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Time to be familiar with nontuberculous
mycobacterial lung disease - An emerging
disease with diverse clinical outcomes
It has been more than two decades since the first descrip-
tion of nontuberculous mycobacteria (NTM) clinical signifi-
cance and NTM-lung disease (NTM-LD) in literature in
Taiwan.1 Over the past two decades, there has been
explosive awareness of NTM, which are often neglected as
clinically insignificant pathogens. Among various NTM dis-
eases in human, NTM-LD is the most common disease en-
tity.2 Left untreated, NTM-LD, however, could lead
insidious deteriorating clinical course and cause lung
destruction as well as function decline.3 Meanwhile, we
have experienced a decreasing incidence of pulmonary
tuberculosis (TB) owing to the joint efforts of physicians
and public health system.4 At the same time, we have also
witnessed an increasing incidence of pulmonary NTM, both
globally and in Taiwan.5 Along with the increase in number
of subjects with structural lung changes due to improved
care of bronchiectasis and pulmonary TB patients, NTM-LD
has therefore become more and more important in Taiwan.

In view of growing importance of NTM-LD, the President
of Taiwan Society of Pulmonary and Critical Care Medicine,
Professor Meng-Chih Lin, has launched an NTM workgroup of
panel experts and collaborated with the Taiwan Society of
Tuberculosis and Lung Diseases, led by President Yi-Wen
Huang. Professor Jann-Yuan Wang was later responsible for
organizing this NTM work group. Besides educational semi-
nars, this NTM workgroup wrote a series of review articles
which will be published in this special issue of Journal of
the Formosan Medical Association (JFMA).

This special issue includes nine articles and starts with
article reviewing NTM-LD epidemiology in Taiwan.6 Local
epidemiologic data are of great importance for primary
care physicians and public health policy makers. This
article summarized clinical evidence that NTM-LD is an
emerging disease with rising incidence in Taiwan.
Geographically, Mycobacterium avium complex (MAC) is the
dominant species in northern Taiwan while Mycobacterium
abscessus complex and MAC may be equally prevalent in
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southern Taiwan. Also, the isolation of NTM from respira-
tory samples is not uncommon across different patient
populations and this merit special attention.

Identifying vulnerable hosts is undoubtedly of great
importance when we turned from epidemiologic data to
individual patients. Unveiling the underlying immunological
mechanisms then becomes the first step. The next article
reviewed host factors associated with NTM-LD develop-
ment.7 While we may be more familiar with susceptible
phenotypes such as ciliary defect, structural lung abnor-
malities, slender body figure, and postmenopausal female,
the importance of decreased host immunity to NTM espe-
cially T helper 1 cell responses should not be overlooked. In
this area, much uncertainty remains and researchers from
Taiwan and worldwide have work hard to elucidate the
immunologic defects contributing to NTM-LD.

One major obstacle to diagnosing NTM-LD may be that
isolation of NTM does not equal to clinical diagnosis. While
NTM could also be mere colonizers, clinical relevance of
NTM in patients with isolation of NTM from respiratory
samples is always not straightforward in clinical settings.
Diagnosing NTM-LD then requires criteria to be fulfilled,
which relies largely on the knowledge and clinical aware-
ness of physicians. This article by Feng et al. then sum-
marizes current evidence and literature regarding clinical
relevance and diagnosis of NTM-LD.8 Knowledge regarding
clinical criteria is fundamental to patient management and
would empower clinicians to identify NTM-LD patients.

Perhaps the most distinguished advancement in the NTM
field over the past decade was the improvement in identi-
fying NTM species and subspecies. As the number of NTM
species increased along with improvement of phylogenetic
classification methods, identification of NTM species
became crucial and challenging for mycobacteriology lab-
oratories. After identification, drug susceptibility results
became informative for physicians in guiding therapy. Once
considered very difficult to perform and unreliable in
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predicting treatment response, drug susceptibility test re-
sults for NTM are now encouraged and considered helpful.
Huang et al. summarizes methods for identifying NTM spe-
cies, including biochemical, molecular techniques and mass
spectrometry, as well as susceptibility testing in this
article.9

Before we came to medical treatment for NTM species,
we should not forget and neglect non-pharmacologic
treatment. Lan et al. reviewed two important compo-
nents of non-pharmacologic therapy for NTM-LD, namely
pulmonary rehabilitation and nutrition support.10 For pul-
monary rehabilitation, the authors reviewed clinical prac-
tice and techniques from bronchiectasis patients including
airway clearance techniques, exercise training and inspi-
ratory muscle training. For nutrition support, the authors
provided detailed guide for nutrition strategy for NTM-LD
patients and suggested that an adequate protein and cal-
orie diet with antioxidant nutrients may be the preferred
approach.

Mycobacterium kansasii, while may not be the most
prevalent, is probably one of the most virulent strain of
NTM. Huang et al. summarizes treatment strategy and
clinical outcome of M. kansasii NTM-LD.11 This article
pointed out several unresolved research questions for M.
kansasii NTM-LD, including optimal treatment duration,
effectiveness of recommended treatment regimens and
emerging clarithromycin resistance. These research ques-
tions are frequently encountered by readers in treating M.
kansasii NTM-LD and readers will certainly benefit a lot
from reading this article.

M. abscessus complex is notorious for its multi-drug
resistance and is probably the most difficult one to treat
among all NTM species. Given its high prevalence in Taiwan,
physicians are not unfamiliar with M. abscessus complex
NTM-LD in clinical setting. This article by Weng et al. re-
views important novel antibiotics which shows potential for
M. abscessus complex NTM-LD.12 Treatment regimens have
substantially changed due to the introduction of new anti-
biotics, including clofazimine, linezolid and tigecycline.
Furthermore, subspecies identification of M. abscessus
complex has become important in providing prognostic
guidance.

MAC is undoubtedly the most prevalent NTM species for
NTM-LD worldwide. In the article by Pan et al., authors
highlighted the importance of selecting patients who war-
rant initiating anti-MAC therapy.13 Disease severity and
progression are major factors that determine the necessity
of anti-MAC therapy. While randomized controlled trials
may be lacking, adherence to regimens suggested by clin-
ical guidelines is crucial to achieve favorable clinical out
come and avoiding development of macrolide resistance.

While most physicians handling NTM-LD will encounter
conditions that pharmacologic treatment response is sub-
optimal, surgical management is an important component
of NTM-LD treatment. Guidelines have also emphasized the
role of combining surgery for intractable diseases with
resectable lesions. Surgical intervention requires multi-
disciplinary cooperation, with surgeons being the core
members. Tseng et al. extensively reviewed pre-operative
assessment, operation indication, surgical approach, post-
operative outcomes and prognostic factors.14 While many
physicians caring NTM-LD patients may not be experienced
in referring patients for operation, this article is an
important one which fills the knowledge gap and could have
great impact on patient care.

While these review articles are intended for all readers
of JFMA, authors of the articles have avoided jargon and
used plain language in writing manuscripts, making them
easy to read by physicians from all specialties. Though this
series of NTM-LD articles are not intended to be clinical
guidelines for physicians to follow, I believe that physicians
who could possibly encounter NTM-LD in clinical practice
will benefit a lot from reading this series of review articles.
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