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n INTRODUCTION

A
bout one-third of the world population is
infected with Mycobacterium tuberculosis.
Coinfection with human immunodefi-

ciency virus (HIV) may increase the risk of de-
veloping tuberculosis (TB) [1, 2]. The risk for TB
is twice as high in the first two years of HIV in-
fection [3]. 
HIV is not a risk factor for spread of TB in the
general population; however, it may increase
the incidence and severity of TB in immuno-
compromised individuals, with disseminated,
extra-pulmonary and/or atypical forms [4].
This study aimed to characterize the clinical, ra-
diographic and laboratory profile of TB/HIV-
coinfected patients attending a Hospital for
Tropical Diseases in the state of Goiás, Mid-
western Brazil, between 2008 and 2009. 

n PATIENTS AND METHODS

This retrospective cohort study was conducted
at a Hospital for Tropical Diseases in the state
of Goiás, Midwestern Brazil, which is a refer-
ence center for cases involving complications or
drug resistance in TB. The study was approved
by the local Ethic Committee (Institutional Re-

view Board-equivalent) and was conducted in
accordance with the provisions of the Declara-
tion of Helsinki.

Patients
Patients’ medical records were reviewed be-
tween January 2008 and December 2009. All
cases of TB/HIV coinfection diagnosed or re-
ported in the institution were evaluated. HIV-
seronegative TB patients were selected as con-
trols (1 case: 1 control). Patients with a diagno-
sis of active pulmonary and/or extra-pul-
monary TB based on clinical, radiographic
and/or laboratory criteria, positive smear
and/or culture or physician’s decision to start
TB treatment were included in the study. Smear
was performed on sputum, pleural fluid, cere-
brospinal fluid (CSF), urine, and synovial fluid. 
Inclusion criteria for HIV infection/AIDS were
based on the criteria adopted by the Brazilian
Ministry of Health [5]. Patients aged <18 years,
pregnant women, nursing mothers and indige-
nous people were excluded from the study.
The matching criteria for the control group
were: HIV serological status, year of TB diag-
nosis, sex, and age. Cure was defined as smear-
negative after completion of TB treatment.
Death from TB was considered as that occur-
ring during TB treatment.
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Variables of interest 
Information was collected on age, sex, weight,
race, education level, date of HIV and/or TB di-
agnosis, and disease site (pulmonary or extra-
pulmonary TB). Laboratory variables included
tuberculin skin test (TST), acid-fast bacilli (AFB)
in sputum (or other biological sample), M. tu-
berculosis culture and sensitivity test, serum al-
bumin, hemoglobin, total leukocyte count, CD4+

and CD8+ T lymphocyte levels, and HIV-1 viral
load. Pulmonary radiographic findings and da-
ta on therapeutic regimen for HIV and/or TB
(drug and start date) were also analyzed.

Statistical analysis
Continuous variables were expressed as medi-
an, mean ± standard deviation (SD) and cate-
gorical variables as count and percentage. Com-
parisons between groups were performed us-
ing Student t test for continuous variables and
the chi-square test or Fisher’s exact test for cat-
egorical variables. Data were analyzed using

EpiInfo® version 3.5.3 (CDC, Atlanta, Georgia).
The level of significance was set at p <0.05. 

n RESULTS

In 2008/2009, 283 cases of TB were diagnosed
or reported in the institution. Of these, 67
(23.6%) were TB/HIV-coinfected patients, 76
(26.8%) were HIV-seronegative TB patients,
and 140 (49.4%) did not undergo HIV serologi-
cal testing. Three TB/HIV-coinfected patients
were excluded because their medical records
were missing and three because of growth of
non-tuberculosis mycobacteria on culture; 22
HIV-seronegative TB patients were excluded to
match groups for sex and age. The final sample
was composed of 61 TB/HIV-coinfected pa-
tients (study group) and 54 HIV-seronegative
TB patients (controls).
The clinical characteristics of both groups are
described in Table 1. The majority of patients

Table 1 - Clinical characteristics of patients coinfected with Mycobacterium tuberculosis and human immu-
nodeficiency virus (HIV) and HIV-seronegative tuberculosis (TB) patients in a Hospital for Tropical Diseases in
the state of Goiás, Midwestern Brazil - 2008/2009.

TB/HIV-coinfected HIV-seronegative TB p
patients (n=61) patients (n=54)

Age* (years) 37.1 (22-80) 40.1 (22-90) 0.20†

Sex, n. (%)
Female 15 (24.6) 8 (14.8) 0.14‡

Male 46 (75.4) 46 (85.2)

Clinical forms of TB, n. (%)
Pulmonary 31 (50.8) 34 (63.0) 0.13§

Disseminated 20 (32.8) 5 (9.3) 0.001§

Pleuropulmonary 5 (8.0) 8 (14.8) 0.20§

Lymph node 3 (4.9) 1 (1.9) 0.35§

Central nervous system 1 (1.6) 5 (9.3) 0.07§

Intestinal 1 (2.3) 0 0.53§

Osseous 0 1 (1.9) 0.46§

Signs and symptoms, n. (%)
Fever of any duration 48 (78.6) 40 (74) 0.21‡

>3 weeks 33 (68.7) 34 (85) 0.23‡

Cough of any duration 42 (68.8) 45 (83.3) 0.03‡

>3 weeks 31 (73.8) 33 (73.3) 0.45§

Dyspnea 29 (47.5) 31 (57.4) 0.10‡

Weight loss 40 (65.6) 44 (81.5) 0.02‡

Poor appetite 30 (49.2) 15 (27.8) 0.010‡

Diarrhea 21 (34.4) 1 (1.9) 0.000003§

Oral moniliasis 17 (27.9) 3 (5.6) 0.001§

*Values expressed as median (minimum-maximum). †Student t test. ‡Chi-square test. §Fisher’s exact test.
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were men (75.4% in the study group and 85.2%
in the control group).
Pulmonary TB was the clinical form of disease
most frequently found in both groups, account-
ing for 56.5% of all cases. Disseminated TB was
more common in coinfected patients (OR 4.7;
95%CI 1.64-13.85). Clinical signs and symptoms
were similar between groups, but poor ap-
petite, diarrhea and oral moniliasis were signif-
icantly more frequent in the coinfected group
(p<0.05) (Table 1).
Mortality was higher in TB/HIV-coinfected
than in TB patients (OR 2.8; 95%CI 1.2-6.7)
(Table 2). The mean age of patients who died
was 39 years. However, when the coinfected
group was evaluated separately, most deaths
occurred among patients aged around 34 years. 
Radiographic characteristics of both groups are
described in Table 3. Chest radiography was
performed in 55 (90.2%) coinfected patients and
51 (94.4%) controls. The most common radi-
ographic finding was bilateral infiltrates (51.8%
in coinfected and 51% in TB patients), corre-

sponding to interstitial (10 and 3.9%), alveolar
(23.2 and 33.3%), or miliary (21.4 and 13.7%).
Table 4 describes laboratory findings for both
groups. Regarding direct smear and culture
tests, although higher positivity rates were ob-
served in coinfected patients, the difference
was not statistically significant (OR 1.76; 95%CI
0.64-4.81). Tests for sensitivity to anti-tubercu-
lostatic agents were performed only in one
(1.7%) TB/HIV-coinfected patient and five
(9.3%) TB patients. There was one case of isoni-
azid resistance in the TB group.
Of 16/25 (64%) TST-positive coinfected pa-
tients, four had active TB and started treatment:
one patient dropped out after two months and
died; one was at critical condition at admission
and died after three days of treatment; and two
underwent a six-month treatment and were
cured. Twelve TST-positive coinfected patients
had latent TB; of these, four did not start treat-
ment and developed the disease about six
months after testing: two died, one worsened,
and one was cured after a six-month treatment.

Table 2 - Outcomes of patients coinfected with Mycobacterium tuberculosis and human immunodeficiency vi-
rus (HIV) and HIV-seronegative tuberculosis (TB) patients in a Hospital for Tropical Diseases in the state of
Goiás, Midwestern Brazil - 2008/2009.

TB/HIV- coinfected HIV- seronegative TB p
patients (n=61) patients (n=54)

Outcomes, n. (%)
Cure 23 (37.7) 27 (50) 0.09*
Death 24 (39.3) 10 (18.5) 0.007*
Dropout 8 (13.1) 6 (11.1) 0.37*
Transfer 4 (6.6) 7 (13) 0.19†

Improvement 1 (1.6%) 4 (7.4) 0.14†

*Chi-square test; †Fisher’s exact test

Table 3 - Radiographic characteristics of patients coinfected with Mycobacterium tuberculosis and human im-
munodeficiency virus (HIV) and HIV-seronegative tuberculosis (TB) patients in a Hospital for Tropical Diseases
in the state of Goiás, Midwestern Brazil - 2008/2009.

TB/HIV- coinfected HIV-seronegative TB p
patients (n=61) patients (n=54)

Chest radiography, n. (%)
Bilateral infiltrate 17/55 (51.8) 18/51 (51) 0.46*
Unilateral infiltrate 9/55 (16.1) 15/51 (29.4) 0.053*
Pleural effusion 6/55 (15) 6/51 (15.8) 0.31*
Normal 10/55 (17.9) 5/51 (9.8) 0.17†

Cavitary disease, n. (%)
Yes 3/55 (5.4) 11/51 (21.6) 0.013†

No 53/55 (94.6) 40/51 (78.4)

*Chi-square test; †Fisher’s exact test
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Of 8/12 coinfected patients who started treat-
ment for latent TB, five completed treatment
(two were cured, one improved, and one wors-
ened) and three did not complete treatment
(one died, one dropped out, and one was cured
after a six-month treatment).
Complete blood count (CBC) was not per-
formed only in two TB patients. Hematocrit
and hemoglobin levels were significantly lower

in coinfected patients (OR 5.82; 95% CI 2.58-13).
Leukocytosis was more prevalent in TB pa-
tients (15.3 vs 32.1% in coinfected patients) (OR
2.6; 95% CI 1.05-6.5) (Table 4).
The number of hospitalizations was higher
among coinfected patients: 24 coinfected and 12
TB patients were admitted two or more times
(OR 0.45; 95% CI 0.19-1.02; p=0.02) (Table 5).
Mean length of hospital stay was 31.2 days (0-

Table 4 - Laboratory characteristics of patients coinfected with Mycobacterium tuberculosis and human im-
munodeficiency virus (HIV) and HIV-seronegative tuberculosis (TB) patients in a Hospital for Tropical Diseases
in the state of Goiás, Midwestern Brazil - 2008/2009.

TB/HIV-coinfected HIV-seronegative P
patients (n=61) TB patients (n=54)

Smear (AFB), n. (%)
Positive 41/56 (73.2) 40/50 (80) 0.21*
Negative 8/56 (26.8) 8/50 (20)

M. tuberculosis culture, n. (%)
Positive 18/46(39.1) 8/30(26.7) 0.13*
Negative 28/46 (60.9) 22/30 (73.3)
TST, n (%)
Positive 16/25 (64) 7/13 (50) 0.20*
Negative 9/25 (37.5) 7/13(50)

Albumin (g/dL), n. (%)
<3.5 37/42 (88.1) 28/36 (77.8) 0.18†

>3.5 5/42 (11.9) 8/36 (22.2)

Hematocrit (%), n. (%)
<30 44/61 (73.3) 17/52 (30.2) 0.000006*
>31 16/61 (26.7) 36/52 (69.8)

Hemoglobin (g/dL), n. (%)
<10 44/61 (71.7) 17/52 (32.1) 0.000006
>11 16/61 (28.3) 36/52 (67.9)

Leukocytes (µL), n. (%)
<3,500 8/59 (13.6) 4/53 (7.5) 0.23†

3,501-11,999 42/59 (69) 32/53 (66.7)
>12,000 9/59 (15.3) 17/53 (32.1) 0.01*

AFB = acid-fast bacilli; TST = tuberculin skin test. *Chi-square test. †Fisher’s exact test

Table 5 - Number of hospitalizations of patients coinfected with Mycobacterium tuberculosis and human im-
munodeficiency virus (HIV) and HIV-seronegative tuberculosis (TB) patients in a Hospital for Tropical Diseases
in the state of Goiás, Midwestern Brazil - 2008/2009.

TB/HIV-coinfected HIV-seronegative TB p
patients (n=61) patients (n=54)

Number of hospitalizations, n. (%)
0-1 26 (60.5) 32 (80) 0.05*
>2 17 (39.5) 8 (20)

*Student t test.
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111 days) for coinfected and 20.9 days (0-80
days) for TB patients, with a statistically signif-
icant difference between groups (p=0.033). 
This study evaluated CD4+ T lymphocyte levels
only in TB/HIV-coinfected patients, and 81.9%
of these patients had these data recorded at the
time of TB diagnosis. Mean CD4 count was 175
cells/mm3 (7 to 912 cells/mm3; SD=204.3).
Mean CD8 count was 706.21 cells/mm3, rang-
ing from 370 to 2,559 cells/mm3. A total of
40/50 (80%) patients had CD4 <200 cells/mm3,
and only 10 (20%) had CD4 counts above this
value. Only 7/50 (14%) patients had CD4 >350
cells/mm3, which is the level currently recom-
mended in the Manual of Recommendations
for TB Control in Brazil to start antiretroviral
therapy (ART) [1].
Extrapulmonary TB was the most frequent clin-
ical form of the disease in coinfected patients
with CD4 <200 cells/mm3 - 21 (52.5%) vs. 19
(47.5%) pulmonary TB cases - compared to
coinfected patients with CD4 >201 cells/mm3 -
2 (20%) vs. 8 (80%) pulmonary TB cases (OR 4.4;
95%CI 0.8-23.4). Considering the cutoff point of
CD4 <350 cells/mm3, pulmonary TB (23 cases)
was the most frequent clinical form of the dis-
ease, followed by disseminated (15 cases),
lymph node and pleural (2 cases each), and
neurotuberculosis (only 1 case). In patients with
CD4 >350 cells/mm3, there were 5 cases of pul-
monary TB and 1 case of lymph node TB. 
There was no significant difference in signs and
symptoms between groups stratified by CD4
(CD4 <200 vs >201 cells/mm3). 
Of 44 coinfected patients with anemia (hemat-
ocrit <30% and/or hemoglobin <10 g/dL), 34
had CD4 <350 cells/mm3 (OR 6.8; 95%CI 1.08-
42.7).
Of 47 coinfected patients who underwent mea-
surement of plasma HIV viral load, 78.7% had
levels above 400 copies/µL (mean of 100,681
copies/µL). Also, 83.8% of patients with CD4
<200 cells/mm3 had plasma HIV viral load
above 400 copies/µL.
Of 13 coinfected patients with a concurrent di-
agnosis of TB/HIV, nine were on advanced im-
munosuppression (CD4 levels <200 cells/mm3),
three did not undergo this test, eight died
(62%), and five (38%) were cured. Of 42 patients
with a diagnosis of TB after HIV, 27 (75%) were
on advanced immunosuppression (CD4 levels
<200 cells/mm3), 16 (38%) were cured, eight
dropped out, three were transferred, one im-
proved, and 14 (33%) died. Six patients had a
diagnosis of TB before HIV, four were on ad-

vanced immunosuppression, two were cured
and two died.
Forty-eight coinfected patients used ART; of
these, 26 were diagnosed with TB after starting
ART (from one month to 12 years, mean of 12
months). Of eight patients who started treat-
ment within the first three months of ART, 50%
died; of 18 patients who started treatment after
the first three months of ART, only three
(16.7%) died (OR 0.13; 95%CI 0.01-1.009;
p=0.059). Twenty-two (36%) patients were di-
agnosed with TB before starting ART, seven
(31%) started using antiretrovirals in the first
month of TB treatment and 15 (69%) after the
first month, with no significant difference in
mortality rates among these patients. Of 13 pa-
tients who did not start ART, four had CD4 lev-
els below and one above 200 cells/mm3; the re-
maining patients did not undergo this test.
Death rate in this group was 92.3%. 
Of eight coinfected patients who dropped out
from TB treatment, only one was female. In the
TB group, all seven dropouts were male. The
mean age of dropouts was 35 years in the coin-
fected and 33 years in the TB group.

n DISCUSSION

Prevalence of TB/HIV-coinfected patients in
2008/2009 was 23% in the institution studied
here. Coinfection was more prevalent in men
(75.4%), with mean age of 37.1 years. The mor-
tality rate was 2.8 times higher in TB/HIV-coin-
fected patients (39.3%) than in TB patients with-
out HIV (18.5%).
TB can affect HIV-infected patients at any time
during the course of their disease. However, in
the presence of severe immunosuppression, TB
can develop in unusual forms, sub-clinically or
as a normal chest radiograph. TB/HIV-coin-
fected patients tend to have worse clinical and
laboratory conditions than HIV-seronegative
TB patients [6-9]. 
Our findings were consistent with the literature
on the prevalence of men among TB and
TB/HIV-coinfected patients in Brazil [10, 11].
Data from the Brazilian Information System for
Notifiable Diseases (SINAN) confirm this trend
in the state of Goiás [12]. International studies
have also confirmed this prevalence [13-15]. In
their institutions, Sabbatani et al. and Scotto et
al. found coinfection’s rates of 33,1% and 9,9%,
respectively [14, 15]. A male predominance in
TB cases may be explained by a greater expo-
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sure of men to the disease, due to male behav-
ioral characteristics, and/or because of a greater
difficulty of men in adhering to treatment. 
Most patients in both groups were aged be-
tween 35 and 40 years, in accordance with pre-
vious studies and SINAN data [11, 12, 16]. This
age range corresponds to the individual’s most
productive years, thus negatively affecting in-
dividuals socially and economically, as well as
the family and society as a whole. 
In this study, pulmonary TB was the most com-
mon clinical form of the disease (56.5%). Extra-
pulmonary TB showed a greater number of cas-
es in the coinfected group (30 cases), which is
consistent with the literature [9]. 
Disseminated TB was the second most common
form among coinfected patients, accounting for
32.8% of cases; however, it was not associated
with mortality. Bendayan et al. found dissemi-
nated disease in 18% of their coinfected patients
[9]. Klautau & Kuschnaroff found a higher fre-
quency of disseminated TB and deaths, as well
as Clevenbergh et al., who reported high preva-
lence of disseminated disease [17, 18]. 
In Goiás, over the past five years, pulmonary
TB has been the most frequent form of TB in the
general population, accounting for about 81%
of cases in 2008 and 82.8% of cases in 2009 [12].
In a study by Sabbatani et al., lymph node tu-
berculosis was related to HIV, while the lungs
and pleura were the sites most frequently
found in HIV-negative patients [14].
The most common symptoms found in our
TB/HIV-coinfected patients are consistent with
those reported by Cain et al. with fever, cough,
weight loss and poor appetite standing as im-
portant clinical symptoms to be considered in
the diagnosis of TB [19]. 
As in the case report of Franco et al., the patient
reported fever and cough for more than two
months [20].
TST should be performed annually in patients
with HIV/AIDS, according to the recommenda-
tions of the Brazilian Ministry of Health and in-
ternational guidelines [1, 21]. However, TST was
performed only in 25 (40%) patients with
HIV/AIDS at the institution, and 4 patients had
TB at the time of testing. 
Moreover, in the presence of a positive TST,
chemoprophylaxis should be introduced imme-
diately; however, only 66% of patients had
chemoprophylaxis. Only 41% of these patients
completed chemoprophylaxis, which favored
the development of the disease and death from
TB in this population.

Bilateral pulmonary disease was the most com-
mon radiographic finding in both groups
(51.8%). The institution receives severe TB pa-
tients for treatment of complications, which
may explain why the typical pattern of unilat-
eral upper lobe infiltrate was not the most
prevalent in the TB group. 
Cavitary disease was found only in three coin-
fected patients, and two of them had CD4 >200
cells/mm3, corroborating data from Klautau &
Kuschnaroff [18].
AFB testing showed good sensitivity, with
mean positivity rates of 76% in both groups, un-
like the study by Cain et al., in which a few
coinfected patients had positive results [20]. In
the study by Clevenbergh et al., most patients
had smear- and culture-positive specimens [19]. 
Positive culture for M. tuberculosis was 1.4 times
higher in coinfected patients, highlighting the
importance of this test in patients with
HIV/AIDS. Bendayan et al. found 61% positiv-
ity in the culture for M. tuberculosis [9]. Culture
testing was less requested in the TB group, be-
cause the Brazilian Ministry of Health does not
recommend it as a routine test for the diagnosis
of TB in the general population [1].
Coinfected patients had higher frequency of
anemia (hemoglobin <10 g/dL and/or hemat-
ocrit <30%), with a six times greater risk (OR
6.35) than TB patients, but with no association
with death. 
Mugussi et al. identified low hemoglobin as a
factor associated with mortality [6]. Van Rie et
al. identified anemia as a risk factor for inci-
dence of TB in patients receiving highly active
ART (HAART), both in early (<six months) and
late (>six months) incidence in relation to the
start of HAART [7].
Albumin <3.4 g/dL was prevalent in both
groups, found in about 70% of patients. These
data reveal that patients often come to the insti-
tution in a state of malnutrition. Chronic dis-
ease may cause malnutrition, and when it is as-
sociated with poor nutrition, the patient’s con-
dition worsens.
In this study, TB cure rate in coinfected patients
was 37.7%, below the 62.3% cure rate described
by Lacerda et al. [10]. However, Prado et al.
found a 48.5% cure rate in TB/HIV-coinfected
patients in the state of Espírito Santo, South-
eastern Brazil [22].
Clevenbergh et al. found a treatment dropout
rate of 20% in coinfected patients, whereas
Klautau & Kuschnaroff found a dropout rate of
11% [19, 18]. Lacerda et al. reported a 23.4%
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dropout rate [10]. We found a 13% treatment
dropout rate in coinfected patients, which is
within the observed patterns. 
In this study, mortality was high among coin-
fected (39.3%) and TB (18.5%) patients, result-
ing in a 2.8 times greater risk of dying in the
coinfected group. Most coinfected patients
(80%) had advanced immunosuppression (CD4
<200 cells/mm3) at diagnosis of TB, which con-
tributed to an unfavorable outcome. 
No association was found between CD4 levels
and other variables, probably due to the small
number of patients with CD4 >200 cells/mm3

(10 patients) compared to 40 with CD4 <200
cells/mm3, thus hindering a reliable statistical
analysis. Prado et al. reported that 28.8% of
coinfected patients died. In a meta-analysis by
Straetemans et al. HIV-positive patients with
TB were 1.8 times more likely to die than those
without TB [22, 23]. 
Some complicating factors associated with pa-
tient care were noted in the institution studied
here. We found errors in the completion of med-
ical records, such as missing data on weight and
height at diagnosis, and 49% of TB patients di-
agnosed in the institution did not undergo HIV
serological testing. Several patients dropped out
from TB treatment, and the hospital does not
seem to have an effective strategy to track these
patients. In addition, given the current knowl-
edge on the subject, we question whether a six-
month period is enough to consider TB cases,
with or without HIV coinfection, as closed. 
TB is a fully controllable disease, but it may
achieve high severity and mortality in individ-

uals with HIV/AIDS. Thus, actions to improve
the diagnosis and ensure treatment compliance,
based on national and international recommen-
dations, may contribute to the improvement in
cure rates and TB and HIV/AIDS prognosis in
the institution. 
Based on these results, we recommend that TST
should be performed at the time of HIV diag-
nosis and annually thereafter for the early diag-
nosis and treatment of latent TB. Also, culture
for M. tuberculosis and sensitivity tests should
be performed, regardless of symptoms, in TST-
positive patients with HIV/AIDS who have a
long history of HIV infection and low CD4
count. It is important to follow the guidelines of
the Manual of Recommendations for TB Con-
trol in Brazil which recommends to increase the
duration of latent TB treatment in coinfected
patients from six to nine months, in addition to
requesting culture and sensitivity testing for all
coinfected patients at the time of diagnosis of
TB [1]. The use of modern techniques such PCR
on BAL allows to diagnose TB and drug-resis-
tant more rapidly than using cultural examina-
tion of sputum; unfortunately this techniques
are not routinely used in Brazil [14]. HIV testing
should be requested for all TB patients at diag-
nosis. Finally, further cohort studies investigat-
ing the profile of TB/HIV-coinfected patients
are warranted to provide more precise informa-
tion on risk factors.

Keywords: Acquired Immunodeficiency Syn-
drome, HIV, Mycobacterium tuberculosis, tuber-
culosis.

Infection with human immunodeficiency virus
(HIV) increases the risk of tuberculosis (TB), and
HIV/TB coinfection is associated with higher
mortality. This study aimed to characterize pa-
tients coinfected with Mycobacterium tuberculosis
and HIV in a reference centre for cases involving
complications or drug resistance in TB. This retro-
spective cohort study was conducted at a Hospital
for Tropical Diseases in the state of Goiás, Mid-
western Brazil. Patients’ medical records were re-
viewed between January 2008 and December
2009. Sixty-one cases of TB/HIV coinfection were
evaluated, and 54 HIV-seronegative TB cases were
selected as controls. The prevalence of TB/HIV-
coinfected patients in 2008/2009 was 23%. Coin-
fection was more prevalent in men (75.4%), with a

mean age of 37.1 years. Pulmonary disease
(50.8%) was the most frequent clinical form of TB
in coinfected patients, followed by disseminated
disease (32.8%). Anaemia, malnutrition and low
levels of CD4 T lymphocytes were found in about
80% of coinfected patients. Bilateral pulmonary
infiltrates were the most common radiographic
finding in coinfected patients (51.8%), and pul-
monary cavitation was the rarest event (5.4%). The
mortality rate was 2.8 times higher in the
TB/HIV-coinfected group (39.3%) than in TB pa-
tients without HIV (18.5%). Actions targeting the
TB/HIV-coinfected population, based on national
and international recommendations, are necessary
to improve prognosis and outcomes in TB and
HIV infection in the institution.

SUMMARY
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L’infezione da virus dell’immunodeficienza umana
(HIV) aumenta il rischio di tubercolosi (TB), e questa
coinfezione è associata a più elevata mortalità. 
Questo studio è stato condotto al fine di caratterizzare i
pazienti con coinfezione da Mycobacterium tubercu-
losis e HIV in un centro di riferimento per i casi più
complicati e/o caratterizzati da resistenza ai farmaci an-
titubercolari. 
Questo studio di coorte retrospettivo è stato condotto in
un ospedale per le malattie tropicali nello stato del
Goiás, in Brasile centro-occidentale. 
L’esame delle cartelle cliniche dei pazienti è stato effet-
tuato nel periodo compreso tra gennaio 2008 e dicembre
2009. 
Complessivamente, sono stati valutati sessantuno casi
di coinfezione TB/HIV mentre 54 casi di pazienti TB
positivi e HIV-sieronegativi sono stati selezionati come
controlli. 
Nel periodo considerato, la prevalenza di pazienti con
coinfezione TB/HIV è stata pari al 23%, con percentua-

li maggiori nel sesso maschile (75,4%), con un’età me-
dia di 37,1 anni. La localizzazione polmonare (50,8%)
ha rappresentato la forma clinica più frequente di TB
nei pazienti con coinfezione, seguita dalla malattia dis-
seminata (32,8%). 
Anemia, malnutrizione e bassi livelli di linfociti T CD4
sono stati riscontrati in circa l’80% dei pazienti TB/
HIV-coinfetti. 
Nei pazienti con coinfezione, il dato radiologico più co-
mune era rappresentato dagli infiltrati polmonari bila-
terali (51,8%), quello più raro dalla cavitazione polmo-
nare (5,4%). Nel gruppo di pazienti con coinfezione
TB/HIV, il tasso di mortalità è risultato di 2,8 volte su-
periore (39,3%) rispetto a quello dei pazienti affetti solo
da TB (18,5%). 
Gli autori sottolineano la necessità di implementare,
nell’ospedale in studio, interventi mirati alla popolazio-
ne di pazienti con coinfezione TB/HIV, in accordo alle
raccomandazioni nazionali e internazionali, al fine di
migliorare la prognosi e gli esiti di tali pazienti.

RIASSUNTO

n REFERENCES

[1] Ministério da Saúde, Secretaria de Vigilância em
Saúde. Manual de recomendações para o controle da
tuberculose no Brasil. Brasília: Ministério da Saúde,
Programa Nacional de Controle da Tuberculose;
2010. 
[2] Lawn S.D., Harries A.D., Williams B.G. et al. An-
tiretroviral therapy and the control of HIV-associat-
ed tuberculosis. Will ART do it? Int. J. Tuberc. Lung
Dis. 15, 571-581, 2011.
[3] WHO. Global tuberculosis control: a short update
to the 2009 report. 2009.
[4] Kwan C.K., Ernst J.D. HIV and tuberculosis: a
deadly human syndemic. Clin. Microbiol. Rev. 24, 351-
376, 2011.
[5] Ministério da Saúde, Secretaria de Vigilância em
Saúde. Manual de Adesão ao Tratamento para pes-
soas vivendo com HIV/AIDS. Brasília: Ministério da
Saúde, Programa Nacional de DST e AIDS, 2008.
[6] Mugusi F.M., Mehta S., Villamor E., et al. Factors
associated with mortality in HIV-infected and unin-
fected patients with pulmonary tuberculosis. BMC
Public Health. 9, 409, 2009.
[7] Van Rie A., Westreich D., Sanne I. Tuberculosis in
patients receiving antiretroviral treatment: inci-
dence, risk factors, and prevention strategies. J. Ac-
quir. Immune. Defic. Syndr. 56, 349-55, 2011.
[8] Corbett E.L., Watt C.J., Walker N., et al. The grow-
ing burden of tuberculosis: global trends and inter-
actions with the HIV epidemic. Arch. Intern. Med.
163, 1009-1021, 2003.
[9] Bendayan D., Littman K., Polansky V. Active tu-
berculosis and human immunodeficiency virus co-

infection in Israel: a retrospective study. Isr. Med. As-
soc. J. 12, 100-103, 2010.
[10] Lacerda T.C., Fregona G., Moreira C.M.M., et al.
Perfil epidemiológico de pacientes coinfectados por
HIV e tuberculose em uso de quimioprofilaxia em
Vitória-ES, Brasil. Revista Brasileira de Pesquisa em
Saúde 11, 4-12, 2009.
[1]. Cheade M.F., Ivo M.L., Siqueira P.H., Sá R.G.,
Honer M.R. Caracterização da tuberculose em porta-
dores de HIV/AIDS em um serviço de referência de
Mato Grosso do Sul. Rev. Soc. Bras. Med. Trop. 42, 119-
125, 2009.
[12] Ministério da Saúde. Série histórica do número
de casos novos de tuberculose. Brasil, Regiões e Uni-
dades Federadas de residência por ano diagnóstico
(1990 a 2010). Brasília: Sistema Nacional de Vigilân-
cia em Saúde, SINAN; 2011.
[13] Nakanjako D., Mayanja-Kizza H., Ouma J., et al.
Tuberculosis and human immunodeficiency virus
co-infections and their predictors at a hospital-based
HIV/AIDS clinic in Uganda. Int. J. Tuberc. Lung. Dis.
14,1621-1628, 2010.
[14] Sabbatani S., Legnani G., Baldoni C., Danielli A.
La tubercolosi in pazienti italiani ed extra-comunita-
ri. Revisione di casistica (1996-2001). Le Infezioni in
Medicina 1, 37-44, 2002.
[15] Scotto G., Saracino A., El-Hamed I. Epidemiolo-
gia della tubercolosi tra gli immigrati ricoverati in
Italia presso Unità Operative di Malattie Infettive.
Uno studio multicentrico. Le Infezioni in Medicina 4,
245-251, 2004.
[16] Morimoto A.A., Bonametti A.M., Morimoto
H.K., Matsuo T. Soroprevalência da infecção pelo ví-
rus da imunodeficiência humana em pacientes com



116
2012

tuberculose, em Londrina, Paraná. J. bras. pneumol.
31, 325-331, 2005.
[17] Klautau G.B., Kuschnaroff T.M. Clinical forms
and outcome of tuberculosis in HIV-infected patients
in a tertiary hospital in Sao Paulo - Brazil. Braz. J. In-
fect. Dis. 9, 464-478, 2009.
[18] Clevenbergh P., Maitrepierre I., Simoneau G., et
al. Lymph node tuberculosis in patients from regions
with varying burdens of tuberculosis and human im-
munodeficiency virus (HIV) infection. Presse Med. 39,
220-230, 2010.
[19] Cain K.P., McCarthy K.D., Heilig C.M., et al. An
algorithm for tuberculosis screening and diagnosis
in people with HIV. N. Engl. J. Med. 362, 707-716,
2010.
[20] Franco A., Aprea L., Conte M., et al. PCR per BK

su BAL nella diagnostica precoce di lobite tubercola-
re. Le Infezioni in Medicina 3, 173-177, 2009.
[21] WHO. Guidelines for intensified tuberculosis
case-finding and isoniazid preventive therapy for
people living with HIV in resource-constrained set-
tings. 2011.
[22] Prado T.N., Caus A.L., Marques M., Maciel E.L.,
Golub J.E., Miranda A.E. Perfil epidemiológico de
pacientes adultos com tuberculose e AIDS no estado
do Espírito Santo, Brasil: relacionamento dos bancos
de dados de tuberculose e AIDS. J. Bras. Pneumol. 37,
93-99, 2011.
[23] Straetemans M., Bierrenbach A.L., Nagelkerke
N., Glaziou P., van der Werf M.J. The effect of tuber-
culosis on mortality in HIV positive people: a meta-
analysis. PLoS One. 5, e15241, 2010.




