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HOW DO VACCINES WORK?
Vaccination consists of stimulating the 
immune system with an infectious agent, 
or components of an infectious agent, 
modified with the intent to minimize harm 
or risk of infection so that when the host is 
confronted with that infectious agent, the 
immune system can adequately neutralize 
it before it causes ill effect, although 
adverse reactions may still occur.1  
By mimicking the presence of a pathogen, 
vaccines elicit multiple sequential 
reactions involving the 2 branches of 
the immune system: the innate and the 
adaptive (Figure 1).1,2 With time, the body 
is left with a supply of “memory”  
T lymphocytes and B lymphocytes that  
will remember how to fight that pathogen  
in the future.1

INNATE IMMUNE RESPONSE

SUBSEQUENT ADAPTIVE IMMUNE RESPONSE

ADAPTIVE IMMUNE RESPONSE

The vaccine’s antigens are phagocytosed by
dendritic cells and subsequently presented to other 
cells of the immune system, which initiate the 
adaptive immune response. 

Vaccine 
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Naive killer T cell
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In the event of an infection by a 
pathogen with antigens similar to 
those of the vaccination, 
memory T and B cells are 
immediately activated and trigger 
a prompt immune response to 
counteract the infection.

Antibody response: Once activated, helper T cells activate B cells, 
which generate antibodies against the vaccine antigens. Memory 
B cells will remain in circulation for years following vaccination.     

T-cell response: Activated 
T cells can differentiate into 
killer T cells, which recognize 
and directly attack infected 
cells, or memory T cells, which 
remain in circulation for years 
following vaccination.

Image adapted from Aderem A. Sci Am 2011;304:66-71.

Figure 1: Immune Stimulation Elicited by Vaccines2
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TYPES OF VACCINES

Several types of vaccines, each with its own strengths and limitations, are currently being used. Each type is categorized by the 
antigen used in its development, formulation, storage, use, and administration.3

Whole-Pathogen Vaccines

Whole-pathogen vaccines (Table 1) consist of the actual entire microbe that has been artificially attenuated (live-attenuated 
vaccines) or killed (inactivated vaccines).4

Live-Attenuated Vaccines3,4

Live-attenuated vaccines use an attenuated form of the microbe that causes a disease. Due to the strong similarity with the 
natural infective agent that causes the disease they are trying to prevent, these vaccines typically elicit a strong and durable 
immune response with just 1 or 2 doses.

Targeted Pathogens5,6 Immune Response3 Safety3

• Measles, mumps, rubella combined vaccine
• Rotavirus
• Smallpox
• Varicella zoster virus (chickenpox)
• Tuberculosis

• Live microorganisms provide sustained
antigenic stimulation, giving sufficient time
for memory cell production

• Attenuated pathogens are capable of
replicating within host cells

• Benefits of live vaccination typically
include mimicking typical immune response
of infection

• Attenuated pathogens can revert to original
form and cause disease

• Potential harm to individuals with
compromised immune systems (eg, HIV)

• Sustained infection (Bacille Calmette–Guerin
local lymphadenitis)

• Usually not given in pregnancy

Inactivated Vaccines3,5,6

Inactivated vaccines are produced by killing the pathogen with chemicals, heat, or radiation, so that it cannot cause disease. 
Inactivated vaccines may not always elicit an immune response and may provide short-lived immunity. As such, several doses 
over time (booster shots) may be needed in order to evoke a sufficient immune response or provide continued immunity 
against a given disease. Sometimes, adjuvants are added to inactivated vaccines to increase the immune response and 
lengthen the time in which T and B cells are activated.

Targeted Pathogens5 Immune Response3,7 Safety3

• Hepatitis A
• Influenza (shot only)
• Polio (shot only)
• Rabies

• Cannot replicate
• Immune response mostly humoral
• Antibody titer diminishes with time
• Generally reduced immune response

compared with live vaccine
• May not always induce an immune

response at first dose
• Response may not be long-lived, requiring

several doses of vaccine

• Because the vaccine does not contain
genetic material of the pathogen, it cannot
cause the actual disease

Table 1: Live and Inactivated Vaccines
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Subunit Vaccines

Subunit vaccines (Table 2) include only the components, or antigens, that stimulate the immune system, rather than the entire 
pathogen.3,4 They include recombinant, polysaccharide, conjugate, and toxoid vaccines. Toxoid vaccines use toxin made by the 
pathogen that causes a disease, eliciting an immune response to the toxin itself and not the germ.5

Subunit, Recombinant, Polysaccharide, Conjugate, and Toxoid Vaccines4

A vaccine that includes only the essential antigens that can elicit an immune response is generally easier to produce and has 
the potential to minimize potential side effects. However, subunit vaccines often require the incorporation of adjuvants to elicit a 
strong protective immune response because the antigens alone may not be sufficient to induce adequate long-term immunity.

Targeted Pathogens5,8 Immune Response3 Safety3

Subunit, recombinant, polysaccharide, 
conjugate
• Haemophilus influenzae type b disease
• Hepatitis B
• Human papillomavirus
• Influenza
• Pertussis (whooping cough - part of the

DTaP combined vaccine)
• Streptococcus pneumoniae (pneumococcal

disease)
• Neisseria meningitidis (meningococcal

disease)
• Shingles

Toxoid
• Diphtheria
• Tetanus

• Generally reduced immune response
compared with live vaccines

• Must determine which combination of
antigenic properties will produce an
effective immune response

• Presence of only antigenic component(s)
of pathogen reduces reactogenicity and
cannot cause infection

Table 2: Subunit Vaccines

DTaP, diphtheria, tetanus, and pertussis. 

Nucleic Acid Vaccines

Nucleic acid vaccines (Table 3) are a newer approach to immunization. They involve the introduction of genetic encoding material into 
the body’s own cells. In turn, the cells use this genetic material to produce the antigens against which an immune response is elicited.4

DNA Plasmid, mRNA

Nucleic acid vaccines are currently being investigated for multiple diseases and have the potential to stimulate long-term 
immune responses, vaccine stability, and relative ease of large-scale vaccine manufacture, although whether these targets will 
be achieved has yet to be determined.4

Targeted Pathogens9 Immune Response10,11 Safety and Development11

• SARS-Cov-2a Still a novel vaccination approach,  
nucleic acid vaccines must be assessed on 
a case-by-case basis 
• The immunogenicity of nucleic acid

vaccines compared with other more
traditional vaccine approaches remains an
open question

• Applicability will depend on the nature of the
agent being immunized against, the nature
of the antigen, and the type of immune
response required for protection

• Vaccine designed to not cause infection of
the targeted pathogen

• Potential for rapid development
• Simpler manufacturing

Table 3: Nucleic Acid Vaccines

aAuthorized in Canada for use as of May 18, 2021.9

Sponsored by Sanofi Genzyme. MAT-US-2101699 v1 Expiration Date: 04/19/2023

I0463056
Rectangle

I0463056
Sticky Note
Accepted set by I0463056

I0463056
Typewritten Text
MAT-CA-2100755

I0463056
Sticky Note
Accepted set by I0463056



4

SANOFI GENZYME NEUROLOGY SCIENCEISSUE 1 5

Viral Vector Vaccines

Viral vector-based vaccines (Table 4) don’t actually contain antigens, but rather use a modified virus (the vector) to deliver genetic 
information for the antigen to the body’s own cells.12 These, in turn, synthesize the antigen and trigger an immune response.

Nonreplicating Vector Vaccines, Replicating Vector Vaccines12

In these types of vaccines, the viral vector acts as a delivery system, providing a means to invade the cell and insert the code 
for a different virus’s antigens (the pathogen to vaccinate against). In turn, human cells manufacture the antigen as if it were 
one of their own proteins, and this is presented on their surface. Subsequently, immune cells detect the foreign antigen and 
mount an immune response against it. The virus itself is harmless, and by getting the cells only to produce antigens, the body 
can mount an immune response without developing disease.

There are 2 main types of viral vector-based vaccines. Nonreplicating vector vaccines are unable to make new viral particles; 
they only produce the vaccine antigen. Replicating vector vaccines also produce new viral particles in the cells they infect, 
which then go on to infect new cells that will also make the vaccine antigen.

Viral vector vaccines elicit a strong immune response; however, may have limited efficacy in individuals who have been 
previously exposed to the virus vector and have developed immunity against it. 

Target Pathogens

• SARS-CoV-29,a

• Ebola virus12

Table 4: Viral Vector Vaccines

aAuthorized in Canada for use as of May 18, 2021.9
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FACTORS INFLUENCING  
VACCINE PERFORMANCE

SANOFI GENZYME NEUROLOGY SCIENCEISSUE 1 6

4

Figure 2: Factors Impacting Vaccine Performance14-17

Type of vaccine14

Live vaccines will 
generally induce a stronger 

and more sustained 
antibody response than 

inactivated vaccines

Vaccine intervals14

A minimum interval of 
3 weeks (between primary 

doses) and 4 months
(between primary dose 
and boosting) allows 

for stronger
response

Age14

Gradual decline of 
the immune system in 

the elderly or its 
immaturity in young 

children can limit 
antibody response

Vaccine
Performance

Genetics15

Analysis of study data 
in twins suggests that 
genetic factors may 
influence antibody 

response to 
vaccination

Immune 
competence14

 Poor health, high stress 
level, and use of 

immunosuppressive 
therapies can reduce 

body’s ability to mount 
an appropriate 

immune response

Other factors16,17 

Response to influenza 
vaccine can be affected by 
previous vaccination history 

and antibody titer of the 
person, and similarity 

between influenza viruses 
in the vaccine and
those spreading in

the community

The immune response to vaccination varies 
considerably between individuals, with up to 
5–10% of vaccines failing to induce long-term 
protective antibody levels in vaccinated 
individuals.13 The efficacy and safety of 
vaccines is influenced by a plethora of factors 
(Figure 2). 

Age-Associated Vaccine Responses 
Aging is accompanied by increased 
susceptibility to bacterial and viral infections 
indicative of a decline in immunity known 
as immunosenescence.18 Importantly, 
immunosenescence has significant 
implications for the effectiveness of 
immunization strategies in aging adults due to 
their decline in adaptive immunity, resulting in 
potentially reduced vaccine responses.17 
Furthermore, aging individuals are more likely 
to have a reduced initial antibody response to 
vaccination, and also experience reduced 
vaccination longevity.19 A recent meta-analysis 
of the effectiveness and safety of influenza 
vaccines in the elderly found that among the 
aged 65 years and older population, vaccine 
effectiveness against influenza-like illness is 
reduced to 39%, and 49% against laboratory-
confirmed influenza, compared with 59% for 
adults aged 18–65 years against laboratory-
confirmed influenza.18,19 In conclusion, 
evidence indicates a decrease in the 
immunological responsiveness to vaccination 
throughout adult life, warranting special 
considerations pertaining to immunization 
strategies in the elderly.19 

Role of Genetics in Vaccine Response 

Emerging evidence from vaccination studies in twins indicates 
a pivotal impact of each person’s individual genetic 
background on the heterogeneity of response to vaccines.13,15 
In a study of 100 twin pairs, hereditability accounted for 89%, 
39%, and 46% of the variation of immunoglobulin G titers in 
humoral immunity after vaccination for measles, mumps, and 
rubella, respectively.20 Furthermore, an analysis of 207 twin 
pairs 

reported high heritability for antibody responses to hepatitis 
B (77%), oral polio (60%), tetanus (44%), and diphtheria 
(49%) vaccines.21 Epidemiological and family vaccine studies 
have shown familial aggregation of human leukocyte antigen 
markers and polymorphism findings, emphasizing the 
importance of identifying genetic associations with vaccine-
induced immune responses, as well as understanding the 
functional consequences of each gene and polymorphism 
association with individual responses to immunization.13
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According to the American Academy of Neurology (AAN), 
preventing infections through vaccination is an integral 
component of disease management for patients with MS.22 
Since evidence indicates that some infections may increase 
the risk for MS exacerbations,23 decreasing the infection rate 
in MS patients by means of vaccination may reduce the risk 
of relapses and consequently improve patients’ quality of 
life.24 
Although the risk of contracting common infectious diseases 
in people with MS is not well-established, evidence indicates 
a correlation between infectious episodes and an increased 
risk of MS exacerbations.25 Additionally, commonly used 
vaccinations in patients with MS do not appear to increase 
the short-term risk of relapses (Figure 3).26,27 As such, the 
AAN supports strategies to minimize the risk of acquiring 
infectious diseases that may trigger exacerbations of MS as 
well as the safety of using influenza, hepatitis B, varicella, 
tetanus, and Bacille Calmette–Guerin vaccines in patients 
with MS.25

 

0.0 1.0 2.0 3.0 4.0 5.0
Relative risk of relapse 

Combined tetanus 
Hepatitis B 

Tetanus alone 
Any vaccine 

Influenza 

0.22 (0.05–0.99)
0.67 (0.20–2.17)

0.75 (0.23–2.46)
0.71 (0.40–1.26)

1.08 (0.37–3.10)

Relative risk 
(95% confidence interval) Type of vaccine 

The MS Society of Canada has made immunization 
recommendations for people with MS for specific vaccines 
(Table 5).27 However, the MS Society of Canada recommends 
that patients undergoing a serious relapse should put off 
vaccination for 4 to 6 weeks after relapse onset.27 Additionally, 
live-attenuated vaccines are usually not recommended for 
people with MS because their potential to cause disease is 
weakened but not completely inactivated.27           

BENEFITS AND CONSIDERATIONS OF 
VACCINATION IN PATIENTS WITH MS 

Sponsored by Sanofi Genzyme. MAT-US-2101699 v1 Expiration Date: 04/19/2023
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Figure 3: Risk of Relapse Associated With Exposure to 
Vaccines in the Preceding 2 Months in 643 MS Patients26
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Vaccine Type Recommendations for Use 
Varicella 

(chickenpox)28 
Live-
attenuated 

•Recommended for routine vaccination in childhood: 2 doses of any varicella-containing (univalent
varicella or MMRV) vaccine. First dose at 12 to 15 months old, second dose at 18 months old or
thereafter but not later than school entry
•Children 12 months to 13 years old not immunized: 2 doses of any varicella-containing vaccine 
•People aged 13 to 50 years old susceptible to varicella: 2 doses of univalent varicella vaccine 

Herpes Zoster 
(shingles)29 

Live-
attenuated 
or 
Non-live 
recombinant 

•RZV is recommended in people aged ≥50 years without contraindications, and can be considered in
immunocompromised people ≥50 years old 
•Adults ≥50 years old who have had shingles or received LZV should get RZV after at least 1 year if
they do not have contraindications 
•If RZV is contraindicated, LZV can be considered if immunocompetent and ≥50 years old 

Influenza8,a Inactivated 
viral 

•Influenza vaccination should be offered to people aged ≥6 months who do not have any
contraindications to the vaccine, focusing on groups where vaccination against influenza is is
particularly recommended (people at high risk of complications or hospitalization from influenza, 
people who may transmit influenza to high risk individuals, people providing essential community
services, and people directly in contact with poultry infected with avian influenza) 
•People at high risk:

– All children aged 6–59 months and all adults aged ≥50 years
– Adults and children with chronic pulmonary (including asthma, bronchopulmonary

dysplasia, cystic fibrosis), cardiovascular, renal, neurologic or neurodevelopment
conditions, hemoglobinopathy or anemia, or diabetes mellitus and other metabolic 
disorders

– People who have immune compromising conditions (including immunosuppression 
caused by medications or diseases) 

– All individuals who are pregnant
– Children and adolescents (6 months–18 years of age) who are receiving acetylsalicylic

acid 
– Residents of nursing homes and other chronic care facilities
– Indigenous peoples
– Persons who are morbidly obese (body mass index ≥40)

•People who may transmit influenza to high risk individuals:
– healthcare workers, household contacts of high-risk individuals, people providing childcare 

to children ≤59 months, people providing services to high risk individuals in closed 
settings

Human 
papillomavirus 
(HPV)30 

Inactivated 
recombinant 

•HPV2 or HPV9 vaccine is recommended for females aged 9 to <27 years old 
•HPV9 vaccine is recommended for males ages 9 to <27 years old 
•HPV2 or HPV9 may be given to females ≥27 years old at ongoing risk of exposure
•HPV9 vaccine may be given to males ≥27 years old at ongoing risk of exposure

Hepatitis B Virus 
(HBV)31 

Inactivated 
recombinant 
or 
inactivated 
antigen 

•Recommended that all children receive routine HBV immunization 
•Pre-exposure vaccination is recommended for high-risk groups
•Post-exposure prophylaxis should be offered to infants born to HBV-infected mothers, susceptible 
people exposed to bodily fluids or blood containing HBV, susceptible people who are household or 
sexual contacts of someone with acute HBV or a chronic carrier of HBV 

– All pregnant women should be screened for hepatitis B surface antigen (HBsAg) 
•Infants born to HBV-infected mothers should be given a dose of monovalent HBV vaccine within 12 
hours of birth, and second and third doses of the HBV vaccine given at 1 and 6 months
•Unvaccinated adults at increased risk for exposure to HBV should receive HBV immunization 
•Individuals with mucosal or percutaneous exposure to HBV may receive the HBV vaccine 

Tetanus, 
diphtheria, 
and pertussis 
(DTaP/Tdap)32 

Toxoid 
(nonlive) 

•DTaP is authorized in children less than 7 years old. DTaP-HB-IPV-Hib vaccine is authorized in
children aged 6 weeks to 23 months and may be administered to children aged 24 months to <7 
years.
•DTaP-IPV-Hib vaccine should be administered at 2, 4, 6 and 12 to 23 months of age 
•Tdap should be given to adolescents 14 to 16 years old as the first 10-year booster dose 
•Adults aged ≥18 years who have not received at least 3 doses of tetanus toxoid-containing vaccine
(a primary series) should get 1 dose of Tdap-IPV vaccine followed by 2 doses of Td-IPV vaccine 
•A Td vaccine booster dose is recommended every 10 years

Pneumococcal 
vaccines33 

Inactivated •Pneumococcal conjugate vaccine (Pneu-C-13) protects against 13 types of pneumococcal bacteria;
pneumococcal polysaccharide vaccine (Pneu-P-23 protects against 23 types of pneumococcal
bacteria 

– Healthy infants aged 2 to <12 months should receive routine immunization with Pneu-C-
13 vaccine 

•Recommended adults ≥65 years, or at high risk of invasive pneumococcal disease (IPD) because of
lifestyle factors (smoking, alcohol use disorder) receive 1 dose of Pneu-P-23 vaccine 
•Adults at high risk of IPD due to immunocompromising conditions should receive 1 dose of Pneu-C-
13 vaccine and at least 8 weeks later receive 1 dose of Pneu-P-23 vaccine

SARS-Cov-29 mRNA or 
Viral vector 

•As of May 18th, 2021, 4 COVID-19 vaccines have been authorized for use requiring 1 or 2 doses 
•Pfizer-BioNTech vaccine can be used in ages 12 and older, with 2 doses given 21 days apart
•Moderna vaccine can be used in ages 18 and older, with 2 doses given 28 days apart
•AstraZeneca vaccine can be used in ages 18 and older, with 2 doses given 4 to 12 weeks apart

– An extended interval of 16 weeks has been used for all vaccines with 2 doses
•Janssen vaccine can be used in ages 18 and older, and is a single dose 

ISSUE 1 SANOFI GENZYME NEUROLOGY SCIENCE 8

aAccording to the MS Society of Canada, the nasal influenza vaccine, which is a live-virus vaccine, is not recommended for people with MS.27

The recommendations of the noted organizations are those of those organizations and do not necessarily reflect the views of Sanofi Genzyme. 
The risks and benefits of an MS patient taking a vaccine should be made on a case-by-case basis based on the judgment of the treating 
physicians and a discussion with the patient.
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Depending on the cell types targeted, there is a concern 
that immunosuppression or modulation induced by relapsing 
MS therapies may potentially limit a patient’s ability to 
mount an immune response and hence increase risk of 
infection.34,35 Live-attenuated virus vaccines are not as 
effective following periods of immunosuppression and should 
not be administered for 3 months following treatment with 
immunosuppressive medications.36 Inactivated vaccines are 
generally safe in patients receiving DMTs; however, 
the vaccine might need to be re-administered after immune 
competence is restored.36 Due to the risk of infections 
with some relapsing MS therapies, vaccinations may be 
considered before initiating DMT treatment.34 

Patients Receiving Chronic Immunosuppressant 
Therapies, Including Corticosteroids

Corticosteroids can have a broad, dose-dependent 
immunosuppressive effect and lead to impaired antibody 
response or vaccine-induced infection following 
immunization with inactivated or live-attenuated vaccines, 
respectively.34 As such, live-attenuated vaccines are 
generally not recommended for people with MS on 
immunosuppressant therapies, due to high potential risk of 
infection.36

The MS Society of Canada recommends that people on 
immunosuppressants should consult their neurologist before 
taking any live-virus vaccine.27

Patients Receiving Immunomodulatory DMTs Alone, 
Without Concomitant Immunosuppressant Medications

Although case studies have shown good efficacy of 
vaccination in patients receiving DMT treatment, there is a 
paucity of large prospective studies on the impact of DMTs 
on efficacy of vaccines in MS.34 Limited data indicate that 
certain immunomodulatory therapies do not appear to 
interfere with the efficacy of live-attenuated vaccines.36

Sponsored by Sanofi Genzyme.

EFFECT OF MS DISEASE-MODIFYING 
THERAPIES (DMTs) ON VACCINE  
EFFICACY

Importance of Vaccination History 
for MS Patients37

It is important for practitioners 
to carefully assess vaccination 
history for patients with MS who 

are immunocompromised or being 
considered for immunotherapy. 

Plans for future vaccinations 
should be made according to 

the MS therapeutic strategy.  The 
optimal timing for any vaccination 
should be based upon the relative 
need for rapid protection and the 

likely response to vaccination. 
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Sponsored by Sanofi Genzyme.

Vaccine Recommendations

Hepatitis B27 Recommended for all adults, adolescents, and children who are at risk of contracting this potentially 
life-threatening disease. 

Human papillomavirus27 Indicated in women aged 9 to 45 to prevent certain types of HPV infection and associated diseases. 
Indicated in men aged 9 to 26 to prevent certain types of HPV infection and associated diseases.

Pneumococcal bacteria27 A dose of Pneu-C-13 is recommended for those 65 years and older who have not received the vaccine 
prior. At least one year later, a dose of Pneu-P-23 is recommended.

SARS-Cov-238 It is unknown how many people in the vaccine clinical trials had MS, so data on the effectiveness and safety 
of COVID-19 vaccines in people with MS are not yet available. However, the MS Society of Canada and the 
Canadian Network of MS Clinics (CNMSC) recommends that people with MS should consider getting a 
COVID-19 vaccine. The CNMSC recommendation includes all people with MS (including youth) as the 
potential risks of the vaccine are outweighed by the risk of COVID-19. 
Vaccination should be considered as soon as it is available to people with progressive MS, those who are 
older, those who have a higher level of physical disability, those with certain medical conditions (eg. 
diabetes, high blood pressure, obesity, heart and lung disease, pregnancy), and Black, Indigenous, and 
Hispanic populations, which are among groups with the highest risk for hospitalization due to COVID-19. 
Members of the same household and close contacts should also get a COVID-19 vaccine when available to 
decrease the impact of the virus.
Patients should discuss with their health care provider for any decisions regarding vaccines.

Seasonal influenza27,39 Recommended annually for patients with MS, unless there is a specific contraindication (eg, prior severe 
reaction).
Live-attenuated vaccines are not recommended for someone with MS.
Patients experiencing a serious relapse affecting their ability to carry out activities of daily living should put 
off vaccination until 4 to 6 weeks after relapse onset.
There are no studies regarding the high-dose flu vaccine in individuals of any age with MS.

Shingles27 If the patient has the virus already (prior chickenpox or antibodies) the live-virus vaccine (Zostavax) is likely safe 
and beneficial. Shingrix is effective in preventing shingles. Patients should discuss with their health care provider.

Smallpox27 Should be made available to any individual with MS who is exposed to smallpox.

Varicella27 Should be considered for patients who have not had chickenpox, have no evidence of prior immunity, and 
are considering an MS therapy that may potentially suppress cell-mediated immunity. The vaccine should 
be given 6 weeks before starting MS therapy.

Table 5: MS Society of Canada Vaccination Recommendations for People With MS

The recommendations of the noted organizations are those of those organizations and do not necessarily reflect the views of Sanofi Genzyme. The risks and benefits of an MS patient taking a vaccine should be 
made on a case-by-case basis based on the judgment of the treating physicians and a discussion with the patient.
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The World Health Organization has defined vaccine hesitancy as “a delay in acceptance or refusal of vaccines despite 
availability of vaccination services” and identified it as one of the top global threats in 2019.37,40 
Multiple factors underlie vaccine hesitancy, including geographic area, culture, community, socioeconomic status, political 
inclination, parental age, beliefs about safety and effectiveness, and the availability of lay advice via online and social media 
resources.37 The single most important factor influencing a patient's decision to be vaccinated is a recommendation from his or 
her HCP. As such, being at the center of patient care, clinicians maintain a pivotal role in promoting immunization and remain 
crucial in disseminating accurate scientific information on vaccines.41 Although providers’ recommendation is an important 
determinant of patients’ attitude toward vaccination, patients may question the information received from clinicians. As such, it is 
important for providers to facilitate open discussion with patients about any specific vaccination-related concerns.41

Addressing vaccine hesitancy is especially important in the context of MS immunosuppressive treatments, due to the increased 
risk of significant morbidity and mortality associated with infection in patients with reduced immunocompetence.37 As such, 
strategies to manage vaccine hesitancy, particularly in patients with MS, are needed.37
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ADDRESSING  
VACCINE HESITANCY 
THROUGH PATIENT 
EDUCATION 

Conclusions
People with MS are at risk for higher morbidity and mortality from 

vaccine-preventable infections.37 Specific considerations should guide 

the planning of vaccination strategies for patients, based on their MS 

treatment and immunocompetence status.36,37 It is important for the 

practitioner to address any patient’s reluctance to accept vaccination 

and to carefully plan any immunization strategy that is compatible 

with each patient’s individual MS therapeutic approach.37
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