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Diagnosis and evaluation of nontuberculous
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Background: Nontuberculous mycobacteria (NTM) represent a broad spectrum of acid-fast bacilli, excluding
the pathogens responsible for tuberculosis and leprosy. Over 200 species have been identified and classified as
NTM, based on shared phenotypic characteristics. These bacteria are prevalent in diverse environments and are
implicated in NTM pulmonary disease (NTM-PD), resulting from interactions between the host, the environment,
and the microorganism.

Current Concepts: Diagnosing NTM-PD necessitates a comprehensive approach. It is essential to identify the risk
factors, including underlying lung conditions, compromised immune responses, and other host-specific factors.
The clinical diagnosis considers pulmonary or systemic symptoms aligned with the disease and the exclusion of
alternative pulmonary disorders. Radiological evaluations, such as chest X-rays and computed tomography scans
reveal patterns indicative of the disease, including fibrocavitary and nodular bronchiectatic forms. Microbiological
criteria are fundamental to the diagnostic process and require a minimum of two positive cultures from separate
sputum samples or a single positive result from invasive techniques, such as bronchoscopy or biopsies.
Discussion and Conclusion: As there are multiple phenotypes of NTM-PD, it is necessary to assess the
likelihood of the disease in individuals with increased risk factors. A combination of the clinical, radiological,
and microbiological criteria is essential for the accurate diagnosis of NTM-PD. Once diagnosed, a thorough
assessment is necessary to guide appropriate management decisions.
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Table 1. Transmission mechanisms of nontuberculous mycobacteria and their explanations 0]2=9} ZHO. Z20] F1Aof| I oJ5)A| B
Transmission Explanation E5}a Q=g o]#3t BE EAL
Aerosol droplet Hydrophobic NTM cells adhere to rising air bubbles in a water column. Upon bubble rupture, - u o] EESL MEEL
droplets are ejected. These droplets are of a size that allows for aerial transport and potential ddljuto| el E|ote] S50 A=t

entry into human alveoli.

FH5to] 242/d(hydrophobic)& T

Waterborne NTM is ingested by individuals. Subsequent gastric reflux can result in the aspiration of NTM
into the lungs.
Soiland dust  The hydrophobic nature of NTM facilitates its adherence to soil particles. This soil has the

potential to be aerosolized as dust and subsequently inhaled by individuals. cheket EHef & Halsta H]—o]g A5

NTM, nontuberculous mycobacteria.

Table 2. Risk factors for nontuberculous mycobacterial pulmonary disease
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Table 3. Clinical and microbiologic criteria for the diagnosis of nontuberculous mycobacterial pulmonary disease

Category

Explanation

Clinical and radiologic ~ Pulmonary or systemic symptoms

Nodular or cavitary opacities on chest radiograph, or a high-resolution computed tomography scan that shows bronchiectasis with multiple small

nodules
and
Appropriate exclusion of other diagnoses

Microbiologic 1. Positive culture results from at least two separate expectorated sputum samples. If the results are nondiagnostic, consider repeat sputum AFB

smears and cultures

or
2. Positive culture results from at least one bronchial wash or lavage

or

3. Transbronchial or other lung biopsy with mycobacterial histologic features (granulomatous inflammation or AFB) and positive culture for NTM or
biopsy showing mycobacterial histologic features (granulomatous inflammation or AFB) and one or more sputum or bronchial washings that are

culture positive for NTM

AFB, acid-fast bacilli; NTM, nontuberculous mycobacteria.
Reproduced from Daley CL et al. Eur Respir J 2020;56:2000535, with permission [2].
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Figure 1. Fibrocavitary form of Mycobacterium kansasii pulmonary disease in a 39-year-old male. (A) Chest
radiograph shows thin-walled cavitary lesions in both upper lungs. (B) Chest computed tomography image
shows cavitary lesions associated with irregular linear and nodular densities and multifocal low attenuation
areas in adjacent areas of the cavitary lesions in both upper lobes. Adapted from Kang EY et al. J Korean Soc
Radiol 2021;82:838-850, with permission of Korean Society of Radiology [19].

Figure 2. Nodular bronchiectatic form of Mycobacterium avium pulmonary disease in a 58-year-old female.
(A, B) Chest posteroanterior and lateral views show small patchy and nodular opacities in the mid to lower
lungs, with anterior lung zone dominancy. (C, D) Chest computed tomography images reveal the nodular -y

bronchiectatic form characterized by mild bronchiectasis, small nodules, centrilobular nodules, and branching e
densities in both lungs, predominantly in the right middle lobe and the lingular segments of the left upper
lobe. Adapted from Kang EY et al. J Korean Soc Radiol 2021;82:838-850, with permission of Korean Society
of Radiology [19].
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Table 4. BACES score for predicting mortality in nontuberculous mycobacterial pulmonary disease
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Cavity Detected on chest computed tomography [35]. B w&o] 582 Hol= A

Elevated erythrocyte sedimentation rate
Sex Male

Male >15 mm/h, female >20 mm/h
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BACES, body mass index, age, cavity, elevated erythrocyte sedimentation rate, male sex.
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