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Abstract
Antineutrophil cytoplasmic autoantibody (ANCA) vasculitis has occasionally been associated 
with other systemic glomerulonephritis, such as anti-glomerular basement membrane dis-
ease. Here, we report the first clinical case of ANCA-associated crescentic glomerulonephritis 
with AL amyloidosis. An 81-years-old gentleman presented to the hospital with acute kidney 
injury (serum creatinine 4.7 mg/dL) on a background of chronic kidney disease and volume 
overload. Autoimmune serology was remarkable for p-ANCA and myeloperoxidase positivity. 
A renal biopsy confirmed pauci-immune glomerulonephritis and lambda light-chain amyloid 
deposition (confirmed on liquid chromatography and tandem mass spectrometry). The pa-
tient was initially managed with rituximab and subsequently transitioned to bortezomib-
based chemotherapy but died due to decompensated heart failure. This case report promotes 
greater awareness of the unusual presentation of amyloidosis and guides future research and 
treatment.
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Introduction

Amyloidosis is a disease resulting from the extracellular deposition of insoluble proteins, 
which aggregate into a β-pleated sheet configuration and infiltrate various organs. This is an 
uncommon disease, the incidence of which is 10 persons per million and can be further subdi-
vided based on the type of protein involved [1]. AL amyloidosis is the most common form of 
amyloidosis and a systemic disease characterized by the expression of an amyloidogenic light 
chain from a plasma cell clone. Renal infiltration in amyloidosis is very common (74%), and 
this is typically seen in the glomeruli, interstitial space, and extraglomerular vessels [2]. The 
report of glomerular crescents in patients with renal amyloid is rare and most commonly 
seen in AA amyloidosis rather than AL amyloidosis [3–5]. The first clinical report of crescentic 
glomerulonephritis reported in a patient with AL amyloidosis and multiple myeloma was in 
2010 [6]. Here, we report a clinical case of antineutrophil cytoplasmic autoantibody (ANCA)-
associated glomerulonephritis with AL amyloidosis.

Case Report/Case Presentation

An 81-years-old Caucasian gentleman with a past medical history of stage 4 chronic 
kidney disease, hyperlipidemia, diastolic heart failure, benign prostate hypertrophy, and iron 
deficiency anemia was admitted to hospital with a 2-month history of increased urinary 
frequency, progressively worsening exertional dyspnea, paroxysmal nocturnal dyspnea, and 
peripheral edema. Symptoms associated with a 6-month history of constitutional symptoms 
(generalized weakness, fatigue, and poor appetite) and weight loss (10lb’s).

On examination, the patient was hemodynamically stable: temperature 37.3°C, heart rate 
73, respiratory rate 18, blood pressure 143/49, and saturating 100% on room air. Physical 
examination was remarkable for elevated jugular venous pressure and bilateral pitting 
peripheral edema. He was found to have serum creatinine of 4.7 mg/dL (baseline 2.6 mg/dL), 
hemoglobin 8.8 g/dL, serum albumin 3.1 g/dL, nephrotic range proteinuria (24-h urine 
protein of 4 g) with urine albumin/Cr ratio of >1,890, and microscopic hematuria (3+). Urine 
microscopy identified few coarsely granular casts and 3–10/HPF red blood cells. Antinuclear 
antibody and anti-dsDNA negative. Complement studies were with normal limits. The patient 
was perinuclear ANCA pattern positive, myeloperoxidase (MPO) antibody-positive (>8 U), 
and proteinase 3 (PR3) Ab negative. Serum protein electrophoresis was negative for mono-
clonal immunoglobulins, and 24-h urine protein electrophoresis was negative. Analysis of 
serum-free light-chain ratio was normal (kappa/lambda ratio 0.66), but levels were signifi-
cantly elevated consistent with the severity of his renal dysfunction (kappa and lambda free 
light chains (8.09 and 12.27 mg/dL, respectively). Following a negative infective screen 
(Hepatitis B & C serology, HIV and IFNγ release assay), the patient was initially managed with 
rituximab (375 mg/m2 ×1), methylprednisolone 250 mg IV daily (×3) and subsequently tran-
sitioned to prednisone on the assumption that this was pauci-immune glomerulonephritis.

The patient underwent a kidney biopsy to confirm diagnosis and guide prognosis. A core 
kidney biopsy reported active focal segmental necrotizing glomerulonephritis with arteritis 
consistent with a pauci-immune glomerulonephritis/vasculitis. In addition, there was noted 
to be a background of enlarged glomeruli and extraglomerular vessels with deposition of pale 
eosinophilic material, which was Congo red positive, supporting the diagnosis of amyloidosis. 
This was seen in the kidney parenchyma and the vessels in the adipose tissue (shown in Fig. 1, 2). 
Immunofluorescence showed the amyloid to be staining with anti-lambda only and no 
evidence of immune complex disease. Characteristic ultrastructural features of amyloid were 
seen on electron microscopy (shown in Fig. 3). Lambda amyloid was confirmed by liquid 
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chromatography and tandem mass spectrometry, further supporting the diagnosis of AL 
amyloidosis (lambda-type). No clinical evidence of extrarenal vasculitis or coexisting auto-
immune processes (rheumatoid arthritis, inflammatory bowel disease, or familial Mediter-
ranean fever) was identified.

The patient underwent a CT-abdomen pelvis with and without contrast, which reported 
pulmonary edema, small bilateral pleural effusions, diffuse body wall edema, with no evidence 
of hepatosplenomegaly. Troponin 0.225 and BNP 32,500 were noted to be elevated suggesting 
likely cardiac amyloid involvement. A transthoracic echo reported high diastolic filling pres-
sures, mild left ventricular hypertrophy, ejection fraction 55–60% with no regional wall 
motion abnormalities, and normal right ventricular size/function. A skeletal survey reported 
multiple suspected lytic bone lesions (proximal left tibia, distal left humerus, vertebral body 
T5, right anterior 6th rib, and right iliac crest) and vertebral body T5 compression fracture.

The patient underwent a bone marrow biopsy, which reported a normal to mildly hypo-
cellular bone marrow with amyloidosis and decreased erythropoiesis. Staining with CD138 

a

b

c

Fig. 1. a Representative glomerulus on H&E with segmental necrosis (arrow) with thickened eosinophilic 
capillaries and mesangium (arrowheads) (original mag. ×200). b, c Glomerulus stained with Congo Red under 
bright light (b) and polarized light (c) (original mag. ×400).

a

Fig. 2. a Representative glomerulus stained with 
Jones Silver Stain with segmental necrosis (arrow) 
with thickened eosinophilic capillaries and mesan-
gium (arrowheads) (original mag. ×200).
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highlighted a small plasma cell population (<3%) and but no aggregates of plasma cells. Flow 
cytometry showed no immunophenotypic abnormalities.

Serum creatinine improved to 3.2 mg/dL 13-days following hospitalization. Further 
courses of rituximab were held. The patient was discharged home with outpatient hema-
tology follow-up. A bortezomib-based chemotherapy was initiated, and the patient completed 
2 cycles. Unfortunately, the patient passed way 3-months later due to acute hypoxic respi-
ratory failure secondary to decompensated heart failure.

Discussion and Conclusion

Renal infiltration is the most common manifestation of AL amyloidosis and this includes 
AL-amyloid deposition within the glomeruli, vessels, and interstitial space. Light-chain depo-
sition results in proteinuria and chronic decline of renal function. The lambda light-chains are 
more amyloidogenic than kappa light chains [7]. Coexisting renal amyloidosis with crescentic 
glomerulonephritis is extremely rare and not recognized to be the traditional manifestation 
of the either disease. Crescentic glomerulonephritis with AA amyloidosis was first described 
by Panner at colleagues [3] and has since been reported in patients with rheumatoid arthritis 
and solid organ malignancies (renal cell carcinoma and cervical squamous cell carcinoma) 
[3, 5, 8, 9].

In 2008, retrospective work by Nagata and colleagues [10] reviewed 105 patients with 
renal amyloidosis (61 autopsy specimens and 44 biopsy specimens) and identified glomerular 
crescents in 13.3% of patients (14/105). 12/14 patients were associated with AA amyloi-
dosis, 11 of these patients had a background of rheumatoid arthritis, and 1 patient had a back-
ground of macroglobulinemia. 2/14 specimens were associated with AL (λ) amyloidosis (one 
with plasma cell dysplasia and one with multiple myeloma). Nagata and colleagues [10] 
proposed that the prevalence of crescentic glomerulonephritis associated with amyloidosis 
may be more common than previously thought.

Crosthwaite and colleagues [6] described the first clinical report of crescentic glomer-
ulonephritis reported in a patient with AL amyloidosis and IgGκ multiple myeloma. Auto-

a b

Fig. 3. a Electron microscopic image of glomerulus with amyloid deposition (arrows) and more normal 
regions of glomerular basement membranes for comparison (arrowheads) (original magnification ×1,200). 
b Electron microscopic image of randomly arranged fibrils in glomerular basement membrane with average 
diameter of 9.20 nm (original magnification ×15,000).
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immune serology was negative, with no evidence of coexisting vasculitis. Despite the 
treatment of multiple myeloma, the patient progressed to end-stage kidney disease and 
passed away.

The pathogenesis of concurrent renal amyloidosis with crescentic glomerulonephritis is 
not well understood. It has previously been suggested that these are 2 distinct processes [11]. 
Nagata and colleagues [10] identified a correlation between amyloid localization and crescent 
formation on light microscopy. Additionally, there was noted to be disruption of the glomerular 
basement membrane by amyloid fibrils on electron microscopy. Nagata and colleagues [10] 
hypothesized explanations include basement membrane disruption leading to the escape of 
fibrin into the Bowman’s space provoking crescent formation or amyloid itself being pro-
inflammatory leading to glomerular inflammation.

Here, we report the first clinical case of pauci-immune glomerulonephritis secondary to 
kidney limited ANCA vasculitis in association with AL amyloidosis. The biopsy findings 
support the clinical impression of acute kidney injury superimposed on chronic kidney 
disease secondary to MPO + ANCA-associated vasculitis without clinical evidence of extra-
renal involvement. Regarding pathophysiology, we propose that these 2 entities could be 
related or distinct:

 −  Our first explanation is that these 2 processes were likely distinct diseases. This is 
supported by the patient’s CKD stage 4, diastolic heart failure and elevated BNP suggesting 
long-standing AL amyloidosis over many months or possibly years. At the time of hospital 
admission, the patient had experienced a rapid deterioration in kidney function on prior 
chronic kidney disease, with evidence of necrosis on biopsy and slight renal function 
recovery in response to immunosuppressive therapy. This is suggestive of rapidly 
progressive ANCA-associated glomerulonephritis on a background of AL amyloidosis. 
Given the uncommon incidences of both disorders (AL amyloidosis 9.7 cases per million 
person-years in US adults and pauci-immune glomerulonephritis 3.1 cases per million 
person-years in US adults), the likelihood of a patient having both disorders is 
approximately 1 in 30 billion [12, 13].

 −  Our second explanation is that the pauci-immune vasculitis occurred due to chronic AL 
amyloidosis. We hypothesize that vascular and perivascular amyloid deposition within 
the small vessels of the kidney and glomerulus predisposes neutrophils to mechanical 
rupture, exposing new, previously cytosolic/perinuclear epitopes (e.g., MPO) and the 
development of autoantibodies. Amyloid co-localization with crescentic glomerulonephritis 
is confounded by the ubiquitous infiltration of amyloid within the kidney. Amyloid-
induced kidney damage could also result in neoepitope formation. This neoepitope 
formation, however, is unlikely to be MPO. MPO is predominantly expressed by neutrophils, 
monocytes/macrophages and is not endogenously expressed by renal tissue [14]. 
Increased expression of tumor necrosis factor-alpha (TNF-α) has been previously 
reported to “prime” neutrophils to enhance the expression of autoantibody promoting 
epitopes. However, AL-amyloidosis is considered a noninflammatory infiltrative disease. 
There is no evidence of increased TNF-α expression, and prior trials of etanercept (a 
soluble receptor that binds TNF-α) in patients with AL-Amyloidosis identified no 
significant difference in median survival [15].
A skeletal survey of our patient reported multiple suspected lytic bony lesions. Serum 

protein electrophoresis was negative for monoclonal immunoglobulins, and 24-h urine 
protein electrophoresis was negative arguing against multiple myeloma. Additionally, 
multiple myeloma was not identified on bone marrow biopsy. Lytic lesions are not classically 
associated with AL amyloidosis but have been previously reported in the literature. The 
extracellular deposition of amyloidosis in bone is thought to lead to destruction mimicking 
lytic lesions in the absence of multiple myeloma [16, 17].
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The patient passed away of acute hypoxic respiratory failure in the setting of decompen-
sated heart failure secondary. It is important to note that he received 2 cycles of bortezomib-
based chemotherapy before his decompensation as this medication has been associated with 
acute exacerbation of preexisting heart failure [18].

In summary, ANCA-associated glomerulonephritis with AL amyloidosis is rarely observed 
in patients. Given the patient’s prior chronic kidney disease, diastolic heart failure and 
elevated BNP the patient likely developed ANCA-associated glomerulonephritis on a back-
ground of AL amyloidosis. The underlying basis for the association remains unclear. Given the 
low likelihood of these rare diseases occurring in the same patient as distinct processes, we 
propose vascular amyloid deposition may predispose to neutrophil rupture and neoepitope 
formation as a possible explanation as how these diseases may be related. Our case is 
consistent with limited examples in the literature that suggest that this presentation reflects 
a poor patient prognosis. We hope that greater awareness will guide future research and 
treatment.
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