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Nontuberculous mycobacteria (NTM) infections involving anti-interferon-gamma (IFN-γ)-neutralizing auto-
antibodies have been described in previously immunocompetent adults. To investigate the factors underlying
various disease manifestations, we reviewed 35 articles published between January 2004 and November 2016
and identified 111 NTM patients with anti-IFN-γ autoantibodies. Rapidly growing mycobacteria (RGM)
accounted for 53% of the isolated species. RGM were predominant among the NTM species isolated from Thai
(73%), Chinese (58%) and Filipino (56%) patients, whereas M. avium complex (MAC) was predominant among
Japanese (58%) and non-Asian (80%) patients. The commonly involved organs included the lymph nodes
(79%), bones/joints (34%) and lungs (32%). Compared with the patients with MAC, the patients with RGM had
a higher incidence of lymph node lesions (P b 0.05) and a lower incidence of bone/joint (P b 0.01), lung
(P b 0.01), soft tissue (P b 0.01), bronchus (P b 0.01) and muscle (P b 0.05) lesions. Clinical manifestations of
NTM disease with anti-IFN-γ-neutralizing autoantibodies differ across ethnicities and NTM species.

© 2017 Elsevier Inc. All rights reserved.
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1. Introduction

Nontuberculous mycobacteria (NTM)-associated diseases encom-
pass a broad spectrum of clinical manifestations driven by exposure,
host immune status and bacterial virulence (Fig. 1). In affected immuno-
competent individuals, common manifestations are pulmonary and skin
lesions in adults and lymphadenitis in children. However, individuals
with disseminated infections exhibit varied organ involvement, including
the lungs, skin, blood, lymph nodes and bone. These infections mainly af-
fect immunocompromised individuals, such as post-transplant patients,
individualswith acquired immune deficiency syndrome (AIDS), and indi-
vidualswith genetic defects that impart aMendelian susceptibility tomy-
cobacterial disease (MSMD) (e.g., deficiencies in the interferon-γ receptor
1 (IFN-γR1), the IL-12 receptor β1 (IL-12Rβ1), IL-12p40 and STAT1).

NTM infections involving anti-IFN-γ-neutralizing autoantibodies in
Asian-born individuals were first described in 2004 and have since been
reported worldwide (Döffinger et al., 2004; Höflich et al., 2004). Because
these patients were previously immunocompetent adults, most of whom
had presented with disseminated NTM infections, this entity became
known as “adult-onset immunodeficiency” (Browne et al., 2012a). The
anti-IFN-γ-neutralizing antibodies showed neutralizing capacity against
IFN-γ and blocked the IFN-γ-IL-12 pathway, which plays an important
role in the host immune system against mycobacterial pathogens
(Fig. 2). Similar to patients with MSMD, patients with neutralizing anti-
IFN-γ autoantibodies also demonstrated opportunistic infections other
than NTM, such as infections with Salmonella species and Varicella zoster
virus (Browne et al., 2012a). The coexistence of reactive dermatitis was
also reported in these patients (Browne et al., 2012a).

We performed a literature review to assess correlations among dis-
ease manifestations, causative NTM species and ethnicity in patients
with NTM infections involving anti-IFN-γ-neutralizing autoantibodies.

2. Methods

2.1. Literature review

We reviewed the English-language literature describing anti-IFN-γ
autoantibody-positive cases with NTM infections and without other

apparent immunocompromising conditions such as HIV infection,
transplantation, malignant disease, primary immunodeficiency or im-
munosuppressive therapy administration. These cases were retrieved
via a PubMed search conducted using the free text terms “disseminated
nontuberculous mycobacteria”, “adult-onset immunodeficiency”, and
“autoantibody, interferon γ”.

The following essential datawere abstracted for all subjects included
in this review: ethnicity, gender, age, NTM species, NTM infection sites
and outcomes. Additional datawere also gathered if available, including
symptoms, co-infective organisms other thanNTM, reactive skin lesions
and treatments. When no information was available regarding the eth-
nicity of the patient, the country of the reporting institutionwas consid-
ered the patient's “ethnicity”. When several figures were reported for
the age of a patient, we chose the agewhen the patientfirst experienced
anNTMdisease episode. If that agewas unavailable, we chose the age of
onset. “Symptoms”were defined as the chief complaints related to anti-
IFN-γ autoantibody-associated diseases on admission, including symp-
toms other than NTM infections. “Location” referred to the NTM-
infected organs, including the site diagnosed by the physical exam and
radiology, providingnoother etiologieswas apparent. NTM infection in-
volving synovium or manifesting a pleural effusion were described as
“joint” or “pleura”, respectively. “Lung” included NTM from sputum
without apparent bronchial lesions. “Bronchus” included subglottic le-
sions and “bone” included spine lesions. The distributions of the infect-
ed sites were classified as disseminated disease or local disease.
Disseminated disease was defined as organ involvement of 2 or more
noncontiguous sites, or NTM-positive cultures from the blood or bone
marrow. We grouped the reactive dermatitides associated with anti-
IFN-γ autoantibody-related diseases as follows: Sweet's syndrome, pus-
tular psoriasis, acute generalized exanthematous pustulosis (AGEP), er-
ythema nodosum, and pyoderma gangrenosum. According to the
pathological examination, “mature granuloma” included granuloma or
granulomata, granulomatous lymphadenitis, or specimens with
granuloma-specific findings such as multinucleated giant cells, whereas
“immature or no granuloma” included granulomatous inflammation,
granulation tissue, or specimens without granuloma-specific findings.
“Treatments” excluded the corticosteroids that were prescribed for re-
active dermatitis or subglottic stenosis. Secondary prophylaxis was

Fig. 1. NTM-related diseases. COPD = chronic obstructive disease; TB = tuberculosis; VP = ventriculoperitoneal; IFN-γ = interferon-gamma; IL-12 = interleukin-12; TNF = tumor
necrosis factor; MSMD = Mendelian susceptibility to mycobacterial disease.
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