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dell’indagine conoscitiva nazionale sulla diagnostica delle
infezioni da micobatteri negli ospedali sede di reparti di
Malattie Infettive. Microbiol Med 1996; 11: 59–62.

16. Drobniewski FA, Watt B, Smith EG et al. A national audit
of the laboratory diagnosis of tuberculosis and other
mycobacterial diseases in the United Kingdom. J Clin
Pathol 1999; 52: 334–337.

17. Anonymous. Linee-guida per il controllo della malattia
tubercolare, su proposta del Ministero della Sanità, ai sensi
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ABSTRACT

This report describes the characterisation of a
mycobacterium involved in a case of septic arth-
ritis in an AIDS patient that was treated success-
fully with specific anti-mycobacterial drugs. The
biochemical and cultural features, and the mycolic
acid pattern as assessed by high-performance
liquid chromatography, were fully compatible
with the isolate being Mycobacterium flavescens.
However, the isolate’s 16S rDNA sequence dif-
fered by five nucleotides from the two known
sequevars of M. flavescens, thus indicating that this
isolate belonged to a new 16S rDNA sequevar.
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growth rate, that was described for the first time
in 1962 following isolation from a drug-treated
tuberculous guinea-pig [1]. Although the isolation
of M. flavescens from human specimens is not
uncommon, only in extremely rare cases has this
organism been considered to be responsible for
disease. The authoritative review by Wayne and
Sramek [2] reported only five human infec-
tions ‘tentatively or confidently attributed to
M. flavescens’, and noted that none of these cases
provided ‘sufficient description of the organism
to permit the identification to be evaluated’. Five
further cases, again with few details of the
identification of the organism, have been reported
subsequently [3–7].

The present report describes a case of septic
arthritis attributed to an organism with the
distinctive phenotypic features of M. flavescens
and a unique nucleotide sequence within the 16S
rRNA gene that closely resembled the sequences
characterising this species. Conventional investi-
gations included all of the biochemical and
cultural tests performed most frequently [8]. The
cell-wall mycolic acids were investigated by high-
performance liquid chromatography (HPLC) ana-
lysis as recommended by the Centers for Disease
Control and Prevention for the UV detection of
mycolic acid following its derivatisation to
bromophenacyl esters [9]. Antimicrobial suscep-
tibilities to ciprofloxacin, clarithromycin, etham-
butol, rifabutin, rifampicin and streptomycin
were investigated by determining the MICs in
liquid radiometric medium following the proce-
dure recommended for organisms belonging to
the Mycobacterium avium complex [10]. The com-
plete sequence of both strands of the 16S rDNA
was determined as described previously [11].

The organism, coded FI-28796, was isolated in
1996 from a 34-year-old haemophilic male, who
had been HIV-seropositive since the age of
22 years and was recognised as an AIDS case
11 years later following the development of oeso-
phageal candidosis. The patient was hospitalised
because of symptoms consistent with acute septic
arthritis (fever, pain, swollen joints). The synovial
fluid yielded by arthrocentesis was yellowish in
colour and dense in appearance, and microscopy
revealed giant-cell phlogosis. The CD4+ lympho-
cyte count was 1 cell ⁄mL and the HIV-1 load was
446 911 copies ⁄mL. Following the isolation of an
acid-fast bacillus from the fluid, empirical treat-
ment with clarithromycin, ciprofloxacin and eth-
ambutol was initiated. MICs for the isolate were as
follows: ciprofloxacin £ 1 mg ⁄mL, clarithromycin
£ 2 mg ⁄mL, ethambutol £ 2 mg ⁄mL, rifabutin
1 mg ⁄mL, rifampicin 2 mg ⁄mL and streptomycin
£ 2 mg ⁄mL, thus confirming that the empirical
treatment was appropriate. Treatment was dis-
continued after 4 months (clarithromycin was
discontinued 1 month earlier), at which time the
articular symptoms had resolved completely;
there has been no relapse to date.

The mycobacterial isolate was identified ini-
tially as M. flavescens by HPLC and cultural
features such as an intermediate growth rate at
25–37�C, the scotochromogenic pigmentation of
the smooth colonies, tolerance to NaCl 5% w ⁄v,
and positive tests for nitrate, 68�C catalase,
semiquantitative catalase (> 45 mm), Tween-80
hydrolysis and urease. The 16S nucleotide se-
quence (GenBank accession number AJ536296) of
the isolate differed from any others reported so
far. Three species, i.e., Mycobacterium brumae,
Mycobacterium goodii and M. flavescens, shared

Fig. 1. Alignment of 16S rDNA, including the hypervariable region A, from FI-28796, Mycobacterium flavescens,
Mycobacterium brumae and Mycobacterium goodii, commencing with position corresponding to base 118 on the Escherichia
coli 16S rDNA. sqv., sequevar.
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the highest matching score (95% identity) [12]. If
indeterminate nucleotides were considered as
matching, each species had five mismatches in
the hypervariable region A (Fig. 1). Of the three
possibilities, only M. flavescens appeared to be
phenotypically compatible with FI-28796, as the
other species are non-chromogenic and grow
rapidly with completely different HPLC patterns
(Fig. 2). The mismatch of five nucleotides within a
stretch of 150 bases compares with the discrep-
ancy of six bases located in the hypervariable
region A and in the adjacent trait (Fig. 1) that
distinguishes sequevars 1 and 2 of M. flavescens.
Therefore, combined with the excellent match of
the phenotypic features, it seems that FI-28796
represents a third, previously undescribed,
sequevar of the species M. flavescens.

In conclusion, this is the first report in which
the in-depth characterisation of the isolate,
according to recent recommendations [13], is con-

sistent with the involvement in human infection
of an organism belonging, or at least highly
related, to the species M. flavescens. Although
repeated joint bleeding and the patient’s immu-
nosuppression were the predisposing factors for
the arthritis, the systemic (fever) and local (swell-
ing, pain) signs of infection, coupled with
response to specific anti-mycobacterial treatment,
suggests that the isolated organism was the
causative agent of the infection.
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REFERENCES

1. Bojalil LF, Cerbón J, Trujillo A. Addasonian classification
of mycobacteria. J Gen Microbiol 1962; 28: 333–346.

2. Wayne LG, Sramek HA. Agents of newly recognized or
infrequently encountered mycobacterial diseases. Clin
Microbiol Rev 1992; 5: 1–25.

3. Allen DM, Chng HH. Disseminated Mycobacterium flaves-
cens in a probable case of chronic granulomatous disease.
J Infect 1993; 26: 83–86.

4. Bonafe JL, Grigorieff-Larrue N, Bauriaud R. Les myco-
bacterioses cutanees atypiques. Ann Dermatol Venereol
1992; 119: 463–470.

5. Bullington RH, Lanier JD, Font RL. Nontuberculous
mycobacterial keratitis. Report of two cases and review of
the literature. Arch Ophthalmol 1992; 110: 519–524.

6. de Escalante B, Lacasa J, Ruiz F, Sánchez E. Pleuritis por
Mycobacterium flavescens. Enferm Infecc Microbiol Clin 1994;
12: 169.

7. Fischer PR, Christenson JC, Pavia AT, Orme GA. Postop-
erative Mycobacterium flavescens infection in a child. Infect
Dis Clin Pract 1997; 6: 263–265.

8. Metchock BG, Nolte FS, Wallace RJ. Mycobacterium. In:
Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH,
eds. Manual of clinical microbiology, 7th edn. Washington
DC: ASM Press, 1999; 399–437.

9. Centers for Disease Control. Standardized method for HPLC
identification of mycobacteria. Atlanta: US Department of
Health and Human Services, Public Health Service, 1996.

10. Siddiqi SH, Heifets LB, Cynamon MH et al. Rapid broth
macrodilution method for determination of MICs for
Mycobacterium avium isolates. J Clin Microbiol 1993; 31:
2332–2338.

11. Kirschner P, Springer B, Vogel U et al. Genotypic identi-
fication of mycobacteria by nucleic acid sequence deter-
mination: report of a 2-year experience in a clinical
laboratory. J Clin Microbiol 1993; 31: 2882–2889.

12. Harmsen D, Rothganger J, Singer C, Albert J, Frosch M.
Intuitive hypertext-based molecular identification of
microorganisms. Lancet 1999; 353: 291.

13. Janda JM, Abbott SL. Bacterial identification for publica-
tion: when is enough enough? J Clin Microbiol 2002; 40:
1887–1891.

FI-28796

M. brumae 

M. goodii 

LMMIS

LMMIS

LMMIS

HMMIS

HMMIS

HMMIS

M. flavescens 

Fig. 2. Representative HPLC patterns of FI-28796, Myco-
bacterium flavescens, Mycobacterium brumae and Mycobacte-
rium goodii. LMMIS, low molecular mass internal standard;
HMMIS, high molecular mass internal standard.
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