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“Mycobacterium canettii” Isolated from a Human Immunodeficiency
Virus-Positive Patient: First Case Recognized in
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We report the first case of tuberculosis caused by “Mycobacterium canettii” recognized in the United States.
The pathogen was isolated from the cerebrospinal fluid of a 30-year-old Sudanese refugee.

CASE REPORT

A 30-year-old female Sudanese refugee was admitted to a
Baltimore, MD, hospital in January 2005 with advanced AIDS
complicated by prior episodes of pneumonia and a reported
history of treated tuberculosis. Two months earlier, the patient
had been admitted to a Kampala, Uganda, hospital for treat-
ment of severe wasting (weight upon admission was 35 kg).
There she demonstrated a stiff neck, but no cells or microor-
ganisms were detected in the cerebrospinal fluid (CSF), and
“she recovered very quickly on fluids, food, and fluconazole.”
Three sputa were smear negative for acid-fast bacilli (AFB),
and a chest radiograph was normal.

Upon admission to the Sinai Hospital of Baltimore, the
patient complained of anorexia, nausea and vomiting, weight
loss, right upper quadrant abdominal pain, inability to ambu-
late, and left foot pain. She was under an antiretroviral therapy
that included stavudine, lamivudine, nevirapine, and sulfame-
thoxazole-trimethoprim for opportunistic infections. Her vital
signs were normal but she appeared cachectic, with reduced
muscle mass and strength, and had multiple hyperpigmented
patches over both lower extremities, including a purplish dis-
coloration on the plantar aspect of the left foot. Genital ulcers
were present. The remainder of the examination was unre-
markable.

Initial diagnostic studies revealed neutropenia with a white
blood cell (WBC) count of 1,100 cells/mm3 (64% polymorpho-
nuclear cells, 16% lymphocytes, and 16% monocytes), pro-
found cellular immunodeficiency with a CD4 count of 2 cells/
mm3, and a human immunodeficiency virus viral load of 2,040

copies/ml. Bacterial cultures of blood, urine, and sputum were
negative for pathogens, and a chest radiograph was unremark-
able. A punch biopsy of the purplish lesion of the left foot
revealed Kaposi’s sarcoma, and a helical computer-assisted
tomography (CAT) scan of the abdomen and pelvis demon-
strated scattered, hypodense lesions of both the liver and
spleen thought to possibly represent either parenchymal Ka-
posi’s sarcoma, disseminated fungal or mycobacterial process,
or a pyogenic infection. A CAT scan of her head showed mild
right cerebellar atrophy. Three blood cultures (Bactec 13A
medium) were negative for mycobacteria, and a bone marrow
biopsy revealed no granuloma and no organisms by Kinyoun’s
AFB staining, methenamine silver, or periodic acid-Schiff
stains. Growth detection for mycobacteria of the bone marrow
specimen was also negative in the Bactec 13A medium.

The patient was treated with ampicillin-sulbactam for pos-
sible hepatic microabscesses, acyclovir for genital herpes, and
sulfamethoxazole-trimethoprim and weekly azithromycin for
opportunistic infections. Anti-retroviral therapy was altered
slightly to include abacavir, lamivudine, and nelfinavir. In spite
of the applied treatment, the patient became progressively
apathetic, with few verbal responses. A magnetic resonance
imaging scan of the brain demonstrated a left parietal mass,
abnormal enhancement of the medial frontal lobe, left frontal
and anterior temporal lobe, and basal cisterns as well as the
meninges. A CSF examination on the 21st hospital day re-
vealed 89 WBC/mm3 (82% polymorphonuclear cells, 16% lym-
phocytes, and 2% monocytes), 53 mg/ml glucose, and 209
mg/ml protein, and no organisms were seen by either Gram or
Kinyoun staining. The CSF was negative for both the crypto-
coccal antigen test and a PCR assay for herpes simplex virus.
Growth detection of the CSF was negative for mycobacteria,
and a serum toxoplasmosis immunoglobulin G titer was also
negative. Cytomegalovirus encephalitis was suspected, and
ganciclovir was added to the treatment regimen. An oncology
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consultant suggested the possibility of disseminated Kaposi’s
sarcoma or non-Hodgkin lymphoma, the latter supported by
the presence of Epstein-Barr virus DNA in CSF as determined
by PCR (5,135 copies per ml).

In spite of the applied treatment, the patient’s condition
deteriorated, leading to progressive respiratory insufficiency
which required intubation. Repeat CAT scans of the abdomen
showed improvement in the hepatosplenic lesions. Cultures of
blood and bone marrow showed no growth of AFB at 3 weeks
of incubation on Bactec 13A medium. The patient developed
generalized tonic-clonic seizures, and phenytoin was added. A
repeated CSF examination (9 days after the first, on the 30th
hospital day) revealed 873 WBC/mm3 (92% polymorphonu-
clear cells), 70 mg/ml glucose, and 556 mg/ml protein, but still
no organisms were seen by Gram and Kinyoun staining. Pro-
gressive and irreversible respiratory failure ensued such that
the patient’s family instructed that no further therapy be given.
The patient fulfilled neurologic criteria for brain death on the
34th hospital day. No autopsy was performed.

All cultures (bone marrow, blood, and CSF from the 21st
hospital day) were negative at 6 weeks for AFB, but the CSF
from the 30th hospital day was reported to be growing an AFB
in liquid medium approximately 2 weeks after the patient’s
demise.

The acid-fast organism that was isolated from the patient
was identified as part of the Mycobacterium tuberculosis com-
plex (MTC) by the AccuProbe TB assay (GenProbe Inc., San
Diego, CA). On solid medium, the isolated MTC strain
showed an eugonic, smooth, white, glossy colony morphology
on Löwenstein-Jensen and Middlebrook 7H11 agar (Fig. 1).
The strain was negative for niacin production and nitrate re-
duction and did not exhibit catalase activity after heat inacti-
vation at 68°C. It was susceptible to first-line drugs (0.4 �g/ml
isoniazid, 2.0 �g/ml rifampin, 2.5 and 7.5 �g/ml ethambutol, 2
and 6 �g/ml streptomycin; Bactec 460TB system) and was
resistant to pyrazinamide (PZA; 100 �g/ml; Bactec 460TB
system) and thiophene-2-carboxylic acid hydrazide (1, 5, and
10 �g/ml; agar proportion method) (11, 13). The unusual mor-
phology and biochemical characterization prompted the refer-
ral of the isolate to a reference center for further identification
to the species level.

Genetic analysis of the isolate was performed according to
the following technologies: PCR-restriction fragment length
polymorphism analysis of the hsp65 gene, mutation analysis of
the pncA gene by automated DNA sequencing, PCR-based
genomic deletion analysis (region of difference 1 [RD1], RD4,
RD9, RD10, RD12, and M. tuberculosis-specific deletion 1),
and spoligotyping (8, 16, 17, 21, 22). Results of these assays
revealed that the isolate carried the “Mycobacterium canettii”-
specific C-to-T mutation in the hsp65 gene (8) and the A-to-G
mutation at position 138 in the pncA gene (22). Deletion anal-
ysis identified the presence of RD1, RD4, RD9, RD10, and
tuberculosis-specific deletion 1 as well as the absence of RD12,
also characteristic for “M. canettii” (10). Repeated spoligotyp-
ing indicated that all 43 spacer sequences were absent. On the
basis of these phenotypic and genetic characteristics, the strain
was identified as “M. canettii.”

The MTC consists of the closely related organisms M. tuber-
culosis, M. africanum, M. bovis, M. bovis BCG, M. caprae, M.
microti, M. pinnipedii, the dassie bacillus, and “M. canettii”
(2–4, 23). “Mycobacterium canettii” is a rarely identified mem-
ber of the MTC that, according to our present knowledge,
infects only humans and shows a geographical restriction to
Africa (6, 18, 24).

“M. canettii” is characterized by eugonic growth, with
smooth, white, glossy colonies on solid medium. Its biochem-
ical characteristics indicate that it is unable to produce niacin,
but it is capable of nitrate reduction and has positive urease,
Tween 80 hydrolysis, and catalase activities (at 22°C, although
not after heat inactivation at 68°C). It is naturally resistant to
thiophene-2-carboxylic acid hydrazide and PZA (8, 18, 24).
Genetically, it can be distinguished from other members of the
MTC by an unusual composition of the direct repeat cluster
when assessed by spoligotyping, by specific mutations in the
gyrB, hsp65, and pncA genes, and by genomic deletion analysis
(7–10, 22, 24).

To our knowledge, this is the first case in which tuberculosis
attributable to “M. canettii” was recognized in the United
States. Recognition and referral of unusual members of the
MTC for further speciation is essential to effectively guide
public health and primary care decisions because of the differ-
ent epidemiology, host spectrum, geographic range, pathoge-
nicity, and drug susceptibility of each member (2, 13, 16, 25).
The accurate molecular identification of species of the MTC
may help to guide public health and primary care decisions
more effectively since (i) the level and target (humans and
animals) of contact tracing can be different in cases of M.
tuberculosis and M. bovis or M. caprae infections; (ii) unneces-
sary PZA treatment can be rapidly excluded from the regimen
in the case of M. bovis, M. bovis BCG, and “M. canettii” infec-
tion (these members of the complex are naturally resistant to
PZA) (8, 20); and (iii) the epidemiology and clinical signifi-
cance of unusual members (i.e., M. bovis, “M. canettii,” or M.
caprae) of the complex in areas where they are more common
but not identified can be better understood (5, 14, 15, 19).

Recent genetic studies suggest that “M. canettii” represents

FIG. 1. Colony morphology of the “Mycobacterium canettii” isolate
on Middlebrook 7H10 agar (4 weeks old).
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one of the most ancient phylogenetic lineages of the tubercle
bacilli (9, 12). The natural reservoir, host range, and mode of
transmission of “M. canettii” are not adequately known since
many clinical laboratories use tests that identify only to the
MTC level. Therefore, the geographic distribution and preva-
lence of “M. canettii” are probably underestimated.

This report indicates that the rapid, accurate, and routine
identification of “M. canettii” is useful to gain more informa-
tion about its virulence, pathogenesis, and clinical presentation
(i.e., pulmonary and extrapulmonary manifestation) and to
better understand the clinical importance of this pathogen.
Foreign-born patients account for an increased proportion of
tuberculosis cases in the United States, which raises the im-
portance of recognizing and rapidly differentiating the unusual
members of the MTC (1).

We thank Julie Kiehlbauch for the critical review of the manuscript
and Jeffrey R. Driscoll for performing the IS6110 restriction fragment
length polymorphism and spoligotyping assays.
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