
Patients with chronic inflammatory rheumatic or
autoimmune conditions are known to be at approx-
imately two-fold greater risk of severe infections

than healthy adults. While the mechanism of increased
risk is not entirely understood, it is likely to be multifac-
torial and involve aberrations in immune system function,
prevalent underlying comorbidity, and the immunosup-
pressive properties of many of the therapeutic agents
used to manage disease. Immunization therefore repre-
sents an important and sometimes overlooked element of
the care of these patients.  

Several principals guide the immunization of immuno-
compromised patients due to disease or therapy. Patients
with underlying autoimmune rheumatic diseases (RD) and
those undergoing treatment with immunosuppressive
medications should receive all routinely recommended
inactivated adult vaccines (Table 1). In general, patients
receiving immunosuppressive doses of medications should
not receive live attenuated vaccines because of the risk of
disseminated disease caused by the vaccine strains; the
decision to withhold live vaccines should be made after
careful assessment of the risk:benefit of a particular live
vaccine in an individual patient given the patient’s under-
lying diagnosis and degree of immunosuppression. Many
patients with chronic inflammatory conditions are cared
for by both primary-care and specialty physicians, so it is
critical that rheumatologists actively review immunization
histories at each visit and seize opportunities to provide all
recommended vaccines, or provide clear guidance to 
primary-care physicians about which vaccines should be

provided or avoided. Because the immune response to
some vaccines may be suboptimal in this population, pro-
tection should be optimized by providing recommended
vaccines as early in the disease course as possible and, ide-
ally, before initiation of immunosuppressive medications.
Protection should also be optimized by ensuring that all
household and other close contacts of these patients have
received all recommended vaccines.

Further history from Mrs. M reveals that she has
received all recommended childhood vaccines, but has
never received any vaccines as an adult. She works as a
librarian, has three adult children and one infant
grandchild. She is married and monogamous. Aside
from her RA, she is well and takes no medications other
than her MTX and hydroxychloroquine. 

Like all adults, Mrs. M should receive a single dose of
tetanus-diphtheria-acellular pertussis (Tdap) vaccine.
While serious disease due to pertussis typically occurs in
young infants, approximately 20% of all cough illness in
adults lasting longer than 10 days is due to pertussis. The
incidence of pertussis is increasing in adolescents and
adults since the advent of routine pertussis immunization
in childhood. Administration of Tdap is of particular
importance in Mrs. M because of her risk of transmitting
pertussis to her infant grandchild, who would be at high
risk of severe disease. Following a single dose of Tdap, 
Mrs. M should continue to receive a booster dose of
tetanus-diphtheria toxoid (Td) every 10 years.  
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Mrs. M is a 56-year-old woman with longstanding rheumatoid arthritis (RA) for which she has been maintained
on methotrexate (MTX) for many years. Because of ongoing disease activity and functional limitation,
hydroxychloroquine was added three months ago. Despite this, she has had ongoing disease activity and a
decision has been made to initiate therapy with infliximab. Prior to starting this agent, you wish to review her
immunization history and ensure that she has been brought up to date on all recommended vaccinations. 



Annual influenza immunization is recommended in
patients immunocompromised due to disease or therapy.
Only trivalent inactivated influenza vaccine (TIV) should
be used in this population. Live attenuated influenza vac-
cine (LAIV) should not be used, but is safe in household
contacts of immunocompromised patients. Although
influenza vaccine effectiveness may be lower than in
healthy adults, limited studies suggest that the majority of
immunocompromised adults will mount a protective
humoral antibody response to TIV. Delivery of TIV into the
dermis of the skin has the potential to enhance the
immune response to influenza vaccine by exposing the
vaccine antigen to antigen-presenting dendritic cells
present in high concentrations in the dermis. Amongst
adults aged 60 years and older, intradermal TIV has been
shown to elicit immune responses that are superior to
conventional intramuscular TIV. Based upon improved
immunogenicity in the elderly, it is reasonable to consider
the use of intradermal TIV in younger immunocompro-
mised patients to optimize protection. A high-dose TIV
vaccine containing four times the influenza antigen pres-
ent in conventional TIV products has been shown to elicit
higher immune responses in elderly adults and in patients
with human immunodeficiency virus. When this vaccine
becomes available in Canada in the near future, it will
offer an alternative with improved immunogenicity and
potentially improved effectiveness in immunocompro-
mised adults. Studies of the immunogenicity and efficacy
of adjuvanted TIV, intradermal TIV, quadrivalent and high-
dose TIV are urgently needed to inform decisions about
the preferred influenza vaccination strategy in this 
high-risk population.  

Recommendations for the prevention of pneumococcal
disease in immunocompromised adults have recently
changed in Canada (Table 1). Invasive pneumococcal dis-
ease is an important cause of morbidity and mortality in
immunocompromised adults, those 65 years and older
and adults of all ages with medical comorbidities. There
are currently two vaccines available for the prevention of
pneumococcal disease in adults. The immunogenicity of
23-valent pneumococcal polysaccharide vaccine (PPV-23)
has been evaluated in patients with chronic rheumatic or
autoimmune diseases with mixed results. In general,
patients with systemic lupus erythematosus (SLE), RA, and
those on disease-modifying antirheumatic drugs
(DMARDs), including monotherapy with MTX, tend to
mount protective immune responses less frequently than

healthy adults to some vaccine strains. Some data suggest
the duration of antibody protection may also be reduced.
A 13-valent conjugated pneumococcal vaccine (PCV-13)
has recently been authorized for use in adults in Canada
and is now recommended by the National Advisory
Committee on Immunization (NACI), for all immunocom-
promised adults. While no studies of vaccine effectiveness
of PCV-13 have been done, PCV-7, the 7-valent pneumo-
coccal conjugate vaccine used prior to PCV-13 has been
shown to prevent invasive pneumococcal disease in HIV-
infected adults; PPV-23 was not effective in such patients.
Studies of the immunogenicity of PCV-13 in immunocom-
promised adults have shown mixed results but, in general,
PCV-13 appears to be more immunogenic in patients who
have undergone hematopoietic stem cell transplant and
those with HIV infection; the data is less convincing in
patients with solid organ transplant. There have been no
studies of immunogenicity or effectiveness of PCV-13 in
patients with autoimmune RDs. Given the importance of
invasive pneumococcal disease as a cause of morbidity
and mortality in immunocompromised adults, the subop-
timal effectiveness of PPV-23, and the potential immuno-
logic advantages of PCV-13, NACI now recommends that
all immunocompromised patients receive both PCV-13
and PPV-23 to provide optimal humoral immunity against
the 13 pneumococcal strains in PCV-13, and to broaden
coverage against the additional pneumococcal strains in
PPV-23. Because the immune response to PCV-13 is
impaired in patients who have recently received PPV-23,
the timing of administration of these vaccines in very
important. Patients who have not received PPV-23 should
receive a dose of PCV-13 followed eight weeks later by a
dose of PPV-23; a single booster dose of PPV-23 five years
later completes the series. Patients who have had PPV-23
in the past should receive a dose of PCV-13 at least one
year after the dose of PPV-23; a single booster dose of
PPV-23 should be given at least eight weeks after the 
PCV-13 and five years after PPV-23 to complete the series.  

Mrs. M should receive a dose of PCV-13 now followed by
PPV-23 in eight weeks and a booster in five years. PCV-
13 and PPV-23 can be co-administered with influenza
vaccine for convenience.  

Shingles, caused by reactivation of latent varicella
zoster virus from the spinal and cranial sensory ganglia, is
characterized typically by unilateral pain and vesicular
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rash in a dermatomal distribution. Approximately one in
three adults will develop shingles in their lifetime; rates of
shingles in immunocompromised adults are two- to five-
fold higher than in the general population. Patients with
RA have a rate of shingles of 13-14 cases per 1,000 per-
son-years compared to 1.5-4 cases per 1,000 person-
years in healthy adults. Additionally, persons with
immunocompromise are much more likely to experience
complications of shingles, including the risk of dissemi-
nated disease and much higher rates of post-herpetic 
neuralgia, a chronic, debilitating neuropathic pain syn-
drome. Thus, prevention of shingles is a high-priority area
of vaccine research and development.  

At present, there is only one licensed shingles vaccine,
a live-attenuated herpes zoster vaccine which, in clinical
trials, has been shown to prevent approximately half of all
shingles cases and two-thirds of cases of post-herpetic
neuralgia in healthy adults aged 60 years and older and to
have slightly better efficacy in adults 50 to 59 years old.

The herpes zoster vaccine is currently recommended for
all Canadian adults aged 60 years and older and may be
considered in those aged 50 years and older who desire
protection from shingles, or who are anticipating
immunosuppression which would put them at increased
risk of disease. In general, live-attenuated shingles vaccine
is contraindicated in the immunocompromised. Chronic
inflammatory, RD and autoimmune diseases are not, in
themselves, a contraindication to this vaccine; however,
many of the medications used to treat these conditions
are sufficiently immunosuppressive to warrant caution,
and there is little data to guide decision-making with
some routinely used DMARDs. Given the disproportion-
ate burden of shingles in the immunocompromised popu-
lation, careful risk:benefit assessment should be undertak-
en in patients receiving or intending to start DMARDs.
When possible, herpes zoster vaccine should be adminis-
tered prior to initiation of immunosuppressive therapy to
optimize immunogenicity and safety. Ideally, the vaccine
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Table 1
Routinely Recommended Adult Immunizations 

Inactivated Vaccines
Diphtheria/Tetanus (Td)

Indication
All adults

Further Doses
Every 10 years

Acellular pertussis (Tdap)

Influenza*

PPV-23

PCV-13

Human papillomavirus (HPV)

Quadrivalent conjugate
meningococcal 

Live Attenuated Vaccines

Measles/Mumps

Rubella

Varicella zoster

Herpes zoster

All adults

Adults ≥ 65 years, high-risk†

Adults ≥ 65 years, high-risk‡ 

Immunocompromised adults

Males and females 9 years -26 years

2 years – 55 years, high risk

Adults born 1970 or later

Susceptible adults

Susceptible adults

Adults ≥ 60 years (consider ≥ 50 years)

Yearly

Booster dose at 5 years†† 

PPV-23 after 2 months, then 5
years later‡‡

3 doses

8 weeks, every 5 years

High risk (HCW, military, students)

8 weeks

*Refers to TIV vaccines given intramuscularly or intradermally. LAIV should not be used in immunocompromised patients.  
†High-risk conditions include cardiac or pulmonary disorders (including asthma), diabetes mellitus and other metabolic diseases, cancer, immune compromising conditions (due to disease and/or therapy), renal disease, anemia or
hemoglobinopathy, conditions that compromise the management of respiratory secretions, morbid obesity (Body Mass Index [BMI] ≥ 40), and pregnancy; residents of chronic care facilities or nursing homes and household contacts
of patients with high risk conditions should also be vaccinated. 
‡Includes high-risk conditions listed for influenza in addition to functional or anatomic hyposplenia, sickle cell disease, cochlear implant, cerebrospinal fluid leak, chronic liver disease, alcoholism, illicit drug use, smoking, and
homelessness. 
††Single booster dose after five years recommended in those with functional or anatomic asplenia, sickle cell disease, hepatic cirrhosis, chronic renal failure or nephrotic syndrome, HIV, and immunosuppression due to disease or therapy. 
‡‡Immunocompromised adults who have never received pneumococcal vaccine before should receive PCV-13 followed eight weeks later by PPV-23 and a single booster dose of 
PPV-23 five years later; those who have received PPV-23 in the past should receive one dose of PCV-13 at least one year after PPV-23; a single booster dose of PPV-23 should be given a minimum of eight weeks after PCV-13 and five
years after PPV-23.



should be administered two to four weeks prior to initia-
tion of therapy. In patients already on immunosuppressive
agents that contraindicate this vaccine, consideration
should be given to withholding the immunosuppressive to
provide opportunity to administer needed vaccines. The
period between holding an agent and giving a live-atten-
uated vaccine must be determined based on the pharma-
cologic properties of the agent, but should generally not
be less than one month.  

The herpes zoster vaccine can safely be administered 
to patients on low-dose steroids (< 20mg/d of prednisone
or its equivalent), MTX (≤ 0.4mg/kg/week), azathioprine (≤
3.0mg/kg/d) and 6-mercaptopurine (≤ 1.5mg/kg/d).
There is a limited but growing body of evidence that the
vaccines may be safe and effective in patients on anti-
tumor necrosis factor (TNF) biologic agents. In a study
assessing safety of the herpes zoster vaccine in almost
45,000 patients with a wide array of RDs using linked
datasets in the US, 47 patients who had received anti-TNF
agents within 30 days before or after receipt of the 
vaccine were identified. None of them experienced serious
adverse events and none developed shingles within 
42 days of vaccination. In a similar study examining risk of
zoster in almost 464,000 patients with underlying autoim-
mune disorders, 663 patients receiving anti-TNF agents at
the time of vaccination were identified. Again, none expe-
rienced a serious adverse event and none developed zoster.
In fact, the hazard ratio for herpes zoster associated with
vaccination was 0.61 (95% CI 0.52, 0.71), suggesting a
protective effect of vaccination even in patients receiving
anti-TNF agents. Based on this data, the NACI now recom-
mends that the herpes zoster vaccines may be adminis-
tered to patients on anti-TNF biologics on a case by case
basis after review with an expert in immunodeficiency.
There is insufficient data to support this approach in
patients on non-anti-TNF biologics or a combination of
anti-TNF biologics and other immunosuppressive
DMARDs.  

New heat-inactivated and subunit herpes zoster vac-
cines are currently in Phase 2 and 3 clinical trials and may
fill an important clinical gap in preventing shingles
among the growing population of immunocompromised
persons. 

Given Mrs. M’s age and anticipated need for anti-TNF
therapy, she should be offered live attenuated shingles
vaccine at least two weeks, but ideally four weeks prior

to starting infliximab. Mrs. M should be vaccinated even
if she does not recall having chickenpox as a child as the
vast majority of Canadian adults have been exposed to
varicella zoster virus. No serologic testing is required
before or after vaccination. Given the increased risk of
recurrent zoster in immunocompromised adults, 
Mrs. M should be offered herpes zoster vaccine even if
she has had a prior episode of shingles. In that setting,
administration of the vaccine should be delayed at least
one year following resolution of shingles, as it is likely
that vaccine will not offer benefit over naturally
augmented cell- mediated immunity in the year
following a shingles episode. Live attenuated shingles
vaccine can be administered on the same day as
influenza vaccine, PPV-23, and PCV-13.   
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