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Abstract .  Anti-neut roph i l  cy toplasmic ant ibody 
(ANCA)-associated vasculitis (AAV) is a life-threatening 
condition that causes renal failure. Multiple myeloma (MM) 
is a malignant proliferation of monoclonal plasma cells in the 
blood that can also cause renal failure. The two diseases have 
high morbidity and mortality rates in the elderly, with a poor 
prognosis. A 64-year-old female presented to Xinqiao Hospital 
(Chonqing, China) with fatigue and a poor appetite that had 
been apparent for 6 weeks. Laboratory tests revealed a serum 
creatinine level of 10.31 mg/dl, a cytoplasmic ANCA titer of 
1:10, a positive result for myeloperoxidase and a serum globulin 
level of 3.96 g/dl. A renal biopsy revealed crescent glomeru-
lonephritis, combined with the rapid progression of renal 
function. Based on these observations (ANCA titer, crescent 
glomerulonephritis and rapid progression of renal function) 
a diagnosis of AAV was established. MM was confirmed by 
serum immunofixation electrophoresis combined with bone 
marrow aspiration. The present study discusses what is, to the 
best of our knowledge, the first case of AAV coexisting with 
MM in order to highlight it as a clinical concern.

Introduction

Anti-neutrophil cytoplasmic antibody (ANCA)-associated 
vasculitis (AAV) is a life-threatening systemic autoim-
mune condition of unknown cause that affects small- to 
medium-sized blood vessels (1). AAV is comprised of three 
different diseases entities: Eosinophilic granulomatosis with 
polyangiitis, microscopic polyangiitis and granulomatosis 
with polyangiitis (2). Renal involvement is frequent in AAV. 

The characteristic clinical and pathological features are 
rapidly progressive glomerulonephritis and pauci-immune 
necrotizing crescentic glomerulonephritis, respectively (3). 
Renal impairment has been shown to be one of the negative 
prognostic factors for mortality in AAV (4,5).

Multiple myeloma (MM) is a malignant proliferation 
of monoclonal plasma cells in the blood. The most frequent 
complications of MM are painful pathological fractures, 
anemia, hypercalcemia, renal failure and recurrent bacterial 
infections (6). Renal impairment is a common and severe 
complication of MM, with an incidence rate as high as 50% (7). 
The United States Renal Data System showed that the 2-year 
all-cause mortality rate of patients with end-stage renal disease 
(ESRD) due to MM was 58 vs. 31% in all other patients (8). 
AAV and MM cause acute kidney injury via different phys-
iopathological mechanisms, with the renal vasculature most 
impaired in AAV and tubular damage mainly in MM (9). A 
previous study reported a case in which immunoglobulin (Ig)
A myeloma presented as Henoch-Schönlein purpura with 
nephritis (10). However, to the best of our knowledge, AAV 
coexisting with MM has not been previously reported. The 
current study presents a rare case of AAV coexisting with MM.

Case report

A 64-year-old female presented to Xinqiao Hospital (Chon-
qing, China) with fatigue and a poor appetite that had been 
apparent for 6 weeks. The patient was admitted to a local 
hospital 1 month previously. At this time, laboratory tests 
revealed a serum creatinine level of 1.33 mg/dl (reference 
range, 0.52-1.19 mg/dl), a cytoplasmic (c)-ANCA titer of 1:10 
(reference range, negative) and a 24-h urinary protein excre-
tion level of 1.27 g (reference range, 0.00-0.12 g). The patient's 
creatinine level rapidly increased to 9.05 mg/dl 2 weeks later 
and a diagnosis of acute renal failure was formed. The patient 
was transferred to the Institute of Nephrology of Chongqing 
and Kidney Center of the People's Liberation Army, Xingqiao 
Hospital, for further evaluation. Upon the current admission, 
a physical examination revealed mild elevated blood pres-
sure (149/77 mmHg) and a normal temperature of 36.5˚C. 
Laboratory tests showed that in a complete blood count, the 
white blood cell count was 2,997 cells/mm3, the hemoglobin 
level was 4.3 g/dl and the platelet count was 149,000/mm3. 
No microscopic hematuria was observed. Further results 
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were as follows: 24-h urinary protein excretion, 3.5 g; blood 
urea nitrogen, 99.9 mg/dl; serum creatinine, 10.31 mg/dl; 
serum albumin, 2.05 g/dl; globulin, 3.96 g/dl; IgG, 2.48 g/dl; 
IgA, 219.00 mg/dl; IgM, 106.00 mg/dl; and complement 3, 
0.58 g/l. The patient's c-ANCA titer was 1:10, the result for 
myeloperoxidase was positive and the antinuclear antibody 
titer was 1:100. The patient exhibited an elevated erythrocyte 
sedimentation rate of 78.0 m/h, a C-reactive protein level of 
49 mg/dl, and a negative result for anti-glomerular basement 
membrane and hepatitis B virus surface antigen. The patient 
was diagnosed with rapid progressive glomerulopathy and 
started hemodialysis immediately. Meanwhile, abdominal 
ultrasonography revealed that the kidneys were increased in 
size. A renal biopsy was undertaken carefully and 10 glom-
eruli were obtained; 5 glomeruli exhibited glomerulosclerosis 

and 1 glomerulus exhibited segmental glomerulosclerosis. A 
renal biopsy was carefully undertaken, and 10 glomeruli were 
obtained, of which, 4 glomeruli exhibited glomerulosclerosis 
and 1 glomerulus exhibited segmental glomerulosclerosis. 
Among the 10 glomeruli, 1 glomerulus was a cellular crescent, 
3 glomeruli were fibrocellular crescents and 2 glomeruli were 
fibrous crescents. Prominent capillary loops and interstitial 
small artery fibrinoid necrosis were formed. Lymphocytic 
infiltration and fibrous tissue proliferation were observed in 
certain interstitial regions (Fig. 1). Renal biopsy specimens 
were processed for light, immunofluorescence and electron 
microscopy. For light microscopy, tissue specimens were fixed 
with 10% neutral formalin and embedded in paraffin, and 
2-µm-thick serial sections were stained for hematoxylin and 
eosin (H&E), periodic acid-Schiff, periodic acid-methenamine 

Figure 2. (A) Serum immunofixation electrophoresis revealing IgG‑κ gammopathy. (B) Bone marrow smear revealing plasmocyte infiltration. ELP: protein 
electrophoresis for control; Ig, immunoglobulin; G, IgG; A, IgA; M, IgM; K, κ light chain; L, λ light chain.

Figure 1. Renal biopsy findings. (A) A fibrocellular crescent in 1 glomerulus, diffuse sclerosis in 2 glomeruli and a red cell cast in a renal tubule cell 
(hematoxylin and eosin staining; magnification, x200). (B) A representative glomerulus showing a fibrocellular crescent (periodic acid‑Schiff staining; 
magnification, x400). (C) Negative Congo red staining for amyloidosis (Congo red staining; magnification, x40). (D) Negative light chain staining (κ chain 
staining; magnification, x400).
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silver (Jones) and Masson’s trichrome stains (Dako, Glostrup, 
Denmark). For immunofluorescence, 4-5-µm-thick serial 
cryostat sections were stained with fluoresceinated antisera 
specific for IgG (cat. no. F020202‑2; 1:20; Dako), IgA (cat. 
no. F020402-2; 1:50; Dako), IgM (cat. no. F020302-2; 1:50; 
Dako), C3 (cat. no. F020102-2; 1:50; Dako), C4 (cat. no. 
F016902-2; 1:50; Dako), κ (cat. no. F019802-2; 1:50; Dako) and 
λ (cat. no. F019902‑2; 1:50; Dako) light chains. Immunofixa-
tion electrophoresis was performed by Helena Laboratories 
REP Rapid Electrophoresis Analyzer (Helena Biosciences, 
Münster, Germany). Immunofluorescence analysis noted only 
IgG deposition in the glomeruli, while Congo red staining and 
light chain staining were negative (Fig. 1). Moreover, mono-
clonal protein was found by serum protein electrophoresis, 
and confirmed by serum immunofixation electrophoresis, type 
IgG κ (Fig. 2). Furthermore, bone marrow aspiration was also 
performed and showed significantly active proliferation and 
plasmocytes accounting for 15% of the total cells (Fig. 2). As 
a result, MM was diagnosed. Overall, the patient was finally 
diagnosed with AAV coexisting with MM, based on the 
ANCA titer, crescent glomerulonephritis and rapid progres-
sion of renal function observed. Considering the irreversible 
loss to renal function and the patient's weak physical condi-
tion, regular hemodialysis was administered three times a 
week and arteriovenous fistula surgery was performed during 
the hospital stay. Other treatments included medication to 
control hypertension and supportive therapies. The patient 
was discharged The patient was discharged after 3 weeks in 
hospital and is followed up as an outpatient regularly every 
3 months.

Discussion

To the best of our knowledge, the present study reports the first 
case of AAV coexisting with MM. The diagnosis of AAV was 
based on the serum ANCA titers and renal biopsy revealing 
crescent glomerulonephritis, while MM was confirmed by 
the serum immunofixation electrophoresis results combined 
with bone marrow aspiration. Although renal biopsy Congo 
red stain for amyloidosis was negative and immunochemistry 
for light chain was also negative, no abnormal plasma cells 
infiltration was found by H&E staining upon light micros-
copy in the renal tissue. Myeloma cast nephropathy cannot 
be diagnosed and excluded, as the spectrum of renal lesions 
in MM is heterogeneous, and it is undetectable in the early 
stage. Esnault et al (9) found that patients with monoclonal 
(MIg) may be positive for ANCA. While AAV is rare in 
hematological malignancies, Cil et al (11) detected ANCA 
positivity in 8 out of 60 patients with Hodgkin's lymphoma, 
while ANCA was not detected in non-Hodgkin's lymphoma 
patients (0/119). In addition, Nocente et al (12) reported a 
case of Sweet's syndrome associated with MIg of IgG-λ type 
and perinuclear (p)-ANCA positivity, and concluded that the 
MIg, possibly directed to neutrophils such as an antibody, 
may cause their fragmentation and the release of antigens 
responsible for the appearance of p-ANCA. Conte et al (13) 

reported a case of Henoch-Schönlein purpura in a patient with 
MM. Henoch-Schönlein purpura is also recognized as a type 
of vasculitis, but without ANCA positivity. These cases lead us 
to believe that there is an association between the two diseases, 
although there is no previous direct evidence showing that 
AAV is associated with MM, although the two entities are 
each associated with the immune system. Thus, whether AAV 
and MM have an intrinsic association or whether their joint 
occurrence is purely coincidence requires further study.

In conclusion, AAV coexisting with MM is a rare disease 
and a pathological biopsy analysis is required for the diagnosis. 
The two disease entities are common in elderly patients and 
can cause acute kidney injury, progressing to ESRD, which 
requires kidney replacement. It appears that elderly patients 
should be screened for AAV and MM on the occurrence of 
unexplained renal failure. Meanwhile, the treatments for 
AAV coexisting with MM are worthy of clinical attention and 
further study.
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