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Abstract

Granuloma annulare (GA) is the most common non-infectious disease. Despite the fact that it is a benign disease, it can
be associated with a variety of disorders and certain drugs including biological disease-modifying anti-rheumatic drugs
(bDMARD:s). A 50-year-old man with a history of rheumatoid arthritis refractory to methotrexate, hydroxychloroquine and
infliximab was treated with tocilizumab (TCZ), an interleukin-6 receptor antagonist, 162 mg subcutaneously every week.
The patient responded very well to TCZ treatment with a decrease of acute phase reactants and reduction of disease activ-
ity score for 28-joints count. However, 3 months later he developed erythematous polycyclic eruptions affecting the lower
extremities consistent with a diagnosis of GA which was confirmed by a skin biopsy. TCZ has been discontinued and the
patient was treated with prednisone presenting complete resolution of skin manifestations after 4 weeks. This is the first case
of GA development during TCZ treatment. Thus, we review the literature and discuss the relevant cases of GA development
in patients treated with bDMARDs. When dealing with patients treated with these agents, all physicians should be aware of
possible adverse events and the potential development of such complications.
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Introduction adverse events and the potential development of such com-
plications. Thus, we describe here, for the first time, a patient
with RA who developed GA skin lesions during administra-

tion of TCZ and discuss the relevant literature.

In the last 2 decades, the use of biological disease-modifying
anti-rheumatic drugs (bDMARDs) has revolutionized the
treatment of rheumatoid arthritis (RA) and spondyloar-
thropathies (SpA) [1, 2]. Despite a good overall efficacy

profile and acceptable toxicity profile they can induce a
number of adverse events including autoimmune phenom-
ena [3—6]. Various autoimmune disorders have been reported
after bDMARD treatment, among them granuloma annulare
(GA) development [7].

Because the use of bDMARDs is becoming more wide-
spread, a greater understanding of possible side effects is
being recognized. When dealing with patients treated with
these agents all physicians should be aware of possible
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Case presentation

A 60-year-old man with a 3-year history of RA involving
primarily the small joints of the hands and wrists bilater-
ally visited our rheumatology clinic for evaluation. He was
refractory to methotrexate, hydroxychloroquine and inflixi-
mab. At this time, he was under treatment with leflunomide
20 mg/day and prednisone 5 mg/day. He did not report pso-
riatic skin lesions, mouth ulcers, Raynaud’s phenomenon
or uveitis.

Past medical and family history were unremarkable.
He did not receive any medications for other pathologi-
cal conditions except those for RA. Laboratory evaluation
showed hemoglobin 9.8 g/dl with features of anemia of
chronic disease (low serum iron and normal ferritin levels).
The C-reactive protein (CRP) was 60 mg/l (normal val-
ues <6 mg/l) and the erythrocyte sedimentation rate was
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72 mm/h. Serum IgM rheumatoid factor was 1/320 (latex
fixation test), while anti-citrullinated peptide antibodies and
antinuclear antibodies (ANA) were negative. Hand and wrist
X-rays showed periarticular osteopenia and severe erosive
changes involving the carpal bones, metacarpophalangeal
and proximal interphalangeal joints bilaterally. The disease
activity score for 28-joint count (DAS-28) was 6.8. TCZ
162 mg subcutaneously (SC) every week was added to his
treatment scheme. He responded very well to TCZ treatment
with decrease of CRP and ESR, increase of hemoglobin and
a decrease of DAS-28 to 3.7. However, after 3 months he
developed erythematous polycyclic skin eruptions covering
his lower extremities (Fig. 1). The clinical diagnosis was
compatible with generalized GA, which was confirmed
with skin biopsy (Fig. 2). Owing to the extent of the skin
lesions, TCZ was discontinued and the patient was treated
with prednisolone (15 mg/day) with excellent results after
4 weeks of therapy. We searched the PubMed and EMBASE
databases [8] using the words “granuloma annulare [AND]
infliximab or etanercept or adalimumab or certolizumab or
golimumab or secukinumab or tocilizumab”. All results with
the prior-mentioned terms were included except those where
bDMARDs have been used for the treatment of GA.

Discussion

Granuloma annulare is a skin disorder that occurs in chil-
dren and adults. An association with a number of different
clinical conditions such as diabetes mellitus, thyroid disease,
tuberculosis, infections (e.g., hepatitis C virus, Epstein—Barr
virus, human immunodeficiency virus), malignancies,

Fig. 1 Erythematous polycyclic
skin eruptions covering the
anterior (a) and medial surface
(b) of the lower extremities
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trauma as well as the use of various medications has been
reported [9, 10]. The first description of GA development in
patients while on treatment with bDMARDs was reported by
Devos et al. in 2003 who described a patient with psoriatic
arthritis (PsA) receiving infliximab (INF) [11]. Two years
later, Voulgari et al. reported a case series of nine patients
who developed GA during treatment with TNF inhibitors.
More specifically, six patients manifested GA during treat-
ment with adalimumab (ADA), two with INF and one after
the administration of etanercept (ETN). All patients had RA
and presented a complete resolution of skin lesions using
prednisone and topical steroids [7]. Exarchou et al. reported
immune-mediated skin lesions during TNFi therapy and
described one patient with RA who developed GA dur-
ing TNFi therapy [3]. Other cases of GA have also been
described by different investigators in RA patients during
TNFi therapy [12, 13]. Recently, Bonomo et al., reported a
PsA patient refractory to TNFi therapy and Clark et al., a
patient suffering from psoriasis who were both finally treated
with secukinumab and developed GA [14, 15] (Table 1).
Finally, the development of GA in RA patients is not always
related to bDMARD treatment, but the disease in sine could
be the inciting factor.

Treatment of GA depends on the extension of skin mani-
festations and the underlying disease or the causative factor.
In most cases, no treatment is necessary rather than dis-
continuing the possible causative factor. Most lesions dis-
appear within a few months and rarely last more than two
years. If the skin lesions are extensive and persist in time,
the following treatment options can be applied: (1) topical
corticosteroids, tacrolimus or pimecrolimus; (2) topical cor-
ticosteroid injections; (3) cryotherapy using liquid nitrogen;




Rheumatology International (2019) 39:353-357

355

Fig.2 Granuloma annulare, skin biopsy. Inflammatory infiltration
of the dermis consisting of histiocytes and reactive lymphocytes
(hematoxylin and eosin stain, a X40, b X100, ¢ X200). The histio-
cytes (arrows) are clustering around areas of degenerated collagen,

(4) light therapy using long-wave ultraviolet A radiation
(UVA) or psoralen-(P)UVA (photochemotherapy); (5) oral
medication which includes corticosteroids, hydroxychloro-
quine, dapsone, cyclosporine A, pentoxifylline and certain
antibiotics; and (6) in some recalcitrant cases infliximab or
adalimumab [16].

Tumor necrosis factor inhibitors, IL-6R antagonists and
IL-17 inhibitors are bDMARDs with different modes of
action for the treatment of inflammatory arthropathies. In
the majority of cases, significant clinical efficacy and an
acceptable toxicity profile has been reported. However, all
of the above-mentioned bDMARDs have been implicated in
cases with the development of GA. On the other hand, TNFi
were used as off-label therapy in many granulomatous skin
lesions including GA and sarcoidosis [17]. Recently, TCZ
was approved for the treatment of giant cell arteritis (GCA),
which is also a granulomatous disease [18]. These paradoxi-
cal effects of TNFi and IL-6R antagonists are difficult to
explain. In GCA, the granulomatous lesions contain Th-1
and Th-17 cells which express and produce IL-6, IL-17,
IL-1P and TNF while in the GA lesions Th-1 and Th-17

extracellular material and cell debris forming a necrobiotic center
(asterisk). The latter is highlighted by the special stain Alcian blue
(d X200)

cells express mainly IL-2, TNF and interferon-y. The lat-
ter activate macrophages which act as effector cells causing
tissue damage and degeneration through metalloproteinase
production [19, 20].

Although the prevalence of GA may be high among
patients with chronic diseases, its occurrence in patients
receiving bDMARDs, especially those receiving TNFi,
clearly exceeds the prevalence that might be expected by
chance. The exact cause of GA is unknown. Because of
the histopathology and T-cell subtypes associated with the
lesion, a delayed type of hypersensitivity reaction is sus-
pected, but the inciting antigen has not been recognized
yet [21]. The underlying pathophysiological mechanism
responsible for the development of GA after TCZ therapy
remains elusive. IL-6 is a pleiotropic cytokine acting in
many cells and tissues through the IL-6R. It is possible
that the inhibition of IL-6R from TCZ may promote the
activation of autoreactive T cells leading to tissue dam-
age via an autoimmune mechanism. This is exemplified by
the common induction of ANA and anti-double-stranded
DNA, anti-cardiolipin antibodies as well as the occurrence
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Table 1 Granuloma annulare after treatment with bDMARDs

Author, year [citation] Number Disease treated bDMARD used Treatment Outcome
of cases
Devos SA et al. 2003 [11] 1 PsA INF Cs Complete resolution
Voulgari PV et al. 2005 [7] 9 RA 2 INF Prednisone 10 mg/day plus Complete resolution
6 ADA topical Cs (1 patient on INF
1 ETN and 1 on ADA discontinued
treatment)
Exarchou S. 2008 [3] 1 RA INF Prednisone 10-15 mg/day plus Complete resolution
topical Cs
Ratnarathorn M et al. 2011 [12] 1 RA ADA Discontinuation of ADA Complete resolution
ETN Discontinuation of ETN Complete resolution
Bonomo et al. 2017 [14] 1 PsA Secukinumab ~ Topical Cs (clobetasol propion- Marked improvement (within 8
ate) and discontinuation of months)
secukinumab
Clark et al. 2018 [15] 1 Psoriasis Secukinumab  Triple antibiotic therapy No improvement
(rifampin, levofloxacin,
minocycline)
Etanercept Complete resolution (within
6 weeks)
Pelechas et al. 2018 [current 1 RA TCZ Discontinuation of TCZ, Cs Complete resolution (within 4
case] weeks)

bDMARD:s biological disease-modifying anti-rheumatic drugs, PsA psoriatic arthritis, INF infliximab, Cs corticosteroids, RA rheumatoid arthri-

tis, ADA adalimumab, ETN etanercept, TCZ tocilizumab

of many autoimmune diseases in patients treated with
bDMARDs [5]. Another explanation could be the sus-
ceptibility to infections (bacterial, viral) which has been
described as a trigger for GA development [7, 9]. It is well
known that there is an increase of infection rates in TCZ-
treated patients [18]. This report is the first description
of GA in a RA patient treated with TCZ. Our observation
may add to the discussion about new autoimmune phenom-
ena induced by TCZ therapy. Further studies, in collabo-
ration with other specialties, are needed to identify risk
factors of IL-6R antagonists and the development of GA.
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