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The aim of this study was to determine the prevalence of non-tuberculous mycobacteria (NTM) isolates at
University Hospital, Reference Center for Aids in Rio de Janeiro, Brazil, during one year. We used standard bio-
chemical tests for species identification and 1S1245 PCR amplification was applietMgasobacterium avium
specific identification marker. Four hundred and four specimens from 233 patients yielded acid-fast bacilli growth.
M. tuberculosisvas identified in 85% of the patients and NTM in 15%. NTM disseminated infection was a common
event correlated with human immunodeficiency virus (HIV) infected patients and only in HIV negative patients the
source of NTM was non sterile siké. aviumcomplex (MAC) was biochemically identified in 57.8% (49/83) of NTM
isolates, most of them from sterile sites (75.5%), and in 94% (46/49) the IS 1245 marker spadifiaviomwas
present. Twenty NTM strains showed a MAC biochemical pattern with the exception of a urease-positive (99% of
MAC are urease-negative), however 1S1245 was detected in 96% of the strains leading to their identifidAtion as
avium.In this group differences in NTM source was not significant. The second most frequently isolated NTM was
identified asM. scrofulaceun(7.2%), followed byJ. terrae(3.6%),M. gordonag2.4%),M. chelonag1.2%),M.
fortuitum (1.2%) and one strain which could not be identified. All were 1S1245 negative except for one strain
identified asM. scrofulaceumlt is interesting to note that non-sterile sites were the major source of these isolates
(92.8%). Our finding indicated th&dl. aviumis still the major atypical species among in the MAC isolates recov-
ered from Brazilian Aids patients without highty active antiretroviral therapy schema. Some discrepancies were
seen between the identification methods and further investigations must be done to better characterize NTM isolates
using other phenotypic and genotypic methods.
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Non-tuberculous mycobacteria (NTM) or the so-calledfter the advent of the acquired immunodeficiency syn-
atypical mycobacteria or mycobacteria other than tubedrome (Aids) epidemic. The immunosupressed individual
culosis have been recognized since Koch’s time. The riefected by human immunodeficiency virus (HIV) infec-
covery of NTM from patients’ specimens and from envition became the most significant risk factor for dissemi-
ronmental sources is of concern to microbiologists, epitated NTM disease and of these 95% were diwyto-
demiologists and physicians. bacterium aviuntomplex (MAC) (Guthertz et al. 1989,

In developed countries, as the incidence of tuberculblorsburgh 1991).
sis has decreased the occurrence of NTM in pulmonary In developing countries little is known about NTM
disease has increased (Ahm et al. 1979, Contreras etigflection, either in Aids or non-Aids patients. In Colom-
1988, Debrunner et al. 1992). Hematogeneous dissemiléa, which has a low rate of HIV infection, the prevalence
tion of NTM has been reported with higher frequencyf NTM isolates among inpatients has decreased slightly

from 5% in 1994 to 4% in 2000, mainly among HIV patients
(Murcia-Aranguren et al. 2001). In Brazil, which harbors
the highest rate of HIV infection in Latin America (WHO
2000), most available data on NTM isolates was reported

in the post Aids period. Usually NTM have not been iden-
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tribution of mycobacterial mycosides in clinical isolates RESULTS

et al. reported 5.8% of NTM identified from inpatients., ; ; ;
. . . ycobacterial culture of which 506 specimens from 260
attended at University Hospital (UFRJ) between 1993-94aiants yielded ABF growth. This reflects 13.9% culture

of which 60% were HIV positive and 27% of the NTM,~citiv/i P ;

. o , positivity and a positive specimen average of 1.9 per pa-
were identified as belonging to the MAC. _tient. Forty-two strains from 27 patients were excluded by

The purpose of the present study was to determiigntamination and/or were non viable.

the prevalence of NTM isolates at the University HOspi-  1he initial screening of ABF growth by colony mor-
tal, a Reference Center for Aids in Rio de Janeiro, d“rig?wology and by biochemical tests such as niacin produc-
the period 1996 to 1997, just before the introduction Qjon itrate reduction and catalase activity, made it pos-
highly active antiretroviral therapy (HAART). For straingjp|e to separate a large group of patients harbdving

identification we used classic biochemical tests and f?ﬁberculosis(198/233' 85%) and a group that yielded

the first time, PCR amplification of IS1245 was used in g,y cohacteria other than tuberculo@s/233; 15%)One
prospective studys a species-specific identificationasient had simultaneously infection with tuberculo-
marker forM. avium(Guerrero et al. 1995). sisand NTM.

MATERIALS AND METHODS M. tuberculosisas expectedvas most often isolated
Setting The Clementino Fraga Filho University Hos_from pulmonary specimens (78.8%) followed by blood and

, A :
pital, is a tertiary-care unit with 500-beds that serves as g‘g/or)nﬁgmszflhaﬁﬂ(;?aﬂsaxgrféor:]oglﬁtleralusepn?lclrigi[]s
Aids reference center in Rio de Janeiro city. It has full ify ;= 172" ' q y

and outpatient specialized units, including a Pneumolo%"’;ted from sterile sites such as blood, bone marrow aspi-

Service to attend, among other pulmonary diseases X:[e and lymph node specimens (57.8%), while only 38.5%
berculosis ' 9 P y ’ 0f NTM isolates were identified in pulmonary specimens.
Patients -During the period of the study (August NTM findings -The 83 mycobacterial positive cultures

1996 to July 1997) all inpatients or outpatients who aclassmed as NTM were submitted to a complementary

. . Who ak e ciation by conventional biochemical test (tellurite re-
tended the hospital with suspected mycobacteriosis haaction, tween 80 hydrolyze and urease activity). As de-

clinical specimens submitted to the Central Bacteriologyicted in the Table, 49 out of 83 (57.8%) NTM strains
Laboratory for isolation of mycobgc_terla. Patient’s med'Showed the classic MAC biochemical pattern. An inter-
cal records were recovered for clinical and demographiging observation is that the organisms of this group
information. Most of the patients included in this study,ere predominantly isolated from sterile sites including
were not on the HAART schema. HIV status was detefiood and bone marrow aspirate (37/49; 75.5%; p < 0.0001).
mined by ELISA test (Organon Teknica, Boxtei, Therpe remainingM. aviumwas found in non-sterile sites
Netherland) and by western blot (Dupont, Wilmingtone12/49; 24.5%). Ninety six percent of the MAC strains (47/
USA). Only patients who gave written consent had thgg) had the 427 base pair fragment PCR amplified from
HIV test performed. o _ 181245, a specific marker fod. avium Three samples
Laboratory proceduresClinical specimens obtained could not be amplified by PCR, two were isolated from
from sterile body sites, such as cerebral fluid spinal, plegtood and the other from sputum. Twenty NTM strains
ral fluid and ascitic liquid were concentrated by 3,000 x g20/83, 24.1%) showed MAC biochemical pattern concor-
centrifugation for 20 min and cultured in Loewensteindance with an exception of positive urease activity. How-
Jensen (LJ) medium without previous treatment. Biopsyver, 90% (18/20) of the strains had positive 1S1245 PCR
material (Bp) was smashed in sterilized graal with 1 mimplification, andVl. aviumwas the final identification
sterile NaCl 0.8% and centrifuged as above. Blood anféspite the urease phenotypic discrepancy. In this group,
bone marrow were submitted to a lysis centrifugatiothe proportion of isolates from sterile and non-sterile site
method as described by Fandinho et al. (1997). All pavas the same 10 from sterile sites and 10 from non-sterile
tients’ specimens from non-sterile body sites, includingites. The last 14 NTM isolates were identified\vas
sputum, induced sputum, bronchio alveolar lavage amsgrofulaceum(6/83; 7.2%) M. terrae (3/83; 3.6%),M.
urine were decontaminated with N-acetyl-L-cysteinegordonae(2/83; 2.4%),M. chelonae(1/83; 1.2%),M.
NaOH (Kubica et al. 1963). After decontamination the pelléortuitum(1/83; 1.2%) and one strain, which could not be
was submitted to Ziehl-Neelsen staining for microscopiglentified. All were negative for 1IS1245 PCR amplification
and cultured in conventional LJ medium slant under inc@xcept one strain identified B scrofulaceumilt is inter-
bation at 37°C for eight weeks. Mycobacterial identificaesting to note that non-sterile site were the major source
tion to species level was done by standard biochemicaflthese strains (13/14; 92.8%).
methods: niacin production, nitrate reduction, catalase The 83 NTM isolates were obtained from 35 patients,
activity, tellurite reduction, tween 80 hydrolysis and uregiving an average of 2.37 isolates per patient. The mean
ase activity (Kent & Kubica 1985). Fbt. aviumdifferen-  age of these patients was 34 years old and male sex pattern
tiation in strains biochemically identified as MAC, IS1245ccounts for most isolates (23/35; 65.7%). MAC isolates
in house PCR amplification was employed as describ@gcurred in 21 out of 35 (60%) patients. HIV co-infection
by Saad et al. (1999). was present in 95% (20/21) of these patients, and dissemi-
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M. gordonae M. chelonae M. fortuitum

M. terrae

TABLE
Identification of mycobacteria species and its relationship with the isolation site

Similar MAC
biochemical patterh

IS-

M. scrofulaceum
IS+

IS-

IS+
18

Classic MAC
biochemical patterd
IS-

IS+
47

Induced Sputum

Others

Bone Marrow
Total

Blood

Linfonode
Non sterile

Sputum

BAL
a: classical pattern: non-pigmented strain, niacin, nitrate, tween and urease tests negative, tellurite tedi: positiadylycobacterium aviummomplex (MAC) pattern: non-pigmented

strain, niacin, nitrate, tween tests negative, tellurite and urease tests positive; BAL: bronchio alveolar lavage; Nifiadt iden

Isolation site

Sterile
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nated infection was a common clinical episode, occurring
in 14 patients. In the only HIV negative patient the source
of MAC was a non-sterile site. Six of 35 (22.8%) patients
harboringM. scrofulaceumthe second most frequently
identified species, three patients were HIV positive and
only one had disseminated infection. The remaining pa-
tients harboret. terrae (3/35; 8.6%)M. gordonad2/35;
5.7%),M. chelonag1/35; 2.8%)M. fortuitum(1/35; 2.8%),

and in one patient the mycobacterial strain was not identi-
fied. None of them had disseminated infection and two
were HIV co-infected. Most of HIV patients were under
antiretroviral treatment and only nine patients had been
receiving HAART for at least one month.

Ten patients had multiple isolates from the different
sites or at different sampling periods, which could vary
from one day to four months (for the same patient). The
multiple isolates were identified &4. aviumby pheno-
typic and genotypic methods. Three patients showed at
least oneM. aviumisolate with discrepant PCR 1S1245
results from others isolates. The first one had 12 isolates
and all but one showed a positive PCR result. The second
harbored seven isolates and the PCR negative strain was
isolated from blood and the others from non-sterile site.
The last patient had three isolates and, as the second
patient, the PCR negative strain was isolated from blood
and the two other strains were PCR positive and isolated
from non-sterile site.

DISCUSSION

From August 1996 to July 1997, 260 patients with posi-
tive mycobacterial culture yielded 17.8% of NTM isolates.
This number is smaller than the rate reported in the United
States (20 to 35%) (Horsburgh 1997). The most plausible
explanation is the high incidence of tuberculosis in Brazil,
which cause a relative low prevalence of hon-tuberculo-
sis mycobacterial disease. In fact, it is difficult to compare
our data for disease due to NTM with those published in
other countries because of variation in the study periods,
selection criteria and populations studied (Edwards 1970,
O'Brien etal. 1987, Tsukamura et al. 1988, Reich & Johnson
1991, Debrunner et al. 1992, Hosker et al. 1995). Among
the few studies done in Brazil, in two mycobacterial isola-
tion was performed only from sterile sites. On the other
hand, in the same hospital used in our study, Conde et al.
(1999) reported lower occurrence of NTM (5.8% x 15% in
the present study), however their analyses focused mainly
on respiratory specimens. In contrast toheaubercu-
losis findings, most of our NTM isolates were obtained
from sterile sites (57.8%), which confirm the dissemina-
tion characteristic of NTM infection in Aids patient, since
72.4% of them were HIV co-infected. This feature is also
corroborated by the observation that 61% of NTM iso-
lated were obtained from inpatients or those attended at
the emergency room, that represent patients with serious
clinical conditions, while only 30% with. tuberculosis
were inpatients.

Organisms belonged td. aviumcomplex comprise
two distinct speciedyl. aviumandM. intracellulare.The
M. aviumcomplex was the main NTM isolated (83%) and
M. avium,identified by PCR amplification of 1IS1245, was
the species most frequently isolated (77.1%). The other
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studies done in Brazil did identify MAC to the speciesion positive modulation in patients on HAART (Kirk et
level and this is the first prospective study on NTM tal. 2000). Recent results obtained at the Evandro Chagas
use a specifid. aviumidentification marker. Four strains, Hospital-Fiocruz, Rio de Janeiro, showed that MAC and
identified by biochemical test as MAC, showed negativ®l. tuberculosisinfection in Aids patients decrease in
1S1245 PCR amplification. Recently, Oliveira et al. (2000jhose on HAART (pers. commun.).
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