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Purpose of review

Extra-articular rheumatoid arthritis

To discuss recent findings on the epidemiology and pathogenesis of extra-articular manifestations in
rheumatoid arthritis (RA), and provide an update on the literature on treatment of patients with extra-

articular RA (ExRA) manifestations.

Recent findings

ExRA is associated with increased comorbidity and mortality. Several surveys suggest that some ExRA
manifestations, in particular vasculitis, occur less frequently than previously reported. This is probably due
to improved overall control of disease activity. Active RA with high disease activity is associated with
increased risk of severe ExXRA manifestations. Studies on the impact of treatment with biologics on the
occurrence of ExRA are inconclusive. Circulating immune complexes and T cells have been implicated in
the pathogenesis of ExRA. The genetic background and related disease mechanisms may be somewhat
different in manifestations such as vasculitis and interstitial lung disease. Limited data support a benefit from
treatment with cyclophosphamide, TNF-inhibitors or rituximab in patients with severe ExRA.

Summary

ExRA remains a major diagnostic and therapeutic challenge in some patients. Further studies of the
pathogenesis of systemic involvement and on the effect of treatment on such mechanisms may be helpful for

further improvement of the management of RA.
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Rheumatoid arthritis (RA) is a systemic disease.
Vasculitis and other severe organ manifestations
have a major impact on a subset of patients, with
increased morbidity and mortality [1-3]. With more
activemanagement of RA, the outcome hasimproved
in many patients, and extra-articular RA (ExRA)
manifestations may occur less frequently. On the
other hand, such manifestations present a major
diagnostic and therapeutic challenge in some
patients, and treatment recommendations have been
based on a limited number of clinical trials and expert
opinion [4,5]. The objective of this review is to discuss
recent findings on the epidemiology and pathogen-
esis of EXRA, as well as the literature on treatment.

Epidemiology

Signs of systemic inflammation in patients with RA
include constitutional features and localized extra-
articular organ involvement. The most frequent of
such manifestations, the subcutaneous rheumatoid
nodule [6], has been reported to occur in 7% of
patients with RA at the time of diagnosis [7], and
about 30% have nodules at some time during the
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disease course [8]. Nodules occur mainly in rheuma-
toid factor positive RA and rarely in seronegative
patients [7]. Severe ExRA manifestation, such as
vasculitis, rheumatoid lung disease, pericarditis
and pleuritis, are seen more frequently in RA
patients with rheumatoid nodules [9], and patients
who develop nodules within 2 years from RA diag-
nosis are at a particularly increased risk of severe
ExRA [10]. Whereas some patients have signs of
severe EXRA involvement such as interstitial lung
disease (ILD), pleuritis or pericarditis at or even
before the development of joint symptoms [11],
severe ExRA is otherwise mostly seen in patients
with long standing, severe disease.

There is a wide variation in the reported
incidence of ExRA, partly due to methodological
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KEY POINTS

e The incidence of some ExRA manifestations, such as
vasculitis, has decreased over time, whereas there may
be less change in the occurrence of others, such as
inferstitial lung disease.

Disease severity and smoking are risk factors for
severe ExRA.

The impact of TNF-inhibitors on the risk of ExRA is
still unclear.

Disease mechanisms in various ExRA manifestations
may be partly different.

Limited data support a benefit from treatment with
cyclophosphamide, TNF-inhibitors or rituximab in
patients with active, severe ExRA.

differences in epidemiologic studies and lack of
consensus on the case definition. In 2004, in order
to enable a more consistent assessment of the extent
of extra-articular disease, criteria for severe ExRA
were proposed [8]. These criteria were based on
previous studies [12,13] with retrospective assess-
ment of ExRA through a structured review of
medical records. In such a study, severe EXRA mani-
festations (including wvasculitis, vasculitis-related
neuropathy, Felty’s syndrome, glomerulonephritis,
pericarditis, pleuritis or scleritis) were found to
develop in about 15% of patients with RA during
long-term follow-up of a community-based cohort
of incident cases of RA in Olmsted County, Minne-
sota, United States, corresponding to an estimated
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incidence of 1/100 person-years [13]. In an extended
study [14] of this cohort, including patients diag-
nosed with RA between 1955 and 1995, there was no
evidence for a decline in vasculitis or other severe
ExRA manifestations over time. This is in contrast to
a survey of the Norwich Health Authority area in the
United Kingdom between 1988 and 2002, in which
hospitalization for systemic rheumatoid vasculitis
was reduced from 11.6 to 3.6 per million inhabitants
[15]. However, in the most recent investigation of
the Olmsted county RA population, there was a
decline in the 10-year cumulative incidence of RA
associated vasculitis from 3.6% in patients diag-
nosed with RA between 1985 and 1994 to 0.6%
among those diagnosed 1995-2007, whereas there
was no major change in the incidence of other
severe EXRA manifestations (Fig. 1) or in rheumatoid
nodules [16™]. In addition, a recent survey of a large
sample of US veterans indicated a decline in severe
ExRA manifestations around 2000, with the excep-
tion of RA-associated lung disease [17]. Secondary
amyloidosis with clinically apparent organ manifes-
tations, which may occur in patients who have
active disease with high levels of serum amyloid A
for extended periods of time, was not observed in
patients with RA diagnosed after 1985 in the
Olmsted County cohort [16™]. On the contrary,
milder ExRA manifestations, such as keratoconjunc-
tivitis sicca, were diagnosed more frequently among
patients with a more recent onset of RA, possibly
because of improved clinical surveillance [16™].
These patterns are compatible with the concept
that management of RA according to modern
evidence-based recommendations [18-20] should
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Ten-year cumulative incidence of severe extra-articular manifestations in incident patients with rheumatoid arthritis

(RA) in Olmsted County, Minnesota, diagnosed in 1985-1994, compared with those diagnosed in 1995-2007. ILD,

Interstitial lung disease. Based on data from [16™"].

1040-8711 © 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

www.co-rheumatology.com 361

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Rheumatoid arthritis

reduce the risk of poor outcomes, such as severe
ExRA manifestations. Indeed, high disease activity
and extensive disability during the first 2 years after
diagnosis have been shown to predict subsequent
development of severe ExRA in an inception cohort
of patients with early RA [11]. A double gene dose of
the RA-associated shared epitope of human leuko-
cyte antigen (HLA)-DRB1 [21], which is also a pre-
dictor of progressive joint damage in RA [22], is
associated with increased risk of severe ExRA
[23,24]. Patients with RA who smoke are more likely
to develop rheumatoid nodules [7], but also severe
ExRA manifestations, in particular vasculitis [25]. A
reduced rate of smoking over time in the general
population may also contribute to a reduced inci-
dence of severe ExRA and possibly also reduce
adverse outcomes due to comorbidities in such
patients.

The effect of treatment on the risk of
extra-articular rheumatoid arthritis

Based on the association between ExRA involve-
ment and general disease severity (see above), a
reduced incidence of severe ExRA in patients treated
with tumour necrosis factor (TNF)-inhibitors
and other biologics may be expected. On the con-
trary, there have been a number of case reports
on patients developing severe ExRA [26,27] or
worsening of preexistent ExRA manifestations
[28] during anti-TNF treatment. In a large US
sample of patients with RA, there was no association
between current treatment with TNF-inhibitors and
hospitalization for RA-associated ILD [29]. In a
recent community-based study [30"] from southern
Sweden, the estimated incidence of severe EXRA was
lower among those treated with TNF-inhibitors
compared with those not treated (0.49/100 per-
son-years vs. 1.16/100 person-years). However,
due to the small sample size, the study had limited
statistical power for this comparison (incidence
rate ratio for those with vs. without TNF-inhibitor
treatment 0.42; 95% confidence interval 0.10-
1.73). Channeling bias may also be an issue in such
observational studies, as patients with severe RA
who start anti-TNF treatment may have a higher
baseline risk of developing severe ExXRA than
patients who are not considered eligible for such
treatment. In the Olmsted County RA cohort, treat-
ment with biologic response modifiers was actually
associated with a three-fold increase in the occur-
rence of severe ExRA, adjusted for the presence of
erosive/destructive changes of radiographs, RF
positivity and a history of at least three recorded
erythrocyte sedimentation rates of at least 60 mm/h
[16®%]. It should be noted, however, that this

362 www.co-rheumatology.com

analysis was based on a rather limited sample size
of 99 patients treated with biologics. Furthermore,
the adjusted model probably did not completely
reflect differences in baseline disease severity
between those treated and those not treated with
biologics. Additional studies of larger samples, with
longer follow-up, are necessary. The challenge with
larger studies is to ensure a consistent and valid
assessment of both ExRA and treatment exposure.
In my opinion, it is unlikely that treatment with
biologics causes severe ExRA manifestations in a
large number of patients, although further studies
may be helpful for assessment of the risk/benefit
ratio in individual patients.

Impact on morbidity and mortality

Severe ExRA has been associated with an increased
mortality compared with patients with RA in
general [6,12,31,32]. Patients with severe ExRA
manifestations are at an increased risk of developing
cardiovascular disease [33,34] or severe infections
[35]. This may reflect an underlying association
between RA-related immune and inflammatory
abnormalities and comorbidities.

An association between severe ExRA and serious
infections was also seen in a recent observational
study [36] of patients with treated with rituximab,
suggesting that this pattern with increased infection
risk in patients with severe ExXRA manifestations is
also relevant in the era of extensive biologic treat-
ment for RA. The risk of comorbidities should be
taken into account in treatment decisions for
patients with severe rheumatic disease, including
those with severe ExRA.

RA severity in general may also affect survival in
patients with RA. In line with this, other ExRA
manifestations, such as rheumatoid nodules, have
also been associated with an increased overall
mortality [13]. In patients with established ExRA,
the occurrence of a second ExRA manifestation, in
particular rheumatoid nodules or theumatoid lung
disease, further increased the risk of death [37]. By
contrast, no impaired survival compared with other
RA patients was noted in patients with secondary
Sjogren’s syndrome [13,38].

The impact of ExRA on overall mortality may be
decreasing due to better management. In the most
recent study [16™] of the Olmsted County RA
cohort, there was a trend towards a reduced
mortality risk among those diagnosed with ExRA
in 1995-2007 cohort compared with the 1985-
1994 cohort, although the difference did not reach
significance. In patients diagnosed with RA in
1995-2007, the occurrence of a second ExRA mani-
festation was not associated with impaired survival
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[16™], suggesting that the impact of the burden of
systemic disease on morbidity and mortality may
have decreased over time.

Pathogenesis

Factors such as circulating immune complexes (CIC)
[39]) and an abnormal T-cell repertoire [40] have
been implicated in the pathogenesis of ExRA.
Increased levels of CIC compared with patients with
nonextraarticular RA have been found in RA
patients with vasculitis [39], Felty’s syndrome [41]
and other severe EXRA manifestations [42]. Comp-
lement activation has also been demonstrated in
such patients [43], and patients who subsequently
develop ExRA have lower levels of complement
factor C4 at RA diagnosis [44]. Low C4 has also been
shown to predict mortality in patients with RA-
associated vasculitis [45]. Vasculitis and other severe
ExRA manifestations occur mainly in patients with
rheumatoid factor positive RA [25,46], and at the
time of active ExRA, rheumatoid factor levels are
higher in such patients compared with RA controls
[47]. This suggests a role for rheumatoid factor in the
formation of complement activating CIC, which are
involved in the pathogenesis of ExRA.

Additional observations support the involve-
ment of the adaptive immune system in the
development of RA-associated ILD. Quantification
of lymphocytes in biopsies from RA-associated ILD
demonstrated significantly higher counts for CD4*
T-cells and B-cells compared with idiopathic ILD
(48,49].

Interestingly, the genetic background and
related pathogenesis may be different for ILD
and other ExRA manifestations. A recent survey
from Japan demonstrated a negative association
between the shared epitope of HLA-DRB1 and ILD
in patients with RA [50%]. This is in contrast to
studies of other ExXRA manifestations, in particular
vasculitis and Felty’s syndrome [24]. Ethnicity
could partly explain these discrepancies, but in a
multicentre study [24] of mainly Caucasians from
Sweden and Minnesota, United States, the pro-
portion of carriers of the shared epitope also
tended to be lower in patients with RA-associated
ILD. On the contrary, in the same study, both
vasculitis and ILD were associated with HLA-C3
[25], and there is a significantly increased cooc-
currence of ILD and vasculitis in patients with RA
[9]. Taken together, these results suggest that
there are common as well as differential patho-
mechanisms underlying these manifestations. An
improved understanding of these mechanisms
may be the basis for further improvement of man-
agement of such patients.

1040-8711 © 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

Extra-articular rheumatoid arthritis Turesson

Treatment

In severe ExRA manifestations like systemic vascu-
litis with or without serious ocular complications
(scleritis or retinal vasculitis) or vasculitis-associated
peripheral neuropathy, treatment with cyclophos-
phamide and high-dose corticosteroids is recom-
mended according to the same principles as for
primary systemic small-vessel vasculitis. This is
based on open clinical trials and long-term experi-
ence [51-55,56"] (Table 1). Such treatment should
also be considered for ILD with rapid worsening [57].
Limited data suggest that treatment with chloram-
bucil [58], cyclophosphamide [58] and TNF-inhibi-
tors [59] each may improve outcome in patients
with systemic amyloidosis and serious organ
involvement.

There is no consensus on the role of TNF-inhibi-
tors in the treatment of RA-associated lung disease.
Although there have been reports on excellent
response in refractory patients [60], worsening of
interstitial lung disease after treatment with TNF-
inhibitors has also been reported [27]. Some exper-
imental models suggest that TNF may play a role in
preventing pulmonary fibrosis [61], although there
are conflicting results [62]. In a study [63] from the
British Society for Rheumatology database for bio-
logic treatment of RA, there was no difference in
mortality between patients with physician reported
RA-associated ILD who had been treated with TNEF-
blockers and those treated with traditional disease
modifying anti-theumatic drugs (DMARDs). In my
opinion, a TNF-inhibitor is not the treatment of
choice for a patient with severe, progressive RA-
associated ILD, but a history of stable ILD in a patient
with severe RA should not be considered a contra-
indication for anti-TNF treatment, given the poten-
tial long-term benefits of controlling the disease.

Case reports demonstrating efficacy of cyclo-
sporine in treatment refractory patients with RA
associated ILD are consistent with an importance
of T cell abnormalities in this context [64]. Clinical
experience and case series [65] suggest that treat-
ment with methotrexate is effective in some
patients, although the risk of methotrexate induced
toxic pneumonitis is a concern, in particular among
patients with severely impaired respiratory func-
tion. Like for TNF-inhibitors, the overall benefits
of successful treatment with methotrexate in RA
must be taken into account when making treatment
decisions in individual patients with a complicated
disease.

High-dose corticosteroid treatment can be effec-
tive in severe EXRA manifestations, with or without
other kinds of immunosuppression [4,5]. In general,
active DMARD treatment is recommended for
patients with severe ExRA manifestations, both to
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reduce the risk of further extra-articular compli-
cations and to prevent comorbidities related to
inflammation and severe progression of RA [4,5].

There are a number of reports in the literature of
cases with systemic rheumatoid vasculitis in which
treatment with TNF-inhibitors has been found to be
helpful. The largest sample of these is a retrospective
study [55] from France of nine patients with RA and
vasculitis that had been refractory to cyclophospha-
mide and high-dose corticosteroids. Substantial
improvement was seen in the majority of these
patients, but there were also high rates of relapses
and severe side effects (Table 1).

B-cell depleting therapy with rituximab has also
been used as successful treatment of RA-associated
vasculitis. In a recent observational study [56"], also
from France, 16/17 patients who received rituximab
as either first-line, second-line or salvage therapy
were responders after 6 months (Table 1). Limited
follow-up in this study suggests that relapses may be
prevented by retreatment with rituximab (Table 1).

There are no direct or indirect comparisons
between different treatment strategies in RA-associ-
ated vasculitis. In my opinion, treatment with intra-
venous cyclophosphamide is still the treatment of
choice for this subset, but rituximab should be
considered when such treatment is unsuccessful
or contraindicated, in particular in cases with high
levels of rheumatoid factor. TNF-inhibitors may be
an alternative, in particular for patients who also
have severe joint inflammation with progressive
structural damage.

ExRA remains a major diagnostic and therapeutic
challenge in some patients. Better overall control of
disease activity may be associated with a reduced
risk of some manifestations, in particular vasculitis.
The effect of TNF inhibitors and other biologics on
the occurrence of ExRA, and their role in the man-
agement of severe, active ExRA, require further
investigation. Together with studies of the under-
lying disease mechanisms, this may facilitate further
improvement of the management of RA.
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