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Background
Disseminated non-tuberculous mycobacteria (dNTM) 
infections are mostly reported among individuals with an 
underlying congenital or acquired immunodeficiency or 
receiving immunosuppressive treatment, but are rarely 
documented in otherwise healthy subjects [1]. Diagno-
sis may initially prove challenging due to non-specific 
symptoms, which may mimic oncologic disease. [2, 3] 
The recognition of underlying immune defects plays an 
important role in the subsequent management of dNTM 
infections.

Different primary and acquired immunodeficiencies 
determine an increased susceptibility to mycobacterial 
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Abstract
Background  Disseminated non-tuberculous mycobacteria (dNTM) infections are mostly reported among individuals 
with an underlying congenital or acquired immunodeficiency or receiving immunosuppressive treatment, but are 
rarely documented in otherwise healthy subjects.

Case presentation  We describe a case of recurrent disseminated mycobacterial infection in an apparently 
immunocompetent Chinese woman. Mycobacterium szulgai and Mycobacterium avium-complex were identified in 
distinct episodes. Long-term antimycobacterial therapy was administered given the occurrence of recurrent events 
when off-treatment. Successful management over more than 10 years and immunologic data are reported.

Conclusions  This case-report highlights that dNTM should be suspected also among apparently immunocompetent 
hosts and that thorough assessment of underling immune-impairments is helpful to define patients’ management. 
Long-term antimycobacterial therapy and close monitoring is required to grant successful outcomes in case of 
recurrent dNTM infections.
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infections. [4, 5] Primary immunodeficiencies, linked to 
genetic defects, are referred as mendelian susceptibil-
ity to mycobacterial disease. [4, 5] Acquired immuno-
deficiency sustained by anti-interferon-γ autoantibodies 
(anti-IFN-γ Abs), as well as immunosuppressive treat-
ment, impaired immune function due to an underlying 
malignancy or late-stage HIV infection, are also predis-
posing factors to mycobacterial infections. [1, 5, 6].

For appropriate dNTM management, species identifi-
cation and antimycobacterial susceptibility testing (AST) 
are important, as long-term therapy is required due to 
persistent or recurrence of infection, despite initially 
intensive treatment. [7, 8].

Furthermore, considering long-term therapy, drug tox-
icities and adherence are critical in the management of 
the disease. [8, 9].

In this report, we describe the case of an apparently 
immunocompetent Chinese woman with recurrent 
dNTM; follow-up over more than 10 years is reported.

Case presentation
In December 2011, a 51-year-old Chinese woman pre-
sented to the Infectious Diseases Unit, IRCCS San Raf-
faele Scientific Institute, Milan, Italy, with multiple 
lymphadenopathies, lung and skeletal involvement, fever, 
hemoptysis and cachexia.

A year earlier, the patient was successfully treated with 
levofloxacin for fever, diffuse osteoarticular pain, asthe-
nia, and weight loss in state of anemia (Hb = 10.5  g/dl), 
leukocytosis (WBC = 18.9 × 10^9/l) and alteration of 
C-reactive protein (CRP = 26.4 mg/l, normal range = 2–6). 
Microbiological tests (blood cultures, detection of myco-
bacteria in stool, urine, sputum and blood) and tubercu-
lin skin test (TST) resulted negative. In the next months, 

due to recurrence of the clinical picture, worsened by 
multiple lymphonodal, lung (right paramediastinal mass 
and nodules) and skeletal involvement (lytic lesions of 
left ribs and pelvis) documented by computerized tomog-
raphy (CT) and positron emission tomography (PET), the 
patient was referred to the Oncology Department where 
an hypothesis of hematological malignancy was formu-
lated, which was not confirmed by diagnostic investiga-
tions (lung, bone, right axillary lymphonodal and bone 
marrow biopsy resulted inconclusive for lymphoprolifer-
ative disorder, and suggestive for histiocytic proliferative 
process in presence of granulomatous lymphadenitis).

During the hospitalization, an episode of varicella-
zoster virus (VZV) reactivation was observed. Combined 
antalgic therapy (anti-inflammatory, opioid and GABA 
analogue) was introduced due to bone pain and neuropa-
thy. Total body CT showed progression of lymphonodal, 
lung and skeletal involvement (Fig. 1A). 

A lateral-cervical lymphonodal biopsy was performed 
with histological examination indicative for an atypical 
lymphoproliferative process with associated microgranu-
lomas and rare bacilliform structures to Truant staining. 
Blood cultures and culture of the lateral-cervical lymph 
node grew NTM identified as Mycobacterium szulgai by 
molecular method (16 S rRNA). AST showed susceptibil-
ity to clarithromycin (CAM), rifabutin (RFB), rifampicin 
(RIF), ethambutol (EMB), moxifloxacin (MXF), amikacin 
(AMK), linezolid (LZD) and resistance to doxycycline 
(DOXI) and cotrimoxazole (SXT).

Anemia (9 g/dl), leukocytosis (19.3 × 10^9/l, with eosin-
ophilia (0.8 × 10^9/l), increase in CRP (126 mg/l) and IgE 
(1384UI/ml, normal range = 0-100) were recorded. Quan-
tiFERON-TB Gold In-tube (QFT-GIT) test resulted inde-
terminate, and analysis of lymphocytic subpopulations 

Fig. 1  (A) CT scan showing involvement of: right paramediastinal mass (left), lung nodules (middle), lytic lesions of pelvis (right). (B) CT scan showing 
improvement of: right paramediasting mass (left), lytic lesions of pelvis (right)
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showed a CD4/CD8 ratio = 0.74 (CD4+ 428 cell/mmc-
25%, CD8+ 582 cell/mmc-34%).

Intravenous (iv) antimycobacterial therapy (RIF, EMB, 
isoniazid [INH], azithromycin [AZM]) was introduced, 
with a switch to oral (po) administration after 4 weeks, 
obtaining gradual normalization of body temperature 
and partial improvement of the clinical conditions.

Due to resumption of pyrexia during oral treatment 
and given signs of malabsorption, antimycobacterial 
therapy was re-switched to iv and a venous central device 
(port-a-cath) was implanted, planning a long-term treat-
ment in the day-hospital service. Electrolyte supplemen-
tation was introduced because of severe hypokalemia 
probably related to renal tubulopathy.

After six months of iv therapy, a partial reduction in 
the extent of the disease was documented by total body 
CT, associated with overall clinical improvement with 
initial weight gain; therapy was therefore switch to po 
administration.

In relation to the onset of progressively worsening dis-
tal polyneuropathy, isoniazid was discontinued after 11 
months. Quantitative somatosensory test documented 
significant increase in the perceptual thresholds for ther-
mal and vibratory stimuli in the lower limbs, compat-
ible with disfunction of the fibers of the A-delta, C and 
A-beta contingents.

Disease restaging by CT total body performed after 7 
months of po therapy confirmed radiological improve-
ment (Fig. 1B).

AZM was substituted with MXF due to itching and 
subsequently antimycobacterial therapy was stopped 
after 16 months due to persistence of symptom.

Antalgic therapy was reduced until discontinuation 
for bone pain resolution, carrying on GABA analogue 
due to peripheral neuropathy. Laboratory test showed 

resolution of anemia, progressive CRP reduction and 
persistence of mild eosinophilia and high IgE.

Subsequent follow up by CT total body, laboratory test 
and clinical examination confirmed progressive improve-
ment of the pulmonary radiological picture, lymphade-
nopathies reduction, partial lytic bone lesions repair, and 
weight gain.

At 16 months of follow up thoracic pain and VZV reac-
tivation with anemia and CRP increase was observed. 
CT and MRI revealed multiple lymphadenopathies, liver, 
spleen and skeletal involvement (bilateral ribs and dorso-
lumbar spine) (Fig.  2A). Antalgic therapy (anti-inflam-
matory and opioid) was reintroduced and CAMP-C35 
was prescribed. Disseminated Mycobacterium avium-
complex (MAC) infection was documented by means 
of vertebral biopsy. Antimycobacterial therapy (MXF, 
EMB, RIF) was reintroduced and subsequently modified 
with AZM instead of MXF based on antibiogram data 
(R-LZD, R-MXF, S-CAM). Despite treatment, clinical 
conditions worsened (fever, sweats, uncontrolled pain 
distributed to the spine, ribs and sternum, left cervical-
occipital-mastoid region, radiating to the ipsilateral skull 
cap and hemiface) with persistence of anemia, CRP and 
IgE increase with eosinophilia and progression of skeletal 
involvement, as shown by brain MRI (pachymeningeal 
thickening with enhancement on the left parietal site at 
and in contact with an overlying focal lesion of the cranial 
theca) and spine MRI (progression of known lesions and 
new pathological alterations affecting cervical-dorsal-
lumbar spine) (Fig. 2B). Lumbar puncture excluded men-
ingeal involvement and was negative for mycobacteria.

In order to increase drugs bioavailability, antimycobac-
terial therapy was switched to iv and antalgic treatment 
was enhanced.

Fig. 2  (A) MRI showing spinal involvement. (B) MRI showing progression of spinal involvement. (C) MRI showing skeletal disease progression in presence 
of paravertebral pathologic tissue surfacing in the epidural endorachis at D8-D9
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After further three months, restaging of the disease 
was planned due to non-response to treatment. CT and 
MRI showed skeletal disease progression in presence of 
paravertebral pathologic tissue surfacing in the epidural 
endorachis D8-D9 site (Fig. 2C).

Further antimycobacterial treatment strengthening was 
necessary with the association of AMK and clofazimine 
(CLO).

Due to progressive hearing loss during treatment with 
AZM and the start of amikacin, audiometry was planned 
with subsequent follow up. In addition, a periodic visual 
inspection was carried out during treatment with EMB.

After 4 months of five-drugs combination therapy, a 
partial clinical and radiological response was observed by 
CT. Antimycobacterial therapy was simplified by discon-
tinuing AMK and switching po the remaining drugs, with 
AZM administered 5 out of 7 days. Antalgic therapy was 
progressively reduced. A non-significant change in audi-
ometry was observed during treatment with amikacin.

MRI performed after two months of simplified treat-
ment confirmed radiological improvement (Fig.  3A), 
together with significant bone pain reduction and CRP 
normalization, partial hemoglobin recovery with fluc-
tuating IgE and eosinophil values. Antimycobacterial 
therapy was further simplified with CLO withdrawal 
(toxicity: bronze skin coloring) and AZM frequency 
reduction (500 mg 3 times a week). Opioid therapy was 
discontinued.

Periodic evaluations were performed during simpli-
fied treatment. A progressive clinical improvement was 
observed further confirmed by CRP normalization, ane-
mia resolution, despite persistence alterations of IgE and 
eosinophils.

Follow up MRI was performed 14 months after sim-
plification and confirmed further radiological improve-
ment with persistence of D8-D9 enhancement of reduced 

intensity (Fig.  3B). PET showed resolution of skeletal 
involvement, but tracer accumulation in mediastinal 
lymph nodes and right upper lung lobe. Chest CT docu-
mented the appearance of areas of parenchymal consoli-
dation with ground-glass thickening and slight increase 
in mediastinal lymph nodes was documented. No further 
investigations were planned considering the patient’s 
asymptomatic status, with negative CRP.

An MRI follow up was performed 1 year after the pre-
vious one, with stable findings (Fig. 3C).

Antimycobacterial therapy was discontinued after 44 
months based on clinical and radiological improvement 
with persistently negative CRP, despite the persistence of 
mild eosinophilia and elevated IgE.

Two months after therapy withdrawal, an episode of 
probably bacterial pneumonia was documented. PET 
showed a marked increase of tracer accumulation in 
mediastinal lymph nodes and right lung. Oral antimy-
cobacterial therapy (AZM, EMB, RIF) was reintroduced 
to cover for a mycobacteria reactivation. No NTM were 
grown on bronchoalveolar lavage, sputum, blood, stool 
and urines.

Follow up PET and CT scans showed favorable lymph 
nodal and lung findings without skeletal involvement. 
Antimycobacterial therapy was then discontinued after 8 
months.

A good clinical condition with CRP negative was 
observed during therapy interruption. Due to the persis-
tence of fluctuating IgE and eosinophils values, parasito-
logical screening was performed with positive serology 
for Toxocara canis. No changes in IgE and eosinophils 
values were observed despite treatment with albendazole. 
Following audiometric monitoring, hearing aids were 
prescribed for worsening hearing loss.

After approximately 15 months of therapy interrup-
tion, lymphadenopathies of the neck, diffuse bone pain, 

Fig. 3  (A) MRI showing improvement of spinal lesions. (B) MRI showing further improvement of lesions with persistence of D8-D9 enhancement of 
reduced intensity. (C) MRI showing stable findings
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asthenia and weight loss with mild reduction of hemoglo-
bin, CRP and IgE increase were documented. The patient 
started autonomously antimycobacterial

therapy before seeking medical assistance due to diffi-
culties associated with the COVID pandemic, reporting 
a decrease of the lymphadenopathy. CT scan, MRI and 
PET showed lymph nodal, splenic and skeletal, particu-
larly vertebral, involvement (Fig. 4).

In order to diagnose dNTM relapse versus reinfec-
tion, antimycobacterial therapy was discontinued. A 
bone marrow aspiration and a biopsy of the right lateral 
cervical lymph node were performed; sputum, blood, 
stool, and urine samples were collected for detection of 
mycobacteria.

Antimycobacterial therapy (EMB, RIF, AZM and AMK 
iv; CLO po) was further reintroduced for suspected 
dNTM relapse/reinfection 17 months after last discon-
tinuation. Because of spinal involvement, CAMP-C35 
and Philadelphia collar were prescribed. No NTM were 
isolated probably due to previous therapy intake. Chronic 
granulomatous non necrotizing lymphadenitis was 
observed on lymph node biopsy.

After treatment reintroduction, clinical improvement 
with recovery of Hb values and negative CRP was docu-
mented. Anti-inflammatory was progressively discontin-
ued and antimycobacterial therapy was switched po with 
posology reduction of AMK and AZM (both 3 times a 
week), and interruption of AMK after another 3 months 
in relation to the radiological response shown by PET 
and MRI (Fig.  5A). No further indication was given for 
the use of orthopedic devices. During antimycobacterial 
therapy, a follow up PET was performed after 19 months 
after the previous one with stable disease (Fig. 5B).

To date, simplified therapy (CLO interruption after 28 
months) is ongoing given the recorded good clinical and 
radiological response. Considering the recurrent epi-
sodes of dNTM, HLA molecular typing was performed 
and HLA-DRB1 *04:05, *15:02 and HLA-DQB1 *04:01, 
*05:01 were identified (Histo Spot® SSO kits – BAG Diag-
nostics; Olerup SSP® kits – CareDx).

With reference to the indeterminate QFT-GIT test per-
formed in both the active and remission phases of the 
disease, the cytokines were quantified on plasma-EDTA 
by means of Multiplex immunoassays (Bio-Rad) based 
on Luminex technology (Bio-Plex Pro™ Human Cytokine 
27-plex). The analysis revealed that different biomark-
ers were out of inferior range (among them: IL-1ra, IL-2, 
IL-5, IL-10, IL-12(p70), IL-15) and recombinant human 
IFN-γ was barely detectable (Table 1). Summary of radio-
logic and microbiological investigations and of antimyco-
bacterial therapy is presented in Tables 2 and 3. 

Trends of blood parameters are represented in Fig. 6.

Discussion and conclusions
This case describes an apparently healthy subject with 
recurrent episodes of disseminated mycobacterial infec-
tion with isolation of M. szulgai and M. avium complex in 
separate events.

Concomitantly to dNTM infection, VZV reactivation 
was documented twice and Toxocara canis infection was 
documented by serology. Negative TST and several inde-
terminate QFT-GIT tests were obtained, with underlying 
CD4+ lymphocytes reduction (CD4+/CD8+<1.0) and per-
sistent IgE and eosinophils elevation, with no complete 
normalization in the disease remission phase and follow-
ing toxocariasis treatment. CRP, WBC and Hb were the 
only markers of the disease.

Fig. 4  MRI and PET scan showing splenic and skeletal involvement
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Regarding the pathogenesis of mycobacterial infec-
tion, the IL-12/IFN-γ pathway and T helper 1 lympho-
cytes response play a key role in immune defense against 
mycobacteria, while polarization to T helper 2 activity is 
associated with poor clinical outcome after treatment [6, 
10]. Cytokines dysregulation may impair the formation of 
granulomas required to encompass mycobacteria, which 
is usually mediated by the IL-12/IFN-γ pathway, and this 
defect has been associated with predisposition to persis-
tent NTM infections. [6, 10, 11]

The presence of neutralizing anti-IFN-γ Abs in appar-
ently healthy subjects of Asian origin, who carry a 

HLADRB1-DQB1 restricted allelic polymorphism, is a 
cause of susceptibility to dNTM and co-infections (e.g., 
VZV reactivation, Salmonella spp.), as described in lit-
erature. [11–13]

In our case, the low levels of IFN-γ recorded could be 
due to the low range of IL-12(p70), that usually contrib-
utes to production of IFN-γ by T cells and NK cells, or 
to the presence of a plasma factor interfering with IFN 
response, such as neutralizing anti-IFN-γ Abs [14]. 

Furthermore, an immunosuppressive role is related to 
IL-10 produced at high levels by monocytes and T cells in 
MAC infection, but in our case IL-10 was suppressed and 
consequently not thought to be the cause of IL-12 inhibi-
tion [14]. 

Indeed, in our patient the indeterminate QFT-GIT test 
reflects a low level of IFN-γ, suggesting the presence of 
neutralizing anti-IFN-γ Abs, as described by Wu U.I et al. 
in a previously healthy patient with dNTM infection [15]. 

With reference to HLA class II, allelic polymorphism 
HLA-DRB1*16:02 and HLA-DQB1*05:02 has been 
described in association with anti-IFN-γ Abs in adults 
with dNTM infections and reactivation of latent VZV 
infection. [16, 17] In our patient respectively same HLA-
DR2 broad antigen and same HLA-DQ5 split antigen 
were detected.

Antimycobacterial treatment in dNTM infections is 
challenging since it must take into account the different 
pathogenic characteristics of mycobacteria species and 
sensitivity to antimicrobial drugs, potential drug toxici-
ties and adherence issues related to multidrug combina-
tion therapy. [8, 9, 13].

Table 1  Cytokines quantification on plasma-EDTA by means 
of Bio-plex Pro™ Human Cytokine 27-plex with Multiplex 
immunoassays (Bio-Rad)
Biomarker (OD Value) Observed concentration (pmL)
Hu IL-1b (39) 0,42
Hu IL-1ra (25) OOR<
Hu IL-2 (38) OOR<
Hu IL-4 (52) 0,53
Hu IL-5 (33) OOR<
Hu IL-6 (19) 0,79
Hu IL-9 (77) 109,74
Hu IL-10 (56) OOR<
Hu IL-12(p70) (75) OOR<
Hu IL-13 (51) 0,37
Hu GM-CSF (34) OOR<
Hu IFN-g (21) 0.09*
Hu MIP-1a (55) 0,71
Hu TNF-a (36) 21,7
Abbreviations OOR: out of the inferior range. *: observed concentration lower 
than expected     

Fig. 5  MRI and PET scan showing favorable disease response
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Regarding dNTM infections, international guidelines 
do not embrace high-level recommendation concerning 
the duration of therapy and the treatment simplification 
in view of the lack of randomized clinical trials due both 
to pathogen and host heterogeneity and to infrequently 
of disseminated disease [18–20]. 

In our case, although antimycobacterial therapy was 
driven by ATS/IDSA guidelines, it was necessary to 
switch to iv administration for a long period due to poor 
general condition and multidrug combination therapy, up 
to five drugs, was started due to clinical and radiological 
deterioration.

Duration of therapy and simplification schemes were 
guided by clinical and radiological evolution with careful 
monitoring of toxicities. Peripheral neuropathy, senso-
rineural hearing loss, and skin hyperpigmentation were 
observed in our patient.

Careful follow up during therapy discontinuation 
is required, as evidenced in our case where recurrent 

mycobacterial infections occurred even after a long 
period of therapy interruption. A short follow up, e.g. 6 
months, as defined in some reports, would have allowed 
our patient to be classified as cured [12]. 

In case of recurrent episodes, in order to set up the 
new antimycobacterial therapy scheme, it is important 
to carry out diagnostic investigations to differentiate a 
relapse rather than a new infection.

In our case, in conjunction with the last two recurrent 
episodes, the combined antimycobacterial therapy was 
chosen based on the clinical and radiological picture, as 
it was not possible to differentiate a relapse e from a new 
infection, despite diagnostic investigations.

A critical issue is the decision to interrupt the antimy-
cobacterial therapy after three recurrent episodes, which 
occurred after long periods of remission in the absence 
of therapy. Currently, a strategy of simplification rather 
than discontinuation has been chosen to account for the 
underlying immunological disorder.

Table 2  Summary of radiologic and microbiologic investigations over 10 years of follow-up
Date Event Radiology^ Microbiology
2011 Disseminated Myco-

bacterium szulgai
CT/MRI/PET: lymph nodes, skeletal and lung 
involvement

Latero-cervical lymph node biopsy and blood cultures: 
Mycobacterium szulgai
(S-RIF, S-EMB, S-MXF, S-CAM, S-AMK, S-LZD, R-DOXI, R-SXT)

2014 Disseminated MAC CT/MRI: lymph nodes, skeletal, lung, liver and spleen 
involvement
CT/MRI (+ 7 months): worsening of vertebral lesions

Vertebral biopsy: Mycobacterium avium complex (R-LZD, 
R-MXF, S-CAM)

2018 Suspected relapse of 
dNTM

CT/PET: recurrence of thoracic lymphadenopathies No documented NTM on bronchoalveolar lavage, sputum, 
blood, stool and urines

2020 Suspected relapse/
recurrence of dNTM

CT/MRI/PET: lymph nodes, spleen and skeletal 
involvement

No documented NTM on bone marrow aspiration, latero-
cervical lymph node biopsy, sputum, blood, stool and urines

Abbreviations MAC: mycobacterium avium complex; RIF: rifampicin; EMB: ethambutol; MXF: moxifloxacin; CAM: clarithromycin; AMK: amikacin; LZD: linezolid; DOXI: 
doxycycline; SXT: trimethoprim/sulfamethoxazole; R: resistant; S: susceptible; dNTM: disseminated nontuberculous mycobacteria; CT: computer tomography; MRI: 
magnetic resonance imaging; PET: positron emission tomography

Table 3  Summary of antimycobacterial therapy over more than 10 years of follow-up
Date Event Antimycobacterial therapy Duration
2011 Disseminated Mycobacterium szulgai

Mycobacterium isolation
INH toxicity
Suspected AZM intolerance

INH, RIF, EMB and AZM
RIF, EMB and AZM
RIF, EMB and MXF

16 Months
11 Months
4 Months
1 Months

2014 Disseminated MAC
Mycobacterium isolation
Antibiogram available
Vertebral lesions worsening
Vertebral lesions improvement
Simplified treatment

RIF, EMB and MXF
RIF, EMB and AZM
RIF, EMB, AZM, AMK and CLO
RIF, EMB, AZM and CLO
RIF, EMB, AZM

44 Months
2 Months
5 Months
5 Months
3 Months
29 Months

2018 Suspected relapse/reinfection of dNTM
Thoracic lymphadenopathies/pneumonia

RIF, EMB and AZM 7 Months
7 Months

2020 Suspected relapse/reinfection of dNTM
Patient’s decision
Lymphadenopathies/splenic and skeletal lesions recurrence
Lymphadenopathies/splenic and skeletal lesions improvement

RIF, EMB, AZM (discontinuous)
RIF, EMB, AZM, AMK and CLO
RIF, EMB, AZM and CLO
RIF, EMB, AZM

40 Months
2 Weeks
5 Months
23 Months
10 Months (ongoing)

Abbreviations INH: isoniazid; RIF: rifampicin; EMB: ethambutol; AZM: azithromycin; MXF: moxifloxacin; AMK: amikacin; CLO: clofazimine; MAC: mycobacterium avium 
complex; dNTM: disseminated nontuberculous mycobacteria

Toxicities. peripheral polyneuropathy (INH); sensorineural hearing loss (AMK, AZM); skin hyperpigmentation (CLO); suspected intolerance (AZM, MXF)
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In summary, our case describes an Asian women with 
recurrent dNTM during therapy interruption, in whom 
the low levels of IFN-γ with indeterminate QFT-GIT, the 
reduction of CD4+ lymphocytes and the persistence of 
biomarkers of T helper 2 polarization (IgE/eosinophils), 
corroborate the idea of an underlying immune-impair-
ment, sustained by neutralizing anti-IFN-γ Abs.

The demonstration of an inadequate immune response 
accounts for the recurrence of infection on off-therapy 
and suggests the need to maintain clinical surveillance 
and long-term antimycobacterial treatment, as in our 
case followed over more than 10 years.

This case-report highlights that dNTM should be sus-
pected also among apparently immunocompetent hosts 
and that thorough assessment of underling immune-
impairments is helpful to define patients’ manage-
ment. Long-term antimycobacterial therapy and close 

monitoring is required to grant successful outcomes in 
case of recurrent dNTM infections.

Abbreviations
dNTM	� Disseminated non-tuberculous mycobacteria
anti-IFN-γ Abs	� Anti-interferon-γ autoantibodies
AST	� Antimycobacterial susceptibility testing
Hb	� Hemoglobin
WBC	� White blood cells
CRP	� C-reactive protein
TST	� Tuberculin skin test
CT	� Computerized tomography
PET	� Positron emission tomography
VZV	� Varicella-zoster virus
CAM	� Clarithromycin
RFB	� Rifabutin
RIF	� Rifampicin
EMB	� Ethambutol
MXF	� Moxifloxaci
AMK	� Amikacin
LZD	� Linezolid
DOXI	� Doxycycline
SXT	� Cotrimoxazole

Fig. 6  Eosinophils, total IgE and CRP levels over follow-up
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QFT-GIT	� QuantiFERON-TB Gold In-tube
INH	� Isoniazid
AZM	� Azithromycin
MAC	� Mycobacterium avium-complex
MRI	� Magnetic resonance imaging
CLO	� Clofazimine
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