FEATURE ARTICLE

1.5

Contact
Hours

R

1.0 Pharmacology Contact Hour

Cutaneous Manifestations of
Rheumatoid Arthritis

Marven Gerel Cabling

ABSTRACT: Rheumatoid arthritis is a chronic systemic auto-
immune inflammatory arthritis with various extra-articular
manifestations. In this first series examining the cutaneous
manifestation of rheumatic diseases, we will discuss the
most common dermatologic findings in patients with
rheumatoid arthritis. Cutaneous lesions are the most com-
mon extra-arficular findings. Rheumatoid nodules, acceler-
ated rheumatoid nodulosis, and rheumatoid vasculitis are
found especially in those with long-standing rheumatoid-
factor-positive disease. Several neutrophilic dermatoses
such as pyoderma gangrenosum, rheumatoid neutro-
philic dermatoses, and Sweet's syndrome are also seen
in association with rheumatoid arthritis. Patients may also
present with various cutaneous adverse effects related
to their arthritis therapy. It is important to recognize these
dermatologic manifestations to better understand the
underlying disease process, thus optimizing therapy and
patient care.
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heumatoid arthritis is a chronic autoimmune
inflammatory disease that mainly affects the
joints. It is progressive and can lead to joint
destruction, deformities, and, eventually, dis-
ability if not treated early on. In addition,
it is also a systemic disease where extra-articular manifes-
tations are found in about 40% of cases (Turesson et al.,
2002). Multiple organ systems outside the musculoskeletal
system can be affected. The most common findings include
rheumatoid nodules, keratoconjunctivitis sicca, secondary
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Sjogren syndrome, pulmonary fibrosis, and pericarditis
(Myasoedova et al., 2011). It is thus important for the cli-
nician to be able to recognize the signs and symptoms for
better patient outcomes.

Rheumatoid arthritis was first characterized in modern
medical literature by Augustin Jacob Landré-Beauvais in
1800 (Landré-Beauvais, 2001). He described in his doc-
toral dissertation a cohort of predominantly female pa-
tients exhibiting severe joint pain. He hypothesized that
they were experiencing a previously unrecognized condi-
tion, calling it primary asthenic gout. Although we now
know that rheumatoid arthritis is not gout or a crystal ar-
thropathy, Landré-Beauvais has paved the way for the study
of this condition.

The exact pathogenesis of rheumatoid arthritis is yet to
be elucidated. Studies have shown that patients with a
high-risk genetic background who are exposed to various
agents can trigger the development of rheumatoid arthri-
tis. These agents can include cigarette smoking and, to a
lesser degree, environmental hazards such as industrial
pollution and pesticides (Calabresi et al., 2018). Cigarette
smoking is strongly correlated with the development of
rheumatoid arthritis in a dose-dependent manner. An
increase in risk of 26% is noted in those who smoked 1-10
pack-years compared with those who never smoked, whereas
it is twofold for those who smoked 21-30 pack-years (Di
Giuseppe et al., 2014). The interaction between these factors
leads to a cascade of events that ultimately lead to joint in-
flammation and, eventually, its destruction.

The main manifestation of rheumatoid arthritis is in-
flammation or synovitis of the joint. This leads to erosions
on the cartilage and bone and then eventually on other
intra-articular structures. Untreated, the disease will prog-
ress to result in bony deformities and disability. The classic
disease presentation is a usually symmetric, slowly progres-
sive development of pain, morning stiffness, and swelling
of the joints. The metacarpophalangeal and proximal inter-
phalangeal joints and wrists of both hands are most involved
in the first year of diagnosis (Fleming et al., 1976).

Diagnosing rheumatoid arthritis first entails ruling out
mimics and other inflammatory conditions such as infection,
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crystal arthritis, lupus, and psoriatic arthritis, among others,
in a patient with observed joint swelling. One must then
ascertain the duration of symptoms (usually >6 weeks)
in which joints are involved and obtain laboratory tests.
Recommended blood tests include the rheumatoid factor,
anticitrullinated protein antibody (cyclic citrullinated pep-
tide), erythrocyte sedimentation rate, and C-reactive pro-
tein. These are usually elevated or positive. Radiographs
especially of the affected joints may show erosions that
signal joint damage. An ultrasound of the affected joint
to evaluate for synovitis and tenosynovitis may also aid
in diagnosis. Rarely, extra-articular manifestations of the
disease such as cutaneous lesions may precede the appear-
ance of joint symptoms.

When rheumatoid arthritis is suspected, an early refer-
ral to the rheumatologist is warranted. It is recommended
that the patient see the specialist within 6 weeks of onset
of symptoms for evaluation, diagnosis, and initiation of
treatment. Treating the patient within this “window of
opportunity” may alter the natural history of rheumatoid
arthritis and prevent disease progression and joint dam-
age in the long run. Treatment with disease-modifying an-
tirheumatic drugs (DMARDs) work better in the early
stages of disease (Cush, 2007).

In this article, we focus on the most common cutaneous
manifestations of rheumatoid arthritis. The lesions may
range from nonspecific skin changes to ones that have
been classically associated with the disease. Nonspecific
lesions are common in patients with rheumatoid arthritis.
These include skin atrophy, xerosis, and nail findings such
as nail discoloration, longitudinal groves, and onycholysis
(Ziemer et al., 2016).

RHEUMATOID NODULES

Rheumatoid nodule is the most common localized extra-
articular manifestation of rheumatoid arthritis with cumula-
tive incidence of about 31% in 10 years (Myasoedova et al.,
2011; Figures 1 and 2). These subcutaneous nodules are firm

FIGURE 1. Rheumatoid nodules: arm and hand.
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FIGURE 2. Rheumatoid nodules on the hand of a patient who
developed accelerated rheumatoid nodulosis because of
methotrexate.

to doughy, nontender and usually found on extensor sur-
faces such as the olecranon and areas frequently subjected
to pressure (Tilstra & Lienesch, 2015). Ninety percent of pa-
tients presenting with nodules are positive for rheumatoid
factor (Kaye et al., 1984). The presence of these nodules is
associated with a worse prognosis, higher disease activity,
and progression of joint damage on radiographs (Nyhall-
Wahlin et al., 2010). These lesions are also linked with a
higher likelihood of developing rheumatoid vasculitis (Makol
et al., 2014). On histology, the rheumatoid nodules show a
pattern of central area of necrosis surrounded by palisading
cells enclosed by granulation tissue containing lymphocytes
and histiocytes (Tilstra & Lienesch, 2015).

Longitudinal cohort studies of patients with rheumatoid
arthritis in Olmsted County, Minnesota, show that the cu-
mulative incidence of rheumatoid nodules remained the
same between 1985-1994 and 1995-2007 despite introduc-
tion of advanced biologic therapies (Myasoedova et al.,
2011). However, multiple case reports suggest that rheuma-
toid nodules regress with treatment using sulfasalazine, toci-
lizumab, or rituximab (Al-Attia, 2013; Englert et al., 1987;
Sautner et al., 2013). More studies are needed to assess the
impact of newer therapies and its wider use on the incidence
of these nodules.

Management of rheumatoid nodules is largely conser-
vative and often focuses on observation as the nodules are
usually asymptomatic and may diminish with use of anti-
rheumatic drugs. Treatment may be indicated when the nod-
ules impair function such as in cases when there is nerve
impingement or limitation of joint motion because of the
nodule. Other indications include presence of nodule ulcera-
tion, infection, or significant pain. If intervention is neces-
sary, surgical excision or local injection may be performed.
Only a few have looked at the efficacy and safety of these
approaches. Two double-blind trials reported diminution
of nodule volume after steroid injection with minimal local
adverse effects (Baan et al., 2006; Ching et al., 1992).
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FIGURE 3. Rheumatoid vasculitis ulcer: foot.

However, these studies are limited because of their ex-
tremely small sample size and not enough to draw defini-
tive recommendations from.

ACCELERATED RHEUMATOID NODULOSIS

This condition was first described by Kremer and Lee in
1986 in three of 29 patients treated with methotrexate.
They noted there was an accelerated pace of development
of multiple rheumatoid nodules, despite an improvement
in their joint disease. Multiple reports have since associ-
ated methotrexate with the development of accelerated
rheumatoid nodulosis. Histologically and physically, these
nodules are not different from the rheumatoid nodules de-
scribed above. A systematic review of methotrexate-induced
accelerated nodulosis showed that 78% of patients were
positive for rheumatoid factor with fingers as the most in-
volved site 64% of the time (Patatanian & Thompson,
2002). Nodulosis can also develop on the elbows, knees,
and feet as well as on other organs including the lungs
and larynx (Akiyama et al., 2015).

Other drugs have been implicated in the develop-
ment of accelerated rheumatoid nodulosis. These include

FIGURE 4. Rheumatoid vasculitis ulcer: finger.
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azathioprine, etanercept, infliximab, and tocilizumab
(Kellet et al., 2015; Mackley et al., 2004; Talotta et al.,
2018). Furthermore, there are a few case reports indicat-
ing that methotrexate-induced accelerated nodulosis can
also occur in other diseases such as psoriasis and systemic
lupus erythematosus (Berris et al., 1995; Rivero, 2004).

The exact pathophysiology of the accelerated growth of
these lesions is still unclear. A study by Merrill et al. (1997)
proposes that methotrexate increases adenosine production
by monocytes both intra-articularly and extra-articularly,
promoting multinucleated giant cell formation via A1 recep-
tor stimulation.

Treatment of accelerated rheumatoid nodulosis is limited
as there are no specific recommendations from literature.
The review by Patatanian and Thompson in 2002 showed
the possibility of using azathioprine, hydroxychloroquine,
colchicine, or D-penicillamine in addition to or as a replace-
ment for methotrexate to regress nodule size. However, no
significant conclusions can be made especially because the
case reports reviewed were fragmented and incomplete. De-
spite the lack of strong data, it is only prudent to discontinue
the offending medication and consider other agents to better
control the underlying arthritis.

RHEUMATOID VASCULITIS

Rheumatoid vasculitis is a known complication and extra-
articular manifestation of rheumatoid arthritis (Figures 3
and 4). This condition affects the small- or medium-sized
blood vessels. The most usual presentation is with patients
who have long-standing active seropositive disease. Male
patients and older adults seem to be more affected.

The disease presents in various ways depending on which
blood vessels and organs are involved. However, about 90%
of patients have skin manifestation (Kishore et al., 2017).
The underlying pathogenesis is deposition of immune com-
plexes and complement activation. In a study by Chen et al.
(2002), the clinical and histological spectrum of rheuma-
toid arthritis was analyzed. Histologically, they have found
the pattern of rheumatoid vasculitis predominantly of
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leukocytoclastic vasculitis. Arteritis similar to cutaneous
polyarteritis nodosa has been found as well. In the same
study, the predominant physical findings are palpable pur-
pura, subcutaneous nodules, livedo reticularis, and ulcers.

Treatment of rheumatoid vasculitis requires controlling
the patient's underlying rheumatoid arthritis. Mild cases
of cutaneous vasculitic lesions may improve with the addi-
tion of either colchicine or dapsone (Carlson et al., 2006)
or use of methotrexate. However, if there is systemic
vasculitis with multiple organ involvement (i.e., ocular,
neurologic, cardiac, renal), a more aggressive approach is
needed. High-dose systemic corticosteroids with either cyclo-
phosphamide or rituximab are used as treatment (Coffey
et al., 2019).

NEUTROPHILIC DERMATOSES

Neutrophilic dermatoses are a heterogenous group of non-
vasculitic inflammatory skin diseases that mainly present
with sterile lesions and a predominantly neutrophilic der-
mal infiltrate on histology. These can be idiopathic or found
in association with rheumatoid arthritis, malignancy, or
other systemic inflammatory conditions such as inflamma-
tory bowel disease. Pyoderma gangrenosum, rheumatoid
neutrophilic dermatoses, and Sweet's syndrome are some
of the neutrophilic dermatoses found in association with
rheumatoid arthritis.

Sweet's syndrome is a neutrophilic dermatosis that can
be found in patients with rheumatoid arthritis. In addition,
this condition can also be idiopathic, drug induced, or asso-
ciated with a malignancy. This disease features systemic
symptoms such as fever with acute onset of multiple painful
tender erythematous plaques or nodules especially on the ex-
tremities, trunk, and face (Villarreal-Villarreal et al., 2016).

Pyoderma gangrenosum causes a refractory and signifi-
cant disruption in the skin. It usually presents as a deep ulcer-
ative lesion but is also less commonly in bullous, pustular, or
vegetative/superficial verrucous forms (Yamamoto, 2015).
Seventy-six percent of female patients are affected, and the
lower leg is the most frequently affected area of the body.
Pyoderma gangrenosum is associated with systemic diseases
in 56.8%. Inflammatory bowel disease is seen in 17.6%; ar-
thritis (rheumatoid arthritis and other seronegative arthritis),
in 12.8%; and hematological malignancies, in 8.9% (Kridin
et al., 2018).

Rheumatoid neutrophilic dermatoses are rare but usually
found in patients with long-standing severe rheumatoid
arthritis. These usually present as scattered papular, nod-
ular, urticarial, or plaque lesions on the extremities, trunk,
and extensor surfaces. The lesions are usually asymptomatic
and may resolve over weeks even without therapy (Cugno
etal., 2018).

SKIN MANIFESTATIONS ASSOCIATED WITH
RHEUMATOID ARTHRITIS TREATMENT

The treatment of rheumatoid arthritis includes the use of
DMARDs including methotrexate and biologic agents
SEPTEMBER/OCTOBER 2020
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such as tumor necrosis factor inhibitors (TNFis). How-
ever, these medications are associated with cutaneous ad-
verse effects.

Methotrexate has been considered the anchor medication
for the management of rheumatoid arthritis. Aside from the
development of accelerated rheumatoid nodulosis, other
more common adverse effects are notable. Oral ulcers are
common and occur in about 30% of patients. The medi-
cation is also associated with increased hair loss in up to
29.4% of patients (Lukasik et al., 2019).

Biologic medications can be administered through ei-
ther a subcutaneous injection or an intravenous infusion.
Injection site reactions are the most common side effect
of injectable biologics and are estimated to occur in at least
10%-20% of cases. These are usually self-limited and
decrease even with continued use. One study by
Zeltser et al. (2001) found that injection site reactions
occurred in 20% of patients, usually within the first
2 months of drug initiation. Furthermore, immunohis-
tochemical analysis of punch biopsy samples shows
that the reactions may be because of a T-lymphocyte-
mediated delayed-type hypersensitivity reaction with
eventual induction of tolerance.

TNFi biologics are known treatments for rheumatoid
arthritis and psoriasis, among other indications. However,
this class of medication has been reported to be associated
with a paradoxical development of psoriasis and psoriasiform
eruptions. Three patterns of cutaneous eruptions have
been described: induction of psoriasiform eruption, in-
duction of new psoriasis in a patient with no history of
psoriasis, and exacerbation of preexisting psoriasis
with possibility of a new type of psoriasis appearance
(Wollina et al., 2008). A systemic review showed that
this phenomenon is found in a variety of indications that
TNFis are used for: most commonly rheumatoid arthritis,
psoriasis, and Crohn's disease. Infliximab has been impli-
cated in 62.5% of cases; adalimumab, in 21.8%; and
etanercept, in 14.4%. The extremities, especially the soles
and palms, are affected in about 45% of cases. More than
half would show a classic psoriasis histology on biopsy,
whereas about a third would show pustular psoriasis
(Brown et al., 2017).

Treatment of these TNFi-induced lesions depends on
various factors, including the control of the underlying
disease process and the severity of the resulting skin erup-
tion. Discontinuing the medication is an option, but this
may be at the expense of causing a flare-up of the underlying
rheumatoid arthritis. A balance of controlling the arthritis
with the TNFi and treating the resulting cutaneous eruption
has to be met. A treatment algorithm has been proposed by
Li et al. in 2019. They recommended classifying the erup-
tions to whether the lesions are mild or moderate to severe
and then classifying according to the control of the underly-
ing disease (i.e., rheumatoid arthritis, inflammatory bowel
disease, psoriasis, and psoriatic arthritis). The treatment
of those with mild eruptions and controlled disease is to
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TABLE 1.

Available Therapies for Rheumatoid Arthritis

Conventional Janus Kinase  Anti-Interleukin-6  B-Cell Depleting
Tumor Necrosis Factor Inhibitors DMARDs Inhibitors Inhibitor Agent
Etanercept Methotrexate Tofacitinib Tocilizumalb Rituximab
Infliximnalb Sulfasalazine Baricitinib Sarilumab
Adalimumab Hydroxychloroquine  Upadacitinib
Golimumab Leflunomide
Certolizumab Azathioprine

Nonsteroidal Anti-Inflammatory Drugs
Corticosteroids

T-Cell Costimulatory Blocker
Abatacept

Anti-Interleukin-1 Inhibitor
Anakinra

Note. DMARDs = disease-modifying antfirheumatic drugs.

continue the TNFi and add conventional psoriasis ther-
apy, including ultraviolet therapy, topical steroids, and
methotrexate, among others. In those with an uncontrolled
underlying disease and/or moderate-to-severe skin erup-
tions, a change of therapy is warranted. They recommended
either a change to another TNFi agent or use of a different
class of medication altogether.

The use of TNFi drugs has been found to be associated
with an increased risk of nonmelanoma skin cancer in pa-
tients with rheumatoid arthritis. A recent systematic review
and meta-analysis by Wang et al. (2020) evaluated the risk
of development of nonmelanoma skin cancer. The study
found that patients with rheumatoid arthritis on TNFis are
at an increased risk (relative risk: 1.28) compared with those
who were never on the drug. Furthermore, the use of TNFi
drugs in rheumatoid arthritis is associated with a 30%

TABLE 2. Summary of the Common

Cutaneous Manifestations of Rheumatoid
Arthritis

Rheumatoid nodules
Accelerated rheumatoid nodulosis
Rheumatoid vasculitis

Neutrophilic Dermatoses

e Sweet's syndrome
e Pyoderma gangrenosum

Nonspecific Lesions

o Skin atrophy
e Palmar erythema

e Rheumatoid neutrophilic o Xerosis
dermatoses e Raynaud's
phenomenon
» Nail ridging

e Onycholysis
DMARD-related cutaneous side effects
o Methotfrexate: oral ulcers, hair loss,
methotrexate-induced accelerated nodulosis
o TNFi: infusion and injection reactions, psoriasis/
psoriasiform eruptions, skin cancer

Note. DMARD = disease-modifying antirheumatic drug; TNFi = fumor
necrosis factor inhibitor.
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higher risk of developing squamous cell cancer, but not
basal cell cancer.

TREATMENT

The ultimate goal of treatment for rheumatoid arthritis is
to improve quality of life as well as prevent progression
and complications of the disease. With this in mind, a
treat-to-target approach has been adopted as the guiding
principle in the management of the disease. This approach
entails setting a target (i.e., low disease activity or re-
mission), initiating therapy to reach the target, and
reevaluating at prespecified time points to determine
if the target is reached. If not, a revision of therapy should
then ensue (Smolen et al., 2010).

The treatment of rheumatoid arthritis has evolved sig-
nificantly over the past 30 years, especially with the intro-
duction of methotrexate as the initial drug of choice in
1988. Methotrexate, along with other DMARD:s such as
hydroxychloroquine, leflunomide, and sulfasalazine, has
been beneficial in decreasing the inflammatory activity of
rheumatoid arthritis (Table 1). However, there is a subset
of patients who will not respond to these therapies or will
not tolerate the drugs. They would then need to use newer
medications such as the biologics, either as monotherapy or
in combination with the conventional DMARD:s. Etanercept
was the first biologic approved by the FDA in 1998, and
other TNFi drugs and classes of medications for rheumatoid
arthritis followed shortly thereafter. Table 2 shows the avail-
able classes of drugs currently available for the treatment of
rheumatoid arthritis.

CONCLUSION

Rheumatoid arthritis is a systemic inflammatory arthritis
that may present with various cutaneous lesions. Rheuma-
toid nodules, accelerated nodulosis, rheumatoid vasculitis,
and neutrophilic dermatosis are some of the classic lesions
found in rheumatoid arthritis. These findings are usually
found in patients with long-standing rheumatoid-factor-
positive rheumatoid arthritis and may indicate worse
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prognosis. Recognizing these lesions would lead the clini-
cian to better assess the patient and optimize therapy. M

REFERENCES

Akiyama, N., Toyoshima, M., Kono, M., Nakamura, Y., Funai, K., & Suda, T.
(2015). Methotrexate-induced accelerated pulmonary nodulosis. American
Journal of Respiratory and Critical Care Medicine, 192(2), 252-253.
https://doi.org/10.1164/rccm.201502-0364im

Al-Attia, H. M. (2013). Tocilizumab and regression of rheumatoid nodules in
patients with rheumatoid arthritis: 2 case reports. Rheumatology. Current

Research, s4(01). https://doi.org/10.4172/2161-1149.s5-009

Baan, H., Haagsma, C. J., & van de Laar, M. A. E. J. (2006). Corticosteroid
injections reduce size of rheumatoid nodules. Clinical Rheumatology,

25(1), 21-23. https://doi.org/10.1007/s10067-005-1098-5

Berris, B., Houpt, J. B., & Tenenbaum, J. (1995). Accelerated nodulosis in a
patient with psoriasis and arthritis during treatment with methotrexate.
The Journal of Rheumatology, 22(12), 2359-2360.

Brown, G., Wang, E., Leon, A., Huynh, M., Wehner, M., Matro, R., Linos, E.,
Liao, W., & Haemel, A. (2017). Tumor necrosis factor-a inhibitor-induced
psoriasis: Systematic review of clinical features, histopathological findings,
and management experience. Journal of the American Academy of Der-
matology, 76(2), 334-341. https://www.jaad.org/article/S0190-9622(16)
30631-4/fulltext

Calabresi, E., Petrelli, F., Bonifacio, A., Puxeddu, I., & Alunno, A. (2018).
One year in review 2018: Pathogenesis of rheumatoid arthritis. Clinical
and Experimental Rheumatology, 36(2), 175-184.

Carlson, J. A., Cavaliere, L. E., & Grant-Kels, J. M. (2006). Cutaneous vasculi-
tis: Diagnosis and management. Clinics in Dermatology, 24(5), 414-429.
https://doi.org/10.1016/j.clindermatol.2006.07.007

Chen, K.-R., Toyohara, A., Suzuki, A., & Miyakawa, S. (2002). Clinical and
histopathological spectrum of cutaneous vasculitis in rheumatoid arthritis.
British Journal of Dermatology, 147(5), 905-913. https:/doi.org/10.1046/
j-1365-2133.2002.04933.x

Ching, D. W., Petrie, J. P., Klemp, P., & Jones, J. G. (1992). Injection therapy
of superficial rheumatoid nodules. British Journal of Rhewmatology,
31(11), 775-777. https://doi.org/10.1093/rheumatology/31.11.775

Coffey, C. M., Richter, M. D., Crowson, C. S., Koster, M. J., Warrington,
K. J., Ytterberg, S. R., & Makol, A. (2020). Rituximab therapy for systemic
rheumatoid vasculitis: Indications, outcomes, and adverse events. Journal
of Rheumatology, 47(4), 518-523. https://doi.org/10.3899/jrheum.
181397

Cugno, M., Gualtierotti, R., Meroni, P. L., & Marzano, A. V. (2018). Inflam-
matory joint disorders and neutrophilic dermatoses: A comprehensive re-
view. Clinical Reviews in Allergy & Immunology, 54(2),269-281. https:/
doi.org/10.1007/s12016-017-8629-0

Cush, J. J. (2007). Early rheumatoid arthritis—Is there a window of opportu-
nity? Journal of Rheumatology Supplement, 80, 1-7. http://www.jrheum.
org/content/80/1.abstract

Di Giuseppe, D., Discacciati, A., Orsini, N., & Wolk, A. (2014). Cigarette
smoking and risk of rheumatoid arthritis: A dose-response meta-
analysis. Arthritis Research & Therapy, 16(2), R61. https://doi.org/
10.1186/ar4498

Englert, H. J., Hughes, G. R., & Walport, M. J. (1987). Sulphasalazine and re-
gression of rheumatoid nodules. Annals of the Rheumatic Diseases, 46(3),
244-245. https://doi.org/10.1136/ard.46.3.244

Fleming, A., Crown, J. M., & Corbett, M. (1976). Incidence of joint involve-
ment in early rheumatoid arthritis. Rbeumatology, 15(2), 92-96. https://
doi.org/10.1093/rheumatology/15.2.92

Kaye, B. R., Kaye, R. L., & Bobrove, A. (1984). Rheumatoid nodules: Review
of the spectrum of associated conditions and proposal of a new classi-
fication, with a report of four seronegative cases. The American Jour-
nal of Medicine, 76(2), 279-292. https://doi.org/10.1016/0002-9343
(84)90787-3

Kellet, C. V., Navarrete, R. A., Bombardieri, S. G., & Manriquez, J. (2015).
Azathioprine induced accelerated cutaneous and pulmonary nodulosis
in a patient with rheumatoid arthritis. Anais Brasileiros de Dermatologia,
90(3, Suppl. 1), 162-164. https://doi.org/10.1590/abd1806-4841.
20153750

Kishore, S., Maher, L., & Majithia, V. (2017). Rheumatoid vasculitis:
A diminishing yet devastating menace. Current Rheumatology Reports,
19(7), 39. https://doi.org/10.1007/s11926-017-0667-3

Kremer, J. M., & Lee, . K. (1986). The safety and efficacy of the use of meth-
otrexate in long-term therapy for rheumatoid arthritis. Arthritis and
Rheumatism, 29(7), 822-831. https://doi.org/10.1002/art.1780290702

VOLUME 12 | NUMBERS5 | SEPTEMBER/OCTOBER 2020

Kridin, K., Cohen, A. D., & Amber, K. T. (2018). Underlying systemic diseases
in pyoderma gangrenosum: A systematic review and meta-analysis.
American Journal of Clinical Dermatology, 19(4), 479-487. https://doi.
org/10.1007/s40257-018-0356-7

Landré-Beauvais, A. J. (2001). The first description of rheumatoid arthritis.
Unabridged text of the doctoral dissertation presented in 1800. Joint,
Bone, Spine, 68(2), 130-143. https://pubmed.ncbi.nlm.nih.gov/
11324929/

Li, S. J., Perez-Chada, L. M., & Merola, J. F. (2019). TNF inhibitor-induced
psoriasis: Proposed algorithm for treatment and management. Journal of
Psoriasis and Psoriatic Arthritis, 4(2), 70-80. https://doi.org/10.1177/
2475530318810851

Lukasik, A., Kozicka, K., & Wojas-Pelc, A. (2019). The influence of methotrexate
on hair loss while using immunomodulatory doses. Polski Merkuriusz
Lekarski, 46(272), 77-79.

Mackley, C. L., Ostrov, B. E., & Ioffreda, M. D. (2004). Accelerated cutane-
ous nodulosis during infliximab therapy in a patient with rheumatoid ar-
thritis. JCR: Journal of Clinical Rheumatology, 10(6), 336-338. https:/
doi.org/10.1097/01.rhu.0000147054.26777 .43

Makol, A., Crowson, C. S., Wetter, D. A., Sokumbi, O., Matteson, E. L., &
Warrington, K. J. (2014). Vasculitis associated with rheumatoid arthritis:
A case—control study. Rheumatology, 53(5), 890-899. https://doi.org/
10.1093/rheumatology/ket475

Merrill, J. T., Shen, C., Schreibman, D., Coffey, D., Zakharenko, O., Fisher,
R., Lahita, R. G., Salmon, J., & Cronstein, B. N. (1997). Adenosine A1 re-
ceptor promotion of multinucleated giant cell formation by human mono-
cytes. A mechanism for methotrexate-induced nodulosis in rheumatoid
arthritis. Arthritis and Rheumatism, 40(7), 1308-13135. https://doi.org/
10.1002/art.1780400716

Myasoedova, E., Crowson, C. S., Turesson, C., Gabriel, S. E., & Matteson, E.
L. (2011). Incidence of extraarticular rheumatoid arthritis in Olmsted
County, Minnesota, in 1995-2007 versus 1985-1994: A population-based
study. | Rheumatol, 38(6), 983-989. https:/doi.org/10.3899/jrheum.101133

Nyhill-Wahlin, B.-M., Turesson, C., Jacobsson, L., Nilsson, J.-A., Forslind,
K., Albertsson, K., Ronnelid, J., & Petersson, I.for the BARFOT Study
Group (2010). The presence of rheumatoid nodules at early rheumatoid
arthritis diagnosis is a sign of extra-articular disease and predicts ra-
diographic progression of joint destruction over 5 years. Scandinavian
Journal of Rheumatology, 40(2), 81-87. https://doi.org/10.3109/
03009742.2010.509103

Patatanian, E., & Thompson, D. F. (2002). A review of methotrexate-induced
accelerated nodulosis. Pharmacotherapy, 22(9), 1157-1162. https://doi.
org/10.1592/phco.22.13.1157.33525

Rivero, M.-G. (2004). Accelerated nodulosis during methotrexate therapy in a
patient with systemic lupus erythematosus and Jaccoud's arthropathy.
Rheumatology, 43(12), 1587-1588. https:/doi.org/10.1093/rheumatology/
keh393

Sautner, J., Rintelen, B., & Leeb, B. F. (2013). Rituximab as effective treat-
ment in a case of severe subcutaneous nodulosis in rheumatoid arthritis.
Rheumatology, 52(8), 1535-1537. https://doi.org/10.1093/rheumatology/
kes406

Smolen, J. S., Aletaha, D., Bijlsma, J. W. J., Breedveld, F. C., Boumpas, D.,
Burmester, G., Combe, B., Cutolo, M., de Wit, M., Dougados, M., Emery,
P., Gibofsky, A., Gomez-Reino, ]J. J., Haraoui, B., Kalden, J., Keystone,
E. C., Kvien, T. K., McInnes, I., Martin-Mola, E., ... van der Heijde, D.
(2010). Treating rheumatoid arthritis to target: Recommendations of
an international task force. Annals of the Rheumatic Diseases, 69(4),
631-637. https://doi.org/10.1136/ard.2009.123919 (author names
were fixed according to link).

Talotta, R., Atzeni, F., Batticciotto, A., Ditto, M. C., Gerardi, M. C., & Sarzi-
Puttini, P. (2018). Accelerated subcutaneous nodulosis in patients with
rheumatoid arthritis treated with tocilizumab: A case series. Journal of
Medical Case Reports, 12(1), 154. https://doi.org/10.1186/s13256-018-
1687-y

Tilstra, J. S., & Lienesch, D. W. (2015). Rheumatoid nodules. Dermatologic
Clinics, 33(3), 361-371. https://doi.org/10.1016/j.det.2015.03.004

Turesson, C., O'Fallon, W. M., Crowson, C. S., Gabriel, S. E., &
Matteson, E. L. (2002). Occurrence of extraarticular disease mani-
festations is associated with excess mortality in a community based
cohort of patients with rheumatoid arthritis. The Journal of Rheumatology,
29(1), 62-67.

Villarreal-Villarreal, C. D., Ocampo-Candiani, J., & Villarreal-Martinez,
A. (2016). Sweet syndrome: A review and update. Actas Dermo-
Sifiliograficas, 107(5), 369-378. https:/doi.org/10.1016/.ad.2015.12.001

Wang, J. L., Yin, W. J., Zhou, L. Y., Zhou, G., Liu, K., Hu, C., Zuo, X. C., &
Wang, Y. E. (2020). Risk of non-melanoma skin cancer for rheumatoid
arthritis patients receiving TNF antagonist: A systematic review and

221

Copyright © 2020 Dermatology Nurses' Association. Unauthorized reproduction of this article is prohibited.


https://doi.org/10.4172/2161-1149.s5-009
https://doi.org/10.1007/s10067-005-1098-5
https://www.jaad.org/article/S0190-9622(16)30631-4/fulltext
https://www.jaad.org/article/S0190-9622(16)30631-4/fulltext
https://doi.org/10.1093/rheumatology/31.11.775
https://doi.org/10.3899/jrheum.181397
https://doi.org/10.3899/jrheum.181397
https://doi.org/10.1007/s12016-017-8629-0
https://doi.org/10.1007/s12016-017-8629-0
http://www.jrheum.org/content/80/1.abstract
http://www.jrheum.org/content/80/1.abstract
https://doi.org/10.1186/ar4498
https://doi.org/10.1186/ar4498
https://pubmed.ncbi.nlm.nih.gov/11324929/
https://pubmed.ncbi.nlm.nih.gov/11324929/
https://doi.org/10.1177/2475530318810851
https://doi.org/10.1177/2475530318810851
https://doi.org/10.3899/jrheum.101133
https://doi.org/10.3109/03009742.2010.509103
https://doi.org/10.3109/03009742.2010.509103
https://doi.org/10.1093/rheumatology/keh393
https://doi.org/10.1093/rheumatology/keh393
https://doi.org/10.1093/rheumatology/kes406
https://doi.org/10.1093/rheumatology/kes406
https://doi.org/10.1136/ard.2009.123919

meta-analysis. Clinical Rheumatology, 39(3), 769-778. https://doi.org/10.
1007/s10067-019-04865-y

Wollina, U., Hansel, G., Koch, A., Schénlebe, J., Kostler, E., & Haroske, G.
(2008). Tumor necrosis factor-a inhibitor-induced psoriasis or psoriasiform
exanthemata. American Journal of Clinical Dermatology, 9(1), 1-14.
https://doi.org/10.2165/00128071-200809010-00001

Yamamoto, T. (2015). Pyoderma gangrenosum: An important dermatologic
condition occasionally associated with rheumatic diseases. World Journal
of Rheumatology, 5(2), 101. https://doi.org/10.5499/wjr.v5.i2.101

Zeltser, R., Valle, L., Tanck, C., Holyst, M. M., Ritchlin, C., & Gaspari, A. A.
(2001). Clinical, histological, and immunophenotypic characteristics of
injection site reactions associated with etanercept: A recombinant tumor
necrosis factor alpha receptor: FC fusion protein. Archives of Dermatol-
ogy, 137(7), 893-899. https://pubmed.ncbi.nlm.nih.gov/11453808/

Ziemer, M., Miiller, A.-K., Hein, G., Oelzner, P., & Elsner, P. (2016). Incidence
and classification of cutaneous manifestations in rheumatoid arthritis.
Journal of the German Society of Dermatology, 14(12), 1237-1246. https://
doi.org/10.1111/ddg.12680

For more than 55 additional continuing education articles related to dermatologic conditions, go to NursingCenter.com.

Instructions:

© Read the article. The test for this CE activity can
only be taken online at http://www.nursingcenter.com.
Tests can no longer be mailed or faxed.

1-800-787-8985.

 You will need to create (it's free!) and login to your
personal CE Planner account before taking online
tests. Your planner will keep track of all your
Lippincott Professional Development online CE
activities for you.

Provider Accreditation:

nursing education activity.

 There is only one correct answer for each question. If you
pass, you will receive a certificate of earned contact hours
and answer key. If you fail, you have the option of taking
the test again at no additional cost.

o A passing score for this test is 13 correct answers.

® Questions? Contact Lippincott Professional Development:

Registration Deadline: September 2, 2022

Lippincott Professional Development will award 1.5 contact
hours including 1.0 pharmacology credit for this continuing

Lippincott Professional Development is accredited as a
provider of continuing nursing education by the
American Nurses Credentialing Center's Commission
on Accreditation. This activity is also provider approved
by the California Board of Registered Nursing, Provider

Number CEP 11749 for 1.5 contact hours. Lippincott
Professional Development is also an approved provider of
continuing nursing education by the District of Columbia,
Georgia, West Virginia, New Mexico, South Carolina, and
Florida #50-1223.

Your certificate is valid in all states.

Disclosure Statement:
The authors and planners have disclosed that they have no
financial relationships related to this article.

Payment and Discounts:
o The registration feg for this test is $10 members;
$20 nonmembers.

222

JOURNAL OF THE DERMATOLOGY NURSES" ASSOCIATION

Copyright © 2020 Dermatology Nurses' Association. Unauthorized reproduction of this article is prohibited.


https://doi.org/10.1007/s10067-019-04865-y
https://doi.org/10.1007/s10067-019-04865-y
https://pubmed.ncbi.nlm.nih.gov/11453808/
https://www.NursingCenter.com
http://www.nursingcenter.com

