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HIV infection isan important risk factor for the development of tuber culosis (TB), and also affectsits morbidity and
mortality. This study estimated the prevalence of HIV infection in patients hospitalized for TB in Bahia (in
northeastern Brazil) and to evaluate its impact on in-hospital mortality. A total of 375 patients with TB, admitted
consecutively to a TB reference hospital in Salvador (Bahia, Brazil), were evaluated between July 2001 and July
2003. Anti-HIV serology was performed in all patientsirrespective of clinical and/or epidemiological data suggestive
of HIV infection. Death during hospitalization was the principal event-dependent variable. Mean age of patients
was41.4 + 16.2 yearsand the male/femaleratio was 3.4:1.0. The prevalence of HIV infection was 8.8% (95%Cl: 6.2-
12.0%). Patients in the HIV-positive group were younger than those in the HIV-negative group (37.1 versus 41.9
years; p=0.05). In-hospital mortality was 10.9% for the whole group (95%Cl: 9.4-15.9%), but was significantly
greater intheHIV-positivegroup compared totheHIV-negativegroup (27.3% versus9.4%; RR=2.9; 95%Cl: 1.5-5.6;
p=0.002). The prevalence of HIV infection in patients hospitalized for TB in Bahia (northeastern Brazil) isrelatively
high (8.8%) and mortality issignificantly higher (2.9-fold) in the HIV-positive group. Thesefindingsjustify carrying
out HIV testing, as recommended by the Brazilian Ministry of Health, in all TB patients, particularly those

requiring hospitalization.
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HIV infection isaknown risk factor for the devel opment
of tuberculosis (TB), and also affects its morbidity and
mortality. According to astudy carried out by theWorld Health
Organization, the global prevalence of HIV infection in
patients with TB is estimated at 8% [1]. However, some
regions of the world have significantly higher rates of TB-
HIV co-infection, such as Africa, where prevalence ranges
between 31 and 66% [2-5]. In South America, thefew studies
that have been published report a wide variability in
prevaencerates, ranging from 1.6%in Chile[6] and Paraguay
[7]1to 21%inArgentina[8].

InBrazil, prevalence hasvaried from region to region, with
higher rates in the south and southeast of the country [9-14].
A previously published study carried out in Bahiain 378 TB
patients who had been hospitalized during the period from
1993 to 1995 reported an estimated HIV prevalence rate of
7.1% and asignificant impact of TB-HIV co-infection onthe
prognosis of these patients, with a higher rate of mortality in
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the HIV-positive group [ 15]. Another more recent local study
involving only treatment-naive outpatients followed up in
health centers in the city of Salvador (Bahia), reported a
prevalence of TB-HIV co-infection of 3.6% [16]. In a
multicenter trial carried out in patients with multiresistant
TBinBrazil, Dalcolmo et al. reported a 1.9% preval ence of
HIV infection, lower than that conventionally observed in
other countries[17].

The objective of thisstudy wasto estimate the prevalence
of HIV infection in patients hospitalized with tuberculosisin
Bahiaand to eval uate theimpact of co-infection onin-hospital
mortality.

Materialsand M ethods

Between July 2001 and July 2003, 400 patients with an
initial diagnosisof TB wereevaluated prospectively, following
hospitalization at the* Octavio MangabeiraHospital”, atertiary
care public hospital that is areference for TB and accounts
for approximately 85% of all the beds available for the
hospitalization of TB patients in the state of Bahia
(northeastern Brazil).

All patients had serum samplestested for the presence of
HIV-1/-2 at the same laboratory (a reference public health
laboratory in Bahia). The methods used were EL I SA followed
by Western Blot or indirect immunofluorescence for
confirmation of HIV-positivity. Diagnosisof TB wasbased on
the criteria established in the 1l Brazilian Guidelines for
Tuberculosis: 1) presence of positivedirect smear examination
(Ziehl-Neelsen method) and/or positive culture for M.
tuberculosis (in L éwerstein-Jensen medium); and 2) presence
of clinical, epidemiological and radiological findings
compatible with TB, associated with afavorable response to
treatment with anti-TB drugs[18].
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Twenty-five of the 400 enrolled patients were excluded
from the study due to a later change in diagnosis (patients
with non-tuberculous pneumopathies), and therefore, the
remaining 375 patients comprised thefinal study population.
With respect to tuberculin testing, individual swere considered
reactors when the area of induration due to PPD inoculation
was. 1)=5 mM for patients in the HIV-positive group; and
2)=10 mM for patientsin the HIV-negative group.

Statistical analysiswas carried out using the SPSS software
program, version 9.0. The chi-square or Fisher’'s exact tests
were used to compare proportions, and measurement of the
association was used to express relative risk (RR) of death.
Logistic regression was used to evaluate the probable
confounding factor of age in the principal association. The
95% confidence interval (95%CI) was used to describe the
precision of the point estimates of the proportions, using the
statistical software program PEPI.

Results

The characteristics of the study population are shown in
Table 1. Of the 375 patients, 290 (77.3%) weremae. Themean
age of patientswas41.2 years (ranged from 15-82 years). The
mean age of the HIV-positive patientswas significantly lower
than that of the patientsin the HIV-negative group (37.1 versus
41.9 years, p=0.05). One hundred and thirty-three patients
(35.5%) wereretreatment casesand, of these, 57.1% (76/133)
reported having abandoned previous treatments. There was
no significant difference between the HIV-positive and HIV-
negative groups with respect to whether they had abandoned
previous treatment.

With respect to the tuberculin test, there was no
statistically significant difference between the 2 groupsinthe

proportions of PPD reactors. Of the 375 patientsin the study,
it was possible to establish the duration of theillness prior to
hospitalization in 364 (31/33 in the HIV-positive group and
333/342 in the HIV-negative group). The distribution of the
duration of illness in the HIV-positive and HIV-negative
groups, respectively, was: a)=1 month: 12.9% (4/31) versus
21.3% (71/333) (p=0.381); b) 1-3 months. 51.6% (16/31) versus
30.9% (103/333) (p=0.032); ¢) 3-12 months: 29.0% (9/31) versus
30.0% (100/333) (p=0.929); and d)=12 months. 6.5% (2/31)
versus 17.7% (59/333) (p=0.175). Except when the duration of
disease prior to hospitalization was 1-3 months (p=0.032), there
were no statistically significant differences between the HI V-
positive and HIV-negative groups. In addition, there was no
statistically significant difference in the mean time interval
between admission and death when comparing the 2 groups
of patients (20.9 daysin the HIV-positive group versus 33.6
daysintheHIV-negative group; p=0.401).

Of the 375 participantsin the study, 33 were HIV-positive
(prevaence: 8.8%; 95%Cl: 6.2-12.0%). Of the whole study
group, 41/375 patientsdied during the period of hospitalization
(in-hospital mortdity rate of 10.9%; 95%Cl: 7.3-15.6%). Inthe
HIV-positive group, 9/33 (27.3%) patients died during
hospitalization, while in the group of HIV-negative patients,
death occurred in 32/342 (9.4%). A strongly positive
association between HIV infection and death was observed
in patients hospitalized with TB, the risk of death being 2.9-
fold in the population of HIV-positive patients compared to
the HIV-negative group (RR=2.9; 95%Cl: 1.5-5.6; p=0.002).
Logistic regression was carried out to adjust for age as a
probable confounding factor, and results still confirmed the
strongly positive association between TB-HIV co-infection
and death in this sample. These data are shown in Table 2.

Table 1. General characteristics of patientsin the study population and according to HIV serological status (n=375)

HIV-negative(n=342)  HIV-pastive(n=33) Total (n=375) P

Age (years)

Mean+SD 4194159 3714738 4124156 0.05*
Range 15-82 15-49 15-82

Male, n (%) 266(77.8) 24(72.7) 290(77.3) NS
PPD reactive, n (%) 178(52.1) 14(42.4) 193(51.5) NS
Retreatment, n (%) 120(35.1) 13(394) 133(35.5) NS
History of abandoning 69/120(57.5) 7/13(53.8) 76/133(57.1) NS

treatment, n/N (%)

*Statistically significant. NS=not statistically significant.

Table 2. Relativerisk (RR) of death in patients hospitalized with TB according to HIV status (n=375)

Death during hospitalization

Yes(n=41) No (n=334)
HIV Satus - S —— RR (95%Cl) p
n/N % n/N %
Positive (n=33) 933 2713 24/33 87 29(1.5-5.6) 0.002
Negative (n=342) 32/342 94 334/342 912 1 (reference group)
Total 41/375 109 334/375 81 — —
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Data on the number of CD + cells was not available for
analysisasapredictor of mortdlity, since thiswas not part of
the methodology of the present study. None of the 33 HIV-
positive patients in this study had previously used
antiretroviral therapy, since they had not been previously
aware of their HIV seropositivity. No case of immune
reconstitution was observed in the 33 HIV-positive patients
inthissample.

Discussion

The present study showed a prevalence of 8.8% of HIV
infection among patients hospitalized with a diagnosis of
tuberculosis. The HIV-positive group was younger and had
higher in-hospital mortality. The 2 groups had similar
proportions of PPD reactivity and similar intervals between
the onset of symptoms of tuberculosis and hospitalization.

In Brazil, a country of continental magnitude with wide
socioeconomic inequalities and extremely diverse cultures,
theprevaenceof TB-HIV co-infection variesgreatly from one
geographic region to another. In areview paper published in
1995 evaluating datafrom 1987 to 1992, TB-HIV co-infection
ranged from 0.5% to 12% in outpatients and 1.9-20.7% among
inpatients [9]. Recent studies carried out in the southeast of
the country found estimated prevalence rates of 21.8-42%in
hospitalized patients, which are significantly higher rates
(p<0.001) than those observed in our study [10,12-14]. Two
plausible explanations may justify the differences in the
estimates of TB-HIV co-infection in the southeast of Brazil
compared to the data reported in this present study: 1)
geographical and cultural differences (for example, the use of
intravenous drugs) that may interfere in the prevalence of
HIV infection in the populations of the regions in question
(southeast and northeast of the country); 2) a possible
selection bias, since the above-mentioned studieswere carried
outinreference hospitalsfor AIDS. Two studiescarried out in
patients hospitalized in TB reference hospitals, one in the
state of Minas Gerais[19] and the other in the state of Goias
[20] reported estimated prevalence rates of co-infection of
10.1% and 9.2%, respectively. These findings are similar to
those observed in the present study and were also based on
populations of patients hospitalized with TB in tertiary care
reference hospitals for this disease.

The point-prevalence observed in the present study (8.8%)
was dightly but not significantly higher (p=0.401) than that
reported in a previous study carried out in Salvador (Bahia,
northeastern Brazil) in 378 patients hospitalized with TB during
the period 1993-1995 (7.1% prevalence) [ 15]. Another study
carried out at the sametime asthe present study in outpatients
in Salvador (Bahia, Brazil) reported an estimated prevalence
of HIV infection of 3.6% in treatment-naive patientsor patients
initiating TB treatment [16]. Thereisastatistically significant
difference between this preval ence rate and the rate found in
the present study (3.6% ver sus 8.8%; p=0.006). Thedifferent
estimated preval ence rates found during the same timeframe
may be explained by the difference between the populations

studied (outpatients versus inpatients, respectively). It is
plausible to expect subgroups of patients with a greater
prevalence of TB-HIV co-infection to be in a more serious
clinical condition that would more often require
hospitalization.

The strong association between HIV-TB co-infection and
death from TB observed in the present study irrespective of
age (RR=2.9) isin agreement with datareported from various
other studies[15,21,22]. Thisfindingisvery pertinent sinceit
provides confirmation that systematic routine identification
of HIV-seropositive patients should indeed be incorporated
into the routine healthcare provided within the basic
healthcare network, a fact that is even more relevant when
dealing with inpatients. Early identification of this group at
greater risk of death, with particular focus on specific care,
may lead to areductionin mortality.

Based on the findings of this study, we conclude that the
prevalence of HIV infection in hospitalized patients with
tuberculosisin Bahia (northeastern Brazil) isrelatively high
(8.8%), and that mortality issignificantly greater (2.9-fold) in
the HIV-positive group. These datajustify carrying out HIV
testinginall patientswith TB, particularly inthoserequiring
hospitalization, as recommended by the Brazilian Ministry
of Health.
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