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It is widely accepted that adult patients diagnosed with rheumatoid
arthritis (RA) as well as individuals with other autoimmune diseases,
such as systemic lupus erythematosus (SLE) and Crohn’s disease are
at a heightened relative risk for developing pneumococcal pneumonia
and viral influenza [1-4]. To examine this problem, Shea et al. analyzed
data from 3 large healthcare claims repositories in the United States
to analyze rates of pneumonia from all-causes among adults with
and without 1 or more of the chronic illnesses currently listed in
the Advisory Committee on Immunization Practices’ guidelines for
indicators of who should receive pneumococcal vaccination and found
that rates of all-cause pneumonia among persons with autoimmune
diseases, particularly RA, SLE, or Crohn’s disease were substantially
greater than rates in healthy persons [1]. Based on prior studies Perry
et al. also indicated that an optimal time for administering influenza,
pneumococcal and human papilloma virus vaccines, as well as others
was before initiating non-biologic or biologic disease-modifying anti-
rheumatic drugs (DMARD:s) to patients with rheumatic diseases [2]. In
a more recent study, Luque Ramos et al. confirmed that the prevalence
of pneumonia in Germany requiring hospitalizations were 2-3-fold
greater for RA patients compared to an age and sex-matched control
group [5]. This association appeared to be especially critical in areas of
Germany where vaccination rates tended to be on the low side.

It is also acknowledged that adults who are generally
immunocompromised may have a less efficient immune response to
vaccination for these infections, yet vaccination rates may be low as a
result of anticipating a poor vaccination response [1,2]. Indeed, in one
study performed by McCarthy et al. in Ireland their results indicated
that strategies designed to ensure vaccination compliance was less
likely to occur in the setting of a rheumatology clinical practice, not
only because of the anticipated poor outcome that was predicted to
occur in RA patients, but also as a result of the poor screening that
took place prior to vaccination and especially in those patients prior
to initiating tumor necrosis factor (TNF)-blockade or other DMARDS
[6]. However, they also indicated that influenza vaccines had “good”
efficiency when administered to RA patients treated with or without
methotrexate (MTX).

Despite some dire predictions regarding vaccine efficacy in
RA it appears likely that prophylactic vaccination for preventing
pneumococcal pneumonia or influenza in these RA patients should
be pro-actively pursued. This assertion should be especially critical
because even in the face of widespread use of pneumococcal conjugate
vaccines the rate of pneumonia and “invasive” pneumococcal diseases
still remains disproportionately high in these “at-risk” patients [1].
However, owing to an anticipated poor outcome that the immune
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response to vaccine strategies in these RA patients would be feeble when
compared to other patient populations has perhaps made vaccination
less appealing. But in fact the study results reported by Coulson et
al. indicated that a single administration of Pneumovax® (PPV23)
soon after the diagnosis of RA was confirmed offered up to 10 years
of protection against pneumococcal pneumonia even in RA patients
who had been treated with MTX and that unvaccinated RA patients in
those receiving prednisolone were more likely to have been diagnosed
with pneumonia in those previous 10 years [7]. However, this evidence
appeared to contradict the results of a prior published study indicating
that the treatment of RA patients with MTX and TNE-blockade blunted
the responsiveness to vaccination [8]. Additionally this research team
also noted that antibody levels in RA patients receiving DMARDs
declined at a faster rate implying that re-vaccination should be initiated
earlier rather than later in prescribing DMARDs [8]. Furthermore,
Brezinschek et al. also reviewed the evidence which showed that the use
of “live attenuated vaccines” in RA patients receiving TNF blockade
should be strenuously avoided until the overall relative risk for adverse
responses to this vaccine strategy was better understood [8].

In order to provide an educated opinion on the extent to which
using a vaccination strategy for prevention of pneumonia and/or
influenza in RA, it is critical to consider what we know about the
immune response to these pneumonia and/or influenza vaccines in RA
patients as well as in patients with other autoimmune diseases such as
system lupus erythematosus (SLE). In that regard, the results reported
by Elkayam et al. may therefore be instructive [9]. This research team
reported that all things considered, the results of several clinical trials
showed that vaccination with a pneumococcal vaccine did not result in
a worsening of clinical symptoms associated with RA or its progression
and, furthermore, that administration of this pneumococcal vaccine
was associated with an adequate immune response, although one
which was lower than that found for vaccination in healthy controls.

So rather than relying on anecdotal evidence from practitioners
or individual case reports regarding the clinical efficacy of vaccination
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in individual RA patients I decided to evaluate the published peer-
reviewed literature in the PubMed database from 2010 to the present.
Here my objective was to consider the details of immune responses
in RA patients receiving vaccines employed for preventing pneumonia
and influenza since we already know that at least in considering the
results from clinical trials the clinical effectiveness of a vaccine may
be predicted from understanding the pertinent aspects of the immune
response to that vaccine [10]. Therefore I have concluded that through
an analysis of these published results one can determine whether or
not a solid fundamental foundation exists for establishing the efficacy
of vaccination for pneumonia and/or influenza in RA patients, and
especially for those RA patients who have been prescribed DMARDs
or biologic drugs that are currently employed to treat RA.

To begin, Geometric Mean Titers (GMT) of anti-influenza
antibodies were shown to significantly increase for all strains of influenza
virus in RA patients treated with DMARDs as well as in healthy control
subjects [11]. However, this was not the case in the RA group treated
with the B-cell-depleting monoclonal antibody, rituximab, during the
early period of therapy for RA. In fact, the GMT of anti-influenza A/
H3N2 and A/HIN1 antibodies rose after 28 days of treatment with
rituximab although this rise occurred absent elevated numbers of
CD19+ B-cells which was compared to CD19+ B-cell levels at the time
of vaccination. Most notably, protection and serological conversion
was less prominent in the rituximab-treated RA patients than in those
RA patients treated with MTX, an indication that rituximab had the
capacity to reduce humoral responses following vaccination. However,
a moderate restoration of B-cell responses occurred 6-10 months
after initiating rituximab-therapy. Importantly, RA did not alter the
response to previous vaccination for influenza. Of note, the clinical
activity of RA assessed by the Disease Activity Score-28 (DAS28) prior
to, and 7 and 28 days after, receiving the influenza vaccination was not
influenced by vaccination in either the MTX or rituximab group.

Another study result reported by Arad et al. indicated that CD4+
T-cell immunity to vaccination for influenza was similar in RA patients
treated with DMARDs (mostly MTX-treated) and healthy volunteers,
whereas humoral immune responses were impaired in these RA patients
as assessed by the haemagglutination inhibition assay [12]. Focusing
on cellular and/or humoral responses of RA patients to a 7-valent
conjugate pneumococcal vaccine in RA patients, Kapetanovic et al.
determined that treatment with MTX or TNF blockade or treatment
of older patients with this regimen was predictive of an impaired
immune response as measured by the “antibody response ratio” [13].
However, dual therapy with either MTX or anti-TNF combined with
prednisolone resulted in a more “positive” antibody response. Of note,
RA patients treated with the univalent Fc-free PEGylated anti-TNF
monoclonal antibody, certolizumab pegol, plus MTX achieved an
acceptable humoral response to vaccination with the pneumococcal
pneumonia- 23 vaccine and the HIN1, H3N2 B/Brisbane trivalent
influenza virus vaccine in an optional 6-month open label extension
clinical trial (NCT00993668) suggesting that immune responses to
these vaccinations were not impaired [14].

Migita et al. used the multiplex opsonophagocytic killing assay to
measure the opsonizing index (a measure of antibody function rather
than antibody level) to show that RA patients receiving anti-T-cell
proliferation therapy with abatacept plus MTX dual therapy or MTX
monotherapy benefited clinically after vaccination with the PPSV23
pneumococcal vaccine [15]. No adverse events were reported with the
PPSV23 vaccine although RA patients on the dual therapy produced
less IgG antibody than RA patients on methotrexate monotherapy.
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However, opsonization responses were preserved. Similar findings were
reported in another clinical trial (NCT00828997) where RA patients
on various therapies including MTX monotherapy, dual therapy with
MTX and TNF-blockade and non-steroidal anti-inflammatory drugs/
analgesics were then vaccinated at the same time therapies were initiated
with the 7-valent pneumococcal conjugate vaccine, PCV7. Thus in this
clinical trial, vaccinated RA patients developed less serious infections,
although antibody titers to serotypes 6B and 23B were lower in RA
patients who developed serious infections [16]. Finally, in a relatively
recent study, Bingham III et al. showed that short-term treatment of
RA patients with the IL-6 receptor neutralizing monoclonal antibody,
tocilizumab, did not cause attenuated humoral responses to PPV23
[17]. However, the 2 basic conclusions drawn from this study were that
to maximize responses to Pneumovax® (PPV23), RA patients should be
current with immunizations prior to initiating tocilizumab therapy and,
although most RA patients treated with tocilizumab at a dose of 8mg/
kg (the highest approved dose) were capable of mounting a detectable
immune response to PPV23, the level of protective antibodies were
poorly defined [17].

In conclusion, when the results of these published studies and
clinical trials are considered taken together, they emphasize that
although some RA therapies blunt specific aspects of cellular and
humoral responses to pneumococcal and influenza vaccines, the
immune response remains strong enough to prevent serious infections
from developing in these immunosuppressed individuals.
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