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ABSTRACT: Adherence to antituberculosis treatment, a major determinant of outcome, is
of special concern in human immunodeficiency virus (HIV)-positive patients. However,
tuberculosis death in HIV-positive patients remains higher than in HIV-negative
patients, regardless of adherence.

To assess determinants for an unfavourable tuberculosis outcome (defined as no cure
or death), and determinants for nonadherence to antituberculosis treatment, 70 HIV-
positive patients with tuberculosis referred to an outpatient centre were studied. Patient
outcome was compared according to HIV risk factors, other opportunistic diseases,
antiretroviral drugs use, current i.v. drugs use, a methadone programme participation,
tuberculosis features, treatment characteristics and adherence. Adherent and non-
adherent patient characteristics were also compared.

An unfavourable outcome occurred in 22.9% of patients and 32.9% were nonadherent
with therapy. Nonadherence was the only independent determinant for an unfavourable
outcome. Adherence was independently associated with current i.v. drug use, treatment
complications and use of methadone.

This study confirms that human immunodeficiency virus-infected patients, treated as
outpatients, have high rates of nonadherence and that adherence is the strongest
determinant for tuberculosis outcome. Independently of the current use of drugs, a
methadone programme improves adherence to treatment.
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After a declining trend, tuberculosis re-emerged worldwide
as an important cause of morbidity and mortality in the mid
1980s and 1990s. This epidemiological change has been
largely attributed to the growing human immunodeficiency
virus (HIV) epidemic [1–7]. Associated with the increasing
number of co-infected patients, multidrug resistant (MDR)
tuberculosis has increased and spread, not only to those
infected with HIV, but to the entire community [3, 4, 8, 9].
The lack of adherence to therapy is the major factor asso-
ciated with relapses of tuberculosis and emergence of MDR
strains [4, 5, 9–12]. Directly observed treatment (DOT),
though improving, has not eliminated the problem of
nonadherence [4, 8–10, 13, 14]. However, even during active
treatment, death related to tuberculosis is greater in HIV-
positive than in HIV-negative patients [1, 11, 15, 16].

The aims of this study were to identify the determinants
of an unfavourable outcome (no cure or death) and the
determinants for nonadherence to treatment in HIV-infected
patients with tuberculosis, treated as outpatients in a DOT
regimen, in a setting where tuberculosis rates remain the
highest in Europe [17].

Participants and methods

The study included 70 HIV (serotype 1)-infected patients
with tuberculosis, 62 (88.6%) male and eight (11.4%) female,
consecutively referred to a centre for ambulatory treatment
of respiratory diseases (CDP-Constituição, Porto, Portugal),
between January 1995–December 1996, where DOT treat-
ment is used. Treatment was observed daily during weekdays

and drugs were provided without supervision for the week-
ends. All patients were referred with a tuberculosis diagnosis
from general hospitals in Porto, in most cases after treatment
was initiated. Antiretroviral treatment was prescribed by a
hospital consultant of infectious diseases. Medication was
delivered at the hospital free of charge and there was no direct
observed treatment policy. Patients9 age ranged 20–49 yrs
(mean¡SD, 31.8¡6.36). Sixty patients (85.7%) were i.v. drug
abusers and the remaining 10 patients (14.3%) presented
multiple unprotected sexual contacts, both high-risk factors
for HIV. Drug abusers, in comparison to patients with sexual
risk, were more frequently male (90.0% versus 80.0%; p=0.320)
and of younger age (31.1 versus 36.1 yrs; p=0.062). For those
patients whose risk was drug abuse, factors recorded included:
if subjects were currently users of i.v. drugs, if subjects were in
a programme of methadone, and if therapy with methadone
was performed with (in CDP) or without (in other clinics)
antituberculosis drugs. The dose of methadone was adjusted
according to patients9 symptoms. The diagnosis of tuber-
culosis was confirmed by bacteriological analysis (stained
smear and/or culture) in 59 patients and by histopathological
examination in six patients. In the remaining five (7.1%)
patients the diagnosis was presumed, based on clinical and
radiological criteria, and an appropriate response to treatment.

According to the helper cell (CD4) count the authors
defined two groups: v200 mm3 or o200 mm3. The presence
of other opportunistic diseases, the use of antiretroviral
drugs and the results of sensitivity tests were recorded. MDR
tuberculosis was defined as the presence of resistance to both
isoniazid (Zimaia, Lisbon, Portugal) and rifampicin (Le Petit,
Anagni, Italy). Patients were grouped as either pulmonary or
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extra-pulmonary tuberculosis sufferers, the latter may also
include pulmonary disease. Chest radiographs were classified
as typical (usual patterns of reactivation of adult disease, namely
cavitation and upper lobe disease) or atypical (characteristic
patterns of primary disease or normal radiographs). The
antituberculosis treatment was a standard or a modified
scheme, the later meaning the substitution or association of
other drugs to the standard treatment [7]. Treatments were
scheduled for o9 months, if no response was achieved after
that time. Previous tuberculosis treatment, the occurrence of
complications related to present antituberculosis treatment
and treatment adherence (positive, if less than two missing
visits per week), were also recorded. According to the out-
come, patients were divided into two groups; those who cured
tuberculosis (favourable clinical outcome and/or negative
stain smear), and those who did not or died from tuberculosis
as stated in death certificates. All deaths from tuberculosis
occurred at hospital and patients had MDR tuberculosis or
died during the first 2 months of antituberculosis treatment,
without any negative stain smear.

In data analysis, an unpaired t-test or Mann-Whitney
U-test were used for continuous variables, according to the
sample type of distribution. Proportions were compared with
the Chi-squared test, using the Yates correction or the Fisher
exact test, as indicated. The strength of associations was
estimated by means of odds ratios (OR) and respective 95%
confidence intervals (CI). Logistic regression was used to
calculate adjusted odds ratios, including in the model all
variables that presented a probability test v0.150 in the
univariate analysis.

Results

During or at the end of antituberculosis treatment, 16
(22.9%) patients presented an unfavourable outcome; six
showed no cure and 10 died from tuberculosis. No significant
difference for outcome was found according to sex, age or risk
group (table 1). No cure or death was associated with a CD4
v200 (OR=5.19; 95%; CI: 0.96–37.3). Forty-six patients
(65.7%) had associated illnesses. There were no differences
between those who were cured and those who were not,
according to the presence of other illnesses. For 49 (70.0%)
patients, nucleoside analogous drugs were prescribed, with
protease inhibitors additionally prescribed to eight (11.4%) of
these, but only 36 (51.4%) and seven (10.0%) actually took the
nucleoside analogous and protease inhibitors, respectively.
The use of nucleoside analogous drugs was inversely asso-
ciated with no cure or death from tuberculosis (OR=0.23; 95%
CI: 0.05–0.92). No significant association was found for the
use of protease inhibitors. From the 60 patients with a drug
abuse history, 18 (30.0%) were still current i.v. drug abusers.
Current drug abusers more frequently had an unfavourable
outcome (OR=2.50; 95% CI: 0.58–10.82).

For the 56 patients in which a sensitivity test was carried
out, seven (12.5%) presented MDR strains. The presence of
resistance was higher in those who were not cured or died
(OR=4.61; 95% CI: 0.70–32.25). Four (5.7%) patients had
been treated for tuberculosis, three of them presenting a
sensitivity test with no MDR strains. All four patients with
previous tuberculosis treatment cured the present disease.

Extra-pulmonary tuberculosis occured similarly in cured
and uncured patients (table 1). Patients with an unfavourable
outcome more frequently had an atypical chest radiograph
(OR=5.19; 95% CI: 0.96–37.29). A modified treatment was
used in 13 (18.6%) patients. All but one had complications
related to antituberculosis treatment (five patients), isolation
of a MDR strain (four patients) or both (three patients).

Treatment complications occurred in 18 (25.7%) patients;
toxic hepatitis in 12, gastrointestinal intolerance in four and
rash in two. In patients where an unfavourable outcome
occurred, the use of a modified treatment was more frequent
(OR=4.03; 95% CI: 0.93–17.85), as was the presence of
treatment complications (OR=14.77; 95% CI: 3.32–71.64) and
no treatment adherence (OR=35.0; 95% CI: 5.80–276.4).

In a multivariate model, only nonadherence to antituber-
culosis treatment remained significantly associated with an
unfavourable outcome (table 2).

Relative to adherence, 23 (32.9%) patients were nonadher-
ent to antituberculosis treatment; two of them abandoning it
after 2 months of therapy, the remaining 21 having irregular
treatments. Adherence was similar with sex, age or HIV group
risk. The presence of other opportunistic diseases was also
similar between nonadherent and adherent patients (table 3).

Table 1. – Clinical outcome according to clinical, bacterio-
logical and radiological features, type of tuberculosis, and
treatment characteristics in 70 tuberculosis human immuno-
deficiency virus-infected patients

Cure No cure
or death

OR p-value

Sex (male) 50 (92.6%) 12 (75.0%) 0.2 0.074
Age# yrs 31.9¡6.1 31.5¡7.2 0.823
Drug addiction 47 (87.0%) 13 (81.3%) 0.7 0.685
CD4 v200 31 (57.4%) 14 (87.5%) 5.2 0.056
Presence of other illness 35 (64.8%) 11 (68.8%) 1.2 0.993
Use of nucleoside

analogous
32 (59.3%) 4 (25.0%) 0.2 0.034

Use of protease
inhibitors

5 (9.3%) 2 (12.5%) 1.4 0.655

Current i.v. drug use} 12 (25.5%) 6 (46.2%) 2.5 0.181
Multidrug resistancez 3 (7.3%) 4 (26.7%) 4.6 0.074
Extrapulmonary

tuberculosis
23 (42.6%) 6 (37.5%) 0.8 0.941

Atypical chest
radiograph§

31 (57.4%) 14 (87.5%) 5.2 0.056

Modified treatment 7 (13.0%) 6 (37.5%) 4.0 0.060
Complications 7 (13.0%) 11 (68.8%) 14.8 v0.001
Nonadherence 9 (16.7%) 14 (87.5%) 35.0 v0.001

Data are presented as n (%), unless otherwise stated. OR: odds
ratio; CD4: helper cell count; i.v.: intravenous; #: mean¡SD; }:
data for the 60 patients in whom risk was drug addiction; z:
includes only the 56 patients where a sensitivity test to drugs
had been carried out; §: includes both pulmonary and extra-
pulmonary tuberculosis.

Table 2. – Multivariate analysis of determinants of no recovery
from tuberculosis in human immunodeficiency virus-positive
patients

OR 95% CI

Sex (male) 2.1 0.09–47.93
CD4 v200 5.1 0.41–63.09
Use of nucleoside analogous 0.5 0.06–4.78
Sensitivity test#

Multidrug resistance 11.1 0.15–797.1
Not assessed 0.1 0.00–3.19

Atypical chest radiograph 7.2 0.43–119.1
Modified treatment 0.3 0.00–11.75
Treatment complications 7.4 0.73–75.97
Nonadherence 29.2 2.43–350.1

OR: odds ratio; CI: confidence interval; CD4: helper cell count.
#: in comparison with no multidrug resistance.
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Current use of nucleoside analogous drugs was significantly
less frequent (OR=0.20; 95% CI: 0.06–0.69) in nonadherent
patients, but no significant association was found with the use
of protease inhibitors (table 3).

Current i.v. drug users were more frequently nonadherent
than those which were not (OR=17.50; 95% CI: 3.72–91.90).
Twelve (20.0%) drug abusers were in a methadone pro-
gramme; seven of them given methadone with antitubercu-
losis treatment and five without. All patients given methadone
together with antituberculosis drugs in the same clinical
setting were adherent (table 3).

No significant difference was found between adherent and
nonadherent patients for the presence of MDR tuberculosis,
the use of a modified treatment and a previous antitubercu-
losis treatment. The presence of treatment complications was
significantly more frequent in nonadherent patients (OR=10.92;
95% CI: 2.71–47.00).

In a multivariate model, current i.v. drug use and occur-
rence of complications related to treatment were independent
factors associated with nonadherence. Use of methadone
(either with or without antituberculosis drugs) was indepen-
dently and inversely associated with nonadherence (table 4).

Discussion

The HIV epidemic has greatly altered the epidemiological
course of tuberculosis [6, 11]. In areas of higher prevalence of
latent tuberculosis the disease constitutes one of the most
important opportunistic infections in HIV-positive patients
[2]. Compared to other European countries, Portugal presents
higher tuberculosis rates [17]. HIV infection has also been
steadily increasing since the mid 1980s. In Portugal until
September 1998, 57% of prevalent HIV-infected cases had
tuberculosis, a higher figure than other developed countries
[18].

HIV and Mycobacterium tuberculosis co-infection is asso-
ciated with a higher mortality [1, 11, 15, 16], although most
deaths in those who receive an effective therapy are due to
complications of HIV infection rather than tuberculosis [11].
In the current study, almost one-quarter of patients do not
recover from tuberculosis. The mortality was 14.3%, much
higher than the 4.7% for the global fatality rate of tuber-
culosis in Portugal [19]. Immunosuppression associated with
HIV infection contributes to the development of tuberculosis
[2, 7, 11]. In the current study, no association between the
level of CD4, presence of other associated diseases or the
use of antiretroviral drugs and clinical outcome was found.
Multidrug resistance was 12.5%, a figure similar to that found
in a study with a similar population in Texas [20]. Other
studies have shown that HIV infection was not a risk factor
for MDR tuberculosis [1, 20], but that there is a higher rate of
MDR tuberculosis in HIV-infected patients, either because of
a failure of tuberculosis control or because immunosuppres-
sion facilitates the rapid spread of MDR strains [1, 4, 8, 11,
20]. In the current study, MDR tuberculosis was more
frequent in patients who did not recover. The failure to find it
as a statistically significant determinant for clinical outcome
may be due to lack of power.

Tuberculosis presents with particular features in HIV-
positive patients, namely a greater preponderance for extra-
pulmonary disease [3, 5, 6, 11, 16] and the presence of atypical
features in chest radiographs [5, 7, 11, 16], which may cause
difficulties and delay the diagnosis. In the population included
in the current study, 41.4% had extrapulmonary disease. It
was suggested that some groups had an increased risk of
extrapulmonary disease, for example injecting drug users and
young patients living in areas with high rates of tuberculosis,
such as Portugal [3]. No association between this form of
tuberculosis and clinical outcome was found, in contrast to a
previous study showing an association, though weak, with
recovery [2]. The proportion of patients experiencing anti-
tuberculosis treatment complications was 25.7%, which is in
accordance with the increased risk for adverse reactions in
HIV-infected patients [5, 11]. Complications and presentation
with an atypical chest radiograph was more frequent in
patients which were not cured of, or died from, tuberculosis.
After adjustment for other variables, these did not constitute
independent determinants for nonrecovery of tuberculosis,
possibly reflecting a lack of power. In particular, it is unlikely
that the association between an atypical chest radiograph
and outcome can be confounded by adherence. However,
data from the current study supports nonadherence as the
strongest determinant for poor outcome of tuberculosis in
HIV-infected outpatients.

The proportion of nonadherence was 32.9%. Nonadher-
ence has been associated with relapses of tuberculosis and
emergence of MDR strains [4–6, 8, 9, 11, 12], thus is of special
concern to HIV-positive patients given their increased
susceptibility to tuberculosis [1–4, 9, 11]. In the current
study, after adjustment for other variables, the authors could
find no association between MDR tuberculosis or current

Table 4. – Multivariate analysis of determinants for nonadher-
ence to antituberculosis treatment

OR 95% CI

Sex (male) 0.02 0.00–1.25
Use of nucleoside analogous 0.1 0.02–1.30
Current i.v. drug use 56.6 5.41–592.0
Use of methadone 0.005 0.00–0.40
Modified treatment 9.1 0.74–110.3
Therapy complications 12.1 1.42–103.1

OR: odds ratio; CI: confidence interval; i.v.: intravenous.

Table 3. – Nonadherence according to clinical, bacteriological
and radiological features, type of tuberculosis, and treatment
characteristics in 70 tuberculosis human immunodeficiency
virus-infected patients

Adherence Nonadherence OR p-value

Sex (male) 44 (93.6%) 18 (78.3%) 0.3 0.104
Age# yrs 32.4¡6.3 30.6¡6.3 0.270
Drug addiction 39 (83.0%) 21 (91.3%) 2.1 0.480
Presence of other
illness

30 (63.8%) 16 (69.6%) 1.3 0.836

Use of nucleoside
analogous

30 (63.8%) 6 (26.1%) 0.2 0.007

Use of protease
inhibitors

5 (10.6%) 2 (8.7%) 0.8 0.995

Current i.v. drug use} 4 (10.3%) 14 (66.7%) 17.5 v0.001
Methadonez

In CDP 7 (19.4%) 0 (0.0%) 0.00 0.082
Other clinics 3 (9.4%) 2 (9.5%) 1.0 0.995

Multidrug resistance§ 3 (8.3%) 4 (20.0%) 2.7 0.234
Previous tuberculosis
therapy

2 (4.3%) 2 (8.7%) 2.1 0.593

Modified treatment 6 (12.8%) 7 (30.4%) 3.0 0.103
Complications 5 (10.6%) 13 (56.5%) 10.9 v0.001

Data are presented as n (%), unless otherwise stated; OR: odds
ratio; i.v.: intravenous; CPD: centre for ambulatory treatment of
respiratory diseases; #: mean¡SD; }: data for the 60 patients in
whom the risk was drug addiction;z: in comparison with no use
of methadone; §: includes only the 56 patients in which a
sensibility test to drugs had been carried out.
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use of antiretroviral drugs and antituberculosis treatment
adherence.

Most patients in the current study were i.v. drug abusers, a
group considered to be at higher risk to both HIV infection
and tuberculosis, as well as a group in which nonadherence
is a major concern [4, 9, 10]. Although nonadherence is a
frequent and important problem, it is largely unpredictable,
depending on the patient population and control pro-
grammes. However, there are groups with more commonly
reported nonadherence, such as the homeless and i.v. drug
users [12]. In the sample from the current study, a history of
drug abuse compared to sexual risk was not associated with a
poor prognosis or with higher rates of nonadherence, though
current use of i.v. drugs was an independent determinant for
nonadherence. Treatment complications and no methadone
use were also independent determinants for nonadherence.
The dose of methadone seems important for the retention of
subjects in treatment programmes, with even low doses
(20 mg) superior to nonmaintenance detoxification treatment,
while moderate (40–50 mg) and particularly high (80–100 mg)
daily doses associated with greater retention in treatment
programmes [21, 22]. In the authors9 setting, the policy was to
initiate treatment with 40–80 mg of methadone, according to
the usual level of drug consumed, and then adjust this
according to patient9s symptoms.

In conclusion, the current study confirms that adherence to
antituberculosis treatment is the strongest independent deter-
minant for recovery of tuberculosis in HIV-positive patients
and shows that the institution of a programme for sub-
stitution of drugs with methadone (either with or without
antituberculosis drugs), independently of the current drug
abuse, increases adherence. It has been suggested that in
patients at higher risk for nonadherence, more aggressive
forms of treatment, even if necessary with hospitalisation,
should be promoted. However, coercive hospitalisation has
legal and ethical restraints, so its use should be limited [23,
24]. In different populations, DOT has partly solved the
problem of antituberculosis treatment adherence and the
association of incentives, such as food, clothes, bus tickets,
help to improve adherence [4, 6–9, 11, 13, 14].

As previously shown [10, 23, 24] and confirmed in the
setting of the current study, a methadone programme has a
clear impact in improving the prognosis of tuberculosis in
human immunodeficiency virus-infected drug abusers, further
preventing the spread of the disease to the whole community.
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