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1  |  BACKGROUND

There are more than 190 species and subspecies of non-
tuberculous mycobacteria (NTM) identified in the natu-
ral environment. They can cause a variety of infections in 
humans, with the lung being the most commonly affected 
organ, accounting for up to 90%.1,2 According to the growth 
rate, NTM species can be categorized into two types: rap-
idly growing and slowly growing.3 Mycobacterium cosmeti-
cum belongs to the rapidly growing type of NTM. The first 
case of M. cosmeticum infection was reported in a female 
patient at a Venezuelan nail salon who presented with a 
subcutaneous granuloma.4 Only two cases of pulmonary 
infection due to M. cosmeticum have been reported previ-
ously, including a kidney transplant recipient and a pa-
tient with acquired immunodeficiency syndrome.5 Here, 
we report a case of pulmonary infection due to M. cosme-
ticum in a patient with systemic sclerosis, adding to our 
understanding of this rare pathogen.

2  |  CASE PRESENTATION

On November 27, 2021, a 31- year- old woman was admit-
ted to the Department of Pulmonary Medicine because of 
an elevated serum creatinine level for 1 month and exac-
erbation of chest discomforts for 1 week. She also reported 
chills, fever (temperature 38°C– 39°C), cough, and blood- 
tinged sputum. The patient had a history of systemic 
sclerosis, interstitial pneumonia, stage 5 chronic kidney 
disease, uremic cardiomyopathy, anemia of chronic renal 
disease, renal hypertension, and acute left- sided heart 
failure.

Her medications included prednisone 20 mg once daily, 
tripterygium glycosides 20 mg three times a day, asiatico-
side 12 mg three times a day, glucuronolactone 100 mg 
three times a day, nifedipine 100 mg twice a day, and bi-
soprolol 5 mg once daily.

On admission, the patient had dyspnea with a respi-
ratory rate of 33 breaths/min. She was provided with 
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Key Clinical Message
Pulmonary infection due to Mycobacterium cosmeticum was reported in only two 
patients previously. More studies are warranted to define its characteristics and 
treatments. We report a systemic sclerosis patient who had a pulmonary infec-
tion due to M. cosmeticum and then successfully recovered after treatment with 
combination antibiotic regimen.
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continuous high- flow humidified oxygen (oxygen con-
centration 38%, oxygen flow 35 L/min). The initial labo-
ratory tests showed leukocytosis with a white blood cell 
count of 3.31 × 109/L, neutrophils 86.3%, hemoglobin 
95 g/L, and procalcitonin 5.95 ng/mL. Chest X- ray and 
computed tomography examinations revealed bilateral 
increased infiltrations, reticular and ground- glass opac-
ities, and multiple cord- like and patchy high- density 
shadows (Figure  1). She was treated with piperacillin– 
tazobactam, cefoperazone– sulbactam, and moxifloxacin. 
Her fever subsided, but she still had persistent dyspnea 
and cough.

The patient underwent bronchoalveolar lavage 
(BAL) and microbiological examinations. The BAL 
sample gram staining, bacterial and fungal cultures, 
Mycobacterium tuberculosis polymerase chain reaction, 
and Aspergillus immunological test were all negative. 
Metagenomic next- generation sequencing (mNGS) of 
the BAL sample indicated M. cosmeticum (sequence 
number 7440). The patient was provided with rifam-
picin 0.45 g once daily, ethambutol 0.75 g once daily, 
clarithromycin 0.5 g twice a day, and moxifloxacin 0.4 g 
intravenous administration once daily for 21 days. Then, 
rifampicin, ethambutol, and clarithromycin were con-
tinued for additional 14 days. The patient developed a 
rash. Hence, ethambutol was discontinued. Rifampicin 
and clarithromycin were continued for additional 
4.5 months. Repeat chest computed tomography exam-
ination indicated greatly improved bilateral infiltrations 
and opacities (Figure 2). The patient also reported sig-
nificantly improved dyspnea and cough.

3  |  DISCUSSION

Systemic sclerosis is a multisystem disease, affecting 
multiple organs and systems, including the skin, gastro-
intestinal tract, lung, heart, kidney, and peripheral blood 
vessels. Pulmonary involvement commonly presents as 
interstitial pneumonia and pulmonary hypertension.6 In 

addition, secondary bacterial infections were reported oc-
casionally in the literature. Iwata et al. reported a case of 
pulmonary infection due to Mycobacterium kansasii in a 
patient with systemic sclerosis– rheumatoid arthritis over-
lap syndrome, which improved after rifampicin, isoniazid, 
and ethambutol treatments.7

Of the more than 190 NTM species and subspecies, 
Mycobacterium avium, M. kansasii, and Mycobacterium xe-
nopi belong to the slowly growing type, and Mycobacterium 
abscessus belongs to the rapidly growing type. Rapidly 
growing mycobacteria cause various human infections. 
Pulmonary infection caused by NTM is difficult to diag-
nose. Its infection should also be distinguished from col-
onization and contamination. The guidelines from the 
Infectious Diseases Society of America recommended 
that in pulmonary infection caused by NTM, all the ev-
idence from the clinical, imaging, and microbiological 
evaluations should be considered.2 The imaging results 
are mainly nodules, cavities, or bronchiectasis with mul-
tiple nodules. Microbiological diagnostic criteria include 
a positive culture of at least two independent sputum 
specimens, at least one positive culture of BAL fluid, his-
tological features of mycobacteria in the endobronchial or 
lung biopsy, or one or more sputum or bronchial lavage 
cultures positive for NTM.

M. cosmeticum was first reported in 2004.4 The first 
batch of bacterial strain was from drains and sinks at a 
nail salon in Atlanta, Georgia, USA, and a subcutaneous 
granuloma in a woman in Venezuela undergoing meso-
therapy. Subsequently, there were more cases of M. cos-
meticum infections reported,8– 14 including infections in 
the lung, joint, catheters, ascites, skin, and colon, as well 
as systemic infection. M. cosmeticum was also detected in 
the environment.15– 17 Organ involvement and widespread 
environmental distribution of M. cosmeticum confirm its 
pathogenicity.

Here, we report a case of M. cosmeticum pneumonia in 
a patient with systemic sclerosis. The patient had clinical 
symptoms and signs of pulmonary infection, with pulmo-
nary imaging indicating increased infiltrations, reticular 

F I G U R E  1  Chest X- ray (A) and 
computed tomography (B) examinations 
revealed increased infiltrations, reticular 
and ground- glass opacities, and multiple 
cord- like and patchy high- density 
shadows.
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and ground- glass opacities, and multiple cord- like and 
patchy high- density shadows. The mNGS of the BAL sam-
ple reported M. cosmeticum. The mNGS technology has 
high sensitivity and specificity for strain identification and 
can help diagnose NTM disease. To the best of our knowl-
edge, this is the first case of systemic sclerosis co- occurring 
with pulmonary infection due to M. cosmeticum. There is 
no specific guideline recommendation for the treatment 
of pulmonary infection due to M. cosmeticum. Macrolides, 
quinolones, imipenem, cefoxitin, minocycline, linezolid, 
rifampicin, and sulfamethoxazole have been used to treat 
the rapidly growing M. abscessus.18,19 Macrolides are the 
basis of combination therapy. In vitro, M. cosmeticum is 
sensitive to moxifloxacin, clarithromycin, amikacin, sul-
famethoxazole, and linezolid.9,15 A patient with ascites 
infection due to M. cosmeticum successfully recovered 
after treatments with rifampicin, isoniazid, ethambutol, 
and pyrazinamide for 2 months and rifampicin and isoni-
azid for months.11 Our patient was immunocompromised 
because of her chronic illnesses and long- term predni-
sone treatment. The treatments with tripterygium and 
asiaticoside also have immunomodulatory and immuno-
suppressive effects,20,21 which may have increased her sus-
ceptibility to rare infections. We detected M. cosmeticum 
in the BAL sample through the mNGS method but not 
the bacterial culture. Therefore, we could not perform a 
drug sensitivity analysis. We selected rifampicin, etham-
butol, clarithromycin, and moxifloxacin as her treatment 
regimen. Rifampicin and ethambutol are classic antimy-
cobacterial medications. Rifampicin binds strongly to 

the DNA- dependent RNA polymerase β subunit, thereby 
inhibiting bacterial RNA synthesis.22 Ethambutol blocks 
the synthesis of M. tuberculosis cell wall and has certain 
antibacterial activities against M. tuberculosis and some 
NTM species.23 Clarithromycin inhibits bacterial pro-
tein synthesis by binding to the nuclear protein 50S sub-
unit. Most NTM species are sensitive to clarithromycin.24 
Moxifloxacin kills M. tuberculosis by inhibiting the DNA 
topoisomerase II and preventing DNA replication and 
transcription.25 In our patient, after the combination ther-
apy, the lung infection resolved.

4  |  CONCLUSION

We report a case of pulmonary infection due to M. cosme-
ticum in a patient with systemic sclerosis. M. cosmeticum 
was detected through the mNGS method. She had clini-
cal presentations of cough and fever, with imaging results 
indicating bilateral pulmonary involvement. After the 
treatment with combination antibiotic regimen, her pul-
monary symptoms resolved, which supported the diagno-
sis of M. cosmeticum infection.
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F I G U R E  2  Repeat chest computed tomography examination 
displaying greatly improved bilateral pulmonary infiltrations and 
opacities.
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