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【 CASE REPORT 】
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Abstract:
Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV), Sjögren’s syndrome (SjS), and

sarcoidosis are systemic diseases targeting multiple organs. While a careful differential diagnosis of these dis-

eases is often required, their co-occurrence in the same patient has been previously reported. We herein report

a 58-year-old Japanese man diagnosed with the co-occurrence of three systemic diseases (AAV, SjS, and sar-

coidosis) in addition to monoclonal gammopathy of undetermined significance (MGUS), which emphasizes

the importance of considering the possible co-occurrence of these diseases as well as their differentiation.
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Introduction

Anti-neutrophil cytoplasmic antibody (ANCA)-associated

vasculitis (AAV) is a systemic disease characterized as the

inflammation of small vessels in various organs (1).

Sjögren’s syndrome (SjS) is also a systemic disease charac-

terized by symptoms of dry eyes and dry mouth and some-

times involves other organs, including the lung, kidney, and

skin (2). Although the detailed mechanism underlying sar-

coidosis is unclear, it is also a systemic granulomatous dis-

ease, typically involving the lung, lymph nodes, eye, skin,

and kidney (3).

Generally, a careful differentiation of these diseases is re-

quired. However, their co-occurrence in the same patient has

been reported. For example, there have been reports of the

co-occurrence of SjS and sarcoidosis (4, 5) as well as the

co-occurrence of AAV and SjS (6, 7).

We herein report a patient with the co-occurrence of three

systemic diseases (AAV, SjS, and sarcoidosis) in addition to

monoclonal gammopathy of undetermined significance

(MGUS).

Case Report

A 58-year-old man without any remarkable medical his-

tory was referred to our department because of an increase

in serum creatinine (s-Cr) levels (from 0.7 to 1.32 mg/dL

within 1 year), in addition to urinary protein and occult

blood findings at medical examinations. He had experienced

general malaise from six months prior to admission and a

low-grade fever at night from one month before admission.

He had no symptoms of rash, weight loss, blurry vision, or

photophobia, was not taking any medications, and had no

family history of kidney or rheumatological diseases.

On admission, the patient’s body temperature was 36.4°C,

pulse rate was 76 per minute, and blood pressure was 124/

74 mmHg. His laboratory data on admission are shown in

Table, indicating elevated levels of s-Cr (1.60 mg/dL), serum

immunoglobulin G (IgG, 2,590.3 mg/dL), immunoglobulin

M (IgM, 454.8 mg/dL), soluble interleukin-2 receptor (sIL-2

R, 2,764 U/mL), and angiotensin converting enzyme (ACE,

22.9 U/L) as well as positive myeloperoxidase anti-

neutrophil cytoplasmic antibodies (MPO-ANCA) and anti-

SS-A antibodies. A urinalysis revealed mild proteinuria
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Table.　Laboratory Data on Admission.

Urinalysis Immunologic test
Protein (1+) IgG 2,590.3 mg/dL (861-1,747)

Occult blood (2+) IgA 252.5 mg/dL (93-393)

Glucose (-) IgM 454.8 mg/dL (33-183)

Red blood cell 10-19 /HPF C3 80.1 mg/dL (73-138)

White blood cell 1-4 /HPF C4 19.0 mg/dL (11-31)

Granular cast 2 /WF CH50 43 U/mL (32-58)

U-protein 0.90 g/gCr ANA ×40 speckled (<40)

NAG 14.0 U/L (0.3-11.5) IgG4 29.4 mg/dL (4.5-117)

β2MG 0.345 μg/mL (<0.290) MPO-ANCA 8.28 IU/mL (<3.50)

PR3-ANCA 2.46 IU/mL (<2.00)

Blood cell count Anti-GBM 1.83 U/mL (<6.99)

White blood cell 6,960 /μL (3,300-8,600) RF 65.3 U/mL (<15.0)

Red blood cell 404×104 /μL (435-555) Anti-SS-A 19.8 U/mL (<7.0)

Hemoglobin 12.3 g/dL (13.7-16.8) Anti-dsDNA 1.06 IU/mL (<10.0)

Hematocrit 36.4 % (40.7-50.1)

Platelet 21.7×104 /μL (15.8-34.8) HBs-Ag Negative

HCV-Ab Negative

Blood chemistry Cryoglobulin Negative

Total protein 8.2 g/dL (6.6-8.1) SAA 11.8 μg/mL (0-8)

Albumin 3.8 g/dL (4.1-5.1) sIL-2R 2,764 U/mL (156.6-474.5)

AST 20 IU/L (13-30) ACE 22.9 U/L (8.3-21.4)

ALT 19 IU/L (10-42)

Uric acid 5.3 mg/dL (3.7-7.8) ESR 41 mm/h (2-10)

BUN 31.4 mg/dL (8.0-20.0) FLC (κ) 76.2 mg/L (3.3-19.4)

Cr 1.60 mg/dL (0.65-1.07) FLC (λ) 146.6 mg/L (5.7-26.3)

Sodium 134 mEq/L (138-145) FLC κ/λ ratio 0.52 (0.26-1.65)

Potassium 4.2 mEq/L (3.6-4.8)

Chloride 103 mEq/L (101-108) CEA 1.51 ng/mL (<5.0)

Calcium 8.7 mg/dL (8.8-10.1)

iP 3.3 mg/dL (2.7-4.6)

HbA1c 5.6 % (4.9-6.0)

CRP 0.14 mg/dL (<0.15)

The values in the parentheses show the normal range.

HPF: high-power field, WF: whole field, NAG: N-acetyl-β-glucosaminidase, β2MG: β2microglobulin, U-protein: uri-

nary-protein, AST: aspartate aminotransferase, ALT: alanine aminotransferase, BUN: blood urea nitrogen, Cr: creati-

nine, iP: inorganic phosphorus, HbA1c: hemoglobin A1c, CRP: cross-reactive protein, IgG: immunoglobulin G, IgA: 

immunoglobulin A, IgM: immunoglobulin M, C3: complement C3, C4: complement C4, CH50: hemolytic comple-

ment, ANA: antinuclear antibody, MPO-ANCA: myeloperoxidase anti-neutrophil cytoplasmic antibodies, PR3-ANCA: 

proteinase3 anti-neutrophil cytoplasmic antibodies, anti-GBM: anti-glomerular basement membrane antibody, RF: 

rheumatoid factor, anti-SS-A: anti-SS-A antibody, anti-dsDNA: anti-dsDNA antibody, HBs-Ag: hepatitis B surface an-

tigen, HCV-Ab: hepatitis C virus antibody, SAA: serum amyloid A, sIL-2R: soluble interleukin-2 receptor, ACE: an-

giotensin-converting enzyme, ESR: erythrocyte sedimentation rate, FLC: free light chain

(0.90 g/gCr), microscopic hematuria and granular casts.

A renal biopsy was performed to investigate the cause of

the rapid progression of renal dysfunction. A light micro-

scopic examination of renal biopsy specimens revealed that,

among a total of 18 collected glomeruli, 9 (50%) contained

cellular or fibrocellular crescents (Fig. 1A), and 7 were scle-

rosed, with only 2 remaining intact. In addition, severe infil-

tration of inflammatory cells was observed, including lym-

phocytes in the tubulointerstitial area without epithelioid sar-

coma (Fig. 1B, C). Immunofluorescence microscopy showed

no specific staining for immunoglobulin, complement, or fi-

brinogen. Transmission electron microscopy showed no

deposition of electron-dense deposits or fibrillar structures in

the glomeruli and no crystalline inclusions in the renal tu-

bules. Taken together, the renal biopsy findings indicated

pauci-immune crescentic glomerulonephritis with severe tu-

buloniterstitial nephritis.

While head and abdomen computed tomography (CT) re-

vealed no apparent abnormalities, chest CT revealed ground-

glass opacity in the centrilobular regions of the lungs, small

nodules, and hilar and mediastinal lymphadenopathies

(Fig. 2A-D). Bronchoalveolar lavage (BAL) was performed

to analyze the lung lesions, which revealed lymphocytosis

(54%) and an elevated CD4 to CD8 (CD4/CD8) ratio (6.3).

A lymph node biopsy was further performed by endobron-

chial ultrasound-guided transbronchial needle aspiration
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Figure　1.　Pathological findings of a renal biopsy by light microscopy. (A) Representative image 
with Periodic acid-Schiff staining, showing a fibrocellular crescent in a glomerulus. Scale bar: 50 μm. 
(B, C) Representative images of Masson’s trichrome staining, showing massive inflammatory cell in-
filtration in the renal tubulointerstitium. Scale bars: (B) 50 μm and (C) 200 μm.

(EBUS-TBNA) from the mediastinal lymph node (#4R),

which revealed noncaseating granuloma (Fig. 2E). Transtho-

racic echocardiography and electrocardiogram (ECG) analy-

ses revealed no apparent abnormal findings. Ga scintigraphy

showed no abnormal 67Ga uptake.

Because of positive anti-SS-A antibodies, further analyses

were performed to differentiate SjS. The patient showed no

signs of dry mouth or eyes. An ophthalmological examina-

tion revealed no evidence of uveitis or vasculitis, Schirmer’s

test was 15 mm/5 mm, and the fluorescein clearance test

was negative. While Saxon’s test and gum test were not

conducted, as he had no mandibular dentures to chew, a fur-

ther examination involving a labial salivary gland biopsy re-

vealed interstitial infiltration of lymphocytes (>1 focus/4

mm2) (Fig. 3).

In addition, serum protein electrophoresis was positive for

lambda light chain-restricted monoclonal protein (IgM), and

urine protein electrophoresis was positive for free lambda

light chains. The count on the bone marrow aspirate smear

showed 2.8% plasma cells. A bone marrow biopsy revealed

no evidence of malignant lymphoma or malignant myeloma.

Finally, he was diagnosed with MGUS.

Based on the combined positivity for MPO-ANCA and

pauci-immune crescentic glomerulonephritis, the patient was

diagnosed with AAV. It was initially suspected that non-

caseating granuloma in a mediastinal lymph node by EBUS-

TBNA might have been caused by granulomatosis with

polyangiitis (GPA); however, mediastinal or hilar lymph

node involvement by GPA is reported to be very rare (<2%

of cases) (8). In addition, the patient also showed lymphocy-

tosis and an elevated CD4/CD8 ratio on a BAL analysis.

Given these findings and the elevated levels of ACE and

sIL-2R, we decided it was reasonable to diagnose him with

sarcoidosis according to the diagnostic criteria for sarcoido-

sis in Japan (9). Consequently, the AAV of the patient was

classified as renal-limited vasculitis, a subset of microscopic

polyangiitis (MPA), according to the classification algorithm

proposed by Watts et al. (10). In addition, given the positive

findings for anti-SS-A antibodies and interstitial infiltration

of lymphocytes (>1 focus/4 mm2) observed on a labial sali-

vary gland biopsy, he was diagnosed with SjS according to

the revised Japanese criteria for SjS (11).

Consequently, he was diagnosed with co-occurrence of

the three systemic diseases, AAV, sarcoidosis, and SjS, in

addition to MGUS. In addition to the pauci-immune cres-

centic glomerulonephritis caused by AAV, the renal biopsy

findings also revealed severe interstitial nephritis. Because

AAV, sarcoidosis, and SjS are all significant causes of inter-

stitial nephritis, it was difficult to determine the cause of in-

terstitial nephritis as AAV or SjS.
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Figure　2.　Computed tomography and pathological findings of a lymph node by EBUS-TBNA. (A)-
(D) Chest computed tomography (CT) findings showing slight ground-glass opacity in the centrilobu-
lar regions (A), a small nodule (B, arrow), and hilar and mediastinal lymphadenopathies (C-D, ar-
rows). (E) Representative light microscopic image of a lymph node (#4R: right lower paratracheal 
lymph node) by EBUS-TBNA with Hematoxylin and Eosin staining, showing noncaseating granulo-
ma with the accumulation of inflammatory cells. Scale bar: 50 μm. EBUS-TBNA: endobronchial ul-
trasound-guided transbronchial needle aspiration

Figure　3.　Pathological findings of a salivary gland biopsy. (A) and (B) Representative light micro-
scopic images of a salivary gland biopsy with Hematoxylin and Eosin staining, showing lymphocytic 
infiltration (arrows) around the salivary gland (>1 focus/4 mm2). Scale bars: (A) 200 μm and (B) 50 
μm.

To treat the AAV-induced crescentic glomerulonephritis

and tubulointerstitial nephritis, the patient was administered

prednisolone [60 mg/day (1 mg/kg/day)] and monthly intra-

venous cyclophosphamide pulse therapy a total of 6 times
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Figure　4.　Patient’s clinical course. PSL: prednisolone, IVCY: intravenous cyclophosphamide, RB: 
renal biopsy, MPO-ANCA: myeloperoxidase anti-neutrophil cytoplasmic antibodies, s-Cr: serum 
creatinine, ACE: angiotensin-converting enzyme, sIL-2R: soluble interleukin-2 receptor

(Fig. 4). These treatments for AAV were expected to be also

effective for sarcoidosis, SjS, and MGUS.

Consequently, his s-Cr levels gradually decreased to 1.0

mg/dL after 7 months, and microscopic hematuria and

MPO-ANCA became undetectable after 2 months. In addi-

tion, the serum levels of ACE, sIL-2R, and IgM gradually

decreased to the normal ranges, and hilar and mediastinal

lymphadenopathy, as well as ground-glass opacity in the

centrilobular regions detected by chest CT, were improved.

Prednisolone was tapered to less than 10 mg/day within 8

months.

Discussion

AAV, sarcoidosis, and SjS are all systemic diseases target-

ing multiple organs. Because each systemic disease may

show similar or common clinical features, a careful differen-

tial diagnosis of these diseases is often required. However,

the co-occurrence of these systemic diseases in the same pa-

tient has been previously reported. A nationwide case-

control study found that sarcoidosis patients showed a

higher risk of SjS than the age- and sex-matched control

group (adjusted odds ratio 11.6) (12). In contrast, the preva-

lence of sarcoidosis with SjS ranges from 1-2%, comparing

the estimated prevalence of sarcoidosis with 1-40 cases/

100,000 population (13). Regarding concurrent AAV and

SjS, the overall prevalence of ANCA positivity in SjS was

reported to be around 9% (7), with some cases presenting

with AAV, and no cases of AAV prior to SjS being identi-

fied (7). These findings suggest that AAV is a rare but possi-

ble complication of SjS.

However, to our knowledge, only one case with the co-

occurrence of AAV and sarcoidosis has been previously re-

ported (14). Since AAV and sarcoidosis are sometimes asso-

ciated with cancers and are considered to be associated with

autoimmune mechanisms against intrinsic or extrinsic anti-

gens (14-16), it was concluded that there may have been

some overlapping immune response for tumor antigens and/

or antigens provoked by tumors. We therefore herein present

the first case of the co-occurrence of these three systemic
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diseases, which emphasizes the importance of considering

the possible co-occurrence of these diseases, as well as

showing the importance of differentiating these diseases.

Since there is no reported systematic analysis of cases

with the co-occurrence of systemic diseases, characteristics

of pathology, points for differentiation, and ideal treatments

in cases with the co-occurrence of systemic diseases remain

unclear. Nevertheless, in cases with the co-occurrence of

sarcoidosis and connective tissue diseases, it is reported that

lymphoid follicular hyperplasia and follicular bronchiolitis,

which are not usually seen in patients with sarcoidosis

alone, are often observed, as well as granuloma (17). These

findings therefore suggest the presence of connective tissue

diseases in addition to sarcoidosis.

While a detailed analysis of findings may help differenti-

ate systemic diseases, the limitations of the differential diag-

nosis should also be recognized. For example, in the present

case, it was hard to conclude the cause of interstitial nephri-

tis, since AAV, sarcoidosis, and SjS may all cause interstitial

nephritis. Referencing the points for treating cases with the

co-occurrence of systemic diseases, immunosuppressive

treatments, including steroids, might be effective in cases of

multiple co-occurring diseases. For example, in the present

case, treatment with prednisolone and cyclophosphamide

(targeting AAV) were also effective against the other sys-

temic diseases of SjS and sarcoidosis as well as MGUS.

Although there are no established treatment guidelines for

the co-occurrence of systemic diseases, treatment should tar-

get the systemic disease requiring the strongest immunosup-

pressive therapy, as this treatment may cover the other sys-

temic diseases as well. Another important point to consider

in cases of the co-occurrence of systemic diseases is the

need to monitor multiple markers for multiple diseases. For

example, in the present case, we monitored levels of MPO-

ANCA, serum IgM, ACE, and sIL-2R as well as urinary

analyses in addition to s-Cr. These findings suggest that a

careful differential diagnosis, treatment decision, and careful

follow-up are required in cases with the co-occurrence of

multiple systemic diseases.

In addition, the present case also showed MGUS, which

is reported to be associated with autoimmune diseases (18).

For example, it has been reported that 11% of samples from

patients with monoclonal gammopathy showed positive

ANCA findings (19), while 6% of SjS patients were re-

ported to have concomitant MGUS (20). Co-occurrence of

sarcoidosis and MGUS has also been reported (21). Al-

though there are no epidemiologic data to support the in-

creased risk of MGUS in these systemic diseases, it has

been suggested that dysregulation of the immune system

may cause autonomous plasma cell clones and MGUS,

while the dysregulation of cytokines, such as IL-1, IL-6, and

TNF-α, may cause continuous stimulation of B cells (18).

Regarding renal complications, patients with MGUS may

develop kidney diseases characterized by amyloidosis, cryo-

globulinemic glomerulonephritis, monoclonal immunoglobu-

lin deposition disease, or light chain proximal tubulopa-

thy (22). Although the present patient did not have any kid-

ney diseases associated with MGUS, it is important to con-

sider MGUS-associated kidney disease as a differential diag-

nosis in patients with kidney disorders with MGUS.

In conclusion, we experienced a rare case of concurrent

AAV, SjS, sarcoidosis, and MGUS that was successfully

treated with steroids and cyclophosphamide. While a careful

differential diagnosis of these systemic diseases is generally

required, the possibility of their co-occurrence should also

be considered.
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