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Abbreviations

ACIP
AIIRD
AS
BAG
BD
CHMP
CD

Cl
CTD
CTLA
DMARD

MMR
MTX
NSAID
RA
RR
RTX
SGR
SLE
SpA
TNF
TT
WG
YF
PCV
PPV

Advisory Committee on Immunization Practices
Autoimmune inflammatory rheumatic disease
Ankylosing spondylitis

Bundesamt fur Gesundheit

Behget's Disease

Committee for Medicinal Products for Human Use
Cluster of Differentiation

Confidence interval

Connective tissue disease

Cytotoxic T-Lymphocyte Antigen

Disease modifying anti-rheumatic drug
Interleukin

Mumps, measles, rubella

Methotrexate

Non-steroidal anti-inflammatory drug
Rheumatoid arthritis

Risk ratio

Rituximab

Schweizerische Gesellschaft fir Rheumatologie
Systemic lupus erythematosus

Spondylarthritis

Tumor necrosis factor

Tetanus toxoid

Wegener's granulomatosis

Yellow fever

Pneumococcal conjugate vaccine

Pneumococcal polysaccharide vaccine



Search strategy

Published evidence was searched for in electronic databases (Cochrane, Medline, Pubmed, Embase).
Unpublished (grey) literature (unpublished reports, conference abstracts) was retrieved through a
targeted website search of relevant organizations and international conferences dealing with
vaccination, infectious diseases and rheumatology. Additional articles were identified through
reference lists of selected papers.

The following search terms were used in combination:

Autoimmune inflammatory rheumatic diseases: “rheumatology”, “rheumatic”, “AlIRD",
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“autoimmune”, “immunocompromised”, “autoimmune inflammatory rheumatic disease”, “rheumatoid
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arthritis”, “lupus erythematosus”, “spondylarthritis”, “vasculitis”, “connective tissue disease”,
scleroderma”, “systemic sclerosis”, “Behget’s disease”, “Wegener granulomatosis”, “Churg-Strauss
syndrome” , “Dermatomyositis”, “Polymyositis”, “Polyarteriitis nodosa” “Takayasu arteritis”, “Giant cell

arteritis”, “Psoriatic arthritis”

Infections: “infection”, “risk of infection”, “tetanus”, “diphtheria”, “poliomyelitis”, “polio”, “pertussis”,
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“hepatitis A", “hepatitis B”, “haemophilus influenza b”, “yellow fever”, “mumps”, “measles”, “rubella”,
“varicella”, “herpes zoster” “rabies”, “tick borne encephalitis”, “TBE", “Japanese encephalitis”,
“cholera”, “human papillomavirus”, “HPV”, “typhoid fever”, “meningococcal” “pneumococcal’,

“influenza”, “HIN1", “tuberculosis”
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Vaccines: “vaccination”, “vaccine”, “vaccination guideline”, “inactivated vaccine”, “live vaccine”,
“conjugate vaccine”, “polysaccharide vaccine”, “tetanus vaccine*”, “diphtheria vaccine*”, “poliomyelitis
vaccine*”, “polio vaccine*”, “pertussis vaccine*”, “hepatitis A vaccine*”, “hepatitis B vaccine*”,
“haemophilus influenza b vaccine*”, “yellow fever vaccine*”, “mumps vaccin*’, “measles vaccin* ",
“rubella vaccin*", “varicella vaccin*’, “herpes zoster vaccin*” “rabies vaccin*”’, “tick borne encephalitis
vaccin*”, “TBE vaccine*”, “Japanese encephalitis vaccin*”, “cholera vaccin*’, “human papillomavirus
vaccin*”, “HPV vaccin*”, “typhoid fever vaccin*”, “meningococcal vaccin*” “pneumococc* vaccin®”,

“influenza vaccin*’, “H1N1 vaccin*”, “tuberculosis vaccin*’, “BCG”

Mostly English and German articles were included. A summary of all relevant papers was produced.
Data from meta-analyses, systematic reviews, randomized trials, and observational studies, but not
case reports were taken into account, with the exception of one study of pneumococcal vaccine in
patients with Behcet's disease by Hugle et al. as this was considered to report important information.



General and selected specific aspects

e There are no specific contraindications for vaccination with inactivated and live vaccines in
patients with autoimmune inflammatory rheumatic disease (AlIRD) without
immunosuppressive treatment

e In general, vaccinations do not cause autoimmune inflammatory diseases, nor their
exacerbations

e The vaccination status of the patients should be assessed at the earliest time point after the
diagnosis of an autoimmune disease and recommended vaccinations should be administered
as soon as possible. If possible, vaccinate before initiation of immunosuppressive therapy.
Live attenuated vaccines should be given at least 4-6 weeks before initiation of
immunosuppressive treatment

e In already treated AIIRD patients vaccines should ideally be administered when
immunosuppressive therapy is at the lowest

e Itis generally safe to administer inactivated vaccines to patients with AIIIRD under
immunosuppressive treatment; the immunogenicity may be reduced

e The administration of live vaccines to immunosuppressed patients bears the risk of replication
of the attenuated microorganism and invasive infections. Live vaccines with a high potential of
replication (e.g. yellow fever vaccine) should generally be avoided in patients with
autoimmune inflammatory rheumatic disease under treatments with a systemic
immunosuppressive effect

e Live vaccines with a low risk of replication (typhoid oral vaccine, varicella’herpes zoster
vaccine) may be used with caution in selected patients under immunosuppressive therapy

e The immune response to a booster vaccine administered during immunosuppressive
treatment is considered to be less affected than a primary vaccine dose

o Depending on the drug, different intervals after immunosuppressive treatment are advised
e General recommendations for basic vaccinations also apply to patients with AIIRD

e In general, vaccinations recommended for specific risk groups, such as influenza and
pneumococcal vaccine, are also recommended for patients with AIIRD as they may require
a more comprehensive protection. Vaccination against hepatitis B is encouraged in all AIIRD
patients and vaccination against human papillomavirus (HPV) in female patients with
systemic lupus erythematosus (SLE) aged 11-14 years (up to the age of 26 years). Herpes
zoster vaccination will be recommended in AIIRD patients aged > 50 years when the vaccine
will become available in Switzerland

e In a patient undergoing immunosuppressive therapy and in which immunity to towards
mumps, measles, rubella, varicella is unknown, a specific serology should be performed. The
same approach should be followed in a person under immunosuppressive therapy who
intends to travel to a yellow fever endemic area and received the yellow fever vaccination in
the past

e Serology after a completed primary course of vaccination should be performed if the
respective serology is available

¢ If the immunocompromised person is not protected against measles and/or varicella and has
contact with an infected person: consider immunoglobulins/antivirals

e Asthe immunocompromised person may not be protected against diseases despite previous
vaccination (e.g. against mumps, measles, rubella, varicella, influenza, pertussis), insist on
checking vaccinating status of household and other close contacts and vaccinate if indicated

e Always prefer conjugate vaccines over polysaccharide vaccines because they induce higher
affinity antibody responses, longer lasting immune responses and memory responses
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1 Increased risk of infection in patients with rheumatic diseases

Infections are a substantial cause of morbidity and mortality in persons with autoimmune inflammatory
rheumatic diseases (AIIRD) (1). A retrospective cohort study showed that patients with rheumatoid
arthritis (RA) had a 1.7 times higher risk of acquiring a confirmed infection compared to persons
without RA (95% confidence interval (Cl) 1.42-2.03). Similarly, the risk of an infection requiring
hospitalisation was higher in RA compared to nhon-RA patients (risk ratio (RR) 1.83, 95% CI 1.52-
2.21)(2). On the one hand, the infection risk is elevated due to the autoimmune disease itself (3-5).
On the other hand, the higher risk of infection is caused by the use of immunosuppressive and
immunomodulatory drugs. The risk of infection has been shown to depend on the immunosuppressive
medication used (6,7). In comparison with other disease modifying anti-rheumatic drugs (DMARDS),
cyclophosphamide and systemic glucocorticoids were associated with a higher risk of infection with a
risk ratio of 3.26 (95% Cl 2.28-4.67) and 2.56 (95% CI 2.29-2.85), respectively. The risk of infection
seemed to be dose-dependent (6,7). The risk under tumor necrosis factor (TNF) blocking therapy was
even higher than under methotrexate (MTX) therapy or other non-biological treatments (8—10).

This was confirmed in a meta-analysis: anti-TNF-therapy appeared to increase the risk of infection
compared to non-biologic agents (adjusted pooled risk ratio 1.37, 95%CI 1.18-1.60) (11). The risk of
infection was especially increased under treatment with monoclonal antibodies (infliximab,
adalimumab) (12). Among RA patients treated with biologicals, the risk of hospitalised infection was
higher in infliximab treated patients compared to etanercept, adalimumab, abatacept or rituximab
treated patients (13). A meta-analysis showed no increased risk of serious infections in RA patients
treated with rituximab (RTX) or abatacept, compared to those treated with anakinra (14). The risk of
infection appears to especially high in patients treated with anakinra (odds ratio (OR) 4.05 (95%ClI
1.22-16.84) and those treated with certolizumab (OR 4.75, 95%CI 1.52-18.45) (15). In patients with
systemic lupus erythematosus (SLE), infections were found to be one of the most common causes of
death (28.9%) during the initial 5 years (16). In systemic sclerosis patients in Thailand, 13/31 deaths
(42%) were associated with infections (17).
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2 Risk of vaccine-preventable infections in patients with

rheumatic diseases

2.1 Infections endemic in Switzerland

It was shown that elderly patients with rheumatic diseases and other chronic conditions have an
increased risk for influenza infection, pneumonia and death (18-21). Similarly, the risk of
pneumococcal pneumonia was shown to be elevated in patients with rheumatic diseases (22).
Primary varicella infection can be severe and potentially fatal in immunocompromised persons (23—
25). The risk for herpes zoster (HZ) is also elevated in RA and SLE patients compared to the general
population (26—29). Therapy with TNF Alpha blocking agents may increase the risk compared to
therapy with non-biologic agents (30,31). Looking at human papillomavirus (HPV), not only the risk
of infection (32,33), but also the incidence of high-risk infection, multiple infections and cervical
dysplasia (33,34) is increased in SLE patients; while clearance of the virus is decreased (34)
compared to the general population. In immunocompromised persons, hepatitis B reactivation can
be severe and can sometimes have a high mortality (35).

2.2 Infections endemic in other countries

Additionally, AIIRD patients are increasingly exposed to infections which are not endemic in
Switzerland. International travel has substantially increased and reached one billion at the end of 2012
(36). In 2010 alone, 10 million international trips were undertaken by the Swiss population (37).

Several of the travel-associated diseases are vaccine preventable, such as: hepatitis A,
poliomyelitis, japanese encephalitis, meningococcal meningitis, rabies, typhoid fever, yellow
fever and cholera. So far, no data exist on the risk of acquiring these diseases in AlIIRD patients, but
it can be assumed that immunocompromised persons are at higher risk of acquiring any of these
infections and that the infection will be more severe than in healthy individuals. In travellers treated
with immunosuppressive agents, or in patients with inflammatory bowel disease, skin infections were
found more often than in healthy controls (38). In a Dutch study, travellers with medical conditions had
a higher risk of obtaining travel related diseases compared to healthy travellers, predominantly
gastrointestinal in nature (39).

Tuberculosis: In RA patients, the tuberculosis risk has been shown to be increased 2.0 fold to 10.0
fold in comparison to the general population (40—-42). The risk is especially increased in RA patients
treated with TNF blockers (42). Treatment with the monoclonal TNF blocker infliximab increased the
risk even further compared to the soluble TNF blocker (etanercept) (40). In Hong Kong and Korea, the
TB incidence has been found to be higher in SLE patients than in the general population (43,44). One
study found higher TB rates in SLE patients and a higher incidence of extra-pulmonary TB cases
compared to RA patients (44).
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3 Vaccinations and autoimmune diseases

There are specific situations whereby autoimmune reactions have been found to be related to
vaccination. For the following situations an association between vaccination and onset of an
autoimmune disease have been shown:

1. Guillain Barré syndrome (GBS) after 1976 swine influenza A (HLN1) subtype A/NJ/76
vaccination in the United States (45,46). The attributable risk of vaccine-related GBS was estimated
to be around 1 case per 100’000 vaccinated adults.

An increased risk of GBS after influenza A (H1N1) 2009 monovalent vaccination has been widely
discussed and cannot be completely ruled out (47-59). A case-control study in 5 European countries
could not demonstrate an increased risk of GBS after 2009 A (H1N1) influenza vaccination when
taking influenza-like illness/upper respiratory infections and seasonal influenza vaccination into
account (48). Obtaining data from six adverse event monitoring systems in the USA, a modest risk of
GBS attributable to 2009 A (H1N1) influenza vaccination was found. With around 1.6 excess cases
per 1'000'000 million vaccinated people the attributable risk has been estimated to be much lower
than during the 1976 swine influenza A vaccination campaign (47).

2. It has been shown that mumps/measles/rubella vaccine can be associated with immune
thrombocytopenic purpura (ITP) with around 1 case per 22'300-50'000 administered vaccine doses
(60-64). A second MMR dose was not associated with an increased risk of ITP (65).

3. An increased risk for Guillain Barré syndrome could also be demonstrated for recipients of brain-
derived rabies vaccine, which is not in use in Europe (66—68).

Also for different vaccine adjuvants an association with autoimmune diseases has been discussed, but
an association could not be demonstrated (69-71).

Conclusion: These are the few antigen specific situations where an autoimmune reaction was found
to be associated with vaccination.
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4 Infections and autoimmune diseases

The risk of autoimmune diseases can be greatly increased after an infection (72).

1. For example, the risk of GBS within 90 days after influenzalike illness was found to be 7 fold
increased (Risk ratio 7.35, 95%CI 4.36-12.38) (57), and the risk of GBS after influenza infection is 4-7
times higher than after influenza vaccination (73).

It has also been shown that the risk of developing GBS is 77-100 times higher after a Campylobacter
jejuni infection compared to the background rate in the general population (74,75).

2. An association between group A B-hemolytic streptococcal infection and rheumatic fever has also
been clearly demonstrated (76).

3. Another example of an immune-mediated post infectious complication is poststreptococcal acute
glomerulonephritis (77).

4. Common viral infections with e.g. adenovirus, parvovirus B19, herpes viruses, human
enteroviruses, cytomegalovirus and also HIV and hepatitis C infections can be associated with the
development of myocarditis (78).

5. Itis also well known that acute thrombocytopenia can be associated with preceding viral illnesses,
such as measles or varicella (79).

Conclusion: There is strong evidence for the role of infections in the development of several
autoimmune conditions.
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