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【 CASE REPORT 】
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Abstract:
A 78-year-old man was admitted to our hospital with a fever and left chest pain. Computed tomography

showed multiple lung nodules, narrowing of the right bronchus intermedius with mediastinal lymphadenopa-

thy, and an osteolytic lesion. Bronchoscopic findings showed rapid progression of multiple polypoid lesions

and the bronchial stenosis. A biopsy of the endobronchial lesions revealed non-necrotizing granulomatous in-

flammation, and a tissue culture identified Mycobacterium avium. An anti-human immunodeficiency virus an-

tibody was negative. Finally, anti-interferon-gamma (IFN-γ) autoantibodies were detected, and the patient was

diagnosed with disseminated nontuberculous mycobacterium infection with anti-IFN-γ autoantibodies. An-

timycobacterial therapy was effective, and radiographic findings, including the endobronchial lesions, were

resolved.
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Introduction

Disseminated nontuberculous mycobacterium (NTM) in-

fection usually occurs in immunocompromised individuals

with impaired cell-mediated immunity, as seen in human im-

munodeficiency virus (HIV) infection, malignancy, and im-

munosuppressive therapy; however, it is rarely but occasion-

ally found in patients with adult-onset immunodeficiency

caused by anti-interferon-gamma (IFN-γ) autoantibod-

ies (1, 2). Several studies of patients with disseminated

NTM infections associated with anti-IFN-γ autoantibodies

have indicated that Mycobacterium avium complex (MAC)

and M. abscessus are the most commonly identified myco-

bacteria, with the most commonly involved organs being the

lymph nodes, bones, and lungs, while the bronchi are less

frequently involved (3-7).

Endobronchial lesions from NTM are uncommon, regard-

less of the host’s immune status (8-18). These lesions typi-

cally present as polypoid or ulcerative lesions and can lead

to endobronchial obstruction (8-12, 16). There have been

only a few reports of endobronchial lesions due to NTM in-

fections in non-HIV adult patients, including cases with dis-

seminated NTM infections associated with anti-IFN-γ
autoantibodies.

We herein report a case of disseminated M. avium infec-

tion with anti-IFN-γ autoantibodies, for which the progres-

sion of the endobronchial polypoid lesions was confirmed

by bronchoscopy over a short period.

１Department of Pulmonary Medicine, Seirei Hamamatsu General Hospital, Japan and ２Department of Respiratory Medicine, Faculty of Life Sci-

ences, Kumamoto University, Japan

Received: November 9, 2020; Accepted: February 18, 2021; Advance Publication by J-STAGE: April 26, 2021

Correspondence to Dr. Masato Kono, masato.k@sis.seirei.or.jp



Intern Med 60: 3267-3272, 2021 DOI: 10.2169/internalmedicine.6693-20

3268

Figure　1.　Chest computed tomography (CT) on admission showed multiple lung nodules (A), nar-
rowing of the right bronchus intermedius (arrow) with hilar and mediastinal lymphadenopathy (B, 
C), an osteolytic lesion on the left 7th rib (arrow) (D), and a left iliopsoas muscle lesion (arrow) (E).
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Case Report

A 78-year-old Japanese man was admitted to our hospital,

presenting with a fever and left chest pain for the past 2

weeks. He was a never smoker and had a medical history of

cervical spondylosis and hypertension. He had worked in the

sales business, and there was no occupational or environ-

mental exposure.

On a physical examination, there was slight swelling and

tenderness over the left 7th rib, and he had lost 3 kg within

2 months prior to admission. There was no wheezing or stri-

dor on auscultation. Chest computed tomography (CT) re-

vealed multiple lung nodules, narrowing of the right bron-

chus intermedius with hilar and mediastinal lymphadenopa-

thy, and an osteolytic lesion on the left 7th rib (Fig. 1A-D).

In addition, abdominal CT showed a low-density area in the

left iliopsoas muscle. Laboratory data showed an elevated

white blood cell count, 15,700/μL; lactate dehydrogenase,

254 U/L; alkaline phosphatase, 415 U/L; and C-reactive pro-

tein, 8.3 mg/dL. Soluble interluekin-2 receptor was high, at

2,990 U/mL (normal range: 145-519 U/mL), but other tumor

markers, including carcinoembryonic antigen, cytokeratin-19

fragments, and pro-gastrin-releasing peptide, were negative.

An anti-glycopeptidolipid core IgA antibody assay kit for

diagnosing MAC was positive at 1.54 U/mL (normal range:

<0.7 U/mL). Anti-HIV antibody testing was negative. Em-

pirical antibiotic therapy of meropenem 3 g/day was started

but was ineffective.

Considering the possibility of malignant pulmonary dis-

ease or disseminated infection, endobronchial ultrasound-

guided transbronchial needle aspiration (EBUS-TBNA) and

needle biopsies of the osteolytic and the left iliopsoas le-

sions were performed. However, none of the samples

yielded significant pathology or remarkable polymerase

chain reaction (PCR) or culture findings. Since the broncho-

scopic findings at the time of EBUS-TBNA demonstrated

redness of the surface of the medial side of the right main

bronchus and bronchial stricture at the right bronchus inter-

medius (Fig. 2A, B), bronchoscopy was repeated on day 7

after EBUS-TBNA for a transbronchial lung biopsy (TBB).

Surprisingly, these endobronchial lesions had worsened in

that short time without respiratory symptoms and showed

multiple small polypoid lesions at the right main bronchus

as well as progression of the stenosis at the right bronchus

intermedius (Fig. 2C, D). The progression of endobronchial

lesions was different from the TBNA biopsy site. A histo-

logical examination of the TBB samples from the right

bronchus intermedius showed non-necrotizing granuloma-

tous inflammation with epithelioid histiocytes (Fig. 3A). In

addition, a mediastinal lymph node biopsy was performed

via mediastinoscopy, and specimens were found to contain

granulomatous inflammation (Fig. 3B). On a microbiological

examination, M. avium was detected in the culture from the

left pleural effusion fluid - findings that were increased on

day 11 after admission - as well as in the endobronchial le-

sion biopsy specimens amplified via PCR.

Based on these results, this patient was suspected of hav-

ing disseminated NTM disease. IFN-γ-releasing assays by

the QuantiFERONⓇ-TB Gold In-tube (QFT-GIT) were inde-

terminate due to an undetectable IFN-γ level in the mitogen

tube, suggesting the presence of anti-IFN-γ neutralizing

autoantibodies. The neutralizing capacity of IFN-γ and the

relative concentration of anti-IFN-γ autoantibodies were ana-

lyzed using previously reported methods (6, 19), and a high-

titer of anti-IFN-γ autoantibodies (427.8 E.U., control: 26.4

E.U.) with a biological neutralizing capacity (STAT 1 phos-

phorylation index: 3.8, control: 165.8) was detected. Ulti-

mately, this patient was diagnosed with disseminated M.
avium infection associated with anti-IFN-γ autoantibodies.
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Figure　2.　Bronchoscopic findings showed redness on the surface at the medial side of the right main 
bronchus (A) and bronchial stricture at the right bronchus intermedius (B). After seven days, these 
endobronchial lesions showed multiple small polypoid lesions at the right main bronchus (C) and the 
progression of the stenosis at the right bronchus intermedius (D).
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Figure　3.　Histological findings from Hematoxylin and Eosin staining indicated non-necrotizing 
granulomatous inflammation with epithelioid histiocytes in the endobronchial lesion (A: ×300) and in 
the mediastinal lymph node (B: ×200).
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Antimycobacterial therapy was given on day 16 after ad-

mission, consisting of rifampicin (RFP, 450 mg/day), etham-

butol (EB, 750 mg/day), clarithromycin (CAM, 400 mg/

day), and streptomycin (SM, 750 mg/3 times a week), and

the patient’s fever resolved within a week. The patient’s

overall condition and systemic inflammation gradually im-

proved, and he was discharged 40 days after admission. Fol-

lowing initial antimycobacterial therapy for two months, the

combination treatment of RFP, EB and CAM was continued.

The radiographic findings, including narrowing of the right

bronchus intermedius with hilar and mediastinal lymphade-

nopathy, were resolved three months after discharge.
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Table.　Case Reports of Endobronchial NTM Infections in Non-HIV Adult Patients.

Ref.
Age/
Sex

NTM species
Anti-IFN-γ 
antibodies

Endobronchial 
findings

Pathological findings of 
endobronchial lesion

8 52/F M. kansasii N/A Polypoid lesion Granuloma formation

9 34/F Disseminated 

M. avium-intracellulare
N/A Polypoid lesions Granulomatous inflammation 

with necrotic debris

10 45/F Disseminated 

M. intracellulare
N/A Polypoid lesions Inflammatory infiltration

11 57/M M. avium N/A Polypoid lesion Granulomatous inflammation

12 58/M M. kansasii N/A Ulcerated lesion Non-necrotizing 

granulomatous inflammation

13 64/F Disseminated 

M. intracellulare
Positive Multiple hemispherical 

nodules

Nonspecific granulation tissue 

without apparent granuloma

14 59/F M. avium N/A Irregular mucosal 

lesions

Granulomatous inflammation 

with necrosis

15 58/F M. intracellulare N/A Diffuse actively 

caseating lesions

Granulomatous inflammation 

with caseating necrosis

16 37/M M. avium N/A Ulcerative lesions Granulomatous inflammation 

with necrosis

17 40/M M. abscessus N/A Polypoid lesions Necrotic tissue without 

granulomas

18 66/F M. avium N/A Fibrinous mass Necrotic granulation tissue, 

ulcerated bronchial mucosa

The present 

case

78/M Disseminated 

M. avium
Positive Polypoid lesions Non-necrotizing 

granulomatous inflammation

NTM: nontuberculous mycobacterium, HIV: human immunodeficiency virus, IFN-γ: interferon-gamma, F: female, M: male, M.: myco-

bacterium, N/A: not available, Ref.: Reference

Discussion

In the present report, we described a case of disseminated

M. avium infection with anti-IFN-γ autoantibodies. The dis-

seminated lesions involved the lung, mediastinal lymph

nodes, bone, muscle, and bronchus. Endobronchial lesions

resulting from NTM infection are very uncommon, particu-

larly in patients who are not immunocompromised. Interest-

ingly, this patient was confirmed by bronchoscopy to have

rapidly progressing endobronchial polypoid lesions, which

progressed within a week. The biopsy of the endobronchial

lesions revealed non-necrotizing granulomatous inflamma-

tion, and tissue culture identified M. avium as the etiology

of the systemic infection. In addition, anti-IFN-γ autoanti-

bodies were ultimately found to be present. We believe that

this case is extremely rare and provides valuable information

that will aid in our understanding of the progression of en-

dobronchial lesions resulting from NTM infections.

Disseminated NTM infections associated with anti-IFN-γ
autoantibodies have been previously described in immuno-

competent adults (2-7). Anti-IFN-γ autoantibodies have

shown a neutralizing capacity against IFN-γ and blocked the

IFN-γ-interleukin-12 pathway, leading to the impairment of

cellular immunity against mycobacterial pathogens (3-6).

QFT-GIT assays may be used to screen for the presence of

anti-IFN-γ autoantibodies, due to undetectable or extremely

low IFN-γ level in the mitogen tube (20). In the present

case, an indeterminate QFT-GIT result was useful for mak-

ing the early diagnosis of disseminated NTM infection with

anti-IFN-γ autoantibodies. Several studies have demonstrated

that MAC and M. abscessus were the predominant patho-

gens in patients with disseminated NTM infections with

anti-IFN-γ autoantibodies. The most common site of in-

volvement was shown to be the lymph nodes, followed by

the lungs, bones, joints, and less frequently, the bron-

chi (3-7). Hase et al. reported that the frequency of en-

dobronchial lesions in 111 NTM patients with anti-IFN-γ
autoantibodies was 6% and that patients with MAC infec-

tions had a higher incidence of endobronchial lesions than

those with rapidly growing mycobacteria (4).

Endobronchial lesions caused by NTM infections are un-

common in both immunocompetent and immunocom-

promised hosts. To date, only 11 cases of endobronchial le-

sions from NTM infections in adult non-HIV patients have

been reported, as summarized in Table (8-18). Among these

cases, MAC was the most common mycobacterium found

(9-11, 13-16, 18), followed by M. kansasii (8, 12) and M.
abscessus (17). Four of the cases, including the present pa-

tient, were diagnosed with disseminated MAC infec-

tions (9, 10, 13), and only two were positive for anti-IFN-γ
autoantibodies (13). The endobronchial findings of these pa-

tients indicated polypoid or ulcerated lesions, similar to

those seen with endobronchial tuberculosis (21, 22), and in

some cases, polypoid masses caused endobronchial obstruc-

tion (8-12, 16). In addition, the histological findings of these

endobronchial lesions revealed granulomatous inflammation

in most cases, for which tissue cultures identified NTM. In
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the present case, we performed biopsies of multiple sites, in-

cluding the bone, mediastinal lymph nodes, and endobron-

chial lesions, but MAC was only identified in tissue cultures

from the endobronchial lesions and pleural effusion speci-

mens.

The mechanism underlying endobronchial NTM remains

unclear, but it may be similar to the pathogenesis of en-

dobronchial tuberculosis. Shih et al. suggested that en-

dobronchial lesions from NTM infections might be the re-

sult of erosion of mediastinal lymph nodes (9). In particular,

in all four patients, including the present patient, who were

previously reported in Table as having endobronchial lesions

from disseminated MAC infections, there was evidence of

marked hilar and / or mediastinal lymphadenopa-

thy (9, 10, 13). In addition, in the present case, we con-

firmed the rapid progression of endobronchial lesions on the

adjacent-central side of the bronchus via bronchoscopy.

These findings suggest that the endobronchial lesions caused

by disseminated NTM infections may occur as local lym-

phatic infiltrations rather than as hematogenous dissemina-

tion. Furthermore, although the mechanism by which en-

dobronchial lesions worsen rapidly is unclear, the present

case suggests that the progression of endotracheal lesion can

occur rapidly without respiratory symptoms in disseminated

NTM infection associated with anti-IFN-γ autoantibodies.

No standard therapy has been established for managing

non-HIV patients with disseminated NTM infections. De-

spite treatment with species-specific antimycobacterial ther-

apy, these patients are associated with persistent NTM infec-

tions, recurrence, or re-infection, and require long-term ther-

apy (4-7). Endobronchial lesions due to NTM infections

need to be aggressively treated, since these lesions can lead

to endobronchial narrowing or obstruction as a result of dis-

ease progression (8-12, 16). Previous reports have described

the resolution of the endobronchial lesions from NTM infec-

tions using multidrug antimycobacterial therapy (9, 10, 15),

and laser resection and/or balloon bronchoplasty were effec-

tive in relieving the airway obstruction in some

cases (9, 12). In the present case, fortunately, the antimyco-

bacterial therapy was effective, and the subsequent radio-

graphic findings, including endobronchial stenosis and le-

sions, were almost completely improved, although the pa-

tient requires careful long-term follow-up.

In conclusion, we encountered a case of disseminated M.
avium infection associated with anti-IFN-γ autoantibodies

with the rapid progression of endobronchial polypoid lesions

confirmed via bronchoscopy. The evaluation of endobron-

chial lesions may be important for correctly diagnosing an

infection and preventing an unfavorable outcome in patients

with suspected anti-IFN-γ autoantibodies-associated NTM

infections.
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