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CASE REPORT

C-ANCA positive systemic vasculitis in a patient
with rheumatoid arthritis treated with infliximab
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Abstract The advent of anti-tumour necrosis factor (TNF)
agents to treat inflammatory arthritis has dramatically
changed the management of patients in the last few years.
Other possible indications for these agents are currently
being explored in preliminary studies. However, whether
this therapy can be safely and efficaciously applied to other
inflammatory disorders requires further case-controlled
studies. Since these agents are increasingly used in the last
7 years, there has been the expected emergence of reports
on uncommon side effects. The literature on the side effects
of anti-TNF agents has focused on infective complications
and development of autoantibodies. Reports concerning
vasculitis have been contradictory, with TNF blockade
being implicated in both the development and treatment of
vasculitis. We present the first published report of necrotis-
ing crescentic glomerulonephritis associated with positive
antineutrophil cytoplasmic antibody in a man receiving
treatment with infliximab for rheumatoid arthritis. We
discuss the literature and potential causal mechanisms.

Keywords ANCA .Anti-TNF agents . Autoantibodies .

Glomerulonephritis . Vasculitis

Introduction

Tumour necrosis factor-alpha (TNF) is a pro-inflammatory
cytokine that plays a central role in the pathogenesis of
rheumatoid arthritis (RA). The advent of anti-TNF agents
has dramatically changed management of these patients.
Anti-TNF agents used in the management of RA and other
rheumatologic diseases include infliximab, a chimeric
monoclonal anti-TNF antibody; etanercept, a soluble TNF
receptor inhibitor; and adalimumab, a fully human mono-
clonal antibody.

Side effects are mostly related to increased risk of
infections, hypersensitivity reactions, and rarely, the devel-
opment of autoantibodies. Reports concerning vasculitis
have been contradictory, with TNF blockade being impli-
cated in both the development and treatment of vasculitis.
In recent years, a number of cases have been reported
linking the use of TNF inhibitors to cutaneous or systemic
vasculitis associated with perinuclear antineutrophil cyto-
plasmic antibody (p-ANCA) [1]. We describe a patient who
developed cytoplasmic ANCA (c-ANCA) associated vas-
culitis with high titres of proteinase 3 (PR3) after treatment
with infliximab. This is the first report, to our knowledge,
of c-ANCA-associated vasculitis after TNF blockade.

Case report

A 31-year-old Caucasian man presented with polyarticular
joint pain with morning stiffness and was diagnosed to have
seropositive RA in 1999. He was treated initially with
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Sulphasalazine (SSZ), then Sulphasalazine + Hydroxy-
chloroquine (HCQ) and then SSZ + HCQ + Leflunomide.
Despite this, he continued to have active erosive disease,
and Methotrexate was commenced in January 2001 (SSZ +
HCQ was discontinued) and increased progressively to
30 mg weekly. In August 2002, he had persistent active
disease supported by inflammatory marker elevation, and
leflunomide was replaced by cyclosporine (CSA), which
was gradually increased to 200 mg/day. Despite this, he had
a disease activity score 28 (DAS 28) of 6.6. In June 2003,
infliximab (3 mg/kg as IV infusion every 8 weeks) was
added to the treatment regime (MTX 30 mg weekly + CSA
200 mg daily). He had a suboptimal response to this, and
his DAS 28 score was 5.05 in November 2003. Hence, the
infliximab dose was increased to 5 mg/kg. Twelve weeks
after the dose escalation, he presented with worsening joint
pain and an extensive rash over his elbows, feet and thighs,
which needed hospitalisation (Feb. 2004).

On admission, he was unwell, apyrexial, with a pulse rate
of 110/min and blood pressure of 136/90. Examination
revealed purpuric, pustular lesions and haemorrhagic pap-
ules over the elbows, hands and feet (Figs. 1 and 2). He also

had synovitis affecting the metacarpophalangeal and prox-
imal interphalangeal joints, wrists, elbows, ankles and feet.
Systemic examination was otherwise unremarkable.

Investigations revealed mild normocytic anaemia, with
mild neutrophilia. C-reactive protein was 91 mg/l (NR 0–8),
and plasma viscosity was 2.29 (NR 1.5–1.72). His blood
urea was 18.1 mg/dl (NR 2.1–7.6), and serum creatinine was
349 mg/dl (NR 51–107), with +++ blood and trace of protein
in his urine (he had normal renal biochemistry in Nov. 03).
Methotrexate, ciclosporin and infliximab were discontinued.
Repeat blood cultures were negative, but urine grew
Klebsiella, which was treated with trimethoprim. Twenty-
four-hour urine protein was 1.5 g, and creatinine clearance
was 54 ml/min. He had normal transthoracic echocardio-
gram. Antinuclear antibody (ANA) was positive at a titre of
1:320 with homogenous pattern (no premorbid ANA
determination was available). Levels of double-stranded
DNA antibodies (anti-ds DNA) were 11 IU/ml (NR 0–20);
rheumatoid factor was 123 IU/ml (NR 0–20). ANCA
serology was positive with cytoplasmic pattern (c-ANCA)
by indirect immunofluorescence. Proteinase 3 (PR3) anti-
body levels were raised at 464 AU/ml (NR 0–10), and
myeloperoxidase (MPO) antibody was 5 AU/ml (NR 0–10)
by enzyme linked immunoabsorbent assay (ELISA). Com-
plement levels were normal, and hepatitis B and C serology

Fig. 1 Purpuric, pustular lesions and haemorrhagic papules over the
elbows

Fig. 2 Purpuric, pustular lesions and haemorrhagic papules over the hand
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was negative, as were cryoglobulins. Renal biopsy showed
pauci-immune crescentric glomerolonephritis; skin biopsy
was non-diagnostic. Imaging of the sinuses and chest was
normal.

A diagnosis of c-ANCA-associated vasculitis was made
on the basis of constellation of skin rashes with acute renal
failure, positive c-ANCA and crescentric glomerulonephri-
tis on biopsy. He was treated with three pulses of
intravenous methylprednisolone 1 g daily and oral cyclo-
phosphamide 2 mg/kg daily. He responded well to this
treatment, with improvement in rash and renal function. In
May 2004, his urea was 10.3 mmol/l and creatinine was
183 μmol/l. By October 2004, his condition had improved
further, and his PR3 titre had come down to34 AU/ml, and
at this point, he was commenced on maintenance therapy
with azathioprine 150 mg daily and cyclophosphamide was
discontinued.

Discussion

Treatment with infliximab has been reported to induce
autoantibodies such as ANA, anti-dsDNA, anticardiolipin
antibodies and p-ANCA [1, 2]. To the best of our
knowledge, c-ANCA-positive systemic vasculitis has not
previously been described with anti-TNF treatment. This is
significant because c-ANCA (proteinase 3) is thought to be
a more specific for systemic vasculitis, and false positives
with infections, malignancy, etc. are seen less commonly
unlike pANCA, which can also be found in various other
rheumatic disorders: They have been reported in up to 30%
of patients with systemic lupus erythematosus or RA, and
rarely in other connective tissue diseases (<5%), although
usually without specificity for PR3 or MPO [3]. When an
ANCA scoring system that combines immunofluorescence
and ELISA was used, the test specificity for vasculitis was
99.5% among patients with connective tissue disease [4].
Infliximab has been found to be useful for treatment of
ANCA-associated systemic vasculitis, which gives this
added significance [5, 6].

Multiple hypotheses have been postulated for autoanti-
body induction during treatment with infliximab [7].
Presence of nuclear or cytoplasmic debris as a result of
cell apoptosis may be a trigger, while another hypothesis is
that reduction in TNF levels could induce autoreactivity.
The clinical significance of autoantibody formation, includ-
ing its consequences regarding efficacy of treatment or
development of other adverse events, is still not fully
understood. The temporal relationship of clinical events,
renal involvement, positive c-ANCA, biopsy findings and
infliximab therapy and the absence of preexisting renal
disease suggest that infliximab may have played a
pathogenetic role in the development of systemic vasculitis

in this patient; however, mere coincidence cannot be
excluded.

Associations of RA and Wegener’s have been described
very rarely, although both are clinically and immunologically
independent diseases. Enn et al. [8] reported that Wegener’s
granulomatosis (WG) may develop in patients with preexist-
ing RA and may present with end-organ involvement. They
reported six rheumatoid patients with coexisting WG, all
female, all of whom had upper and/or lower respiratory
involvement, with four of them having granulomata on
biopsy. However, our patient had crescentrtic glomerulone-
phritis and a skin rash with a positive c-ANCA, but no
evidence of any other organ involvement.

This case supplements previous observations of devel-
opment of glomerulonephritis during anti-TNF therapy for
rheumatoid arthritis [9]. Five patients with rheumatoid
arthritis developed glomerulonephritis during treatment
with anti-TNF therapy; among those five, one patient had
positive MPO with etanercept, who had rheumatoid disease
for 10 years also developed sensory neuropathy and
pulmonary vasculitis during the clinical course; none of
them had positive c-ANCA and two of them had biopsy
findings of lupus nephritis with positive lupus serology.
Other drugs like propylthiouracil, carbimazole, penicilla-
mine and phenytoin [10–12] have been implicated in the
development of ANCA-associated vasculitis, although our
patient was on none of these drugs. There are no reports of
systemic vasculitis with cyclosporin or methotrexate that
we are aware of so far.

The precise pathogenic mechanism involved in the
development of vasculitis after treatment with anti-TNF
drugs remains elusive. In RA, both pro-inflammatory and
anti-inflammatory cytokines are upregulated, but only pro-
inflammatory cytokines are downregulated with TNF
blockade [13]. This immune dysregulation may reflect
induction of de novo autoimmune disorders. With increas-
ing usage of anti-TNF agents in the treatment of inflam-
matory arthritis and other inflammatory diseases, rare but
serious events are more likely to occur, underlying the need
for careful patient selection and close monitoring of
therapy.
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