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ARTICLE INFO ABSTRACT

Mycobacterium celatum is a slow-growing, non-tuberculous mycobacterium (NTM) and a rare cause of infection
in humans. Infection occurs primarily by inhalation or direct inoculation from environmental sources, and this
pathogen has been reported to cause localized infections in the lungs and lymph nodes of both im-
munocompetent and immunocompromised patients, and disseminated disease in immunocompromised patients.
Here, we present a case of pulmonary infection with M. celatum in an immunocompetent 68-year-old male with
clinical features similar to tuberculosis. The patient initially developed palpitations, worsening fatigue, night
sweats, dyspnea, productive cough, and weight loss. Computed tomography angiogram of the chest revealed a
right upper lobe pulmonary artery embolus and extensive biapical fibronodular cavitary densities. Two separate
sputum samples were positive for acid-fast bacilli (AFB) and sputum cultures were positive for M. celatum. The
patient responded well to treatment with clarithromycin, ciprofloxacin, and ethambutol. We advise physicians to
consider M. celatum infection in the differential diagnosis of patients with symptoms and radiographic and
microbiologic evidence suggestive of NTM pulmonary infection.
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Introduction

M. celatum was first identified in 1993 from clinical isolates of
mycobacteria collected from human patients infected with im-
munodeficiency virus (HIV) [1]. M. celatum is an acid-fast, non-photo-
chromogenic (i.e., unpigmented), slow-growing organism that bio-
chemically resembles M. xenopi [2]. M. celatum is one of the clinically
important NTM, which are ubiquitous in nature and can be isolated
from groundwater, soil, house dust, domestic and wild animals, and
birds [3]. The NTM are not spread from person to person, rather in-
fections, including nosocomial infections, are the result of inhalation or
direct inoculation from environmental sources [4-6]. M. celatum has
been reported to cause localized infections in the lungs and lymph
nodes, and disseminated disease in immunocompromised patients [7].
The species name, celatum, Latin for secret, was chosen to reflect the
concealed or hidden nature of the organism among the characterized
mycobacteria. Here, we report a case of a HIV-negative patient with a
suspected Mycobacterium tuberculosis, atypical mycobacteria, or fungal
pulmonary infection, who was subsequently diagnosed with M. celatum
infection and responded well to treatment with clarithromycin, cipro-
floxacin, and ethambutol.
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Case presentation

A 68-year-old Caucasian male presented for an infectious disease
consult with intermittent fever, night sweats, atrial flutter, and a pro-
ductive cough of 6-month duration. His sputum was clear/white in the
morning and improved during the day although he reported that his
sputum sometimes became gray during the day. The patient’s weight
decreased from 210 to 130 pounds over the last year, which he de-
scribed as intentional. Past medical history included a 55-year history
of cigarette smoking (2 ppd), a 50-year history of marijuana use,
chronic obstructive pulmonary disease, peripheral vascular disease,
peripheral artery disease, and basal and squamous cell skin cancer. The
patient reported no recent sick contacts and no one in his family had
similar symptoms.

The patient was born and raised in Illinois and currently lives in a
rural area of Michigan with his wife, children, dogs, a parrot, and
canaries. The birds are kept in cages, which he cleans without wearing a
mask. He served in Vietnam from 1966 to 1968 and denied exposure to
M. tuberculosis during that time. He was employed as a nurse with his
most recent employment in a prison in Allegan, Michigan where he
worked for 2 years before retiring 6 years ago. His PPD (purified protein
derivative) tests were negative during his employment, and no inmates
had a positive PPD while he worked at the prison. He indicated a
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Fig. 1. Coronal view (anterior chest). Severe emphysematous changes bilaterally with extensive cavitation in each upper lobe.

remote history of close exposure to tuberculosis while working as a
nurse in the 1970s when he performed CPR without a barrier on a
patient with active tuberculosis. Serial chest x-rays and four PPD skin
tests in the following year were negative.

On examination, he appeared alert and well-oriented with de-
creased breath sounds bilaterally on auscultation. Chest x-rays revealed
bilateral upper lobe caviation with coarse interstitial markings, par-
enchymal distortion, hilar retraction, and pleural thickening consistent
with possible infection with M. tuberculosis, atypical mycobacteria, or a
fungus. Computed tomography angiography of the chest demonstrated
a single small embolus in the right upper lobe artery and severe em-
physematous changes bilaterally, with extensive cavitation in each
upper lobe consistent with a mycobacterial infection (Figs. 1-3). The
patient was admitted with a presumptive diagnosis of reactivation
pulmonary tuberculosis based on his history of employment as a nurse
in several hospitals and a prison, and his history of direct contact with a
patient with active tuberculosis. Quadruple anti-tuberculosis therapy
with isoniazid, rifampin, pyrazinamide, and ethambutol was initiated.
Sputum samples were collected for microscopic analysis and culture,
and blood was collected for labs and testing for HIV and hepatitis B and
C.

Lab results for HIV, hepatitis B and hepatitis C were negative,
however two separate acid-fast bacilli smears of sputum demonstrated
numerous acid-fast bacilli. During the second week of admission, the
quadruple anti-tuberculosis therapy was discontinued due to elevations
in alanine aminotransferase (305 U/L) and aspartate aminotransferase
(185U/L) levels, and a negative interferon gamma release assay
(Quantiferon-TB Gold) for tuberculosis. Despite discontinuing the anti-
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tuberculosis therapy, the patient improved and was released from the
hospital. The discharge plan was thoroughly discussed with the patient
and a follow-up visit was scheduled.

During initial outpatient follow-up two weeks later, the patient was
clinically improved and reported feeling “much better.” However, re-
peat acid-fast bacilli stains continued to demonstrate numerous acid-
fast bacilli and the patient’s chest x-ray remained unchanged. Sputum
cultures were negative when examined with a direct M. tuberculosis
complex gene probe (AccuProbe, Hologic), and broth cultures
(Middlebrook 7H9 broth) were sent to the Michigan Department of
Community Health Bureau of Laboratories and subsequently identified
as M. celatum by high performance liquid chromatography (HPLC) and
chemistries. The patient was started on clarithromycin, ciprofloxacin,
and ethambutol. Four weeks later, the patient reported no fever, no
sweats, diminished cough, and a sputum with decreased viscosity and
coloration. The patient has continued follow up in the outpatient set-
ting, and six months after discharge, both acid-fast bacilli smears and
cultures for M. celatum have continued to be negative.

Discussion

M. celatum was first identified in 1993 by Butler et al., from unusual
strains not considered typical of the previously described
Mycobacterium species [1]. These strains were isolated from patients
residing in diverse geographic locations in the United States, including
California, New York, Ohio, Michigan, Illinois, Texas, Pennsylvania,
Tennessee, and Virginia. M. celatum was isolated from a variety of
clinical specimens from these patients, including bronchial washes,
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Fig. 2. Coronal view (posterior chest). Severe emphysematous changes bilaterally with extensive cavitation in each upper lobe.

stools, sputum, and vertebral bone. M. celatum is a non-photo-
chromogenic (Runyon classification group III), slow-growing, acid-fast,
NTM that does not form cords or branches (cord factor negative), and
morphologically appears as a slender rod although occasional coccoidal
forms may also be observed [1]. M. celatum biocehmcially resembles M.
xenopi, but is differentiated from M. xenopi by its inability to grow
consistently at 45 °C, resistance to most anti-tuberculosis drugs, and a
distinctive mycolic acid composition containing alpha-, keto-, and
methoxy-mycolic acids [8]. While unique, the M. celatum 16S rRNA
gene sequence clearly links this species to the genus Mycobacterium, and
to date three types of M. celatum (types 1-3) have been identified. Pa-
tients encounter M. celatum in environmental sources, and although M.
celatum has been found in ferrets [9], white-tailed trogon [10], and
domestic pigs and roe deer [11], there is currently limited epidemio-
logic evidence to suggest that M. celatum infection is a zoonotic disease.

Shortly after the identification of M. celatum, cases began to appear
in the literature. In 1993, for example, a HIV-positive 28-year-old
woman presented with fever, malaise, severe anemia, and splenome-
galy. Her past medical history was remarkable for repeated admission
to the hospital with Pneumocystis carinii (now P. jiroveci) pneumonia and
cytomegalovirus retinitis. Following isolation of the organism from the
patient’s blood, sequencing of the 16S rRNA gene confirmed M. celatum
as the cause of the patient’s disseminated infection [12]. Following this
report, M. celatum was identified as the cause of cervical lymphadenitis
in an immunocompetent 15-month-old boy. Acid-fast bacilli were
identified in the pus obtained by incision of one lymph node from this
patient, and histology showed lymphadenitis with granulomatous in-
flammation, caseating necrosis, and acid-fast bacilli. A diagnosis of M.
celatum was confirmed by sequencing the 16S rRNA gene [13]. Addi-
tional reports continued to identify M. celatum infection in HIV-positive
patients [14,15], and M. celatum has also been shown to cause fatal
disease in immunocompetent patients [16,17].
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Infection with M. celatum or M. tuberculosis produce similar symp-
toms, including cough, weight loss, lung infiltrates, and cavitary lung
lesions [19], likely reflecting similar pathogenic mechanisms. Compli-
cating diagnosis further is the finding that M. celatum types 1 and 3
cross-react with gene probes used to detect M. tuberculosis, which has
made this pathogen a challenge to diagnose [18]. Thus, M. tuberculosis
complex and M. avium complex DNA is currently detected by real-time
polymerase chain reaction (PCR), and negative cultures are further
characterized using matrix-assisted later desorption/ionization-time of
flight mass spectrometry (MALDI-TOF). Newer techniques include nu-
cleic acid amplification and sequencing of the 16S rRNA gene, which is
both highly sensitive and fast [20].

Standardized therapy for M. celatum has not been firmly established,
however, results of in vitro susceptibility testing are useful in guiding
therapy selection [21,22]. It is noteworthy, however, that discrepancy
between resistance results in NTM isolates and clinical response in
patients has been observed [23]. M. celatum isolates have shown vari-
able susceptibility to antimicrobial agents, with most isolates showing
susceptibility to azithromycin and clarithromycin, variable suscept-
ibility/resistance to ciprofloxacin and isoniazid, and resistance to ri-
fampin. Thus, treatment regimens have included various combinations
of clarithromycin, ciprofloxacin, pyrazinamide, ethambutol, rifabutin,
clofazimine, and amikacin [7,24,25]. In one report, a patient with
primary skin involvement as well as extensive pulmonary treatment
was treated initially with clarithromycin, isoniazid, and ethambutol for
15 months. After new infiltrates on both lungs and new enlarged lymph
nodes were observed, therapy was changed to azithromycin, cipro-
floxacin, and pyrazinamide resulting in rapid improvement and dis-
continuation of treatment after 24 months [26].
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Fig. 3. Sagittal view (right lung). Severe emphysematous changes bilaterally with extensive cavitation in each upper lobe.

Conclusion

M. celatum should be suspected when acid-fast bacilli that are bio-
chemically similar to and behave like M. avium-intracellulare or M. xe-
nopi are identified in patients that do not respond to an appropriate
treatment regimen. Continued advancement of techniques for rapid
identification of the NTM beyond the current use of HPLC, chemistry,
and MALDI-TOF, are expected to facilitate rapid selection of appro-
priate therapeutic treatments and thus improve patient outcomes
[27-29].
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