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【 CASE REPORT 】

Simultaneous Occurrence of Sarcoidosis and Anti-neutrophil
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Abstract:
A 71-year-old woman with abnormal pulmonary shadows and multiple enlarged thoracic lymph nodes was

diagnosed with stage IIB lung adenocarcinoma, pulmonary sarcoidosis, and sarcoidosis-associated lymphade-

nopathy after biopsies from multiple organ sites. She also had rapidly progressive renal dysfunction, microhe-

maturia, and high myeloperoxidase anti-neutrophil cytoplasmic antibody (MPO-ANCA) concentrations. A re-

nal biopsy revealed granulomatous tubulointerstitial nephritis and necrotizing glomerulonephritis with cres-

cent formation. She was diagnosed with nephritis caused by both sarcoidosis and ANCA-associated vasculitis.

Oral prednisolone was administered to treat her nephritis, resulting in improvement in both her renal dysfunc-

tion and her sarcoidosis-associated lymphadenopathy.
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Introduction

Sarcoidosis is a multisystem granulomatous disease that

involves the lungs, eyes, skin, heart and, in rare cases, kid-

neys. Anti-neutrophil cytoplasmic antibody (ANCA)-

associated vasculitis (AAV), a systemic vasculitis, is charac-

terized by the destruction and inflammation of small vessels

in various organs. AAV frequently involves the kidneys,

lungs, and skin. These two systemic inflammatory diseases

are sometimes associated with cancer (1-5) and can affect

the diagnosis and treatment of the latter.

We herein report a case of the simultaneous occurrence of

sarcoidosis and AAV in a patient with lung adenocarcinoma.

Case Report

A 71-year-old woman visited our hospital for the evalu-

ation of an abnormal shadow in the left upper lobe of the

lung. She was asymptomatic and in good health with no his-

tory of smoking or dust inhalation and no appreciable fam-

ily history. She received celecoxib for spinal canal stenosis

and irbesartan and amlodipine for hypertension but had no

history of renal disease. She had normal vital signs and nor-

mal physical findings.

Chest computed tomography (CT) showed a crescent-

shaped shadow with a maximum diameter of 49 mm in the

left upper lobe of the lung and a 7-mm diameter nodule in

the left lower lobe (Fig. 1A and B). Positron emission to-

mography (PET)-CT showed the increased accumulation of
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Figure　1.　Chest computed tomography (CT) showing a cres-
cent-shaped shadow in the left upper lobe (A, circle) and a 
small nodule in the left lower lobe of the lung (B, arrows). Posi-
tron emission tomography-CT image demonstrating accumu-
lation of fluorodeoxyglucose (FDG) in the crescent-shaped 
shadow in the left upper lobe (circle) and bilateral enlarged 
hilar and mediastinal lymph nodes (arrowheads) (C, D). After 
steroid therapy, FDG no longer accumulated in the hilar and 
mediastinal lymph nodes (E).

fluorodeoxyglucose (FDG) in the hilar and mediastinal

lymph nodes bilaterally, as well as in the crescent-shaped le-

sion in the left upper lobe (Fig. 1C and D). No extra-

thoracic lesions were detected. She had anemia, hypercalce-

mia, renal dysfunction, proteinuria, microhematuria, and

slightly increased serum concentrations of carcinoembryonic

antigen and sialyl Lewis X-i. (Table). A further investigation

revealed high serum levels of myeloperoxidase-ANCA

(MPO-ANCA) and soluble interloikin-2 receptor (sIL-2R). A

transbronchial biopsy of the crescent-shaped lesion in the

left upper lobe revealed adenocarcinoma (Fig. 2A). An en-

dobronchial ultrasound-guided transbronchial needle biopsy

of the mediastinal lymph nodes was not performed because

it was unavailable in our hospital at that time. Thora-

coscopic biopsies of both the left hilar lymph nodes and the

small nodule in the left lower lobe of the lung showed non-

caseating granuloma without cancer cells (Fig. 2B-D). A re-

nal biopsy revealed granulomatous interstitial nephritis

(GIN) and necrotizing glomerulonephritis with 40% forma-

tion of crescents (Fig. 3). She was therefore diagnosed with

stage IIB lung adenocarcinoma, pulmonary sarcoidosis,

sarcoidosis-associated lymphadenopathies, and nephritis

caused by both sarcoidosis and AAV.

There were no ophthalmologic, dermatologic, or cardi-

ologic findings (on echocardiogram or cardiac magnetic

resonance imaging) associated with sarcoidosis. The severity

of sarcoidosis was grade III because of the need for corti-

costeroid treatment and involvement of two organs (lung and

kidney) according to the definition of Japanese Society of

Sarcoidosis and other Granulomatous Disorders (6). Her

AAV was renal-limited disease, and her Birmingham vascu-

litis activity score was 12 because of hematuria, proteinuria,

a serum creatinine level 1.49 mg/dL (1.41-2.82 mg/dL), and

a more than 30% increase in her serum creatinine level

(maximum total score of 63) (7).

Her renal function had deteriorated by 8 weeks after the

initial visit [serum creatinine 2.83 mg/dL and estimated

glomerular filtration rate (eGFR) 13 mL/min/1.73 m2]. Oral

prednisolone at 40 mg/day was administered to treat her ne-

phritis, and her renal function improved (serum creatinine

1.73 mg/dL and eGFR 23 mL/min/1.73 m2 16 weeks after

initiating steroid treatment). After six months of oral predni-

solone therapy, the level of MPO-ANCA became undetect-

able. During the same period, the mediastinal and hilar lym-

phadenopathy were also reduced (Fig. 1E). In parallel with

the steroid therapy, radical radiation therapy was adminis-

tered to the lung cancer (total of 70 Gy in 35 fractions). A

radical operation was avoided because of the risk of postop-

erative complications due to steroid therapy and the patient’s

preference. The prednisolone dose was gradually decreased

to 10 mg/day over 6 months; there was no subsequent exac-

erbation of her renal dysfunction, lymphadenopathy, or the

pulmonary nodule caused by sarcoidosis (Fig. 4).

Discussion

We herein report a patient with simultaneous sarcoidosis,

AAV, and lung adenocarcinoma. The pulmonary nodule and

thoracic lymphadenopathy caused by sarcoidosis, which ra-

diologically mimicked lung cancer metastases, were cor-

rectly diagnosed by a thoracoscopic biopsy. The nephritis

was considered to have been caused by both sarcoidosis and

AAV and improved to a degree with oral prednisolone. Be-

cause sarcoidosis and AAV occasionally occur in association

with cancer and influence the diagnosis and treatment of

that cancer, their accurate diagnosis and appropriate manage-

ment are crucial.

Vasculitis is known to be associated with malignant tu-

mors; about 5% of cases of systemic vasculitis are associ-
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Figure　2.　Representative photomicrograph of a biopsy of the crescent-shaped shadow in the left 
upper lobe revealing invasive adenocarcinoma with lepidic growth [A, Hematoxylin and Eosin (H&E) 
staining, ×400]. Representative photomicrograph of a biopsy of the nodule in the left lower lobe of the 
lung showing noncaseating granuloma (B, H&E staining, ×10, C: ×400). Representative photomicro-
graph of a biopsy of the hilar lymph nodes also showing noncaseating granuloma (D: H&E staining, 
×200).

Table.　Laboratory Findings on Admission.

WBC 4,550 /μL CRP 0.20 mg/dL

Neutrophil 74.0 % C3 97 mg/dL

Lymphocyte 17.6 % C4 38 mg/dL

Monocyte 5.9 % CH50 >60 U/mL

Basophil 0.7 % Anti-nuclear antibody <1:40

Eosinophil 1.8 % MPO-ANCA (<3.5 U/mL) 267 U/mL

Hemoglobin 9.9 g/dL PR3-ANCA (<1.0 U/mL) <1.0 U/mL

PLT 26.3×104/ μL Anti-GBM antibody <2.0 U/mL

Albumin 3.5 g/dL CEA 6.8 ng/mL

AST 12 IU/L SLX 46 U/mL

ALT 4 IU/L sIL-2R 2,197 U/mL

LDH 167 IU/L ACE (8.3-21.4 U/L) 14.0 U/L

BUN 33.4 mg/dL Urinary protein 3+

Creatinine 1.49 mg/dL Urinary occult blood 3+

eGFR 27 mL/min/1.73m2 Urinary sugar -

Na 136 mEq/L Urinary β2-microglobulin 40,697 μg/L

K 2.5 mEq/L Urinary α1-microglobulin 73.0 mg/L

Cl 99 mEq/L Urinary Ca 9.5 mg/dL

P 2.7 mg/dL

Ca 12.0 mg/dL

WBC: white blood cells, PLT: platelet, Alb: albumin, AST: aspartate aminotransferase, ALT: alanine ami-

notransferase, LDH: lactate dehydrogenase, BUN: blood urea nitrogen, eGFR: estimate glomerular filtra-

tion rate, CRP: C-reactive protein, antibody MPO-ANCA: myeloperoxidase anti-neutrophil cytoplasmic 

antibody, PR3-ANCA: proteinase3 antineutrophil cytoplasmic antibody, GBM: glomerular basement 

membrane, CEA: carcinoembryonic antigen, SLX: sialyl Lewis X-i antigen, sIL-2R: soluble Interloikin-2 

receptor, ACE: angiotensin-converting enzyme
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Figure　3.　Representative photomicrograph of a renal biopsy revealing noncaseating epithelioid cell 
granuloma (A), tubulitis (B), cellular crescent formation (C), and peritubular capillaritis (D) (A, B, 
and C, Periodic acid-Schiff stain, ×400; and D, CD34 stain, ×400).

Figure　4.　Clinical course of the patient. After oral prednisolone therapy, myeloperoxidase anti-
neutrophil cytoplasmic antibody (MPO-ANCA) became undetectable, and the renal function was 
partially improved. Serum creatinine, MPO-ANCA, chest radiation therapy, and prednisolone ther-
apy are shown in red lines, blue lines, yellow bars, and green bars, respectively.

ated with cancer (8). Among cases of cancer-associated vas-

culitis, hematologic cancers are the most common in all can-

cers (63.1-77.5%), and lung cancer is the most common in

solid tumors (5-7.7%) (9, 10). The most common types of

vasculitis associated with malignant tumors are leukocyto-

clastic vasculitis (45%) and polyarteritis nodosa (36.7%),

with AAV being the third-most common (11.7%) (10). It has

been reported that 3.3-17.1% of AAV cases occur in associa-

tion with cancer (4, 11, 12). Leukemia and bladder cancer

are the most common malignancies associated with AAV

[standardized incidence rate (SIR), 4.9-5.7 and 3.8-4.8, re-

spectively] (5, 13). Lung cancer is also known to be associ-

ated with AAV (SIR of 1.67) (5). It is considered that the

dysfunctional immune system associated with vasculitis may
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increase the risk of cancer. In addition, immunosuppressive

agents administered for vasculitis, such as cyclophos-

phamide, may also increase the risk of cancer (11). Vasculi-

tis sometimes occurs after a cancer has developed; it is then

considered a paraneoplastic syndrome (14-17). Although the

precise mechanisms are unknown, cancer cells may have

cross-reactive antigens to vascular endothelium; alternatively,

cancer cells may invade vessel walls and damage the vascu-

lar endothelium, triggering an immunologic response against

blood vessels (15).

Sarcoidosis is known to increase the risk of cancer (18).

Although reports are conflicting (19-23), several have sug-

gested an association between sarcoidosis and lung can-

cer (24-28). The immunologic abnormalities in sarcoidosis

may result in attenuation of immune reactions for tumors or

oncogenic viruses. Alternatively, chronic inflammation asso-

ciated with sarcoidosis may lead to development of can-

cer (2, 20, 29).

It is also important to consider “cancer-associated sarcoid

reactions” if sarcoidosis simultaneously occurs with cancer.

Sarcoid reactions are defined as noncaseating granulomas in

patients who do not meet the criteria for having systemic

sarcoidosis. Cancer-associated sarcoid reactions are postu-

lated to be caused by induced T-cell-mediated host re-

sponses to antigenic tumor factors. Sarcoid reactions occur

in 4.4% of patients with cancer, most commonly in lymph

nodes draining the tumor (29). The current patient had in-

volvement of multiple organs, including the lymph nodes,

lung, and kidney, and was therefore diagnosed with sarcoi-

dosis rather than cancer-associated sarcoid reactions. In pa-

tients with cancer, sarcoid reactions cannot be distinguished

from tumor lesions by diagnostic imaging techniques, in-

cluding FDG-PET (30). In the present patient, the high sIL-

2R concentration was suggestive of sarcoidosis, and this di-

agnosis was confirmed by an examination of biopsies from

both the pulmonary lesion and lymph nodes. In addition, the

subsequent steroid therapy for her nephritis collaterally di-

minished the lymphadenopathy, which is consistent with the

diagnosis of sarcoidosis.

Both sarcoidosis and AAV are considered to be associated

with autoimmune mechanisms against intrinsic or extrinsic

antigens (31, 32). In the present case, there may have been

some overlapping immune responses for tumor antigens and/

or antigens provoked by tumors.

We were unable to determine the relative contributions of

AAV and sarcoidosis to our patient’s nephritis. There were a

variety of pathological findings. The crescent formation in

her glomeruli and pauci-immune deposition may have been

caused by AAV. GIN is a common form of renal sarcoido-

sis (33). Although GIN sometimes develops in AAV, our pa-

tient had severe sarcoidosis with involvement of multiple or-

gans other than the kidneys. It is therefore possible that sar-

coidosis contributed to the development of her nephritis.

Sarcoidosis and vasculitis were recently reported to occur

after immune checkpoint inhibitor therapy (34, 35).

Immune-related diseases, including sarcoidosis and vasculi-

tis, may become increasingly recognized as immune-related

adverse events associated with cancer therapy, in addition to

being risk factors for cancer and paraneoplastic syndromes.
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