459

Prevalence of Mycobacterium avium and Mycobacterium tuberculosis in Blood
Cultures of Brazilian AIDS Patients After Introduction
of Highly Active Retroviral Therapy
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Theuseof highly activeantiretroviral therapy (HAART) for thetreatment of HIV infection has
been associated with amarked reduction in theincidence of most opportunisticinfections. From
April 2001 to February 2002, 80 blood samples from patients who wer e suspected to have
disseminated mycobacterial infection, presenting fever and (preferably) aCD, T cell count <100.0
cel/uL wereinvestigated. Twelve (15%) of the80 blood cultureswer epositivefor mycobacteria,
with Mycobacterium avium beingidentified in 7 (8.8% ) samplesand M. tuberculosisin 5 (6.2%).
TheTCD," count at thetimeof M. avium bacteremiaranged from 7cells/uL (averageof 48.5cell/
uL), whilein M. tuberculosisbacteremiait ranged from 50.0 cells/uL (aver age of 80.0 cell/uL).
Theprevalenceof M. avium bacteremiain our study followstheexpected declinein opportunistic
infectionsobser ved after theintroduction of HAART; however, mycobacteremiaby M. tuberculosis
gtill indicatesa high prevalence of tuber culosisinfection in AIDSpatients.
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Infections with mycobacteria are frequent in
individualswith AIDS[1]. Mycobacteriumaviumand
M. tuberculosis are both common in opportunistic
infections Theintroductionof highly activeantiretrovird
therapy (HAART), defined as a combination of
antiretrovira regimensthat includeether apotent vira
protease inhibitor or a non-nucleoside reverse
transcriptaseinhibitor, hasdramatically changed the
clinical prognosisfor humanimmunodeficiency virus
(HIV)-infected patientsintermsof decreased mortdlity,
morbidity, and need for hospitalization[2]. Inthe pre-
HAART era, infectionwith M. aviumwasdetected in
50% of autopsied patients[3], but only 12% of the
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patients with a suspicion of M. aviuminfection had
positive blood cultures [4]. The detection of M.
tuberculosis in blood samples is less frequent; its
determinationisonly indicated for patientswith severe
immunosuppression or with suggestive clinical
symptoms[5]. A declineinthefrequency of M. avium
and M. tubercul ogsinfectionshas been associated with
theintroduction of HAART and changesin CD, cell
count in various studies, although these studies also
analyzed various types of samples other than blood
[6]. However, it is still uncertain whether after
antiretroviral regimens, the prevalence of M.
tuberculosis infection in AIDS patients would be
comparablein regionswith alow prevalenceof latent
TB infection and alow risk of transmission of M.
tuberculosis, compared with devel oping countries,
where co-infection of HIV with M. tuberculogsisvery
common [7]. We determined the prevalence of M.
aviumand M. tuberculosis mycobacteremiain AIDS
patients in the Brazilian state of Parand, where M.
tuberculosisisdtill highly prevaent.
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Material and M ethods
Patients

From April 2001 to February 2002, 80 patients
(49 men and 31 women), with a median age of 32
years (range 7 to 64 years), who were suspected to
have disseminated mycobacterid infection, presenting
fever, and preferably aCD4 T cell count <100 cell¢/
uL, wereinvestigated. All patientswereunder HAART
therapy and originated frominfectiousdiseaseclinics
at different hospitalsin Curitiba, Parang, Brazil. The
diagnossof HIV infectionwasestablished onthebasis
of two positiveenzyme-linked immunosorbent assays
(ELISA) and confirmed by Western blot (immunaoblot)
analysis. The study was approved by the ethics
committee of the Hospital de Clinicas, andinformed
consent was obtained from all patients before their
inclusoninthisstudy.

CD4 Lymphocyte counts

They weremade using fluorescein-labelled murine
monoclonal antibodies (Becton-Dickinson
Imunotech-Caxter San Jose Calif. USA) in a flow
cytometer (FACS Count™ Reagents, Becton-
Dickinson-San Jose Calif. USA).

Processing of dinical samples

Fivemillilitersof peripheral blood wasinocul ated
into MB/BacT® bottles (BacT/alert Microbial
Detection Systems, Bio Merieux, Durham, NC, USA),
1 mL of enrichment fluid was added, and the bottles
wereincubated at 37°C for 42 daysand continuousy
monitored for microbial growth (BacT/ALERT
Microbial Detection Systems). Samples positivefor
microbial growth were screened by Ziehl-Gabbet
staining, amodified Ziehl-Neelsen method [8] and
submitted to DNA extraction immediately after the
system signaled positive growth. Approximately 250
uL of theblood culturefluid wasinocul ated onto two
solid Léwenstein-Jensen slants. The slants were
incubated at 37°C inambient air for up to eight weeks.

Mycobacteriawereidentified by classical biochemica
tests[9].

PCR

All the samples were processed by PCR, which
wasperformed asprevioudy described [10].

Results

Twelve (15%) of the 80 blood cultures were
positive for mycobacteria, with M. avium being
identifiedin seven samplesand M. tuberculosisinfive.
Positive blood cultures were detected by the BacT/
ALERT system after amean incubation time of 9.5
days for M. avium and of 16.7 days for M.
tuberculosis. All 12 positive blood cultures were
confirmed by Ziehl-Gabbet bacilloscopy and after
cultureon solid L dwenstein-Jensen medium using the
appropriatebiochemical tests. In addition, two cultures
(2.5%) were positive for Cryptococcus sp. and one
culture (1.25%) was positivefor Candida sp.

Seventy-four patients (92.5%) presented TCD,* <
100.0 cells/uL and six patients (7.5%) had TCD >
100.0 cells/uL.. Mycobateriumaviumbacteremiawas
detected with TCD,* ranging from 7.0 cells/mL, with
an averageof 48.5 cdlls/mL, while bacteriemiaby M.
tuberculosis was detected with TCD,* counts from
50 cdlgmL, and average of 80 cdlls/mL (Tablel).

Detection of M. aviumand M. tuberculosisfrom
positive blood cultures by PCR showed 100%
agreement with the culture results, as has been
previoudy described [10].

Discussion

We found mycobacteremiain 15% (12/80) of the
AIDSpatientswho had dinical symptoms, such asfever
and preferably CD,<100 cells/uL. Itiswell know that
susceptibility to opportunistic infectionsincreasesas
HIV-induced immunodeficiency becomesmoresavere,
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Table 1. Demographic profile, TCD4* count, and mycobateria speciesisolated from blood culturesof AIDS

patients
Sampleidentification Age (years)  Sex TCD,'cellsul.  Mycobacterial species
515 34 M 7 M. avium
583 46 F 25 M. avium
539 41 M 34 M. avium
505 39 F 38 M. avium
513 12 F 82 M. avium
582 31 M 112 M. avium
521 40 M 311 M. avium
519 23 F 50 M. tuberculosis
522 33 M 55 M. tuberculosis
509 32 M 94 M. tuberculosis
541 25 F 95 M. tuberculosis
569 27 M 108 M. tuberculosis

M. = Mycobacterium.

Among patientswith HIV infection, T*CD, lymphocyte
counts continueto be the best-validated predictor of
opportunistic infection [2]. Before HAART was
available, patientswith CD, cell countsabove 200 cells/
uL were found to be at low risk for the majority of
AIDS-defined opportunistic infections, with an
increased individual risk with decreasesinthe CD, cell
count [2]. Nightingale et a. observed that 39% of
patientswith M. aviuminfection presented CD ,<10.0
cdls/uL, whiletheinfection occurredinonly 1to 3%
of patientswith CD, 100to 199 cells/uL. Ontheother
hand, infection by M. tubercul o5 sseemsto occur when
the CD, cell countisaround 200to 300 cells/ul [11],
and theextra-pulmonary form can appear when CD,
isevenlower, around 15to 114 cells/uL [12]. Inour
investigation, oneof theinclusion criteriawas TCD,*
count < 100 cells/uL.. Mycobacteremiaby M. avium
was detected in patientswith TCD,* countsranging
from 7.0 cellg/ul, with an average of 48.5 cells/uL
(Table 1). Thisaverage doesnot include apatient who
presented an M. aviuminfection withaCD,, count of
311 cells/uL. On the other hand, M. tuberculosis
infection occurred in patientswith TCD ,* higher than
50 cells/uL, with an average of 80 cell/uL. Our data
indicatesthat asimmunosuppression becomes more

intense, the patientsweremore susceptibleto M. avium
and extra-pulmonary forms of M. tuberculosis
infections

Thereare only afew studieson the preval ence of
mycobacteremiain AlDS patientsin Brazil. Some of
these reports are retrospective studies analyzing
different typesof clinical samples[14]. Our caculated
prevaenceof mycobacteriainfection (15%) washigher
than that observed by Aily et al. [13], who analyzed
blood samplesof 1,521 patientswith CD ,<100cells/
uL from Instituto Adolfo L utz (S8o Paulo) from 1994
to 1997, and found 9.9% mycobacteremia. In addition,
Ramoset a. [14] in 1996 and Barreto et a. [ 15] from
1990t0 1992 found 22.0% and 25.6% mycobacteria
infection, respectively, in patientsfrom Sao Paulo. The
difference in the prevalence of mycobacteremia
between earlier and recent studiesisprobably related
to the introduction of HAART in 1997. After the
introduction of thisthergpeutic scheme, variousstudies
have demonstrated asignificant decrease (>50%) in
opportunistic infections between 1992 and 1997,
especially those caused by M. avium and
Cytomegalovirus[2]. In addition, HAART hashad a
strongimpact onthedeclineof mortdity, whichfel from
21.9/100in 1994 t0 3.7/100in 1997 [16].
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Regarding the speciesof mycobacteriaobservedin
our study, the prevalence of M. avium (8.8%) was
similar to that observed for M. tuberculosis (6.2%).
Althoughthe prevaence of M. aviummycobacteremia
was lower than those reported in previous
investigations, inwhich it ranged from 15% to 24%
[17], theratewas similar to that recently reported by
Jacomo et a. [18], with only 5% of blood samples
tested being positivefor M. avium.

On the other hand, when we analyzed the
frequencies of M. avium (7/12, 58%) and
M. tuberculosis(5/12, 42%) in positive sampl es, they
were similar to those reported by Aily et a., with
53.8% of blood samplespositivefor M. avium. Using
variousclinical samples, such asspit, blood, biopsies
and cerebral-spinal fluid, Ramoset al., found 45%
positivity for M. aviumand 55% for M. tuberculosis.
Thisdifferenceinincidenceislikely to beduetothe
type of sample used and indi catesthat the source of
material can strongly influence the results in the
detection of mycobacterial species. In another study
in 1995 (pre HAART), positive mycobacteremias
were morefreguently dueto M. avium (59.2%) than
M. tubercul osis (28.6%); whereasin 1998 (HAART
era), therelativefrequencieswerereversed (28.6 vs.
64.3% respectively [19]. While M. avium
mycobacteremia has been reported by various
authors, dataon M. tubercul osismycobacteremiaare
scarce. Inindustrialized countries, mycobacteremia
ismainly caused by M. avium, and in developing
countries, itisgenerally caused by M. tuberculosis
[12]. In Africa, mycobacteremiaby M. tuberculosis
isvery prevaent (28%to 46%), while bacteremiaby
M. aviumoccursin 10% of the cases[20]. Thehigh
prevalence, and consequently the high degree of
exposureof M. tuberculosisin devel oping countries,
may be the main factor for this rate. On the other
hand, M. aviumisubiquitousin natureand only causes
diseaseinindividua swithimmunedeficiencies, such
asAIDS[17].

Inthe present study, the findingsof M. aviumand
M. tubercul osisinfection detected arein agreement
with the declinein opportunisticinfections observed
after theintroduction of HAART, specially dueto

M. avium. Bacteremia caused by M. tuberculosis
was uncommon until the advent of AIDS, and most
studies have been based on a small number of
patients. Our data of M. tuberculosis
mycobacteremia suggest that athough therapy, the
infection isfrequent particularly in AIDSpatientswho
are not compliant to HAART or have resistance to
current antiretrovird thergpy. Thesefindingsmorelikdy
arerelated to the high prevalence of thediseasein our
enviroment with consequently morereactivation cases.
However, for continuous monitoring of theincidence
of AIDS-defining eventsin the post-HAART era,
larger studiesare needed, in order to established the
real reduction of mycobacterial infection in these
patients.
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