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Immunohistochemical characterization of granulomatosis 
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Abstract

Background: Granulomatosis with polyangiitis (GPA) is characterized by granulomatous inflammation, vasculitis, and 
elevated levels of serum proteinase 3 (PR3)-anti-neutrophil cytoplasmic antibody (PR3-ANCA). 

Objective: We tried to characterize immune cells accumulated into the lung lesions of a GPA patient exhibiting sponta-
neous regression. 

Methods: Transbronchial lung biopsy (TBLB) samples were subjected to immunohistochemical analyses.

Results: Multiple lung nodules were detected by CT. TBLB showed granulomatous inflammation and small vessel vas-
culitis. This case was diagnosed as GPA based on pathological findings and elevation of PR-3 ANCA levels. Sponta-
neous disappearance of multiple lung nodules was observed in CT. CD3+ T cells and CD20+ B cells accumulated in the 
inflammatory lesions surrounding the vessels whereas granulomatous inflammation was mainly comprised of CD3+ T 
cells and CD68+ macrophages, but not B cells or myeloperoxidase+ neutrophils. 

Conclusion: We characterized immune cell compositions of the lung lesions of a patient with GPA exhibiting sponta-
neous regression. 
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Introduction
Granulomatosis with polyangiitis (GPA) is a subgroup of 

the anti-neutrophil cytoplasmic antibody (ANCA)-associat-
ed vasculitides (AAVs).1 GPA is a systemic autoimmune dis-
order that targets small vessels.2-4 It mainly affects the upper 
and lower respiratory tracts and kidneys.1-5 Serologically, pa-
tients with GPA are positive for proteinase 3 (PR3)-ANCA.1-5 
Pathologically, organs affected by GPA exhibit granulomatous 
inflammation and small vessel vasculitis.1-5 Patients with GPA 
are generally diagnosed based on pathological evidence of 
granulomatous inflammation and vasculitis in combination 

with PR3-ANCA positivity and symptoms related to the respi-
ratory tract and kidney. Patients with GPA are typically treat-
ed with immunosuppressants, including glucocorticoids, cy-
clophosphamide, and rituximab.1,6 Without such a treatment, 
the prognosis of patients with GPA is considered poor.1,6 
Herein, we report a case of GPA involving the lung and exhib-
iting spontaneous regression. We performed extensive immu-
nohistochemical (IHC) analyses and found that different types 
of immune cell populations accumulated in the perivascular 
and granulomatous lesions in this case. 
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Report of Case
A 24-year-old-man underwent whole-body computed to-

mography (CT) as his annual blood examinations indicated 
mild anemia (Hemoglobin, Hb, 11 g/dL). Multiple nodules 
localized in the bilateral peripheral lungs (Figure 1a) were 
detected in lung CT. He had no history of allergic or auto-
immune disorders. Although he experienced several episodes 
of nasal bleeding, no respiratory, abdominal, and neurologic 
symptoms were observed. No abnormalities were detected in 
his nasal mucosa by otorhinolaryngology examination. His 
stool color was normal. He was admitted to Kindai University 
Hospital for further examination of multiple lung nodules.

On admission, he was afebrile, and superficial lymph node 
swelling was not detected. SpO2 was 99% in the room air. Nei-
ther occult blood nor proteinuria was detected in urinalysis. 
Blood examinations revealed mild anemia and thrombocyto-
sis (Table 1, white blood cell count, 7.45 × 103/μL; red blood 
cell count, 429 × 104/μL; Hb, 11.8 g/dL; hematocrit, 36.5%; 
platelet count, 47.5 × 104/μL). Although blood biochemical 
analyses indicated that his nutritional state, liver function, 
and kidney function were normal, the serum concentrations 
of Fe and ferritin were low (Fe, 28 μg/dL, normal range: 70-
140; ferritin, 17 ng/mL, 18-250). The serum concentrations of 
C-reactive protein and tumor markers, including carcinoem-
bryonic antigen (CEA), carbohydrate antigen 19-9 (CA19-
9), cytokeratin 19-9 fragment (CYFRA), progastrin-releasing 
peptide (ProGRP), and soluble IL-2 receptor (sIL-2R) were 
normal. Elevations of total IgG (2,149 mg/dL, normal range: 
800-1800) and IgE (634 IU/mL, < 170) with normal concen-
trations of IgA and IgM were observed. Anti-nuclear antibody 
test results were negative. The serum concentration of my-
eloperoxidase ANCA (MPO-ANCA) was normal (1.3 U/mL, 
normal range: < 3.5), whereas that of PR3-ANCA was elevated 

Figure 1. Computed tomography and 18F-fluorodeoxyglucose-positron emission tomography (FDG-PET) exhibiting multi-
ple lung nodules. 
(a) Multiple lung nodules were detected in computed tomography. Accumulation of 18F-fluorodeoxyglucose into these lung nod-
ules was observed in PET. 
(b) Computed tomography showed that multiple lung nodules spontaneously disappeared. 

(a) (b)

(4.5 U/mL, < 3.5). IFN-γ release assay for the diagnosis of tu-
berculosis was negative. Fungal infection was unlikely due to 
the normal serum concentrations of β-D-glucan. Positivity of 
PR3-ANCA and multiple lung nodules led us to consider the 
possibility of GPA. 

18F-fluorodeoxyglucose-positron emission tomography 
(FDG-PET) revealed a marked uptake of FDG into bilateral 
lung nodules (SUVmax, 3.5-13.3; Figure 1a). Transbronchi-
al lung biopsy (TBLB) against the right S8 lung nodule was 
performed. Granulomatous inflammation, deposition of fibri-
noid materials, stenosis of the vascular lumen, and infiltration 
of immune cells surrounding the small vessels were observed 
upon hematoxylin and eosin (H&E) staining (Figure 2a). 
Deposition of fibrinoid materials and infiltration of immune 
cells surrounding the small vessels were also detected upon 
Elastica van Gieson (EVG) staining (Figure 2a). Furthermore, 
disruption of the vascular wall was clearly visualized by EVG 
staining (Figure 2a). These pathological findings were consis-
tent with those of GPA.2-4 Based on the pathological findings 
of lung nodules and the positivity of serum PR3-ANCA, the 
patient was finally diagnosed with GPA.5 

We then tried to visualize the type of immune cells us-
ing IHC analyses, as previously described.7,8 CD3+ T cells and 
CD20+ B cells accumulated in the inflammatory lesions sur-
rounding the vessels, whereas little infiltration of MPO+ neu-
trophils was observed (Figure 2b). Granulomatous inflamma-
tion mainly comprised CD3+ T cells and CD68+ macrophages, 
but not CD20+ B cells or MPO+ neutrophils (Figure 2b). Thus, 
inflammatory lesions surrounding the small vessels were char-
acterized by infiltration of CD3+ T cells and CD20+ B cells, 
whereas granulomatous inflammatory lesions were character-
ized by infiltration of CD3+ T cells and CD68+ macrophages.
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Table 1. Laboratory Data on Admission.

WBC (× 103/μL) 7.45 γ-GTP (U/L) 17 CEA (ng/mL) 3.6

RBC (× 104/μL) 429 T-Chol (mg/dL) 186 CA19-9 (U/mL) Not Detected

Hb (g/dL) 11.8 TG (mg/dL) 71 ProGRP (pg/mL) 34

Ht (%) 36.5 CRP (mg/dL) 0.578 CYFRA (ng/mL) 1.1

PLT (× 104/μL) 47.5 sIL-2R (U/mL) 593 Fe (μg/dL) 28

TP (g/dL) 8.6 IgG (mg/gL) 2149 Ferritin (ng/mL) 17

Alb (g/dL) 4.2 IgA (mg/dL) 275 Na (mmol/L) 139

T-Bil (mg/dL) 0.6 IgM (mg/dL) 94 K (mmol/L) 4.1

ALP (U/L) 258 IgE (IU/mL) 634 Cl (mmol/L) 103

AST (U/L) 16 PR3-ANCA (U/mL) 4.5 Ca (mg/dL) 9.7

ALT (U/L) 16 MPO-ANCA (U/mL) 1.3 BUN (mg/dL) 8

LDH (U/L) 184 β-D-Glucan (pg/mL) 8.5 Cre (mg/dL) 0.85

CPK (U/L) 124

Figure 2. Pathological findings of lung nodules. 
(a) Lung biopsy samples were obtained from lung nodules by transbronchial lung biopsy. Lung tissues were subjected to hema-
toxylin and eosin (H&E) and Elastica van Gieson (EVG) staining. Granulomatous inflammation (1st row), stenosis of the vascular 
lumen, deposition of fibrinoid materials, and infiltration of immune cells surrounding the vessels (2nd row, arrows) were observed 
upon H&E staining. EVG staining revealed deposition of fibrinoid materials, infiltration of immune cells surrounding the vessels 
(3rd row, arrows), and disruption of the vascular wall (4th row, arrow). Scale bar: 50 μm. 
(b) Lung biopsy samples were obtained from lung nodules by transbronchial lung biopsy. Lung tissues were subjected to immu-
nohistochemical analyses to visualize CD3+ T cells, CD20+ B cells, CD68+ macrophages, and myeloperoxidase (MPO)-positive 
neutrophils. (top panel) Inflammatory lesions surrounding the vessels. (bottom panel) Granulomatous inflammation. Scale bar: 
50 μm.
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Discussion
Herein, we report a case of GPA exhibiting spontaneous 

regression. The following findings from this case met the di-
agnostic criteria for GPA proposed by Leavitt et al.5 First, the 
patient occasionally presented with bloody nasal discharge. 
Second, multiple nodules in the peripheral bilateral lungs 
were detected by CT. Third, pathological examinations using 
lung biopsy samples revealed granulomatous inflammation 
and small vessel vasculitis. Fourth, his serum was positive for 
PR-3 ANCA. Interestingly, spontaneous regression was ob-
served in this case with GPA. Spontaneous regression of lung 
GPA was also reported by Thomas et al.9 Necrotizing granulo-
matous inflammation scattered multinucleated giant cells and 
fibrinoid necrosis of small vessels were seen in the first case. 
To the best of our knowledge, this is the second case of GPA 
exhibiting spontaneous regression. However, detailed IHC 
analyses were not performed in the first case exhibiting spon-
taneous regression of lung GPA. 

Predominant infiltration of CD3+ T cells, CD20+ B cells, 
and CD68+ macrophages in lung inflammatory lesions was 
observed in our IHC analyses. Although neutrophil activation 
is considered to play a critical role in the immunopathogene-
sis of AAV, accumulation of MPO+ neutrophils was barely ob-
served in our IHC analyses.1 A lack of neutrophil infiltration 
can be partially explained by the phases of inflammation. The 
acute lesions of GPA exhibit intense infiltration of activated 
neutrophils.2-4 As the lesions progress, such neutrophil-medi-
ated acute lesions are replaced by chronic lesions character-
ized by the accumulation of T cells and macrophages.2-4 Based 
on the predominant infiltration of T cells and macrophages, 
our case was considered a chronic phase. Another interesting 
finding from IHC analyses was a marked difference in the im-
mune cell compositions of the granulomatous and peri-vas-
cular lesions. CD3+ T cells and CD20+ B cells accumulated 
in the peri-vascular lesions, whereas CD3+ T cells and CD68+ 
macrophages constituted the immune cells accumulated in the 
granulomatous lesions. Therefore, T-B and T-macrophage in-
teractions were likely to be induced in the peri-vascular and 
granulomatous lesions, respectively. It would be interesting to 
determine whether such a difference in immune cell networks 
in granulomatous and peri-vascular lesions is generally exhib-
ited by patients with GPA with spontaneous regression. 

A question arising from this case is the mechanisms ac-
counting for spontaneous regression of GPA. Several types of 
potential risk factors for the development of GPA have been 
identified.1,6 Exposure to environmental and infectious agents

and drugs can trigger GPA.1,6 Therefore, reduced exposure to 
these agents might have induced regression of GPA in this 
case. However, the patient had not been exposed to silica, a 
prototypical environmental agent for the development of 
GPA.10 As for the possibility of drug-induced GPA, the pa-
tient received no medication.11 Hence, drug or environmen-
tal agent-induced GPA was less likely in this case. However, 
we could not completely exclude the possibility of infectious 
agent-triggered GPA. Some studies have focused on the asso-
ciation between nasal carriage of Staphylococcus aureus and 
GPA flare; however, we did not confirm nasal carriage of this 
bacterium in this case.11 Therefore, we could not identify risk 
factors associated with the development and regression of 
GPA.

In conclusion, we report a case of GPA exhibiting sponta-
neous regression. Different types of immune cell populations 
were accumulated in the perivascular and granulomatous le-
sions in this case. Accumulation of CD3+ T cells and CD20+ 
B cells was seen in the inflammatory lesions surrounding 
the vessels whereas granulomatous inflammation was char-
acterized by accumulation of CD3+ T cells and CD68+ mac-
rophages. Although GPA generally requires immunosuppres-
sion, spontaneous regression of GPA can occur, as in this 
case. Careful follow-up without administration of immuno-
suppressants may be a treatment option for asymptomatic and 
mild GPA.

Most patients with GPA are typically treated with immu-
nosuppressants, including glucocorticoids, cyclophosphamide, 
and rituximab.1 Although the combination of glucocorticoids 
with either cyclophosphamide or rituximab is the current gold 
standard for the treatment of severe AAV, a suitable remedy 
for asymptomatic AAV remains largely unknown.1 Since this 
patient did not wish to receive immunosuppressive treatment, 
we decided to follow up carefully without any treatment. Sur-
prisingly, multiple lung nodules completely disappeared four 
months later in follow-up CT (Figure 1b). Thus, this case of 
GPA involving the lung exhibited spontaneous regression. 
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