
SUMMARY
Rheumatoid arthritis (RA) is a chronic inflammatory disease that mainly affects the joints, though a consistent 
proportion of patients may also display extra articular manifestations (EAMs). From rheumatoid nodules to 
interstitial lung disease, from cardiovascular events to vasculitis, the spectrum of EAMs encompasses various 
conditions with different prognoses. EAMs may also occur as first RA manifestation, therefore the coordination 
with other health professionals, including general practitioners, is needed. The aim of this article is to provide 
an overview on EAMs in RA with particular focus on the recognised risk factors and the available recommenda-
tions for managing them, as well as comorbidities in RA patients.
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n	 INTRODUCTION

Rheumatoid arthritis (RA) is one of the 
most prevalent chronic inflammatory 

diseases (1). It primarily involves the joints, 
but it should be considered a systemic dis-
ease, as different extra-articular manifesta-
tions (EAMs), including rheumatoid nod-
ules, pulmonary involvement or vasculitis 
could be also present (1). In addition, the 
disease has been associated with high prev-
alence of systemic comorbidities. EAMs in 
RA have been reported with a frequency 
ranging from 18% to 41%, this wide range 
being mainly due to study design and dif-
ferences in the populations enrolled (2). 
In recent years, new therapeutic strategies 
have allowed a better overall control of 
disease activity with subsequent reduced 
risk of severe EAMs, such as rheumatoid 
vasculitis (RV) (2). Despite the improved 
outcome of RA patients and the reduced 
incidence of systemic EAMs, diagnostic 
and therapeutic strategies for these comor-
bidities still remain a challenge. The aim 
of this review is to provide an overview of 
EAMs in RA patients, focusing on recent 
findings on the pathogenesis and possible 

predisposing factors associated with spe-
cific organ involvement. Moreover, an ad-
ditional aim is to focus on the pivotal role 
of rheumatologists in pursuing a holistic 
approach to these patients through health 
promotion, health education and specific 
disease prevention strategies.

n	 PATHOGENESIS AND 
PREDISPOSING FACTORS 
FOR EXTRA-ARTICULAR 
RHEUMATOID ARTHRITIS

The pathogenesis of extra-articular RA 
involves both natural and acquired im-
munological mechanisms. High levels of 
circulating immune complexes (CICs) and 
complement (in particular C4) consumption 
have been demonstrated in patients with se-
vere EAMs and have been shown to predict 
mortality in patients with RA-associated 
vasculitis. Moreover, vasculitis and higher 
prevalence of EAMs are mainly observed 
in RA patients with rheumatoid factor (RF) 
positivity, in particular at high titer (2). 
Intriguingly, the direct involvement of RF 
in the formation of complement activating 
CICs further highlights its key role in the 
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pathogenesis of EAMs in RA. On the other 
hand, the role of anti-cyclic citrullinated 
protein (anti-CCP) antibodies (Abs) in the 
pathogenesis of extra-articular RA is still 
a matter of debate. It has been suggested 
that these Abs may be involved, in associa-
tions with several concomitant pathogenic 
mechanisms, in the induction of subclini-
cal atherosclerotic damage in RA patients, 
thus supporting their contribution to cardi-
ovascular disease (CVD) development (3-
5). Recently, high titers of anti-CCP Abs, 
in particular anti-citrullinated histone H2b 
Abs, have been demonstrated to be signifi-
cantly associated with higher coronary ar-
tery calcification scores in a cohort of RA 
patients without clinical CVD, thus further 
supporting the involvement of this class 
of Abs in the induction of atherosclerotic 
damage (6). Furthermore, a recent study 
evaluated the contribution of Abs against 
mutated citrullinated vimentin (anti-MCV) 
in EAMs in a cohort of 225 RA patients 
(7). In this study, no association was ob-
served between anti-CCP or anti-MCV 
levels and presence of EAMs in the whole 
group of patients. However, a sub-analysis 
according to each single manifestation re-
vealed that rheumatoid nodules were asso-
ciated with positivity for RF, anti-CCP and 
anti-MCV, while these auto-Abs were not 
associated with Sjögren’s syndrome (SS), 
chronic anemia or peripheral neuropathy. 
Moreover, the levels of anti-CCP Abs cor-
related with the score of the Health As-
sessment Questionnaire-Disability Index 
(HAQ-D). Interestingly, high levels of anti-
CCP Abs have been detected in the lungs 
of RA patients with bronchiectasis (8). In 
particular, it has been hypothesized that 
infectious triggers and other environmen-
tal factors may induce a persistent antigen 
stimulation which, in genetically predis-
posed subjects, may lead to the develop-
ment of RA. Indeed, the majority of lung 
manifestations occur in the first 5 years of 
the disease and they precede the onset of 
joint involvement in 10-20% of the cases. 
Interestingly, genetic predisposition seems 
to exert a dual role in the pathogenesis of 
EAMs. In this setting, the human leuco-
cyte antigen (HLA) DRB1*04 subtype has 

been demonstrated to correlate with EAMs 
occurrence, especially in RA patients de-
veloping vasculitis and Felty syndrome, 
while this haplotype seems to be protective 
against interstitial lung disease (ILD) onset 
(9). Finally, male sex and tobacco smoking 
are well-recognized risk factors for extra-
articular involvement (8).

n	 CARDIOVASCULAR 
INVOLVEMENT

The leading cause of death among RA pa-
tients is CVD, with a risk 50% higher than 
that observed in the general population 
(10). In addition to CVD, a recent meta-
analysis demonstrated a higher risk of 
cerebrovascular disease in RA patients, in 
particular in patients aged <50 years, with 
a twice-increased risk in comparison to the 
general population (11).
It has been suggested that RA and CVD 
may share a common genetic predisposi-
tion and that similar inflammatory and 
immune-mediated mechanisms contrib-
ute to their pathogenesis (10). In line with 
this evidence and in order to early identify 
patients at higher CV risk, the European 
League Against Rheumatism (EULAR) 
update on CVD risk management recently 
proposed CVD risk assessment in all RA 
patients by Systematic Coronary Risk Eval-
uation (SCORE) algorithm at least every 5 
years in case of low CVD risk (SCORE 
<5%) and sooner in case of intermediate or 
high risk (SCORE ≥5%, <10% and ≥10%, 
respectively) (8). However, the contribu-
tion of several concomitant inflammatory 
and immune factors other than traditional 
CV risk factors in the pathogenesis of CV 
involvement in RA suggests caution in the 
interpretation and employment of CVD risk 
algorithms (12). The direct contribution of 
the disease in the acceleration of athero-
sclerosis has been further demonstrated by 
recent evidence that systemic inflammation 
predicts progression of carotid intima-me-
dia thickness, a validated surrogate marker 
of subclinical atherosclerotic damage, in 
RA patients at 3 years of follow-up (10). 
On the basis of this evidence, the EULAR 
task force recommends screening for ca-
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rotid artery atherosclerosis in patients with 
moderate CVD risk according to SCORE 
charts (12).
In association with autoimmune and in-
flammatory mechanisms, traditional risk 
factors exert a pivotal role in the patho-
genesis of CV damage in RA (13). Among 
these, an impaired cholesterol homeostasis 
resulting in reduced high-density lipopro-
tein cholesterol levels in active RA and a 
higher prevalence of metabolic syndrome 
and hypertension in RA patients in com-
parison to general population have been 
recently demonstrated to contribute signifi-
cantly to higher CV risk in these patients 
(14, 15). In particular, hypertension repre-
sents an important predictor of CV events 
in RA patients. Chronic inflammation to-
gether with immune-mediated mechanisms 
has been demonstrated to affect blood 
pressure control negatively in patients with 
systemic autoimmune disease, contributing 
to induction and perpetuation of premature 
atherosclerosis (16).
Concerning the influence of RA treatments 
in reducing CV risk through their action on 
the inflammatory process, a recent meta-
analysis has shown 21% reduction of CV 
events in patients treated with methotrexate 
(MTX) compared to non-users (17). In ad-
dition, hydroxychloroquine (HCQ) use has 
been demonstrated to reduce incident CVD 
significantly in these subjects (18). Despite 
their contribution to reducing inflamma-
tion, corticosteroid (GC) and non-steroidal 
anti-inflammatory drug (NSAID) use seem 
to increase CV risk (19). Finally, biologic 
therapy has been demonstrated to reduce 
potentially the CV risk in these patients. In 
this setting, data derived from systematic 
reviews demonstrated that anti-tumor ne-
crosis factor-a (TNF-a) treatment is asso-
ciated with a significant CV risk reduction 
in RA patients, in particular in responders 
to therapy (20).
In addition to the increased CVD risk, RA 
is associated with other specific cardiac 
manifestations such as pericarditis, myo-
cardial disease, coronary vasculitis and 
valvular involvement. A systematic review 
and meta-analysis of case–control studies 
employing echocardiographic assessment 

of valvular and pericardial involvement 
in RA patients asymptomatic for cardiac 
disease, revealed specific disease-related 
cardiac structure involvement (21). In par-
ticular, pericardial effusion, valvular nod-
ules, valvular thickening with isolated val-
vular insufficiency, aortic root alteration, 
structural (increased left ventricular mass) 
and functional (diastolic dysfunction) left 
ventricular changes emerged as the most 
common manifestations of heart structure 
involvement in RA. This specific heart in-
volvement in RA, although often asymp-
tomatic and termed as silent rheumatoid 
heart disease, has been associated with an 
increased risk of both heart failure and CV 
mortality (21).

n	 PULMONARY INVOLVEMENT

The lung is another common site of extra-
articular disease in RA and includes mani-
festations related to airways, parenchymal, 
vascular and pleural involvement. The re-
ported prevalence of lung involvement in 
RA patients is about 50%, but it could be 
highly variable due to different study de-
signs, different populations and mainly be-
cause it is often asymptomatic and detecta-
ble only through imaging studies (22). ILD 
has a reported prevalence of 10-20% (23). 
Notably, its identification and management 
require the combination of histopathologi-
cal, clinical and radiological examinations, 
thus often making the evaluation of pulmo-
nary involvement in RA patients a diagnos-
tic challenge. The most common ILD sub-
type in RA is usual interstitial pneumonia 
(UIP) followed by non-specific interstitial 
pneumonia, but even organizing pneumo-
nia, desquamative interstitial pneumonia, 
lymphocytic interstitial pneumonia and 
diffuse alveolar damage have been docu-
mented (24). A recent systematic review 
identified male gender, older age, lower 
lung diffusion capacity for carbon mon-
oxide (DLCO), UIP subtype and fibrosis 
extent as significant predictors of mortality 
in RA-ILD (25). In the evaluation and as-
sessment of ILD in RA patients, it is very 
important to differentiate between disease-
related lung involvement and pulmonary 
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manifestations related to adverse effects 
of rheumatic therapies or infection occur-
rence in immunocompromised patients. 
Concerning airways disease, it affects from 
39% to 60% of RA patients and it may 
manifest as bronchiectasis, bronchiolitis, 
airway hyperreactivity, cricoarytenoid ar-
thritis in large airways as well as constric-
tive and obstructive bronchiolitis in small 
airways (26). Finally, pleural involvement 
may vary from pleural effusions, pleuritis, 
pleural thickening to empyema, pneumo-
thorax and trapped lung syndrome (Table 
I). In particular, pleural effusion represents 
the most common feature of pleural in-
volvement in RA. It is usually unilateral, 
asymptomatic and occurs several years af-
ter disease diagnosis.

n	 CUTANEOUS INVOLVEMENT

Cutaneous manifestations in RA patients 
may vary from rheumatoid nodules, which 
are the most typical skin findings usually 
characterizing patients with long-standing 
disease, to RV, granulomatous disorders 
and neutrophilic dermatoses. Rheumatoid 
nodules occur in 20-35% of RA patients 
and their presence has been demonstrated 
to correlate with disease severity and high-
er levels of RF (27). 
Furthermore, Kaushik et al. (28) recently 
examined the association between rheuma-
toid nodules and CVD in more than 26,000 
RA patients, detecting a higher incidence 
rate of all CV events in RA patients with 
subcutaneous nodules compared to patients 
without nodules, independently of the pres-
ence of traditional CV risk factors. Skin is 
the most frequent localization of RV and 
frequent manifestations are represented by 
periungual infarctions (also called Bywa-
ter’s lesions), petechiae, purpura, or ery-
thema elevatum diutinum, a rare form of 
vasculitis presenting with firm symmetrical 
red-brown or violaceous papules and nod-
ules on the extensor surface of the extremi-
ties. Necrotizing vasculitis of medium size 
vessels usually leads to reticular purpura, 
gangrene, deep ulcers of lower extremities 
or internal organ infarctions. Neutrophilic 
dermatoses, including Sweet’s syndrome, 
pyoderma gangrenosum, rheumatoid neu-
trophilic dermatosis and sub-corneal pustu-
lar dermatosis, represent adjunctive mani-
festations of cutaneous involvement in RA 
(29). 
In this setting, however, it is important to 
consider that cutaneous manifestations in 
RA patients may represent the expression 
of adverse effects related to concomitant 
treatments. 
A wide spectrum of skin manifestations, 
including lichenoid skin eruption related to 
penicillamine, HCQ, or TNF-a inhibitors, 
accelerated rheumatoid nodulosis associ-
ated with MTX, infusion reactions, leuko-
cytoclastic vasculitis, psoriasiform erup-
tions and anti TNF-a-induced cutaneous 
lupus erythematosus, have been described 
in these patients (30).

Table I - Pulmonary manifestations in rheumatoid 
arthritis.

Interstitial lung disease

Usual interstitial pneumonia

Nonspecific interstitial pneumonia

Organizing pneumonia

Lymphocytic interstitial pneumonia

Acute interstitial pneumonia

Airways disease

Follicular bronchiolitis

Obliterative bronchiolitis

Bronchiectasis

Cricoarytenoid arthritis

Rheumatoid nodules

Pleural disease

Pleuritis

Pleural effusion

Pneumothorax

Empyema

Vascular disease

Pulmonary hypertension

Vasculitis

Caplan syndrome

Drug toxicity

Infections

Amyloidosis

Fibrobullous disease
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n	 GASTROINTESTINAL 
INVOLVEMENT

Gastrointestinal (GI) manifestations in 
RA can vary from mild forms, which are 
observed in the majority of patients, to se-
vere disease. In this setting, intestinal RV 
represents the most severe expression of 
GI involvement, reported in 10-38% of the 
cases, and it is characterized by intestinal 
small vessel inflammation causing ischem-
ic ulcers and perforations or by devastat-
ing big vessel vasculitis with consequent 
extensive bowel infarctions (2).
Amyloidosis represents a rare complica-
tion of RA-associated GI disease, affecting 
from 7% to 13% of subjects (31). Duode-
num is the most common localization with 
symptoms characterized by abdominal 
pain, nausea, intractable diarrhea and ma-
labsorption. GI small vessel vasculitis or 
amyloidosis may involve also esophageal 
tract causing organ dysmotility with con-
sequent dysphagia, heartburn and atrophic 
gastritis, as reported in up to 60% of RA 
patients.
Liver involvement in RA is rarely associ-
ated with clinical manifestations. Increased 
serum alkaline phosphatase and gamma-
glutamyl transaminase levels are common 
and usually correlate with disease activity 
(32). RA-associated liver disease is usu-
ally mild and it needs to be differentiated 
from autoimmune hepatitis, with possible 
extra-intestinal manifestations resembling 
RA, and from drug-induced disease, main-
ly related to aspirin, sulfasalazine or MTX 
assumption. Felty syndrome may repre-
sent an adjunctive cause of hepatomegaly 
in RA patients. It is a rare disease-related 
manifestation, commonly associated with 
long-standing and more severe disease and 
it is characterized by splenomegaly and 
neutropenia. In about 70% of patients, this 
syndrome leads to hepatomegaly, abnormal 
liver function tests and portal hypertension 
due to different mechanisms such as portal 
fibrosis, increased splenic blood flow and 
nodular regenerative hyperplasia (33).

n	 NEUROLOGIC INVOLVEMENT

Neurologic involvement includes a wide 
spectrum of central and peripheral nervous 

system syndromes as result of small vessel 
vasculitis, joint damage or drug toxicity.
Peripheral nervous system (PNS) involve-
ment has been reported in about 20% of 
RA patients and includes entrapment neu-
ropathies, mononeuritis multiplex, dis-
tal sensory neuropathy and sensorimotor 
neuropathy (34). Non-compressive neu-
ropathies, such as mononeuritis multiplex 
and sensorimotor neuropathies are the re-
sult of vasa nervorum vasculitis leading to 
vascular ischemia with subsequent axonal 
degeneration and neuronal demyelination. 
On the other hand, compressive neuropa-
thies, such as carpal tunnel syndrome, are 
associated with articular deformities caus-
ing nerve compression, paresthesia and 
pain. Furthermore, chronic synovitis and 
structural joint changes of the midfoot and 
foot are often associated with the develop-
ment of Morton neuroma and tarsal tunnel 
syndrome, two frequent causes of foot pain 
in these patients. Central nervous system 
(CNS) involvement in RA patients includes 
a wide variety of manifestations, such as 
cervical myelopathy, cerebral vasculitis, 
meningitis, optical atrophy and formation 
of rheumatoid nodules. The most com-
mon manifestation of CNS involvement is 
cervical myelopathy due to atlanto-axial 
subluxation or sub-axial subluxation, re-
ported in up to 40% of RA patients (35). 
This severe complication represents the 
consequence of chronic inflammation of 
the atlanto-axial synovial tissue and may 
manifest with different symptoms ranging 
from neck pain and occipital headache to 
sensory deficits, lower cranial nerve palsy 
or transient ischemic attacks. As previously 
reported, the differential diagnosis of neu-
rological involvement in RA should take 
into account the wide range of neurologi-
cal adverse reactions to drugs commonly 
employed in RA patients. Among these, 
high doses of GC therapy may associate 
with psychiatric manifestations and cog-
nitive impairment, sulfasalazine and MTX 
with headache and peripheral neuropathy 
and, finally, anti-malarials have been asso-
ciated with retinal damage occurrence and 
ototoxicity (36, 37). In recent years, the 
widespread use of biologic agents has been 
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associated with higher incidence of severe 
neurologic manifestations in these patients, 
including Guillain-Barré syndrome, Miller 
Fisher syndrome, chronic inflammatory 
demyelinating polyneuropathy, multifocal 
motor neuropathy, mononeuropathy multi-
plex and axonal sensorimotor polyneuropa-
thies (36). Finally, up to 40% of RA pa-
tients may manifest psychiatric symptoms 
such as anxiety and depression, with a prev-
alence that is similar to other long-standing 
diseases as result of chronic pain (38).

n	 OCULAR INVOLVEMENT

Ocular manifestations represent a significant 
part of EAMs in RA patients and vary from 
episcleritis to retinal vasculitis. Dry eye, 
often associated with secondary SS, rep-
resents the most frequent manifestation of 
ocular involvement affecting one out of four 
patients and often complicated by chronic 
conjunctivitis and corneal ulcers (39).
Episcleritis is a mild ocular condition af-
fecting RA patients with a prevalence of 
0.2-3.7% (40). It is bilateral in 40% of cases 
and appears as a typical salmon pink vaso-
dilation of episcleral radial vessels. Scle-
ritis affects 0.2-6.3% of RA patients and 
it is associated with an increased disease 
severity and mortality rate, particularly 
the necrotizing form which manifests with 
severe ocular pain increased by eye move-
ments. Peripheral ulcerative keratitis is a 
further ocular manifestation with a preva-
lence of 3% and could present as a form 
of scleritis, usually in subjects with severe 
and long-standing disease (41). Symptoms 
associated with this condition are pain and 
redness of the eye involving both eyes in 
40% of cases. A recent study, analyzing the 
influence of anti-CCP autoAbs in RA-asso-
ciated ocular manifestations, demonstrated 
a strong correlation between this Abs posi-
tivity and ocular involvement (42).

n	 RENAL INVOLVEMENT

Renal involvement in RA can be due to the 
disease itself, to complications of therapy 
or, finally, may appear as an epiphenom-
enon of a long-standing inflammatory 

process. Renal adverse effects of therapies 
and secondary amyloidosis represent the 
most common causes of kidney involve-
ment. On the other hand, renal involvement 
as direct result of the disease itself is less 
common and usually manifests as mesan-
gial proliferative glomerulonephritis (GN) 
or membranoproliferative GN and, rarely, 
as focal or diffuse proliferative GN. Me-
sangial proliferative GN in RA may have 
either immunoglobulin (Ig) M or IgA pre-
dominant pattern on immunofluorescence 
(43). In a recent retrospective and obser-
vational study aimed at analyzing 67 renal 
biopsies of RA patients, the most common 
histopathologic finding was renal amyloi-
dosis (31%), followed by mesangial GN 
(18%), membranous nephropathy (17%), 
extra-capillary proliferative GN (15%), fo-
cal segmental glomerular sclerosis (9%), 
minimal change nephropathy (5%) and tu-
bulointerstitial nephritis (5%) (44). Mem-
branous nephropathy was related to the use 
of gold salts in 45% of cases and its fre-
quency has decreased since 1990.

n	 RHEUMATOID VASCULITIS

RV is an uncommon complication of RA 
affecting 2-3% patients (2). It may in-
volve small and medium-size arteries and 
is usually observed in long-standing and 
severe forms of the disease. The incidence 
of RV has been decreasing since the ’90s, 
probably due to improved treatments for 
the disease (45). Cutaneous vasculitis is 
the most common manifestation of RV, 
but it can potentially involve all body 
sites, in particular PNS, arteries of fingers 
and toes, causing digital ischemia, and 
eyes with consequent scleritis. In addi-
tion, generalized symptoms such as fever 
and weight loss are common (Table II). In 
clinical practice, RV is considered when 
manifestations of vasculitis unexplained 
by other pathologic conditions such as 
diabetes, atherosclerosis, infection, drug 
hypersensitivity or malignancy occur in a 
patient with established diagnosis of RA.
Other pathologic conditions, in fact, are 
characterized by a clinical presentation that 
could resemble RV, including atherosclero-
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sis, venous insufficiency and infections. As 
a consequence, histological demonstration 
of vasculitis in the affected organs should 
be recommended in all patients with spe-
cific manifestations, even though it is not 
always feasible. In this case, surrogate 
criteria, such as the presence of classic 
ischemic skin lesions (except for isolated 
digital infarcts) or mononeuritis multiplex 
in a patient with established RA and no 
other possible explanations, are generally 
sufficient for a presumptive diagnosis (46). 
Finally, rare case reports described inflam-
matory involvement of large-size vessels 
(aortitis) in RA patients. In this setting, 
high-titers of RF, long-standing disease, 
erosive disease and rheumatoid nodules 
have been demonstrated to be significant 
risk factors for large vessel involvement in 
these patients (47).

n	 RHEUMATOID ARTHRITIS  
AND INFECTIONS

Serious infections are a major concern in 
RA patients, being one of the three lead-
ing causes of death in this population (48). 
When evaluating the infection risk in RA, 

we need to take into account multiple 
predisposing factors, including disease 
activity, comorbidities and the use of im-
munosuppressive drugs (48). Indeed, dis-
ease severity and comorbidities, particu-
larly chronic obstructive lung disease and 
chronic kidney diseases, are both main risk 
factors for serious infections, especially 
in older patients (49). Concerning the role 
of treatments, long-term GC therapy has 
been widely demonstrated to contribute to 
infections in patients with rheumatic and 
non-rheumatic diseases. In a meta-analysis 
of observational studies, a significantly in-
creased risk for serious infections in RA 
patients treated with GC was demonstrated 
and the risk was dose-dependent, being 
markedly increased for subjects receiv-
ing up to 10 mg/day of prednisone (50). 
In addition, cytokine inhibitors and other 
biological agents have been demonstrated 
to increase the risk of serious infections in 
several randomised clinical trials and ob-
servational cohort studies (51). In particu-
lar, the risk seems to be higher within the 
first six months of therapy and to decline 
over time (52). 
The most common sites of serious infec-
tions are the lower respiratory tract fol-
lowed by skin and soft tissues (53). Singh 
et al. (54) have recently conducted a sys-
tematic review including both traditional 
and meta-analysis in order to assess the 
risk of serious infections in RA patients 
treated with biologic therapy in com-
parison to traditional disease-modifying 
anti-rheumatic drugs (DMARDs). Stand-
ard and high-dose biologics were asso-
ciated with higher risk of serious infec-
tions compared to traditional DMARDs, 
while low doses were not. Furthermore, 
the risk was lower in patients who were 
methotrexate naïve compared with pa-
tients treated with traditional DMARDs 
or anti-TNF-a.
In order to provide an estimation of serious 
infection risk in these patients, a risk score 
for serious infections has been developed 
in the German Rheumatoid Arthritis Ob-
servation of Biologic Therapy (RABBIT) 
register. The score includes age, measure 
of disability, comorbidities (chronic lung 

Table II - Vasculitic manifestations in rheumatoid arthritis.

Site Manifestation

Skin - Ischemic focal digital lesions
- Purpura, petechiae, ulcers
- Pyoderma gangrenosum
- Erythema elevatum diutinum

Peripheral nerves - Mononeuritis multiplex
- Sensory peripheral neuropathy

Central nervous system - Seizures
- Confusional state
- Hemiparesis

Eyes - Peripheral ulcerative keratitis

Heart - Pericarditis
- Coronary arteritis
- Arrhythmias

Kidneys - Amyloidosis
- Glomerulonephritis

Lung - Diffuse alveolar hemorrhage
- Pleuritis

Gastrointestinal - Ischemic bowel

Systemic manifestations - Fever
- Weight loss
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disease and renal failure), history of previ-
ous infections, previous treatment failure 
and current treatment (55). 
RA subjects with a high-risk score had a 
30-fold increased risk of developing seri-
ous infections and validation in a separate 
cohort demonstrated high agreement be-
tween observed and expected rates of seri-
ous infections (56, 57). 

n	 RHEUMATOID ARTHRITIS  
AND MALIGNANCIES

The overall incidence of malignancies in 
RA does not appear to be substantially 
higher than the risk expected in the general 
population (58). However, an increased 
rate of lymphoma, both Hodgkin’s and 
non-Hodgkin’s lymphoma, has been clear-
ly recognized in RA patients in comparison 
to the general population (58). In particu-
lar, an association with diffuse large B-cell 
lymphoma has been reported in these pa-
tients, representing up to two-thirds of the 
lymphomas in RA patients (59). The risk 
of developing lymphoma is particularly 
increased in patients with high and long-
standing disease activity, thus reflecting the 
role of chronic activation of B cells in the 
pathogenesis of lymphoproliferative disor-
ders in RA as in other autoimmune condi-
tions (60). An increased risk of lung cancer 
in RA patients has been documented in 
several studies (61). 
This may be due to chronic lung inflamma-
tion linked to the disease itself in associa-
tion with the smoking habit. On the con-
trary, a decreased risk of colorectal cancer 
has been observed in RA patients, partly at-
tributable to long-standing treatment with 
NSAID (58). 
Reduced rates of other cancer types, includ-
ing breast, ovary, endometrial and prostate 
cancer have been reported in some stud-
ies (62). Finally, concerning the potential 
role of biologic therapies in malignancies 
development, many randomized controlled 
trials have shown no statistically signifi-
cant increased risk of any type of cancer 
with biologic therapy versus controls (63). 
However, recent data derived from a Swed-
ish biologics registry reported a 50% in-

creased risk of melanoma in patients treat-
ed with biologic therapy (64). 

n	 RHEUMATOID ARTHRITIS  
AND BONE INVOLVEMENT

RA represents the prototype disease of 
disrupted bone homeostasis. Loss of ar-
ticular (erosions) and periarticular bone 
(demineralization) is the result of exces-
sive bone resorption associated with highly 
limited bone formation (65). It has been 
postulated that the inflammatory burden 
characterizing disease pathogenesis may 
increase osteoclastogenesis, reducing os-
teoblastogenesis. In particular, recent stud-
ies have shown that several cytokines, such 
as TNF-a, interleukin (IL)-1, IL-6, IL-17 
and immune cells, have osteoclastogenic 
effects, mainly through the upregulation of 
the receptor activator of the nuclear factor 
kappa B ligand (RANKL) expression (66). 
These pro-inflammatory cytokines nega-
tively impact osteoblast differentiation and 
their ability to produce mineralized matrix 
(67). Moreover, recent evidence suggests 
that multiple immune-mediated pathways 
may promote bone changes in RA patients. 
In this setting, anti-CCP and RF have been 
demonstrated to exert a pivotal role in me-
diating bone loss, not only by promoting 
the macrophage production of TNF-a, but 
also through direct interaction with osteo-
clast precursors (68). This finding is sup-
ported by the observation that autoantibody 
positive patients have lower bone mass 
already at disease onset and that they are 
characterized by more severe bone damage 
during disease course in comparison to se-
ronegative RA patients (69). 
In addition to anti-CCP and RF, anti-acety-
lated and carbamylated proteins (anti-CarP) 
antibodies, identified in a small proportion 
of anti-CCP-negative RA patients, are as-
sociated with more severe radiographic 
progression (70). However, the systemic 
inflammatory process and immune system 
dysregulation are not the only factors re-
sponsible for bone loss and increased frac-
ture risk. Indeed, GC intake and physical 
inactivity need to be taken into account 
in this population (71). In the Consortium 

Non
-co

mmerc
ial

 us
e o

nly



REVIEW

220 Reumatismo 4/2018

E. Marcucci, E. Bartoloni, A. Alunno, et al.REVIEW

of Rheumatology Researchers of North 
America (CORRONA) registry, which 
includes 8,419 female RA patients, post-
menopausal status, higher modified Health 
Assessment Questionnaire (mHAQ) score 
and GC use were associated with higher 
fracture risk (72). Many targets have been 
identified for therapeutic intervention in 
order to restore the balance between bone 
loss and bone formation. Among these, 
denosumab, an anti-RANKL antibody, has 
been demonstrated to slow RA erosive pro-
cess and to restore bone mineral density in 
clinical trials (73). 
Furthermore, the use of TNF-a inhibitors 
was associated with a reduction in system-
ic and local bone loss, further confirming 
the key role of systemic inflammation in 
osteoporosis development. However, evi-
dence on their effect in fracture prevention 
is still lacking (74). In conclusion, given 
the increased risk of osteoporosis in RA 
patients and its potential adverse impact 
on the quality of life and life expectancy, it 
is important for this population to undergo 
regular monitoring of bone mineral den-

sity and to receive calcium and vitamin D 
supplementation and preventive therapy as 
needed.

n	 TREATMENT OF EXTRA 
ARTICULAR MANIFESTATIONS

Both incidence and impact of EAMs in RA 
patients is now lower than previously re-
ported, thanks to a better pharmacological 
control of disease activity. The manage-
ment of EAMs requires early identification 
of specific manifestations and the introduc-
tion of targeted treatment according to their 
severity (Table III). With specific regard to 
ILD treatment, the evidence is quite low, 
as there are no randomized controlled trials 
and the limited data come from series, case 
reports, or small-size trials. Higher age, low 
forced vital capacity (FVC) and decrease in 
DLCO over time seem to be predictors of 
poor outcome (75). Treatment goals in ILD 
are based on categorization of the disease 
by its behavior and take into consideration 
fibrosis extent on high resolution computed 
tomography (HRTC) and DLCO reduction. 

Table III - Management of extra-articular manifestations in rheumatoid arthritis.

Affected tissue  
or organ Extra-articular manifestations Treatment

Heart Pericarditis  GC, pericardiocentesis

Myocarditis or endocarditis  GC

Lung ILD  GC, cyclophosphamide, mycophenolate, azathioprine

Pleuritis GC, thoracentesis

Skin Rheumatoid nodules Local GC, no treatment

Cutaneous vasculitides GC, MTX, colchicine, dapsone, RTX

Neutrophilic dermatoses Topical GC, dapsone, HCQ, anti-TNF

Gastrointestinal  
system

Secondary amyloidosis GC, cyclophosphamide, mycophenolate, anti-TNF

Vasculitis

Nervous system Mononeuritis multiplex  GC, cyclophosphamide

Sensory peripheral neuropathy

Central nervous system vasculitis

Eyes Scleritis/episcleritis Local GC, cyclosporine, MTX, anti-TNF, RTX

Retinal vasculitis GC, cyclophosphamide

Kidney Secondary amyloidosis GC, cyclophosphamide, mycophenolate, anti-TNF, 
hemodialysisGlomerulonephritis

Interstitial nephritis

MTX, methotrexate; RTX, rituximab; HCQ, hydroxychloroquine; GC, glucocorticoids.
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In this setting, it is possible to distinguish 
between self-limited, reversible, stable or 
progressive disease. Treatment should be 
considered in case of extensive disease 
(extent of fibrosis on HRCT >30%, DLCO 
<54%, desaturation with exercise), deterio-
ration (decrease from baseline in FVC by 
10% or DLCO by 15%) or if the patient is 
symptomatic (76). As previously reported, 
there are no randomized controlled trials 
for the management of RA-ILD, but there 
are reports of the efficacy of prednisolone/
azathioprine, prednisolone/cyclophospha-
mide, cyclophosphamide, azathioprine, 
HCQ, d-penicillamine, and cyclosporine 
(77, 78). In this context, rapidly progres-
sive ILD and even other major organ in-
volvement, such as RV, usually require 
high doses of GC and intravenous cyclo-
phosphamide or rituximab, drugs which 
have been successfully employed as either 
first and second line or rescue therapy (79) 
Concerning the role of anti-TNF-a in RV 
management, there is still ongoing debate 
about their function in RV prevention or 
treatment, as no prospective trials have 
been performed (2). Experience with ran-
domized trials in other forms of vasculitis 
has shown inefficacy of TNF-a inhibition 
in these conditions, while in a retrospective 
chart review published in 2008, complete 
remission using these drugs was achieved 
in five out of nine cases (56%) of RV re-
fractory to conventional immunosuppres-
sive therapy (80).
In addition to pharmacologic therapy, 
management of comorbidities (such as os-
teoporosis and fibromyalgia), promotion of 
health (smoking cessation and physical ex-
ercise) and coordination of integrative care 
in these patients with multiple comorbidi-
ties surely play a pivotal role in the man-
agement of EAMs (81).

n	 CONCLUSIONS

Extra-articular RA can involve multiple 
tissues and organs and cause comorbidities 
and psychosocial consequences. It remains, 
therefore, a major diagnostic and thera-
peutic challenge in several patients. Even 
though a better overall control of disease 

activity has been associated with reduced 
risk for EAMs, no randomized controlled 
trials are currently available for managing 
major organ involvement such as rapidly 
progressive ILD or RV. In these pathologic 
conditions, treatment with cyclophospha-
mide and high-dose GC is recommended.
Alongside investigations on pathogenic 
mechanisms underlying RA, proper man-
agement is crucial of established risk fac-
tors for specific organ involvement in these 
patients, such as hypertension, dyslipi-
demia, insulin resistance, diabetes, obesity 
and cigarette smoking. The available rec-
ommendations for managing EAMs and 
comorbidities in RA patients reflect the 
need for a holistic approach to the process 
of care and treatment of adverse events, 
the encouragement of coordination with 
other health professionals, including gen-
eral practitioners and, finally, the need to 
educate patients, not only concerning their 
disease and targeted treatments, but also 
with regard to health promotion and spe-
cific preventive actions.
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