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There is a lack of information on anti-neutrophil cytoplasmic 
antibody-associated glomerulonephritis as a comorbidity in 
patients with malignancy. We herein report our experience 
with a man who was found to have the disease and broncho-
genic carcinoma concurrently.

Introduction
Anti-neutrophil cytoplasmic antibody (ANCA)-associated glo-
merulonephritis is a characteristic clinical entity presenting with 
rapidly progressive deterioration of the renal function.1 Its 
pathogenesis appears to be multifactorial, involving environ-
mental exposure, infections, genetic predispositions, and the 
intensity and duration of the injuries as well as innate and adap-
tive characteristics of the immune system,2,3 although the disease 
may occasionally manifest as a renal phenotype of paraneoplastic 
syndrome in patients complicated by malignancies.4,5 While this 
pathology has been studied through multipronged approaches,6,7 
information on the link between cancer and ANCA-associated 
glomerulonephritis remains insufficient.4,5

We herein report our experience with a man who was 
revealed to have renal disease and bronchogenic carcinoma 
concurrently.

Case Report
A 70-year-old man presented at a regional general hospital 
because of a protracted cough and hemoptysis manifesting for 
the last 2 months. He had a 98-pack-year history of cigarette 

smoking but had quit smoking at 67 years of age. At the pres-
entation, he was found to have 3+ proteinuria and microscopic 
hematuria with an increased serum creatinine (sCr) level of 
3.3 mg/dL despite having no apparent history of renal disease. 
Ten days later, he showed an increase in the titer of anti- 
myeloperoxidase-ANCA (MPO-ANCA) to 33.2 U/ml, but no 
increase in anti-proteinase 3-ANCA or anti-glomerular base-
ment membrane antibodies was revealed, so he was referred 
and admitted to our hospital for a further workup. Other medi-
cal histories included hypertension and emphysema, for which 
he had received sporadic medical care, while the renal param-
eters had not been monitored on a regular basis. No exposure 
to a specific environment or activity was noted.

At the time of the admission (clinical day 1), the patient had 
a temperature of 36.9°C, a pulse of 98 beats/minute, and a 
blood pressure of 155/88 mmHg. There were no rashes or pete-
chiae. Renal sonography of both kidneys revealed the preserva-
tion of the size with slightly elevated renal cortex echogenicity, 
while a chest radiograph showed a round circumscribed soli-
tary lesion at the right pulmonary hilar region, and subsequent 
chest computed tomography (CT) revealed a solid mass in the 
right upper lobe anterior segment with distinct lymphadenop-
athy (Figure 1). The laboratory data on admission are summa-
rized in Table 1. A 24-hour urine specimen contained 2.4 g of 
protein, and his Cr clearance was 24.0 mL/minute.

A renal biopsy performed on clinical day 1 (Figure 2) 
revealed 3 cores of renal parenchyma with 10 glomeruli, 3 of 
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which were globally sclerotic. Although no evidence of vasculi-
tis was confirmed in the blood vessels, the glomeruli showed 
cellular crescents with focal segmental necrotizing lesions. 
Marked interstitial infiltration of inflammatory cells was also 
noticed. An immunofluorescence analysis revealed no signifi-
cant staining for C1q or fibrinogen or immunoglobulins, while 
electron microscopy failed to demonstrate the presence of 
deposits in the biopsy specimens. Thus, a diagnosis of MPO-
ANCA-associated crescentic glomerulonephritis accompanied 
by a presumed right pulmonary neoplasm was made.

Thereafter, fluctuation in the patient’s sCr level, ranging 
from 2.77 mg/dL to 3.00 mg/dL was noted until clinical day 
11, when the patient showed a sCr level of 2.74 mg/dL and 
started to receive oral prednisolone (PSL) at 30 mg/day, while 
a transbronchial lung biopsy performed on clinical day 14 led 
to a clinical diagnosis of stage IIIC (T4N3M0) squamous cell 
lung carcinoma in accordance with the American Joint 
Committee on cancer-tumor-node-metastasis classification 
(8th edition).8 The patient was subjected to chemotherapy 
consisting of paclitaxel and carboplatin on clinical day 52. 
Although no favorable responses were noted for the pulmonary 
disease, the MPO-ANCA titer became negative approximately 
4 months after the renal biopsy while he was still being treated 
with oral PSL (10 mg/day). His sCr levels finally settled around 
1.94 mg/dL, so he was never on renal replacement therapy. 
However, the patient ultimately died of respiratory failure 
13 months after the initial presentation.

Discussion
The link between neoplasms and glomerulopathies has been 
recognized for decades. Solid tumor-associated membranous 
nephropathy and Hodgkin lymphoma-related minimal change 
disease have received focus as classic phenotypes of this clinical 
entity, but several other diseases, including membranoprolifera-
tive glomerulonephritis, focal segmental glomerulosclerosis, and 
immunoglobulin A nephropathy, have been described as well.4-7 
The association of rapidly progressive glomerulonephritis and/

Figure 1. The radiographic findings. A conventional chest radiograph showing a solitary circular opacity (white arrowhead) in the right pulmonary hilar 

region (A). A chest CT image showing a well-marginated soft-tissue nodule in the right upper lobe anterior segment (wide arrow) with distinct 

lymphadenopathy (narrow arrow) (B).

Table 1. Laboratory data on admission.

White blood cells 9500/μL (3900-9800)

Hb 9.8 g/dL (13.5-17.6)

Platelet count 28.1 × 104/μL (13.0-36.9)

Blood urea nitrogen 36 mg/dL (8-20)

Creatinine 3.23 mg/dL (0.63-1.03)

Total protein 8.4 g/dL (6.9-8.4)

Albumin 3.4 g/dL (3.9-5.1)

Sodium 140 mmol/L (136-148)

Potassium 4.4 mmol/L (3.6-5.0)

Chloride 104 mmol/L (96-108)

Calcium 9.0 mg/dL (8.8-10.1)

Phosphorus 4.1 mg/dL (2.4-4.6)

C-reactive protein 1.14 mg/dL (0-0.14)

IgG 2437 mg/dL (870-1700)

IgA 565 mg/dL (110-410)

IgM 53 mg/dL (33-160)

C3 138 mg/dL (86-160)

C4 33 mg/dL (17-45)

Squamous cell carcinoma 
related antigen

22.4 ng/mL (<2.1)

CEA 7.4 ng/mL (<4.5)

NSE 34 U/mL (<12)

CYFRA 4.6 ng/mL (<3.5)

Pro-gastrin-releasing peptide 204 pg/mL (<81)

The reference ranges for each parameter used at our institute are indicated in 
parentheses.
Abbreviations: Hb, hemoglobin; Ig, immunoglobulin; CEA, carcinoembryonic 
antigen; NSE, neuron-specific enolase; CYFRA, cytokeratine-19 fragments.
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or ANCA-associated glomerulonephritis with malignancies has 
also been reported anecdotally.9-17 In this regard, the clinical 
scenario of the current patient, characterized by a set of condi-
tions including a deteriorated renal function because of ANCA-
associated glomerulonephritis and pulmonary carcinoma, may 
not be surprising. However, we feel an awareness of the link 
between ANCA-associated glomerulonephritis and malig-
nancy is lacking among physicians. Furthermore, systematic 
studies on this topic are rare, and distinct clinical and/or patho-
logical features that might help us differentiate the paraneoplas-
tic subtype from primary disease have yet to be clarified, so we 
strongly recommend accumulating further cases similar to our 
own, thereby allowing us to establish optimum management 
strategies as well as to clarify the nature of this pathology more 
precisely.

The malignancies most frequently found among overall 
patients with paraneoplastic glomerulopathies have been adeno-
carcinomas of the lung and gastrointestinal tract, although other 
neoplastic diseases can be seen.4,5,7,18 In contrast, a wide variety 
of diseases, including hematological neoplasms as well as solid 
tumors, such as cancers of the prostate, bladder, lung, and stom-
ach, have been associated with ANCA-associated glomerulone-
phritis, with renal cell carcinoma numerically being the most 
common.4,5,18 Paraneoplastic renal abnormalities and malignan-
cies often manifest themselves within 12 months of each 
other,7,18 while pulmonary cancer may appear even years after 
the diagnosis of ANCA-associated glomerulonephritis has been 
made.17 Why ANCA-associated glomerulonephritis can occur 
in a paraneoplastic manner is poorly understood; however, a dys-
regulated inflammatory-cell response, elevation of various 
cytokines, and the cross-reactive nature between cancer cells and 
vascular endothelium in terms of antigen complementarity have 
been proposed as candidate mechanisms leading to this pathol-
ogy.14,16,17,19 Alternatively, or in addition, such a link may result 
from patient exposure to an as-yet-unidentified common risk 
factor shared by these 2 disease states.17

Given the differential diagnosis of hemoptysis,20 we should 
always bear in mind that underlying diseases, including neo-
plasms and/or infections in the pulmonary system, can occa-
sionally mimic ANCA-associated disease characterized by 

pulmonary-renal syndrome in patients with kidney failure,21 
although the diagnostic process in the present patient was 
straightforward. Taken together, the present and previous find-
ings9-17,19 actually highlight the need to explore the potential 
existence of underlying but as-yet-undisclosed neoplasia that 
later may be detected among some subsets of patients with the 
disease, although how thorough the search should be remains 
to be clarified. At present, experts recommend empirically that 
basic routine cancer screening procedures, including chest radi-
ography, an occult blood survey of stool specimens, and colo-
noscopy, be included in the diagnostic evaluation, especially in 
patients with newly developed membranous nephropathy 
without any other obvious causes.7,18 Sex-specific surveys, 
including the measurement of the prostate-specific antigen 
level, a careful breast examination, a mammogram, and cervical 
cytology as well as further investigations, including bronchos-
copy, gastroscopy, and CT, may be in order after the first-line 
assessment.7,18

Decisions on the treatment for malignancy-associated renal dis-
ease should be based on the patient’s general condition, and 
management policies are sometimes complicated;7,22 thus, it is 
not surprising that the optimal therapeutic strategy remains to 
be established. The surgical removal of the tumor bulk may lead 
to remission from renal manifestations in some subsets of 
patients with paraneoplastic kidney injury,7,23 although whether 
or not this is also the case in patients with ANCA-associated 
glomerulonephritis has not been explored thoroughly.5 In con-
trast, it has been recommended that the administration of 
immunosuppressive agents be avoided when treating paraneo-
plastic glomerular diseases, as this may exacerbate the concurrent 
malignancy.4,7 Although we failed to assess in detail whether or 
not the corticosteroid had an adverse effect in terms of the con-
comitant malignant disease in the present patient, it should be 
noted that there have been few systemic studies on this subject. 
Furthermore, there are several previous examples wherein immu-
nosuppressive therapy successfully led to remission of ANCA-
associated glomerulonephritis in patients with untreatable 
cancers.10,12 Until the validity of such a policy is sufficiently 
evaluated, adopting individualized approaches and management 
is necessary. The current empirical arguments justifying the use 

Figure 2. The renal biopsy finding. Light micrographs showed marked interstitial inflammatory infiltrates (A) and glomerulus with cellular crescent (arrow) 

(B). Right panel, Hematoxylin and Eosin staining, left panel, Periodic acid-Schiff staining. The scale bar is indicated in each panel.
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of immunosuppressive agents in this population may include 
rescuing subjects with life-threatening-conditions and/or restric-
tion of the standard treatment approach using low dosages for 
several months combined with oncology consultations.24

Consent
Written informed consent was obtained from the patient to 
publish this case report and any accompanying images. The cli-
nicians at our university are not required to obtain institutional 
review board approval for case reports of a single patient.
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