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Effectiveness and safety of isoniazid chemoprophylaxis for HIV-1
infected patients from Rio de Janeiro
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The clinical and epidemiological characteristics, adverse events, treatment adherence and effectiveness of iso-
niazid chemoprophylaxis were analyzed in a cohort of 138 tuberculosis/HIV-coinfected patients. An open, non-
randomized, pragmatic prophylactic trial was conducted on adult patients with a normal chest X-ray and positive
tuberculin skin test (> 5 mm) who received isoniazid chemoprophylaxis (300 mg/day) for six months. The mean of
follow up was 2.8 years (SD 1.3). Adherence to chemoprophylaxis was 87.7% (121/138). Only one patient presented
tuberculosis after the end of chemoprophylaxis, corresponding to 0.3 cases per 100 persons per year. The relative
risk of some adverse effects was 4.6 times higher (95% CI: 1.9-11.5) in patients with positive anti-HCV serology (4/9,
44.4%) compared to those with negative serology (12/129, 9.6%) (p = 0.002). This study provides evidence regarding
the effectiveness and safety of a short and self-administered isoniazid regimen. We recommend the implementation

of this routine by health service practitioners.
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Infection with human immunodeficiency virus (HIV)
represents an important challenge for the control of tu-
berculosis (TB). There were an estimated 8.8 million
new cases of TB in the world in 2005, with 80% of them
occurring in 22 developing countries. Brazil currently
has the 16th highest rate of new TB cases. A total of 1.6
million people died of TB worldwide, with 195,000 of
them also being infected with HIV (WHO 2007).

Several studies have shown that TB chemoprophy-
laxis reduces the risk of the disease in HIV-infected pa-
tients with a positive tuberculin test (induration > 5 mm
in diameter) (de Pinho et al. 2001, Grant et al. 2005). One
of the strategies to reduce TB among patients with HIV
recommended by the World Health Organization (WHO
2007), American Thoracic Society (ATS 2000) and Cen-
ters for Disease Control and Prevention (CDC 2003) is the
introduction of isoniazid (INH). In the present article, we
use the term “TB chemoprophylaxis” since the guidelines
of the Brazilian Ministry of Health (MS) for HI V-infected
subjects recommend INH monotherapy for 6 months us-
ing a dose of 300 mg/day (ATS 2000, MS 2007).

In Brazil, one study showed a 3.5 fold increase in
the risk of TB in AIDS patients (de Castro Toledo et al.
2000), while another study concluded that TB chemo-
prophylaxis has an important impact on the survival of
HIV-seropositive patients with a positive tuberculin test,
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reducing the risk of TB by 38%, irrespective of antiret-
roviral therapy (de Pinho et al. 2001). The use of both
INH and antiretroviral therapy in HIV-infected patients
is associated with a significantly reduced incidence of
TB (Golub et al. 2007).

Prophylactic trials for TB chemoprophylaxis are
still rare in Brazil, a fact supporting the importance of
concrete data regarding the effectiveness and safety of
this preventive strategy (de Castro Toledo et al. 2000,
de Pinho et al. 2001, Golub et al. 2007). Thus, the ob-
jective of the present study was to describe the clinical-
epidemiological and behavioral characteristics, adverse
events, adherence to scheduled visits and prescriptions
and the effectiveness of TB chemoprophylaxis in a co-
hort of patients coinfected with HIV and TB.

PATIENTS, MATERIAL AND METHODS

An open, non-randomized, pragmatic prophylactic
trial regarding INH prophylaxis (300 mg/day) for six
months was conducted at the Evandro Chagas Clinical
Research Institute (IPEC), Oswaldo Cruz Foundation
(Fiocruz). The study was approved by the Ethics Com-
mittee of IPEC/Fiocruz (protocol 000011/009-02).

The target population consisted of patients of both
genders, over 18 years old, coinfected with TB and HIV
and followed up at IPEC. Included in the study were
patients with normal chest X-rays who did not mention
BCG re-vaccination and had a positive purified protein
derivative (PPD)-tuberculin skin test (induration > 5 mm
in diameter) performed by a trained professional. The
patients agreed to participate in the study and signed a
free informed consent form. This cutoff point was estab-
lished for HIV patients, following the recommendation
of the Centers of Diseases Control and Prevention and of
the MS guidelines (ATS 2000, MS 2007).
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Patients with TB confirmed before admission, al-
tered aminotransferases levels (values 3 times above the
normal limits) or a history of TB treatment within the
last five years were excluded (ATS 2000, MS 2007).

The patients were followed up on an outpatient basis
monthly for six months after the beginning of chemopro-
phylaxis and then once every six months for a maximum
period of five years. Two standardized questionnaires
(baseline and follow-up) were used for data collection.
Variables of interest included sociodemographic data,
adverse events and incidence of TB. The cumulative in-
cidence of TB was used as an indicator of chemoprophy-
laxis effectiveness (Last 2001).

The rate of adherence to the medication was deter-
mined on each visit by counting the number of tablets
ingested by the patient during the period (3 tablets/day
for a total of 90 tablets/month). To guarantee a safety
margin for cases of justified absence from a scheduled
visit (for reasons of work), 120 tablets were supplied per
month. The complete treatment comprised of 540 tab-
lets. To increase adherence to the public health visit, tab-
lets were counted monthly. Adherence to the medication
was defined as the use of more than 84% (453/540) of
the INH tablets according to the recommended regimen
and completing six months of the prophylactic scheme
without interrupting the use of INH for > 30 consecu-
tive days (MS 2007). When the patient did not attend
the scheduled visit, he/she was contacted by telephone
or telegram to reschedule another visit. In addition, a
telephone number for communication with the service
was available. As encouragement, travel expenses were
covered until 2006 when this resource ended. Irregular
use (in days) of INH, such as partial interruption of the
medication for less than 30 consecutive days by the pa-
tient’s own decision was also recorded.

On the inclusion visit, all patients were submitted to
laboratory and radiological exams, including chest ra-
diographs, biochemical blood tests, liver function tests
and serology for hepatitis B and C. Liver function tests
were also performed in the third month and at the end
of chemoprophylaxis to monitor possible hepatotoxicity
(values 3 times above the normal limits) or adverse ef-
fects of the medication.

The public health visit (TB chemoprophylaxis) con-
sisted of counseling regarding the epidemiological his-
tory and prevention of TB and encouragement of adher-
ence to treatment for HIV/AIDS infection in order to
promote healthy life habits, protection of the patient and
his/her partners and prevention of AIDS-related oppor-
tunistic diseases.

Variables related to sociodemographic data, history
of alcohol, tobacco and drug use, exposure to TB, adher-
ence to the medication and drop out from TB chemo-
prophylaxis were submitted to a univariate and stratified
analysis. Mean, median and measures of dispersion (stan-
dard deviation or interquartile range) were calculated
according to the type of distribution for the continuous
variables of age, time of HIV infection, liver enzymes,
CD4 lymphocyte cells count, viral load and duration of
interruption of TB chemoprophylaxis in days, according
to the type of distribution. Some variables were catego-

rized. For example, income was classified according to
the number of Brazilian minimum wages (1 Brazilian
minimum wage = US$170).

CD4 cell count and viral load were compared before
and after chemoprophylaxis by the nonparametric paired
Wilcoxon test. Mean aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) levels on the ini-
tial visit and at three and six months were analyzed by
the Friedman test for comparison of three paired non-
parametric samples, since the Kolmogorov-Smirnov test
showed no normal distribution of these variables.

The relative risks for the development of adverse ef-
fects during chemoprophylaxis and their respective 95%
confidence intervals were calculated.

RESULTS

Between August 2002-April 2007, 162 patients were
referred to the project and 138 of them (85.2%) fulfilled
the eligibility criteria. The mean age of the sample was
41 (£ 9.7) years, with a median of 40 years and the mean
time since first HIV-positive test was 5.7 years (range:
2.4-10.1). Most of the patients included in the study were
white (53%), males (65%), from the municipality of Rio
de Janeiro (63%), with a family income of more than
three minimum wages (56.5%)

Twelve (8.7%) of the HIV-infected patients had rela-
tives who were in contact with known TB active cases.
All the patients had been living in the city of Rio de Janei-
ro, where both TB and HIV are highly endemic (Golub et
al. 2007). Among the patients studied, 92.8% presented
a CD4 count > 200 cells/uL and in 47.8% viral load was
undetectable (< 80 copies/mL). Only 11 patients had been
previously treated for TB at a mean interval of 10.4 years
(7.2-14.3) before the beginning of TB chemoprophylaxis.
Thirty three (23.9%) patients reported to be allergic, 16
(11.6%) reported previous gastrointestinal or hepatic dis-
order (gastritis, peptic ulcer, hepatitis) and 11 (8%) had
cardiovascular diseases or arterial hypertension. Nine
(6.5%) of the 138 patients presented positive serology for
hepatitis C and one was positive for HBsAg.

Atthe beginning of the project, the mean diastolic (72.4
mmHg, SD = 9.7) and systolic (115.0 mmHg, SD = 14.3)
blood pressures were normal and the patients presented a
normal mean body weight (70.2 kg, SD = 15.8). Tables I
and II summarize the sociodemographic, behavioral and
clinical-epidemiological characteristics of this cohort.

At the time of inclusion in the cohort, 74% of the pa-
tients were using antiretroviral drugs. The mean CD4
count was 539 cells/uL (SD = 237 cells/uL) and 562
cells/uL (SD = 259 cells/uL) before and at the end of
TB chemoprophylaxis, respectively, with the difference
being non-significant (p = 0.06). There was a signifi-
cant reduction in viral load from 5.31 log(10) [SD = 6.26
log(10)] before chemoprophylaxis to 4.07 log(10) [SD =
4.59 log(10)] after treatment (p = 0.02).

The rate of adherence to TB chemoprophylaxis was
87.7% (121/138). Ten (7.3%) patients definitely dropped
out of treatment for various reasons. Fifty eight (42%)
of the 138 patients who started the study partially in-
terrupted TB chemoprophylaxis, with half (27) of them
interrupting treatment for one or two days per month,
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TABLE I

Characteristics of 138 patients co-infected with tuberculosis/
HIV who received tuberculosis chemoprophylaxis, IPEC/
Fiocruz, Rio de Janeiro, 2002-2007

Participants
Variable n (%)
Sociodemographic
Age <35 years 97 (70.3)
> 35 years 42 (29.7)
Gender Male 90 (65.2)
Female 48 (34.8)
Family income <3 minimum wages 60 (43.5)
> 3 minimum wages 78 (56.5)
Race White 73 (52.9)
Mulatto 33 (23.9)
Black 32 (23.2)
Educational level =~ < 8 years 66 (47.8)
> § years 72 (52.2)
Behavioral
Alcohol consumption
Socially 73 (52.9)
Alcohol dependent 2 (1.4)
Does not drink 63 (45.7)
Current smoker 30 (21.7)
Non injectable 5@3.6)

drug use (current)

TABLE 11

Characteristics of 138 patients co-infected with tuberculosis/
HIV who received tuberculosis (TB) chemoprophylaxis,
IPEC/Fiocruz, Rio de Janeiro, 2002-2007

Participants

Variables n (%)
HIV exposure category

Heterosexual 70 (50.8)

Homosexual/bisexual 58 (42.0)

Blood transfusion 9(6.5)

Injectable drug user 1(0.7)
History of treated TB (> 5 years) 11 (8.0)
History of TB chemoprophylaxis (> 5 years) 17 (12.3)
Current household-active TB contact 12 (8.7)
CD4 cell count at baseline

<200 cells/puL 10 (7.2)

>200 cells/uL 128 (92.8)
Viral load at baseline®

< 80 copies/mL [1.9 log (10)] 64 (46.4)

< 80-1000 copies/mL [3.0 log (10)] 15 (10.9)

1,000-10,000 copies/mL [3.0-4.0 log (10)] 26 (18.8)

> 10,000 copies/mL [4.0 log (10)] 29 (21.0)
Childhood BCG vaccination 120 (87.0)
Use of antiretroviral drugs for HIV 102 (74.0)
Side effects during TB chemoprophylaxis 17 (12.3)
(nausea/itchy skin/xerostomia)
Adherence to TB chemoprophylaxis 121 (87.7)

(6 months duration)

a: missing 4 (0.7%).

mainly on the weekends, and reporting that they had
forgotten the medication. The median time of partial
interruption of chemoprophylaxis as the patient’s own
decision was four days (1.7-9.3 days) throughout the six
months of treatment and two days (1-3 days) per month.

The patients continued to attend visits every six
months in order to control the incidence of TB. Mean
duration of follow up was 2.8 years (SD 1.3). There was
no difference in the return rates for monthly visits based
on travel reimbursement. None of the patients presented
TB before admission or during the first 30 days of INH.
Only one patient presented TB after the end of chemo-
prophylaxis, corresponding to 0.3 cases per 100 persons
per year. This patient developed disseminated TB char-
acterized by a diffuse interstitial infiltrate nine months
after the end of TB chemoprophylaxis, which is associ-
ated with ganglionic TB. The patient was a 23-year-old
man, a flight attendant, who had regularly used 300 mg/
day INH within the recommended regimen and present-
ed good adherence and no adverse events. At the begin-
ning of chemoprophylaxis, the patient was known to be
infected with HIV for four years, presented a CD4 count
of 282 cells/uL and a viral load 5.11 log(10), and did not
use highly active antiretroviral therapy (HAART). Af-
ter the diagnosis of TB, the patient was treated with ri-
fampicin, INH and pyrazinamide. The patient presented
transient hepatotoxicity, which was reversed by clinical
management, and was cured.

Temporary adverse events associated with TB chemo-
prophylaxis were observed in 17 (12.3%) patients, with
the most frequent events being nausea, pruritus and
xerostomia lasting on average 3-5 days. Seven (5%) of
these patients required definite discontinuation of chemo-
prophylaxis, which, for two of the patients, was due to
gastrointestinal intolerance starting during IPT chemo-
prophylaxis, and for five of the patients was due to hepa-
totoxicity. Of the latter five patients, three were receiving
antiretroviral therapy, two had hepatitis C and one had
hepatitis B. The relative risk of developing any adverse
events was 4.6 times higher (95% CI: 1.9-11.5) in patients
with positive anti-HCV serology (44.4%) compared to
patients with negative serology (9.6%) (p = 0.002). The
mean liver enzyme levels did not exceed the upper limit
of normal at the end of INH treatment in the 121 patients
who completed chemoprophylaxis (Table III).

Seven (41.1%) of the 17 patients who reported the oc-
currence of previous adverse reactions to any medication
also presented adverse events during TB chemoprophy-
laxis. The risk of developing adverse events during chemo-
prophylaxis was 4.9 times higher (95% CI: 2.2-11.3) in
patients who presented previous adverse reactions to any
medication (41.1%) compared to those who did not (8.4%).

DISCUSSION

The challenge of controlling TB worldwide depends
on the development of an adequate strategy to reduce the
incidence of the disease in countries with a higher ende-
micity and in populations at a high risk of developing TB
due to endogenous reinfection or due to the fact that they
are contacts of TB patients, especially those coinfected
with TB and HIV (ATS 2000, CDC 2003).
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TABLE III

Aminotransferase levels of 121 patients co-infected with tuberculosis /HIV who completed the tuberculosis
chemoprophylaxis treatment, IPEC/Fiocruz, Rio de Janeiro, 2002-2007

Aminotransferase Median 25-75% range p-value
Aspartate aminotransferase (Baseline levels) 23.0 18.0-31.8 0.01
(levels at 90th day of INH) 25.0 20.0-33.8

(levels at 180th day of INH) 27.0 19.0-33.8

Alanine aminotransferase (Baseline levels) 39.0 32.0-55.8 0.05
(levels at 90th day of INH) 42.0 34.0-57.8

(levels at 180th day of INH) 43.0 35.0-56.7

With respect to treatment of HIV infection in Bra-
zil, antiretroviral drugs are available free of charge, but
this might not be sufficient to control HIV-related TB
(Golub et al. 2007). Although various national and inter-
national studies have demonstrated the effectiveness of
TB chemoprophylaxis (Santoro-Lopes et al. 2002, Wol-
dehanna & Volmink 2004, Whalen 2005, Moulton et al.
2007), its implementation has been limited (Grant et al.
2005). The reduction in the incidence of TB ranged from
55% for recurrent TB (Churchyard et al. 2003) and 46%
in patients without a history of TB (Grant et al. 2005) to
60% in a meta-analysis (Bucher et al. 1999).

The distribution of clinical-epidemiological charac-
teristics in the present sample was similar to that report-
ed in other Brazilian studies on TB chemoprophylaxis
performed on an outpatient basis in TB/HIV-coinfected
patients (de Pinho et al. 2001, Santoro-Lopes et al. 2002,
Golub et al. 2007).

The adherence rate of the present sample was slightly
higher (87.7%) than those reported in a study conducted
on 914 HIV/TB-infected patients in Thailand, which was
84.5% when measured by self-report and 81.8% when
measured by pill count (Hiransuthikul et al. 2005). As
suggested in one study (Sebastian & Bothamley 2000), one
possible explanation for this difference is that adherence
is higher among patients to whom knowledge, perception
and discussion of TB are offered, as well as information
regarding the importance of adhering to the six-month pe-
riod of treatment, as done in the present study.

The drop-out rate (7.3%) and withdrawal rate due to
adverse events (5%) were low when compared to a study
carried out at 12 Spanish hospitals, in which 27% of 316
HIV-infected patients voluntarily abandoned chemopro-
phylaxis and 9.7% were withdrawn due to adverse events
(Rivero et al. 2007).

Inthe present sample, the prevalence of adverse events
was low (17/138, 12.3%), as expected since a systematic
review conducted in 2004 showed that INH monothera-
py is much less likely to require treatment interruption
due to adverse events than multi-drug regimens (Wolde-
hanna & Volmink 2004, Elzi et al. 2007). An increase in
liver enzymes has been described as a relatively frequent
adverse event of INH treatment (Blumberg et al. 2005),
which was observed in two patients of the present study
who did not have hepatitis B or C. These results mainly
show mild, clinically manageable adverse events and the
absence of death or any interaction that may objectively

impair follow-up parameters of HAART (CD4 and viral
load) and are in agreement with the literature regard-
ing the use of INH chemoprophylaxis (Gourevictch et al.
1999, de Pinho et al. 2001, Golub et al. 2007).

The prevalence of adverse effects was higher in patients
with hepatitis C, a fact also demonstrated by Sadaphal et
al. (2001), who observed hepatotoxicity associated with
the use of INH in 22% of 146 HCV-positive patients.

In general, the incidence of TB is low in chemopro-
phylaxis studies. One cohort study described 11 cases of
TB in 316 patients observed during a follow-up period of
two years and the incidence of TB in the INH group was
3.5 cases per 100 individuals per year (Rivero et al. 2007).
In another study, eight of 130 HIV-infected patients who
received INH for nine months developed TB during a
follow-up period of 43 months (Casado et al. 2002). Our
study showed a lower incidence of TB, which might be
explained in part by the small size of our sample and the
high adherence. Selection bias was improbable because
the patients were selected by trained professionals acord-
ing to the recommendation of the MS (MS 2007).

Limitation of the present study include monitoring
the doses effectively taken as measured by self-report
and pill count. However, a study carried out in South
Africa showed that a negative screening result for uri-
nary INH was associated with self-reported missed INH
doses (Szakacs et al. 2006), suggesting the validity of
this subjective but highly practical method.

Another limitation that must be considered is that
BCG vaccination has a potential cross reactivity with
the tuberculin PPD skin test. This study used the cutoff
point of 5 mm as a positive PPD result, following the rec-
ommendation of the American Thoracic Society for HIV
patients, for whom BCG immunization status should not
be considered when implementing TB chemoprophyla-
xis (CDC 1996, ATS 2000). Although some studies have
shown that BCG vaccination can influence PPD skin test
results, this effect is more prominent in children and de-
creases after 15 years post immunization (Wang et al.
2002, Tissot et al. 2005). Furthermore, three studies, one
in Brazil and the others in Gambia and Korea, showed
that the prevalence of positive PPD results was similar
among individuals with and without a BCG scar (Neuen-
schwander et al. 2002, Lienhardt et al. 2003).

Along the lines of this study, other short-duration regi-
mens containing rifampicin and pyrazinamide initially
recommended for the treatment of latent TB were later
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strongly discouraged by CDC guidelines (CDC 2003).
These regimens should be reserved for patients who are
not likely to complete a longer course of treatment and
who can be monitored carefully (ATS 2000, CDC 2003).

The present study provides evidence regarding the
effectiveness and safety of a short and self-administered
INH regimen at daily doses for six months, which is
recommended by the MS (MS 2007). Because of this
recommendation, it was considered unethical to propose
a group for comparison using another regimen of TB
chemoprophylaxis.

Establish a short, self-administered TB chemo-
prophilaxis regimen is very important, considering
the following observations: the main limitation of TB
chemoprophylaxis is the poor completion rates for self-
administered therapy (de Pinho et al. 2001); the cost
restrictions for directly observed therapy in countries
with low per capita income without evidence of superior
efficacy compared to self-administered treatment (Vol-
mink & Garner 2003); and the encouragement of studies
regarding the cost effectiveness of the six-month INH
regimen under local conditions (ATS 2000). We recom-
mend the implementation of this routine by health ser-
vice practitioners.
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