subcutaneous
(SC)

b. Untreated, active TB

For persons 13 years of age
and older, two doses separated
by 4–8 weeks. If >8 weeks
elapse following the first dose,
the second dose can be
administered without restarting
the schedule.

f. Pregnancy.

e. Immune globulin
preparation or blood/
blood product received
in preceding 5 months.

d. Family history of
congenital or hereditary immunodeficiency
in first-degree relatives,
unless the immune
competence of the
recipient has been
clinically substantiated
or verified by a
laboratory.

c. Immunosuppressive
therapy or immunodeficiency (including
HIV infection).

a. Anaphylactic allergy
to gelatin or neomycin.

IPV: Anaphylactic
reaction following
previous dose or to
streptomycin,
polymyxin B, or
neomycin.

Contraindications

For persons < 13 years of age,
one dose.

OPV is no longer recommended
for use in the United States.

Partially immunized
adolescents/adults: Complete
primary series with IPV (IPV
schedule shown above).

Dose: 0.5 mL subcutaneous
(SC) or intramuscular (IM)

IPV is recommended—two
doses at 4-8 week intervals,
third dose 6–12 months after
second (can be as soon as 2
months).

Unimmunized
adolescents/adults:

Primary Schedule

Continued

Women should be asked if they are
pregnant before receiving varicella
vaccine, and advised to avoid pregnancy
for one month following each dose of
vaccine.

Although no adverse effects have been
documented, vaccination of pregnant
women should be avoided. However,
if immediate protection is required,
pregnant women may be given IPV in
accordance with the recommended
schedule for adults.

In instances of potential exposure to
wild poliovirus, adults who have had a
primary series of OPV or IPV may be
given 1 more dose of IPV.

Comments
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Summary of Adolescent/Adult Immunization Recommendations continued

g. Consider food handlers, where
determined to be cost-effective by health
authorities or employers.

f. Persons with clotting factor disorders.

e. Persons with chronic liver disease.

d. Persons who work with HAV-infected
primates or with HAV in a research
laboratory setting.

c. Injecting and non-injecting illegal drug
users.

b. Men who have sex with men.

a. Persons traveling to or working in
countries with high or intermediate
endemicity of infection.

VAQTA®: Adults (18 years
of age and older): Two
doses, separated by 6 months.
Dose: 1.0 mL intramuscular
(IM); Persons 2–17 years of
age: Two doses, separated
by 6–18 months; Dose:
0.5 mL (IM)

Adults (19 years of age and
older)—Dose: 1.0 mL
intramuscular (IM); Persons
2–18 years of age: Dose:
0.5 mL (IM).

HAVRIX®: Two doses,
separated by 6–12 months.
A history of hypersensitivity to alum or
the preservative
2-phenoxyethanol
The safety of hepatitis A vaccine
during pregnancy has not been
determined, though the theoretical risk
to the developing fetus is expected to be
low. The risk of vaccination should be
weighed against the risk of hepatitis A
in women who may be at high risk of
exposure to HAV.

** These vaccines can be given in the combined form measles-mumps-rubella (MMR). Persons already immune to one or more components can still receive MMR.

Adapted from the recommendations of the Advisory Committee on Immunization Practices (ACIP) by the Centers for Disease Control. Foreign travel and less commonly used vaccines
such as typhoid, rabies, and meningococcal are not included.

Hepatitis A
Vaccine
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