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ARTICLE INFO ABSTRACT

Keywords: Patients with granulomatosis with polyangiitis (GPA), formerly known as Wegener’s gran-
Localized granulomatosis with polyangiitis ulomatosis, sometimes exhibit no clinical features. Here, we describe a case of antineutrophil
Antineutrophil cytoplasmic antibody cytoplasmic antibody (ANCA)-negative GPA presenting with only lung granuloma. A 55-year-old
Non-life-threatening disease woman with a right upper lung mass underwent lobectomy for suspected lung cancer; however,

Granuloma of unknown cause only granuloma was detected, and the etiology was not identified. Serum ANCA results were

negative. Four years postoperatively, another pulmonary nodule appeared in the left lung’s apex.
The kidneys and sinuses were not impaired, but re-examination of the resected specimen revealed
necrotizing vasculitis and granulomas around the vessels. Thus, the patient was diagnosed with
GPA localized to the lungs. Although this was a non-life-threatening disease, the patient was
administered oral prednisolone (PSL) and intravenous cyclophosphamide (IVCY) to prevent fatal
complications of GPA as she was non-elderly and had no comorbidities, leading to a decrease in
the mass size. Detailed re-examination by expert pulmonary pathologists could aid in GPA
diagnosis when clinical features are absent, as in our case. In patients with granulomas of un-
known etiology, a careful multidisciplinary approach is pivotal in the diagnosis. If patients
tolerate adverse effects, a PSL and IVCY combination may prevent fatal outcomes, even in pa-
tients with non-life-threatening disease.
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CYC Cyclophosphamide

CT Computed tomography

GPA Granulomatosis with polyangiitis
IVCY Intravenous cyclophosphamide
MPO-ANCA myeloperoxidase-ANCA
PR3-ANCA proteinase 3-ANCA

PSL: Prednisolone

1. Introduction

Granulomatosis with polyangiitis (GPA), formerly known as Wegener’s granulomatosis, is an antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis, characterized by necrotizing vasculitis of small- and medium-sized vessels and perivascular gran-
ulomatosis [1,2]. In GPA, the upper and lower respiratory tracts and kidneys are commonly impaired. ANCA is a hallmark of GPA and
provides diagnostic information for GPA [3]. Approximately 90% of GPA patients are ANCA-positive [4]. Moreover, ANCA serology
results are more likely to be negative, especially in localized GPA, which is defined as restricted to the respiratory tract with no signs of
systemic vasculitis [5]. Manifestations of GPA vary between patients, and some can be non-specific. The absence of the clinical features
of GPA makes diagnosis challenging [6-8].

We describe a case of ANCA-negative GPA presenting only with lung granuloma, in which detailed re-examination by pulmonary
pathologists led to the diagnosis of GPA. To prevent fatal complications, the patient was treated with a combination of prednisolone
(PSL) and intravenous cyclophosphamide (IVCY) despite the disease being non-organ- and non-life-threatening.

2. Case presentation

A 55-year-old woman had undergone chest radiography for a comprehensive medical examination four years prior to reporting to
our hospital, and a mass lesion was detected. Chest computed tomography (CT) revealed a mass lesion measuring 50 mm diameter in
the apical portion of the right lung (Fig. 1A). Video-assisted thoracoscopic right upper lobectomy was performed for the suspected lung
cancer. The surgical specimen revealed granulomatous lesions with inflammatory cell infiltration, but no evidence of malignancy, and
a definitive diagnosis was not attained. Four years postoperatively, another nodule of 20 mm diameter appeared in the apical portion
of the left lung (Fig. 1B), and she was referred to our hospital for the examination of this unknown mass.

This patient had no history of smoking, and no abnormal findings were observed on physical examination. She did not present
symptoms of vasculitis, including fever, loss of appetite, weight loss, and fatigue. Laboratory data are shown in Table 1. Blood tests
revealed that leukocyte and C-reactive protein levels were not elevated. Serum creatinine and blood urea nitrogen levels were within
the normal range, and urinalysis results were normal. Tumor markers, $-D glucan, and fungal antigens, including those for Crypto-
coccus neoformans (latex agglutination test) and Aspergillus spp. (enzyme-linked immunosorbent assay), were negative. Interferon-
gamma release assay and soluble interleukin-2 receptor levels were within the respective normal ranges. Both myeloperoxidase-
ANCA (MPO-ANCA) and proteinase 3-ANCA (PR3-ANCA) (antigen specific assay) were negative. Human leukocyte elastase ANCA
was not measured. Transbronchial lung biopsy was performed from another nodule in the apical portion of the left lung. However, no
conclusive findings were observed, which prompted a re-examination of the previously obtained right lung surgical specimen. Detailed
pathological examination of the surgical specimen by pulmonary pathologists revealed poorly formed granulomas with geographic
and basophilic necrosis (Fig. 2A), the periphery of which contained palisaded epithelioid histiocytes (Fig. 2B). Moreover, small vessel
vasculitis (Fig. 2C) and collagen fiber necrosis (Fig. 2D) were observed at the edge of the necrotic tissue. These lesions were
accompanied by a mixed inflammatory infiltrate consisting of neutrophils, lymphocytes, plasma cells, macrophages, giant cells, and
eosinophils. Tissue culture results for acid-fast bacilli were negative. Based on these pathological findings, the patient was diagnosed
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Fig. 1. (A) Chest computed tomography (CT) revealed a mass lesion of 50 mm in the apical portion of the right lung.
(B) Four years after the lobectomy, another nodule of 20 mm appeared in the apical portion of the left lung.
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with GPA.

Despite the localized GPA being non-life-threatening, she was treated with IVCY pulse therapy (15 mg/kg/time) every four weeks
and daily oral PSL (started at 0.6 mg/kg) to prevent fatal outcomes. After the initiation of immunosuppressive therapy, the mass in the
apical portion of the left lung substantially decreased (Fig. 3). IVCY was administered four times, and PSL was gradually reduced every
four weeks. Subsequently, the mass almost disappeared, and no recurrence has been observed for three years and eight months after
the initial treatment.

3. Discussion

Herein, we discuss two important clinical issues with regard to this case. A detailed revision of the lung specimen by expert
pulmonary pathologists confirmed the diagnosis of localized GPA. This patient was treated with a combination of PSL and IVCY to
prevent fatal outcomes, although the disease was non-organ and non-life-threatening.

First, in this case, the ANCA negative, localized GPA was not diagnosed initially, but a detailed revision of the specimen led to the
diagnosis. In previous cases, as in our case, the first pathological examination has not been conclusive, but detailed re-examination of
the specimen have revealed pathologic findings specific to GPA [9,10]. The pulmonary pathologic features of GPA vary in each case,
and typical pathological findings are sometimes absent, making it difficult to diagnose [11]. If clinical features of GPA are absent, as in
the present case, detailed revision of the specimen by an expert pulmonary pathologist may be key to the diagnosis of GPA.

Regarding the absence of clinical features of GPA in this case, negative for both MPO-ANCA and PR3-ANCA is to be debated. In
patients with localized GPA (restriction to the respiratory tract), both MPO-ANCA and PR3-ANCA are less positive, whereas PR3-ANCA
is often positive in limited GPA (absence of renal lesion but several organs impaired) [12]. In cases of both MPO-ANCA and PR3-ANCA
negative, some patients show test positive for elastase-ANCA [13]. However, we did not measure elastase-ANCA as elastase-ANCA is
rarely positive (less than 1% of GPA cases) and pathological diagnosis of GPA was eventually confirmed in our case.

Moreover, the present patient presented with only lung granuloma of “unknown” etiology. Granuloma alone is a non-specific
finding, and the differential diagnoses of granulomatous lung diseases are remarkably variable (e.g., mycobacteria, fungi, sarcoid-
osis, hypersensitivity pneumonitis, hot tub lung, berylliosis, rheumatoid nodules, eosinophilic granulomatosis with polyangiitis and
GPA) [14]. In cases with granuloma of “unknown” etiology, GPA may be a differential diagnosis, and a careful multidisciplinary
approach would be pivotal for a definitive diagnosis.

Second, the patient was administered PSL and IVCY, although the disease was non-life-threatening, which is categorized by the
absence of any evidence of active glomerulonephritis and organ-threatening or life-threatening manifestations. In non-life-threatening
disease, the European League Against Rheumatism recommends treatment with corticosteroids combined with methotrexate or
mycophenolate mofetil rather than IVCY [15]. Nonetheless, this patient was treated with a combination therapy of PSL and IVCY for
following two reasons.

The first reason is that even GPA that is “non-life-threatening” at the time of diagnosis can be as fatal as generalized GPA. Fatal
diffuse alveolar hemorrhage has reportedly occurred in patients with lung-localized GPA who initially showed only a solitary nodule
and no evidence of extra-pulmonary involvement [18]. Another study described a GPA patients who initially presented with only
solitary mediastinal mass but progressed to rapidly progressive glomerulonephritis [19]. Thus, fatal outcomes are sometimes un-
predictable, and may require more intensive immunosuppressive therapy in some cases to prevent fatal events.

The second reason is that localized GPA may simply be the early stage in the clinical course of the disease. Although it is well known
that GPA can show initially indolent course [16,17], localized and non-life-threatening GPA can relapse and extend to generalized GPA
despite a combination of immunosuppressants. A prospective, long-term, observational study demonstrated that 10% of patients with
localized GPA progressed to the systemic form and 46% had relapse even after immunosuppressant therapy [5]. The Nonrenal
Wegener’s Granulomatosis Treated Alternatively with Methotrexate trial demonstrated that the relapse rate at 18 months was
significantly higher with methotrexate than with cyclophosphamide (CYC) (70% in the methotrexate group and 47% in the oral CYC
group, respectively), indicating that CYC may be superior to methotrexate in terms of preventing generalized GPA and fatal

Table 1

Laboratory data.
Blood test Urinalysis
WBC 5540 /ul ALT 12 U/l 1gG 1635 mg/dl Protein (-)
Neut 65.7 % BUN 15 mg/dl IgA 330 mg/dl Glucose -)
Lym 24.5 % Cre 0.62 mg/dl IgM 124 mg/dl Ketone =)
Eos 4.9 % Na 143 mEq/1 Total IgE 44 mg/dl Blood -)
Baso 0.4 % K 4.0 mEq/1 Cryptococcus Ag -) WBC (-)
Mono 4.5 % Cl 109 mEq/1 Aspergillus Ag -)
RBC 461 x 10* /ul CRP 0.05 mg/dl sIL-2R 285 U/ml
Hb 13.5 g/dl CEA 0.7 ng/ml PR3-ANCA <1.0 U/ml
Plt 16.9 x 10* /pul SCC 1.1 ng/ml MPO-ANCA <1.0 U/ml
Alb 4.4 g/dl ProGRP 54.9 pg/ml
LDH 185 U/l -D glucan 2.2 pg/ml
AST 16 u/1 IGRA )

Abbreviations: WBC, white blood cell; Neut, neutrophil; Lym, lymphocyte; Eos, eosinophil; Baso, basophil; Mono, monocyte; RBC, red blood cell; Hb, hemoglobin; Plt,
platelet; Alb, albumin; Cre, creatinine; CRP, C-reactive protein; Ig, immunoglobulin; Ag, antigen; IGRA, interferon-gamma release assay; sIL-2R, soluble interleukin-2
receptor; PR3-ANCA, proteinase 3-ANCA; MPO-ANCA, myeloperoxidase-ANCA.
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Fig. 2. (A) Poorly formed granuloma with geographic and basophilic necrosis.

(B) The periphery of the necrosis had a palisaded arrangement of epithelioid histiocytes.

(C) Small vessel vasculitis and degeneration of arterial wall, accompanied by a mixed inflammatory infiltrate composed of neutrophils, lymphocytes, plasma cells,
giant cells, and eosinophils.

(D) Collagen fiber necrosis with a mixed inflammatory infiltrate.

complications [20]. IVCY may have more side effects than methotrexate or mycophenolate mofetil. Nonetheless, the present patient
was non-elderly and had no comorbidities, which is typically associated with less adverse effects of IVCY. At present, this patient has
shown no signs of recurrence of GPA for three years and eight months after the initial therapy, indicating that a combination of IVCY
and PSL contributes to preventing the relapse and progression of systemic vasculitis for a long term. If patients are tolerant of the
adverse effects, a combination of PSL and IVCY may be an option even in patients with non-life-threatening disease; however, the
risk-benefit balance should be cautiously evaluated. Meanwhile, trimethoprim-sulfamethoxazole is an alternative treatment for
localized GPA. The effectiveness of trimethoprim-sulfamethoxazole for localized GPA is reported [21]. Less toxic therapy such as
trimethoprim-sulfamethoxazole could be an option if patients are at risks for side effects of immunosuppressive therapy (i.e., the
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Fig. 3. Course of treatment is shown. After the initiation of the immunosuppressive therapy, the mass in the apical portion of the left lung substantially decreased.

elderly, patients with comorbidities).

Therefore, in cases of lung granulomas of unknown etiology, a careful multidisciplinary approach is pivotal for a definitive
diagnosis. To prevent fatal outcomes and progression to generalized GPA, PSL combined with IVCY may be considered even in cases of
non-life-threatening disease, if the patients can tolerate the adverse effects. Further accumulation of cases is required to elucidate the
validity of a combination of PSL and IVCY in patients with non-life-threatening, localized GPA.
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