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Abstract This article describes a patient with rheumatoid
arthritis (RA) with crescentic glomerulonephritis (CrGN)
associated with myeloperoxidase–antineutrophil cytoplas-
mic antibodies (MPO-ANCA), who responded well to
methotrexate (MTX). A 48-year-old woman with a 4-year
history of RA was admitted with fever and elevated C-
reactive protein. On laboratory evaluation, her level of
MPO-ANCA was 422 EU, and urinalysis revealed pro-
teinuria and hematuria. Because she was also suffering
from episcleritis, vasculitis was considered. A renal biopsy
was performed, which revealed necrotizing CrGN. We
diagnosed RA complicated with MPO-ANCA-associated
vasculitis. We considered treatment with high-dose oral
prednisolone for vasculitis, but the patient refused this treat-
ment. We started MTX at a dose of 8mg/week for RA from
the time of admission, and the patient responded immedi-
ately. Biochemical parameters, including C-reactive pro-
tein, erythrocyte sedimentation rate, rheumatoid factor, and
MPO-ANCA, improved. Seven months later, MPO-ANCA
had decreased to 46EU. In clinical studies, few patients have
been reported with RA complicated with ANCA-associated
CrGN. This case differs from previous cases in the treatment
given. No high-dose steroid with intensive immunosuppres-
sion or plasma exchange was required.

Key words Crescentic glomerulonephritis (CrGN) ·
Methotrexate (MTX) · Myeloperoxidase–antineutrophil
cytoplasmic antibody (MPO-ANCA) · Rheumatoid arthri-
tis (RA)

Introduction

Myeloperoxidase–antineutrophil cytoplasmic antibodies
(MPO-ANCA) are found in patients with crescentic glom-

erulonephritis (CrGN), Churg and Strauss syndrome, mi-
croscopic polyarteritis, and polyangiitis overlap syndrome.1

Few patients have been reported with rheumatoid arthritis
(RA) complicated with MPO-ANCA-associated CrGN.
Most of these have been refractory to high-dose predniso-
lone or immunosuppressive therapy. We encountered a pa-
tient with RA and CrGN associated with MPO-ANCA,
who responded well to low doses of methotrexate (MTX).

Case report

A 48-year-old woman was brought to our hospital in
December 2001 with fever, hoarseness, and polyarthritis,
which progressed rapidly. She had a 4-year history of RA.
The patient had been treated with disease-modifying anti-
rheumatic drugs (DMARDs: bucillamine for several years
at first, changed to MTX for a year, then finally changed to
auranofin 6 months previously) and oral prednisolone
(7.5mg/day) from the time of diagnosis at another clinic.
The DMARDs had been discontinued by her doctor since
October 2001 for reasons unknown to us. The patient was
diagnosed with acute laryngitis and treated with antibiotics
in the Department of Otolaryngology. Although her laryn-
gitis improved, she still suffered from fever. Laboratory
findings revealed elevated C-reactive protein (CRP). She
was admitted to our ward for treatment for active RA.

On admission, the patient’s physical condition was not
severe except for episcleritis. A finger-joint X-ray revealed
mild erosive changes equivalent to stage II on Steinbrocker
grading (Fig. 1). No nodule was demonstrated.

Laboratory evaluations were as follows: leukocytes
4000/l (segmented neutrophils 58%, lymphocytes 34%,
monocytes 5%, basophils 1%, eosinophils 2%), erythro-
cytes 409 � 104/l, hemoglobin 9.4g/dl, hematocrit 28.6%,
platelets 38.0 � 104/l, CRP 5.69mg/dl, erythrocyte sedimen-
tation rate (ESR) 60mm/h, IgG 1608mg/dl, IgA 279mg/dl,
IgM 208mg/dl, CH50 38.7U/ml, MPO-ANCA 422EU
(normal � 10EU), rheumatoid factor 38IU/ml (normal �
25IU/ml), antinuclear antibody 1 :640 (homogeneous and
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nucleolar pattern), serum protein 7.0g/dl, albumin 2.9g/dl,
zinc turbidity test 15 K-U, lactate dehydrogenase 496IU/l,
blood urea nitrogen 9mg/dl, creatinine 0.4mg/dl, and uric
acid 4.2mg/dl. Other blood chemistry was normal. Urina-
lysis was weakly positive for protein, strongly positive for
hematuria, and negative for oliguria and cast. Urine protein
was 0.52g/day. Creatinine clearance was 143.75ml/min.
Chest X-ray was normal.

Because the patient was also suffering from episcleritis,
we considered vasculitis. A renal biopsy was performed
(Fig. 2). The kidney biopsy specimen contained 19 glom-
eruli. One showed segmental necrosis, three exhibited seg-
mental necrotic lesions and cellular crescent formation, and
one showed fibrotic crescent formation, indicating necrotiz-
ing CrGN. Other glomeruli and blood vessels were normal.
Under immunofluorescence, IgM linear deposits of weak
intensity were detected along the mesangium. No other
segmental granular deposits of immune complexes were
observed.

We diagnosed the patient as having RA complicated
with MPO-ANCA-associated vasculitis. Although we had

Table 1. Clinical course

Date

2001.12.20 2002.1.24 2002.2.12 2002.3.26 2002.5.7 2002.6.4 2002.7.30 2002.10.8

PSL (mg/day) 7.5 Æ Æ Æ Æ Æ Æ Æ
MTX (mg/week) 0 8 Æ Æ Æ Æ Æ Æ
MPO-ANCA (EU) 422 431 327 187 69 46 33 21
ESR (mm/h) 60 19 30 22 13 66 23 28
CRP (mg/dl) 5.69 0.77 1.24 1.22 0.63 2.6 0.26 1.26
Cr (mg/dl) 0.4 0.5 0.5 0.6 0.6 0.5 0.6
Urinary protein � 3� 3� 2� 2� 2�
Urinary occult blood 3� 3� 3� 2� 2� �
Urinary RBC 16–20/F 7–10/F 4–6/F
Urinary cast � � �

Cr, creatinine; PSL, prednisolone; MTX, methotrexate; MPO-ANCA, myeloperoxidase–antineutrophil cytoplasmic antibodies; ESR, erythrocyte
sedimentation rate; CRP, C-reactive protein; RBC, red blood cells

Fig. 2. Renal biopsy. The kidney biopsy specimen contained 19 glom-
eruli. One showed segmental necrosis, three exhibited segmental ne-
crotic lesions and cellular crescent formation (shown here), and one
showed fibrotic crescent formation, indicating necrotizing crescentic
glomerulonephritis. Other glomeruli and blood vessels were normal.
Under immunofluorescence, IgM linear deposits of weak intensity
were detected along the mesangium. No other segmental granular
deposits of immune complexes were observed

Fig. 1. X-ray of the patient’s finger joint revealed mild erosive changes
equivalent to stage II on Steinbrocker grading

already started MTX treatment (8mg/week) for RA from
the time of admission, we considered administering high-
dose oral prednisolone for her vasculitis. However, the
patient refused this therapy because of familial problems.
She responded immediately to MTX. Laboratory data,
including CRP, ESR, rheumatoid factor, and MPO-ANCA,
unexpectedly improved (Table 1). Seven months later,
MPO-ANCA had decreased to 46EU.

Discussion

Antineutrophil cytoplasmic antibodies have been described
as sensitive and specific markers for systemic vasculitis and
CrGN.2 These can be distinguished as proteinase-3
(PR3)-ANCA, MPO-ANCA, and atypical ANCA by
enzyme-linked immunosorbent assay (ELISA).
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Myeloperoxidase–ANCA, in particular, have been shown
to stimulate neutrophils, resulting in damage to endothelial
cells,3 which suggests a relationship with CrGN.

Antineutrophil cytoplasmic antibodies have been found
in 12%–36% of patients with RA.4–8 They usually exhibit
a perinuclear pattern, and lactoferrin and MPO are
commonly antigens.7,8 Although other antigens (such as
PR3, MPO, elastase, lactoferrin, and cathepsin G) have
been detected in sera from patients with RA, antibody lev-
els were usually low, and more than one specificity was
often found in the same serum by ELISA and Western
blotting.9 Myeloperoxidase–ANCA could be induced by
some drugs such as propylthiouracil and d-penicillamine.
However, these drug-induced MPO-ANCA are usually
considered to be low titer and not to relate with clinical
symptoms.10 Also, our patient had not been treated with
such drugs and showed a high titer of MPO-ANCA related
with CrGN.

The incidence of MPO-ANCA-positive patients with
RA is reported to range from 7% to 38%.4,6,11 Although
some of these might suffer vasculitis, few patients have been
described with RA complicated with ANCA-associated
CrGN (Table 2). About 25% of patients with rheumatoid
vasculitis (so-called malignant RA in Japan) exhibit renal
dysfunction,12 but there are few reports of vasculitis defined
from renal biopsies of these patients.13–16

Yoshihara et al. reported three patients with RA compli-
cated with MPO-ANCA, which rapidly progressed to renal
dysfunction. One patient had CrGN, whereas another pa-
tient had end-stage hyalinization of the renal tissue, which is
not classified as CrGN. The third patient could not undergo
renal biopsy because of progressed atrophic kidney. These
patients all had high titers of MPO-ANCA (293, 147, and
652EU, respectively). When they were admitted with renal
dysfunction, serum creatinine levels were elevated to 2.7,
3.8, and 4.7mg/dl, respectively. Renal function did not im-
prove despite high doses of steroids, immunosuppressive
therapy, and plasma exchange.17

Harper et al. described ten patients with RA who devel-
oped focal segmental necrotizing glomerulonephritis, four
of whom were ANCA-positive. They were treated with
prednisolone, immunosuppressive therapy, and plasma ex-
change. It was suggested that ANCA titers and extrarenal
vasculitis might correlate with prognosis.18

Messiaen et al. reported two patients with RA who de-
veloped necrotizing CrGN associated with MPO-ANCA.
These patients responded to prednisolone, cyclophospha-
mide, and pulse therapy.19 Amano et al. reported a patient
hospitalized with fever, weight loss, mononeuritis multi-
plex, and microscopic hematuria. Although the titer of
MPO-ANCA was high, serum creatinine was normal, and
the patient responded well to prednisolone.20 Qarni et al.
reported two cases of p-ANCA-positive pauci-immune ne-
crotizing CrGN associated with RA.21 Both patients were
treated with MTX. While one lacked other symptoms of
vasculitis and responded well to the treatment of steroid
pulse and oral cyclophosphamide, the other had pulmonary
hemorrhage and failed to respond to the same treatment
because of delay of the therapy.

All of these clinical studies suggested that intensive
therapies, such as high doses of steroids, were required to
reduce the activity of the vasculitis. In our patient, although
the MPO-ANCA titer was high and urinalysis revealed he-
maturia and proteinuria, renal function was still normal.
The patient was treated with low-dose MTX only because
of the familial problem, and she unexpectedly responded
well. However, as Qarni et al. reported that the RA patients
treated with MTX could develop CrGN, careful evaluations
are needed for each patient. Although previous reports
have described high doses of prednisolone and immunosup-
pressive therapy with cyclophosphamide as a treatment
option for ANCA-associated vasculitis, this case suggests
that MTX can also be effective.
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