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Cytoplasmic Autoantibody-associated Vasculitis by
Single Infusion of Rituximab
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Abstract:

Rituximab (RTX) has become a therapeutic option for inducing remission of anti-neutrophil cytoplasmic
autoantibody-associated vasculitis (AAV). However, the optimum dosage of RTX to induce remission of AAV
and reduce adverse events, such as infection, remains unclear. We herein report an elderly and renally im-
paired patient with alveolar hemorrhaging due to refractory AAV who was successfully treated with single in-
fusion of RTX. Single infusion of RTX may be a therapeutic option in refractory AAV patients who are vul-

nerable to infections.

Key words: alveolar hemorrhaging, anti-neutrophil cytoplasmic autoantibody-associated vasculitis,

cyclophosphamide, elderly, rituximab

(Intern Med 57: 3267-3270, 2018)
(DOI: 10.2169/internalmedicine.0936-18)

Introduction

Alveolar hemorrhaging (AH) of anti-neutrophil cytoplas-
mic autoantibody (ANCA)-associated vasculitis (AAV) pro-
gresses rapidly to respiratory failure and is associated with
the short- and long-term mortality (1). Although a combina-
tion of glucocorticoids plus either cyclophosphamide (CY)
or rituximab (RTX) is recommended for the induction of re-
mission in AAV (2, 3), it is sometimes difficult to choose
the optimum therapy for elderly, renally insufficient or com-
promised patients. Single administration of RTX for AAV
patients has been proposed to reduce the risk of infec-
tion (4); however, whether or not it is effective in elderly
patients with renal insufficiency, who may be more vulner-
able to infections than most, is unclear.

We herein report an elderly and renally insufficient patient
with AH due to refractory AAV who was successfully

treated with single infusion of RTX.

Case Report

An 80-year-old woman with chronic lower respiratory
tract infection and a history of hepatitis B infection visited
her physician due to worsening leg edema and hemosputum.
years earlier, she had been diagnosed with
myeloperoxidase-antineutrophil (MPO)-ANCA-related ne-
crotizing glomerulonephritis by a renal biopsy and treated
with steroid pulse therapy followed by 20 mg of predniso-
lone (PSL) per day orally. The amount of PSL was reduced
to 5 mg per day due to complications of steroid psychosis.
She took steroid pulse therapies whenever her AAV was ex-
acerbated, as steroid psychosis did not occur with the steroid
pulse therapy. Immunosuppressive agents,
closporine or azathioprine, could not be administered due to
the side effect of pancytopenia. Therefore, she continued to
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Figure 1. Clinical course. The time point of rituximab administration is indicated as 0 years. When-

ever the patient’s ANCA-associated glomerulonephritis was exacerbated, steroid pulse therapies with
the concomitant administration of cyclosporine or azathioprine were performed. However, her renal
function gradually worsened. Three months before the administration of rituximab, hemoptysis was

observed. We therefore administered intravenous cyclophosphamide twice, but alveolar hemorrhag-

ing occurred again. ANCA: anti-neutrophil cytoplasmic autoantibody, AZP: azathioprine, CyA: cy-

closporine, IVCY: intravenous cyclophosphamide, MPO: myeloperoxidase, mPSL: methyl predniso-

lone, PSL: prednisolone, RTX: rituximab

receive 5 mg of PSL per day for AAV (Fig. 1).

Three months before admission, she experienced rapidly
progressive renal dysfunction and hemosputum, with AH re-
vealed by chest computed tomography. Single intravenous
infusion of cyclophosphamide (IVCY) and steroid pulse
therapy were effective for her AH, and she later required
treatment with IVCY and steroid pulse therapy again due to
the recurrence of AH.

She was thus admitted to our hospital because of the re-
currence of uncontrollable AH. On admission, her height
was 156 cm, body weight 48 kg and body surface area 1.45
m’. Her body temperature was 36.6°C, heart rate 88 bpm
and blood pressure 162/77 mmHg. Her percutaneous oxygen
saturation was 99% on atmospheric air. Her breath sounds
were diminished in the left lower lung field. She had facial
and leg edema. The laboratory values at the time of the ad-
ministration of RTX were as follows (Table): white blood
cells count, 6,370/uL; hemoglobin, 8.5 g/dL; hematocrit,
29.3%; platelets, 212,000/uL; blood urea nitrogen, 65.4 mg/
dL, serum creatinine level, 3.39 mg/dL; C-reactive protein,
0.77 mg/dL and IgG level, 628.0 mg/dL. A urinalysis
showed protein 3+ and blood 3+ with sediment that con-
tained 30 to 49 red blood cells per high-power field; the
protein-to-creatinine ratio in the urine was 7.60 g/gCr. The
MPO-ANCA levels were elevated at 274 IU/mL, and
proteinase-3-ANCA (PR3-ANCA) and anti-glomerular base-
ment membrane (GBM) antibody were negative. Bilateral
multiple patchy and ground glass opacities were seen on

chest X-ray and
(Fig. 2A and B).

Intravenous infusion of 500 mg of RTX was used for her
refractory AAV. B-cell depletion was confirmed, as the pro-
portion of CD19-positive cells was 0.14% after 2 weeks.
Her AH caused by AAV was ameliorated after RTX therapy.
Three weeks later, she developed bacterial pneumonia,
which was successfully treated with antibiotics. After two
months, maintenance hemodialysis was needed because of
end-stage kidney failure, though her AH had not relapsed.
After 6 months, the B-cell depletion was sustained, with the
proportion of CD19-positive cells at 0.48%. The level of
MPO-ANCA was 69.8 IU/L under treatment with 5 mg of
PSL. She has been stable as an outpatient with maintenance
hemodialysis.

computed  tomography  images

Discussion

We experienced a case of refractory AH that was success-
fully treated with single infusion of RTX in an elderly and
renally insufficient patient with AAV. Refractory AAV often
needs strong immunosuppressive treatment, which might
sometimes induce critical infectious complications and lethal
results, especially in elderly patients. Regarding the benefits
versus the harm of such therapy, single RTX administration
might be a safer and more effective treatment than strong
immunosuppressive agents for refractory AAV in elderly pa-
tients with renal insufficiency.
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Table. Laboratory Tests at the Time of Rituximab Administration.
<Complete blood cell counts> <Chemical analysis> <Urinalysis>
WBC 6,370 /uL Total protein 5.6 g/dL Protein 3+
Neutrophils 80.9 % Albumin 3.5 g/dL Occult blood 3+
Lymphocytes 6.0 % Blood urea nitrogen  65.4 mg/dL RBCs 30-49 /HPF
Monocytes 10.8 % Creatinine 3.39 mg/dL Protein 7.60 g/gCr
Eosinophils 2.0 % eGFR 10.7 mL/min/1.73 m?  epithelium casts ~ 10-19 /WF
Hb 8.5 g/dL AST 18 TU/L granular casts 5-9 /HPF
MCV 89.3 fL ALT 19 IU/L RBC-cast 1-4 /WF
Platelets 212,000 /uL Na 138 mmol/L
<Serological test> K 5.5 mmol/L
1gG 628.0 mg/dL Cl 106 mmol/L
MPO-ANCA 274 TU/mL Ca 8.0 mg/dL
PR3-ANCA negative P 4.7 mg/dL
Anti-GBM antibody negative CRP 0.77 mg/dL
HBs antigen 0.00 IU/mL
HBs antibody >1,000.0 mIU/mL
HBc antibody 8.21 S/CO
HBV-DNA negative

MCV: mean corpuscular volume, MPO-ANCA: myeloperoxidase-antineutrophil cytoplasmic antibodies, PR3-ANCA: proteinase-3-anti-neu-

trophil cytoplasmic antibodies, GBM: glomerular basement membrane, HBs: hepatitis B surface, HBc: hepatitis B core, S/CO: Sample RLU/

cut-off, HBV: hepatitis B virus, eGFR: estimated glomerular filtration rate, AST: asparatate aminotransferase, ALT: alanine aminotransferase,

CRP: C-reactive protein, RBCs: red blood cells

¥

Figure 2.

(A) Chest X-ray and (B) representative axial image of the chest computed tomography

before the administration of rituximab. A chest X-ray film showed the cardiothoracic ratio as 58 %,
and bilateral multiple patchy and ground glass opacities in the upper field of the lung. A chest com-
puted tomographic image showed alveolar infiltrates of S2 and S3 of right lung.

In elderly patients with AAV, Timlin et al. reported that
RTX therapy was effective for remission induction (5). For
the induction of remission of AAYV, it is common to adminis-
ter RTX at a dose of 375 mg/m® every week for 4 consecu-
tive weeks or 1,000 mg twice every 2 weeks (6). Regarding
the number of administrations and dosage of RTX, single
infusion of RTX was effective not only at a dose of 375 mg/
m’ but also at a dose of 500 mg/body for remission induc-
tion of AAV (4, 7).

Our case was complicated with many risks of infection,
such as the history of hepatitis B virus infection, chronic
lower respiratory tract infection, and sustained administra-
tion of steroids. The efficacy of RTX at 500 mg, the dosage
that was decided in order to reduce the risk of infections,

was investigated and compared with that of azathioprine as
maintenance treatment of AAV patients; RTX showed a bet-
ter outcome than azathioprine (8). The risk of infection with
RTX may be lower with a single infusion of RTX than at
the normal dose (7, 9). In our case, B-cell depletion was
achieved with a single dose of RTX at 500 mg and was
maintained for six months. However, despite the single infu-
sion of RTX, our patient became complicated with bacterial
pneumonia, which was cured with antibiotic treatment due
to its mild severity. No HBV reactivation was observed, as
the titer of HBV-DNA continued to be negative for six
months after RTX administration. No clinical data compar-
ing the rate of refractory AAV with single infusion of RTX
and four weekly infusions of RTX have been reported. One
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clinical study reported that, among 14 patients who achieved
complete remission with single infusion of RTX, 4 (29%)
had relapsed as of 24 months (4). Another clinical study re-
ported that, among 76 patients who achieved complete re-
mission with 4 weekly infusions of RTX, 24 (32%) had re-
lapsed as of 18 months (10). Given these findings, there
may be no marked difference in the relapse rate between
single infusion of RTX and four weekly infusions of RTX.
There was also considered to be no marked difference in the
B cell depletion duration between single infusion of RTX
and four weekly infusions of RTX.

AH was observed in 15.4% of AAV patients in Japan, and
the 1- and 5-year survival rates in AAV patients with AH
were 56.2% and 41.5%, respectively (1). AAV patients with
AH often have renal dysfunction. One of the advantages of
RTX is the lack of any need to adjust the dosage due to re-
nal dysfunction. The risks of leukocytopenia and infection
were lower in the RTX group than in the CY group in AAV
patients with severe renal dysfunction (11, 12). Pulmonary
lesions, including AH, were shown to be the largest predic-
tive factor for relapse and mortality in dialysis-dependent
AAV patients (13). AH in AAV patients complicated with
kidney failure like the present case is a critical issue, and its
control is a problem directly related to the survival progno-
sis. As such, prompt and safe treatment is required.

Since our patient had been treated with CY twice before
the administration of RTX, CY instead of RTX might have
induced remission of AH. However, AH recurred shortly af-
ter the first treatment with CY and did not improve after the
second treatment with CY. Thus, it was unlikely that CY
was ultimately effective in the present case. The BSR/BHPR
guideline and EULAR guideline showed that refractory AAV
should be treated with RTX rather than CY (2, 3), and pre-
vious reports have also described RTX as useful for treating
refractory AAV (6, 14).

In conclusion, single administration of RTX might be an
option for elderly AAV patients with renal dysfunction and a
high risk of infection. We expect that the accumulation of
more cases will clarify the long-term efficacy and safety of
single infusion of RTX therapy for AAV.
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