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1 |  INTRODUCTION

Antineutrophil cytoplasmic antibody (ANCA)-associated 
vasculitis (AAV) is defined as necrotizing vasculitis, with few 
or no immune deposits, predominantly affecting the small 
vessels, and associated with myeloperoxidase (MPO) ANCA 

or proteinase 3 (PR3) ANCA. Not all patients have ANCA.1 
AAV is categorized into four variants based on clinical mani-
festations and histological findings, microscopic polyangiitis 
(MPA), granulomatosis with polyangiitis (GPA), eosinophilic 
granulomatosis with polyangiitis EGPA), and single-organ 
AAV. MPA has no granulomatous inflammation compared to 
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Abstract
Plasma cell infiltration may be an early lesion during renal invasion by ANCA-
associated vasculitis (AAV), and AAV should be considered in the differential diag-
nosis with acute renal failure and systemic symptoms.
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GPA and EGPA and mainly affects small vessels. EGPA, un-
like GPA, has eosinophil-rich necrotizing granulomatous in-
flammation and is accompanied by asthma and eosinophilia. 
Among these entities, glomerulonephritis occurs very often 
in patient with MPA, commonly in those with GPA and occa-
sionally in those with EGPA.1,2 The most typical histological 
finding of renal AAV is necrotizing glomerulonephritis with 
crescents affecting few to many glomeruli.3 A previous study 
reported few cases of renal AAV that present with severe tu-
bulointerstitial nephritis (TIN) by plasma cells without un-
derlying plasma-cell proliferative disease or IgG4-associated 
disease. However, this study focused primarily on the patho-
logical findings, and there was only one case in which plasma 
cells occupied most of the tubulointerstitium, and no detailed 
clinical features were described. Here, we report a case of 
renal AAV with rapidly progressing renal failure and unusual 
histopathological findings in a kidney biopsy.

2 |  CASE REPORT

A 69-year-old man was admitted to the hospital because 
of anorexia and fever. He had suffered an acute mid-
dle cerebral artery territory stroke 45 days previously and 

underwent treatment. The only medications he was taking 
were for stroke (aspirin 100  mg, cilostazol 100  mg, ator-
vastatin 80  mg, and rabamipide 100  mg). On the initial 
physical examination, his vital signs were as follows: blood 
pressure, 162/79 mm Hg; pulse rate, 104 beats/min; respira-
tory rate, 20 breaths/min; and temperature, 37.8°C. He had 
severe dysarthria and right extremity weakness due to the 
stroke. No malar rash, oral ulcers, jugular venous disten-
sion, or lymphadenopathy were observed. Bilateral fine 
crackles were detected on chest auscultation, and his ab-
domen was soft but there was no organomegaly. Multiple 
pinkish reticulated patches were observed on the lower leg. 
The results of initial laboratory tests were as follows: white 
blood cell (WBC) count, 17  630/μL (4000-10  000/μL); 
hemoglobin, 9.1  g/dL (13.0-17.0  g/dL); blood urea nitro-
gen, 24.3 mg/dL (6-20 mg/dL); creatinine, 1.52 mg/dL (0.6-
1.2 mg/dL); C-reactive protein, 153.5 mg/dL (0.0-5.0 mg/
dL); MPO–ANCA, 100.0  U/mL (0-4.9  U/mL); and PR3–
ANCA, negative. The urinalysis revealed the following 
findings: protein, 2+; blood, 2+; red blood cells, 5-9/high 
power fields (HPF); and WBC, 5-9/HPF. Serum/urine pro-
tein electrophoresis and immunofixation showed nonspe-
cific findings (Table 1). Pulmonary interstitial fibrosis was 
noted on a chest X-ray (CXR). Brain magnetic resonance 

T A B L E  1  Laboratory findings

Variables
Prior to 
admission

Post-admission
day 1

Post-admission
day 14

Follow-up
Post discharge 2 mo

WBC (/μL) 10 540 17 630 11 460 14 590

Hemoglobin (g/dL) 13.3 9.1 10.8 11.8

Platelet (/μL) 356 000 531 000 443 000 384 000

Blood urea nitrogen (mg/dL) 8.9 24.3 57.8 50.7

Cholesterol (mg/dL) 94 71 114 140

Total Protein (g/dL) 7.5 6.6 6.5 6.9

Albumin (g/dL) 3.6 2.0 3.1 3.6

Uric acid (mg/dL) 7.7 4.5 8.1 8.2

Creatinine (mg/dL) 0.81 1.52 3.11 2.27

eGFR (mL/min/1.73 m2) 100.1 48.4 21.2 30.5

CRP (mg/dL) 14.2 136.8 48 8.7

Antinuclear antibody - Weak positive (1:40) - -

MPO-ANCA - Positive (100.0) - -

PR3-ANCA - Negative (1.5) - -

Anti ds-DNA antibody IgG - Negative (8.6) - -

Anti ds-DNA antibody IgM - Negative (12.7) - -

Serum immunofixation electrophoresis - Negative - -

Serum, urine protein electrophoresis - Negative

Urine protein Trace 4+ 2+ -

Urine RBC (/HPF) >100 10-19 10-19 <1

Abbreviations: CRP, C-Reactive Protein; eGFR, estimated glomerular filtration rate; HPF, high-power filed; MPO-ANCA, myeloperoxidase-Antineutrophil 
cytoplasmic antibodies; PR3, proteinase-3; WBC, White blood cells.
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imaging revealed no evidence of a newly developed infarc-
tion, but the hemorrhagic transformation of the left MCA 
infarction lesion was detected (frontoparietal lobes, basal 
ganglia, and insular region). His baseline serum creatinine 
was 0.71 mg/dL, which increased to 1.52 and 2.24 mg/dL 
on days 1 and 3 of admission, respectively. A percutaneous 
renal biopsy was performed on day 7 of admission. Seven 
fibrocellular crescents out of 17 glomeruli were observed on 
light microscopy (Figure 1A). Some were associated with 
fibrinoid necrosis, and numerous neutrophils were detected 
in the capillary lumen. In addition, a few small vessels with 
neutrophil infiltration and fibrin deposition were evident, 
indicating acute necrotizing vasculitis (Figure 1B). Most of 
the interstitial area was infiltrated by numerous plasma cells 
and several neutrophils. The possibility of crescentic glo-
merulonephritis, associated with plasma-cell proliferative 
disease or IgG-related disease, was considered. Kappa and 
Lambda in situ hybridization revealed a positive staining 
pattern, indicating polyclonality (Figure 2A,B). In addition, 
IgG4-positive plasma cells were up to 200/HPF in the in-
terstitial area. Unlike IgG4-tubulointerstitial nephritis, there 
was no sclerosing lymphoplasmacytic inflammation or ap-
parent obliteration of the tubules. Therefore, the patient was 
diagnosed with microscopic polyangiitis having pauci-im-
mune crescentic glomerulonephritis with fibrinoid necrotiz-
ing vasculitis. A bone marrow (BM) aspiration and biopsy 
showed a normocellular marrow with no increase in plasma 
cells (1.8% of all nucleated cells), and no evidence of BM 
involvement by monoclonal plasma cells. His Birmingham 
vasculitis activity score was 27. Serum creatinine peaked 
at 3.1  mg/dL. He received three pulses of methylpredni-
solone (500  mg/day) followed by prednisone (1  mg/kg/
day) and cyclophosphamide (1.5  mg/kg/day). After treat-
ment, his serum creatinine improved to 2.3 mg/dL, and the 

microscopic hematuria disappeared. Furthermore, his fever 
and skin lesions improved. He was discharged with predni-
solone 40 mg/day (1 mg/kg/day), peroral cyclophosphamide 
50  mg/day, and his renal function remained stable until 
2 months after discharge. No side effects were observed due 
to the immunosuppressive agents. The dose of azathioprine 
was maintained, and the dose of prednisolone was tapered 
to 30 mg/day. He was subsequently lost to follow-up and 
died 16 months later due to pneumonia.

3 |  DISCUSSION

We report a case of unusual kidney biopsy findings with 
systemic involvement of AAV in an older patient who had 
recently been treated for cerebral infarction. AAV with se-
vere interstitial plasma cell infiltration without underlying 
plasma-cell proliferative disease or IgG4-associated disease 
is very rare. In addition, unlike previous cases, this case pre-
sented with the clinical features of active vasculitis, such as 
serological assessment (ANCA testing), fever, cutaneous 
lesions, and pulmonary fibrosis. Masuzawa et al described 
20 cases of ANCA glomerulonephritis (GN) focusing on 
plasma cell infiltration. They suggested that plasma cell 
infiltration in the tubulointerstitium might be associated 
with an early period of renal inflammation. However, they 
did not show an association between the plasma cell ratio 
and the kidney prognosis.4 Several cases with severe tubu-
lointerstitial injury, as compared to glomerular lesions in 
ANCA-GN, have been reported, most of which improved 
renal function.5-7 Interestingly, some studies have reported 
transformation from tubulointerstitial nephritis to crescen-
tic glomerulonephritis in patients with ANCA-GN. These 
findings suggest that tubulointerstitial injury in ANCA-GN, 

F I G U R E  1  Light microscopic images using periodic acid Schiff (PAS) staining on renal biopsy. Numerous plasma cells and several 
neutrophils infiltrating to the interstitial area (A) (×100), and small vessels with neutrophil infiltration and fibrin deposition (arrow), indicating 
necrotizing vasculitis (B) (×100)

(A) (B)
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particularly plasma cell infiltration, might be the early, 
acute lesion. Also, kidney prognosis improves if the dis-
ease is found early and treated adequately and quickly. The 
pathogenesis of AAV is currently not fully understood, but 
ANCA IgG is considered a major pathogenic factor.3,8,9 
ANCAs are autoantibodies with epitope specificity against 
antigens present in the cytoplasm of neutrophils and mono-
cytes. The formation of MPO and PR3-ANCA might depend 
on various predisposing factors such as a microbial infec-
tion (Staphylococcus aureus or Escherichia coli infection), 
genetic factors (PR3-ANCA with human leukocyte antigen 
[HLA]-DP, or MPO-ANCA with HLA-DQ), environmental 
factors (silica), and therapeutic drugs (propylthiouracil).10 
Primed neutrophils activated by MPO, and PR3-ANCA lead 
to degranulation, which releases the contents of the cyto-
plasmic granules into the surrounding tissues. This process 
also results in the production of reactive oxygen radicals 
(RORs), and the release of the granular proteins and the 
RORs cause tissue injury.11 The degranulated neutrophils 
ultimately die by apoptosis and necrosis. In addition, acti-
vation and degranulation of a large number of neutrophils 
lead to their accumulation and damage to the vessel wall. 
Leakage of serum proteins and the formation of fibrin give 
rise to fibrinoid necrosis.10 The stimulation of neutrophils 
by ANCA causes the release of factors that activate com-
plement via an alternative pathway, which could aggravate 
AAV.12 A previous study on B-cell immunity and AAV re-
ported that the B-cell autoimmune response be facilitated by 
impaired T- and B-cell regulation and by B-cell–stimulat-
ing factors released by activated neutrophils.13 Interestingly, 
our case, diagnosed with AAV and severe interstitial plasma 
cell infiltration and fibrinoid necrosis of the vessels, sup-
ported a previous study14 regarding the contributions of B 
cells and plasma cells to ANCA vasculitis. Rituximab has 
been approved as an AAV therapy, and previous studies 

have reported that bortezomib inhibits anti-MPO–mediated 
necrotizing MPO-specific plasma cells in the spleen and 
BM.14,15 The possibility of applying AAV therapies (either 
rituximab or bortezomib) has been suggested, as there are 
many plasma cells to target. Our case infers an association 
between B-cell immunity and AAV, but we could not prove 
this speculation. Therefore, further research on the involve-
ment of B-cell immunity and the process of renal injury re-
sulting from ANCA is needed. Ischemic cerebral infarction 
caused by AAV is rare and is typically resistant to antiplate-
let therapy but tends to recur without proper immunosup-
pressive therapy.16 Although stroke in our case was due to 
an intracranial artery occlusion separate from AAV, AAV 
can cause neurological manifestations including stroke. 
Thus, clinicians should consider AAV as cause of acute kid-
ney injury with neurological symptoms. The strength of our 
study was the unusual histopathological findings of renal 
involvement of AAV. Based on these results, we deduced 
various mechanisms of damage to kidney tissue by ANCA. 
However, the limitation of our study is that we reported only 
one case, and there was no histopathological confirmation 
of involvement by other organs in either case. Although we 
could not obtain the histopathological diagnosis of other or-
gans, we diagnosed this case as AAV by clinical, serological 
assessment (ANCA testing), and histopathological findings 
of vascular injury on a renal biopsy.

4 |  CONCLUSION

We report a case of vasculitis that showed acute systemic 
symptoms with pauci-immune crescentic glomerulonephritis 
and plasma cell-rich infiltrates. Further research is needed 
on the relevance of B-cell immunity and the organ damage 
caused by ANCA.

F I G U R E  2  Bone marrow biopsy finding. Both kappa (A) (×100) and lambda (B) show positive in situ hybridization staining pattern, 
indicating polyclonality. (kappa and lambda in situ hybridization)

(A) (B)
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