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ABSTRACT

We report a case of a patient suffering from multidrug-resistant pulmonary tuberculosis (MDR-PTB) who later developed
an invasive infection of the respiratory tract with a rapidly growing non-tuberculous mycobacteria (NTM), recently identified
as Mycobacterium massiliense, closely related to M. abscessus. To the best of our knowledge, this is the first case of M. massiliense
infection being reported from India. [Indian J Chest Dis Allied Sci 2011;53:53-57]
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INTRODUCTION

Mycobacterium massiliense, a newly-described species
of rapidly growing mycobacteria (RGM), is closely
related to the Mycobacterium chelonae–Mycobacterium
abscessus group.1 First identified by Adekambi et al,1

the name pertaining to Massilia, the Latin name of
Marseille, where the organism was isolated. Since its
first recovery from lung secretions in 2004,1 it has
been isolated from blood,2,3 intramuscular injection
sites4 and surgical wounds.2,5 It has been implicated
as an invasive pathogen, a claim also supported by its
close relation to M. abscessus, a known pulmonary
pathogen.

CASE REPORT

A 60-year-old woman presented with a 10-year
history of cough and mucoid/ mucopurulent sputum
along with occasional haemoptysis. Shortness of
breath had developed over the last two years. She
received anti-tuberculosis treatment (ATT) in various
courses in 2000, 2002 and 2003. She stayed in a
Sanatorium from November 2004 to November 2006
where she was empirically treated with second-line
anti-tuberculosis drugs.

Past history showed sputum-smear positive for
acid-fast bacilli (AFB) in 2000, 2002, 2003 and 2004
and culture for Mycobacterium tuberculosis positive in
2002 and 2003. Details of mycobaterial isolation and
treatments are presented in table 1. From January
2007 onwards, she was managed in our hospital.

This time, she was again found to be sputum-smear
positive and culture positive for M. tuberculosis by

BACTEC 460 TB method. Drug sensitivity testing
showed the growth to be resistant to rifampicin,
isoniazid and pyrazinamide. She was prescribed
injection kanamycin, together with ofloxacin,
ethionamide, ethambutol, cycloserine and PAS
according to the drug susceptibility report and was
admitted for the initial period of therapy. She was
found culture negative for M. tuberculosis in September
2007. Kanamycin was stopped after eight months of
therapy and oral anti-tuberculosis drugs were
continued. She remained sputum-smear negative for
AFB, attended the outpatients less regularly but
reportedly continued her anti-tuberculosis drugs.

A re-evaluation in April 2009, prompted by
recurrent symptoms, found her to be sputum-smear
positive for AFB on two occasions. Culture for
M. tuberculosis by the BACTEC 460 radioactive
method grew non-tuberculous mycobacteria (NTM).
Mycobacterium speciation by deoxyribonucleic acid
(DNA) sequencing yielded Mycobacterium massiliense.
Anti-tuberculosis drugs were stopped (her last anti-
tuberculosis drugs course ran for two years and two
months) and she was kept under observation. She
remained sputum-smear positive for AFB and a
sputum culture for mycobacteria grew NTM again in
November 2009.

A repeat culture in April 2010 by BACTEC MGIT
960 (Fluorescent technology) grew RGM and
Mycobacterium speciation yielded M. massiliense.
This time a drug sensitivity study was done (Table
2). BACTEC drug susceptibility for M. tuberculosis
was determined by following the modified
proportion method. The critical proportion for
resistance was taken as 1% for all the anti-
tuberculosis drugs.
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The identification of isolate as NTM in April 2009
was done by BACTEC 460 and PNB method
(sensitive/resistant to p-nitrobenzoic acid).
Speciation of NTM was done by DNA sequencing
utilising 16S rRNA6,7 and hsp658 gene targets, and the
bacteria was identified as Mycobacterium massiliense.
Routine susceptibility testing for treatment of RGM is
recommended.9

Drug susceptibility of NTM (Table 2) was done by
broth microdilution method (MIC testing).
Susceptibility testing and subsequent result
interpretations are as per CLSI guidelines M24-Aa.10

There was a weight loss of 10 Kg since the start of
her illness. Her nutritional status was poor with a
body mass index of 10 (weight 24 Kg). She was pale
and had clubbing with bilateral, scattered, coarse,
mid-to-late inspiratory crackles on chest examination.
On investigation, haemoglobin was 10.9 g/dL and
erythrocyte sedimentation rate was 22mm in the first
hour and white blood cell count was 7900/mm3.
Blood sugar, urea, serum creatinine, liver function
and thyroid function tests were in the normal range.
Serology for human immunodeficiency virus (HIV)
was negative and CD4+ count was 253/mL.
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Table 1. Summary of isolations of acid-fast bacilli and treatments given

Period Positive Positive Cultures** NTM Treatment
Smears* Identification

MTB  NTM

Drugs Start of Duration
Treatment

2000–2001 2/3 ND R, H, E ~6 months

2002 2/3 1/1 H,E,Ofx April 2002 ~10 months

2003 2/3 1/1 S,R,H,Z,E, March 2003 ~ 2 months
R,H,Z,E ~ 6 months

2004–2006 18/24 0/1 Am, Z, E, Ofx, Eto November 2004 ~6 months
(sanatorium) Ofx, E, Eto ~18 months

2007–2008 12/26 1/2 Km, Ofx, Eto, E, February 2007 ~8 months
(our department) (DST done) PAS, Cs

Ofx, Cs November  2007 ~18 months
E, Eto, PAS

April 2009 3/3 1/1 M. massiliense None

November 2009 3/3 1/1 ND None

April 2010 2/2 1/1 M. massiliense None

June–July 2010 2/2 DST done Am, Do, Ofx, Clr July 2010 ~1 month

August 2010 0/10 Do, Ofx, Clr August 2010 ~ 8 month
March 2011

*=Positive smears/smears done; **=positive culture / cultures done; ND=Not done
MTB=Mycobacterium tuberculosis, NTM=Non-tuberculosis mycobacteria; DST=Drug sensitivity testing; R=Rifampicin; H=Isoniazid; E=Ethambutol;
Ofx=Ofloxacin; S=Streptomycin; Z=Pyrazinamide; Am=Amikacin; Eto=Ethionamide; Km=Kanamycin; PAS=Para-aminosalycylic acid;
Cs=Cycloserine; Do=Doxycycline; Clr=Clarithromycin

Table 2. Antimicrobial drug resistance pattern of the isolated strain of Mycobacterium massiliense

Drug MIC (mcg/mL) Pattern

Trimethoprin/sulfamethoxazole 0.25/4.75 Susceptible

Ciprofloxacin 0.12 Susceptible

Moxifloxacin 0.25 Susceptible

Cefoxitin 4 Susceptible

Amikacin 1 Susceptible

Doxycycline 0.12 Susceptible

Clarithromycin 0.06 Susceptible

Linezolid 1 Susceptible

Imipenem 2 Susceptible

Cefepime 1 Susceptible

Amoxicillin/clavulanic acid 2:1 ratio 2/1 Susceptible

Ceftriaxone 4 Susceptible

Minocycline 1 Susceptible

Tobramycin 1 Susceptible
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A recent chest radiograph (postero-anterior view,
Figure 1) (May 2010) showed fibrotic lesions with
thin-walled cavities in both the lung fields. Compared
with the radiograph done a year earlier, there was
some increase in the size of the cavities. High
resolution computed tomography of the thorax (Figure
2) in November 2009 showed bilateral tubular
bronchiectasis and scattered fibrosis with thin-walled
cavities in the right upper and middle and left lower
lobes.

From July 2010 onwards, the patient was treated
with injection amikacin and oral doxycycline,
ofloxacin, clarithromycin (based on drug
susceptibility report) on a body weight basis. After
institution of therapy, there was a decrease in the
volume, purulence and blood streaking of the sputum.
Temperature remained in normal range but she
developed tinnitus and vertigo one month later,
requiring withdrawal of amikacin. Sputum-smear for
AFB was negative at the end of the first and second
months of therapy. On a review in March 2011, after 9
months of therapy, she had minimal symptoms, an
increase in weight of 7 Kg, and was sputum-smear
negative for AFB. Chest radiograph (PA view, Figure
3) showed fewer infiltrations and diminished size of
the cavities in both the lung fields.

Figure 1. Chest radiograph (postero-anterior view,
May 2010) showing fibrotic lesions with thin-walled
cavitary lesions in both the lung fields.

Figure 2. Computed tomography of the chest (November
2009) showing bilateral tubular bronchiectasis and
scattered fibrosis with thin-walled cavities in the right
upper and left lower lobes.

Figure 3. Chest radiograph (PA view, March 2011) showing
reduced infiltrations and diminished cavity size in both
the lung fields.

DISCUSSION

Currently, more than 125 NTM species have been
catalogued,9 an increase from approximately 50 in
1997. The partial 16S rRNA gene sequence analysis is
the most widely-used method for identification of
NTM and has led to the description of 40 new species
since 1992.1

In a developing country like India, tuberculosis
(TB) is a major health problem though NTMs are also
being increasingly reported as causative agents for
human infections.11 While Jesudason and Gladstone11

from south India reported an NTM isolation rate of
3.9%, Chakrabarthi et al12 from Chandigarh
documented an NTM isolation rate of 7.4%
from various clinical specimens. M. fortuitum and
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M. chelonae were the commonest isolates in these
studies.

Chronic pulmonary disease is the most common
clinical manifestation of NTM and it reflects the form
of disease and co-morbidities rather than the species
of NTM involved.13 Our patient, an elderly thin-built
woman, had prior TB, bronchiectasis and possibly
gastro-oesophageal reflux disease as facilitating co-
morbidities and presented clinico-radiologically as
chronic pulmonary TB.

The radiographic features of NTM may be
primarily fibrocavitary, similar to pulmonary TB, or
characterised by nodules and bronchiectasis.8 The
cavities are thin-walled with greater pleural reaction
and lesser surrounding parenchymal opacities than
that seen in classic pulmonary TB.9,13

Isolation of NTM in culture is essential for the
diagnosis of NTM lung disease. However, since the
NTM are ubiquitous and may contaminate
respiratory specimens, two or more positive culture
results for NTM from separate expectorated sputum
samples are required to make the microbiologic
diagnosis clinically significant as per the American
Thoracic Society guidelines.9   In our patient, sputum
culture was thrice positive for NTM and DNA
speciation done twice yielded M. massiliense.

Colonisation without infection (i.e., no tissue
invasion) is an unproven condition for NTM,9 some
preferring the term ‘indolent disease’ in that it may
not be evident that NTM are causing progressive
disease unless the patient is followed up for several
years. The significance of NTM isolation from a
patient during therapy for pulmonary TB is
uncertain.9 Co-existence of M. tuberculosis and NTM
has been reported in both HIV-1 infected and non-
infected patients.14 In these situations NTM may be
present only as a saprophyte (coloniser),14 but both
may also simultaneously cause disease requiring
specific treatments for the two mycobacteria.15

Persistent symptoms with repeated isolation of the
same pathogenic NTM species from respiratory
specimens and progressive radiologic changes
suggested disease rather than colonisation,16

prompting us to treat our patient after a year of
observation.

Rapidly growing mycobacteria are uniformly
resistant to the “standard” anti-tuberculosis drugs
and antibiotic susceptibility testing is, therefore,
recommended for all clinically significant isolates.
The treatment of the present patient was based on the
drug-susceptibility report.

Koh et al17 compared the clinical features and
treatment outcomes between patients with M.
abscessus and those with M. massiliense lung disease.
The clinical and radiographic manifestations of
disease caused by both species were similar. Response
rates to combination antibiotic therapy including

clarithromycin were higher in patients with M.
massiliense than in those with M. abscessus lung
disease.17 Inducible resistance to clarithromycin found
in M. abscessus isolates may explain this lack of
efficacy.17

In our patient, sputum-smear conversion occurred
after one month of therapy and has remained
negative at eight months follow-up with a significant
clinico-radiologic improvement.

Non-tuberculosis mycobacteria may be an under-
recognised cause of AFB sputum positivity, especially
in patients who have received treatment several times
or have developed MDR-TB.
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