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ABSTRACT
Objective: To investigate the reported cases of tuberculosis and of tuberculosis-HIV 
co-infection in Brazil between 2002 and 2012. Methods: This was an observational 
study based on secondary time series data collected from the Brazilian Case Registry 
Database for the 2002-2012 period. The incidence of tuberculosis was stratified by 
gender, age group, geographical region, and outcome, as was that of tuberculosis-
HIV co-infection. Results: Nationally, the incidence of tuberculosis declined by 18%, 
whereas that of tuberculosis-HIV co-infection increased by 3.8%. There was an overall 
decrease in the incidence of tuberculosis, despite a significant increase in that of 
tuberculosis-HIV co-infection in women. The incidence of tuberculosis decreased only 
in the 0- to 9-year age bracket, remaining stable or increasing in the other age groups. 
The incidence of tuberculosis-HIV co-infection increased by 209% in the ≥ 60-year 
age bracket. The incidence of tuberculosis decreased in all geographical regions except 
the south, whereas that of tuberculosis-HIV co-infection increased by over 150% in 
the north and northeast. Regarding the outcomes, patients with tuberculosis-HIV co-
infection, in comparison with patients infected with tuberculosis only, had a 48% lower 
chance of cure, a 50% greater risk of treatment nonadherence, and a 94% greater risk 
of death from tuberculosis. Conclusions: Our study shows that tuberculosis continues 
to be a relevant public health issue in Brazil, because the goals for the control and cure 
of the disease have yet to be achieved. In addition, the sharp increase in the incidence of 
tuberculosis-HIV co-infection in women, in the elderly, and in the northern/northeastern 
region reveals that the population of HIV-infected individuals is rapidly becoming more 
female, older, and more impoverished.
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INTRODUCTION

Tuberculosis is an infectious disease caused by Myco-
bacterium tuberculosis and continues to be a prevalent 
communicable disease in underdeveloped countries. 
Although there is treatment and means of prevention, 
approximately 9 million new cases are reported annually 
worldwide. Brazil is one of the 22 countries that collectively 
account for 80% of the global tuberculosis burden, with 
approximately 4,500 deaths from tuberculosis each 
year. In 2009 alone, 72,000 new cases were reported, 
which corresponds to an incidence rate of 38/100,000 
population.(1) These data demonstrate the severity of 
the tuberculosis problem in Brazil.

M. tuberculosis is transmitted by exhalation of infectious 
droplets, and its infectivity is directly related to the 
immune status of contacts.(2) Chief among the factors 
contributing to the transmission and manifestation of 
tuberculosis are conurbations, poor sanitary conditions, 
limited access to health care, inadequate nutrition, 
and presence of other diseases, such as alcoholism, 
diabetes, and, in particular, HIV infection.(1) Therefore, 

socioeconomically disadvantaged populations are at 
increased risk of contracting tuberculosis.

In the 1980s, with the advent of AIDS in the world, the 
tuberculosis problem worsened again. The presence of 
HIV resulted in tuberculosis changing from an endemic 
to an epidemic disease. The rate of tuberculosis-HIV 
co-infection has increased, and tuberculosis-HIV 
co-infection has been changing the epidemiological and 
prognostic aspects of tuberculosis.(1,3,4) The mortality 
rate from tuberculosis increases by 2.4- to 19-fold in 
patients with tuberculosis-HIV co-infection, in comparison 
with HIV-negative patients.(5) In addition, an analysis on 
the relationship between tuberculosis and HIV in Brazil, 
performed by Jamal et al.,(6) pointed out that the risk of 
developing tuberculosis is 10% per year for HIV-positive 
individuals, whereas, for HIV-negative patients, that risk 
is 10% over the course of their lifetime.

On the basis of clinical and epidemiological data, the 
World Health Organization (WHO), in 1993, designated 
tuberculosis as a priority in health policies. In Brazil, 
three years earlier, the Ministério da Saúde (MS, National 
Ministry of Health) had launched the Plano Emergencial 
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para o Controle da Tuberculose (Emergency Plan for 
Tuberculosis Control), in which the implementation of 
a supervised treatment—a groundbreaking treatment 
worldwide—was recommended.(7) In 2003, the Brazilian 
MS declared tuberculosis to be one of the five diseases 
that are a priority for control in Brazil, including it in 
various action plans, such as Pacto pela Vida (Pact for 
Life), Mais Saúde (More Health), and Programação das 
Ações de Vigilância em Saúde (Programming of Health 
Surveillance Actions), and bringing information and 
efforts together in the Programa Nacional de Controle 
da Tuberculose (PNCT, Brazilian National Tuberculosis 
Control Program). Among the main objectives of the 
PNCT are the established goal of achieving a cure rate 
of 85% and an incidence rate below 25.6 cases/100,000 
population by 2015, as well as the decrease in the rate 
of treatment nonadherence and the prevention of the 
emergence of resistant bacilli, so as to thus enable 
effective control of tuberculosis in Brazil.(8,9)

In view of the epidemiological importance of 
tuberculosis and the lack of recent analyses of data 
collected from the Sistema de Informação de Agravos de 
Notificação (SINAN, Brazilian Case Registry Database), 
it is essential that the tuberculosis problem in Brazil and 
its relationship with HIV be studied. Such studies will 
provide a basis for the development of new guidelines. 
Therefore, the present study investigated, through 
data obtained from SINAN for the 2002-2012 period, 
the evolution of tuberculosis and of tuberculosis-HIV 
co-infection in Brazil for different clinical and epide-
miological variables.

METHODS

This was an observational study based on secondary 
time series data collected directly from SINAN, through 
the national database of the Brazilian Unified Health 
Care System, for the 2002-2012 period. The dependent 
variable was the incidence rate of tuberculosis and 
that of tuberculosis-HIV co-infection over the analysis 
period, calculated as the number of new cases reported 
or recorded as “does not know” per year of diagnosis, 
as recommended by SINAN, divided by the number of 
inhabitants in the same period per region of residence, 
using the 100,000 constant. The number of inhabitants 
per region was obtained from census data (2000 and 
2010) and inter-census population estimates, all of 
which were provided by the Instituto Brasileiro de 
Geografia e Estatística (Brazilian Institute of Geography 
and Statistics). Only patients who were reported as 
HIV-positive were considered to have HIV infection. 
The independent variables collected included gender 
(male and female); age group (0-9, 10-19, 20-39, 
40-59, and ≥ 60 years); outcome (cure, nonadherence, 
death from tuberculosis, and multidrug-resistant 
tuberculosis); and geographical region of residence 
(north, northeast, southeast, south, and central-west).

The data were summarized as incidence rates, 
measures of central tendency, measures of growth, and 
proportions. The data were tabulated into a Microsoft 

Excel 2010 spreadsheet and subsequently analyzed 
using the Graphpad Prism statistical software program, 
version 5.0 (GraphPad Inc., San Diego, CA, USA). 
Prais-Winsten generalized linear regression was used to 
analyze growth trends in the time series. This procedure 
made it possible to determine whether the variations 
were upward, downward, or stable, by analyzing the 
measures of growth and the significance level (p < 
0.05). Total variation was calculated as the difference 
in proportion between the incidence in 2002 and the 
incidence in 2012. In addition, categorical variables 
were tested for associations by using odds ratios and 
the chi-square test. For all tests, the significance level 
was set at 95%.

RESULTS

Table 1 shows the data obtained from SINAN regarding 
the crude and relative incidence of tuberculosis and 
of tuberculosis-HIV co-infection, as well as the ratio 
between the two incidences. Over the study period, 
there was a decrease in the incidence of tuberculosis, 
both in absolute numbers and per 100,000 population. 
In terms of total variation, the crude incidence of 
tuberculosis decreased by 9.66%, whereas the relative 
incidence decreased by 18.66%. As for tuberculosis-HIV 
co-infection, the crude incidence increased by 15.19%, 
whereas the incidence per 100,000 population increased 
by almost 4%. Nevertheless, the tuberculosis-HIV 
co-infection/tuberculosis ratio increased by 27.51% over 
the analysis period, indicating the growing importance 
of HIV in the epidemiology of tuberculosis.

Table 2 presents the incidence per 100,000 population 
of tuberculosis and of tuberculosis-HIV co-infection in 
each year studied, by gender. There was a reduction 
in the incidence of tuberculosis in men (−14.52%) 
and in women (−25.41%). However, the incidence 
of tuberculosis-HIV co-infection increased by almost 
8% in women, a variation that is 5.4% higher than 
that found in males. This reveals that the population 
of HIV-infected individuals is rapidly becoming more 
female.

Table 3 shows the incidence per 100,000 population 
of tuberculosis and of tuberculosis-HIV co-infection in 
each year studied, by age group. There was statistical 
significance for the incidence of tuberculosis only in 
the 0- to 9-year and the 40- to 59-year age groups. 
A substantial reduction of 31% can be seen in the 
0- to 9-year age group, being in contrast with the 
almost 11% increase observed in the 40- to 59-year 
age group. The picture is reversed when looking at 
the behavior of tuberculosis-HIV co-infection. There 
was a reduction only in the 0- to 9-year age group 
(−36.36%), whereas there were substantial increases 
in the other age groups: more than 50% in the 10- to 
19-year age group; 11.32% in the 20- to 39-year age 
group; and over 76% in the 40- to 49-year age group. 
The most remarkable finding was the 209% increase 
in the incidence of tuberculosis-HIV co-infection in the 
≥ 60-year age group.
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Table 1. Incidence of reported cases of tuberculosis and of tuberculosis-HIV co-infection, Brazil, 2002-2012.
Year TB TB-HIV co-infection TB-HIV 

co-infection/
TB ratio, %

Crude 
incidence

Incidence/ 
100,000 population

Crude 
incidence

Incidence/ 
100,000 population

2002 77,507 44.38 5,943 3.40 7.67
2003 78,599 44.44 6,068 3.43 7.72
2004 77,691 43.38 5,835 3.26 7.51
2005 76,751 41.67 5,841 3.17 7.61
2006 71,831 38.46 6,162 3.30 8.58
2007 71,629 37.83 6,398 3.38 8.93
2008 73,427 38.72 6,630 3.50 9.03
2009 72,895 38.07 6,771 3.54 9.29
2010 71,390 37.42 7,037 3.69 9.86
2011 73,168 38.03 7,150 3.72 9.77
2012 70,023 36.10 6,846 3.53 9.78
Total variation, % −9.66 −18.66 15.19 3.82 27.51
p < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
TB: tuberculosis.

Table 2. Incidence of reported cases of tuberculosis and of tuberculosis-HIV co-infection, by gender, Brazil, 2002-2012.

Year Incidence of TB/ 
100,000 population

Incidence of TB-HIV co-infection/ 
100,000 population

Males Females Males Females
2002 57.64 31.44 4.93 1.92
2003 57.69 31.58 4.92 1.99
2004 56.64 30.50 4.64 1.92
2005 54.66 29.04 4.49 1.89
2006 50.48 26.80 4.67 1.97
2007 50.33 25.75 4.84 1.97
2008 51.69 26.19 4.96 2.08
2009 50.91 25.67 5.00 2.12
2010 50.52 24.86 5.27 2.17
2011 51.58 25.04 5.34 2.16
2012 49.27 23.45 5.05 2.07
Total variation, % −14.52 −25.41 2.43 7.81
p < 0.05 < 0.05 < 0.05 < 0.05
TB: tuberculosis.

Table 3. Incidence of reported cases of tuberculosis and of tuberculosis-HIV co-infection, by age group in years, Brazil, 
2002-2012.

Year Incidence of TB/ 
100,000 population

Incidence of TB-HIV co-infection/ 
100,000 population

Age group, years Age group, years
0-9 10-19 20-39 40-59 ≥ 60 0-9 10-19 20-39 40-59 ≥ 60

2002 6.28 18.78 102.31 70.79 29.12 0.33 0.32 11.51 5.00 0.32
2003 5.96 18.31 102.22 71.76 29.28 0.27 0.33 11.17 5.50 0.37
2004 5.40 17.43 99.96 70.77 28.43 0.33 0.37 10.32 5.36 0.38
2005 5.07 16.62 95.25 68.63 27.63 0.25 0.29 9.83 5.52 0.41
2006 4.52 13.85 87.34 65.05 25.73 0.31 0.37 9.52 6.18 0.59
2007 4.78 15.69 95.74 69.54 27.66 0.22 0.38 10.79 7.12 0.61
2008 4.45 16.16 96.73 70.37 28.14 0.22 0.47 10.74 7.10 0.68
2009 4.62 16.12 100.81 73.23 28.25 0.24 0.50 11.24 7.82 0.89
2010 4.59 17.32 100.52 74.20 32.42 0.23 0.50 11.57 8.19 0.93
2011 4.68 18.41 112.27 82.32 33.78 0.24 0.60 13.49 9.54 0.90
2012 4.32 17.40 106.12 78.34 31.37 0.21 0.49 12.80 8.83 0.99
Total variation, % −31.21 −7.35 3.72 10.67 7.73 −36.36 53.13 11.21 76.60 209.38
p < 0.05 0.73 0.24 < 0.05 0.06 < 0.05 < 0.05 0.05 < 0.05 < 0.05
TB: tuberculosis.
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Table 4 presents the data regarding the incidence 
per 100,000 population of tuberculosis and of tuber-
culosis-HIV co-infection in the years under study, by 
geographical region. In terms of total variation, the 
incidence of tuberculosis decreased by 20.19% in the 
southeast, by 20.14% in the northeast, by 12.37% in 
the north, and by 7.80% in the central-west. In the 
south, that incidence remained stable.

Also according to Table 4, the incidence of tubercu-
losis-HIV co-infection increased substantially in the 
north and northeast, with total variation exceeding 
150% over the 11-year period studied. In the south, 
there were no significant differences in incidence, 
whereas, in the central-west, there was an increase 
of almost 47%. In the southeast, unlike in the other 
regions, there was a 25% reduction in the rates of 
tuberculosis-HIV co-infection.

Regarding the outcomes, Table 5 shows that the 
cure rate in patients with tuberculosis-HIV co-infection 
was 50.74%, whereas, in patients infected with 

tuberculosis only, that rate was higher: 71.10%. 
Calculation of odds ratios indicated that tuberculo-
sis-HIV co-infection decreased the chance of being 
cured of tuberculosis by 58%. In addition, the rate of 
treatment nonadherence was 13.60% in patients with 
tuberculosis-HIV co-infection, compared with 9.52% in 
patients infected with tuberculosis only. Therefore, HIV 
infection increased the risk of treatment nonadherence 
by 50% in patients infected with tuberculosis. Taken 
together, the previous data indicate that patients with 
tuberculosis-HIV co-infection, in comparison with 
patients infected with tuberculosis only, had a 94% 
greater risk of dying from tuberculosis. Nevertheless, 
tuberculosis-HIV co-infection was not associated with 
multidrug-resistant tuberculosis.

DISCUSSION

The data from the present study show that there was 
a significant decrease in the incidence of tuberculosis 
in Brazil between 2002 and 2012. This decrease was 

Table 4. Incidence of reported cases of tuberculosis and of tuberculosis-HIV co-infection, by geographical region, 
Brazil, 2002-2012.

Year Incidence of TB/ 
100,000 population

Incidence of TB-HIV co-infection/ 
100,000 population

N NE SE S CW N NE SE S CW
2002 51.03 44.15 48.73 34.64 26.29 1.39 0.94 4.8 5.42 1.49
2003 49.97 46.14 47.27 35.41 27.08 1.96 1.28 4.55 5.41 1.58
2004 50.6 45.9 45.52 34.08 24.7 1.64 1.48 4.21 5.04 1.49
2005 47.32 45.54 42.9 32.32 25.34 1.95 1.46 3.95 5.03 1.68
2006 46.05 41.03 40.53 30.48 24.27 1.96 1.56 4.47 4.69 1.67
2007 45.01 39.49 40.68 31.83 23.13 2.27 1.88 4.14 5.23 2.08
2008 44.69 38.13 40.37 31.84 22.8 3.18 2.05 4.01 5.71 1.97
2009 47.78 38.85 41.01 33.21 21.91 3.41 2.19 4.00 5.58 2.06
2010 40.88 33.95 36.45 30.35 20.98 3.83 2.48 3.93 6.08 2.03
2011 46.42 37.7 41.48 33.26 23.08 3.67 2.64 3.97 5.92 2.04
2012 44.72 35.26 38.89 32.06 24.24 3.81 2.7 3.59 5.48 2.19
Total variation, % −12.37 −20.14 −20.19 −7.45 −7.80 174.10 187.23 −25.21 1.11 46.98
p < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 < 0.05 < 0.05 0.07 < 0.05
TB: tuberculosis; N: north; NE: northeast; SE: southeast; S: south; and CO: central-west.

Table 5 . Association between tuberculosis-HIV co-infection and observed outcomes, Brazil, 2002-2012.
Outcome Cases reported to SINAN, % OR (CI 95%) p

TB-HIV co-infection TBa

Cure
Yes 50.74 71.10 0.42 (0.41-0.42) < 0.05
No 49.26 28.90 Ref.
Nonadherence
Yes 13.60 9.52 1.50 (1.46-1.53) < 0.05
No 86.40 90.48 Ref.

Death from TB
Yes 3.63 1.90 1.94 (1.86-2.02) < 0.05
No 96.37 98.10 Ref.

Multidrug-resistant TB
Yes 0.17 0.17 0.95 (0.75-1.21) 0.70
No 99.83 99.83 Ref.

SINAN: Sistema de Informação de Agravos de Notificação (Brazilian Case Registry Database); TB: tuberculosis; 
and Ref.: reference. aDifference between the total number of reported cases of tuberculosis and the number of 
cases diagnosed as HIV-positive.
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found to be more prominent in women and children in 
all geographical regions except the south. In contrast, 
we found that the incidence rates of tuberculosis remain 
high in men aged between 20 and 59 years. In addition, 
the cure rates fall short of the goal established by the 
PNCT, which is 85%.(1) The picture changes when looking 
at tuberculosis-HIV co-infection. Not only did the total 
incidence of tuberculosis-HIV co-infection increased, 
but it was greater in women, in the elderly, and in 
residents of the northern and northeastern regions, which 
reveals that the population of HIV-infected individuals 
is rapidly becoming more female, older, and more 
impoverished. Finally, the data showed that, in patients 
with tuberculosis-HIV co-infection, the cure rates were 
lower, whereas the rates of treatment nonadherence 
and the rates of death were higher. The present study 
adds to the debate about the public policies to control 
tuberculosis and tuberculosis-HIV co-infection in 
Brazil, demonstrating the impact of those policies on 
our country and on at-risk populations, their possible 
shortcomings, and possible areas for improvement. 
Regarding the incidence of tuberculosis, we found a 
reduction both in absolute numbers and per 100,000 
population. According to Guimarães et al.,(10) the 
incidence of tuberculosis decreased by 48.8% between 
1990 and 2010 in Brazil, being as low as 43/100,000 
population in the last year studied. That result supports 
our analysis that the incidence of tuberculosis has 
decreased. However, our data differ in that they show 
an increased incidence in some age groups and a less 
precipitous drop. This disparity between results may 
have been due to the use of different databases.

The same was not found for the incidence of 
tuberculosis-HIV co-infection, which in fact increased 
by 3.82% over the study period. It is clear that HIV 
has contributed to the growing number of cases of 
tuberculosis,(6,11) especially because of the increased 
risk of contracting this disease, given the immuno-
suppression caused by the virus.(2,6) Therefore, we 
found an increase of 27.51% in the tuberculosis-HIV 
co-infection/tuberculosis ratio over the study period, 
which underscores the significance of this co-infection 
for the adequate control of tuberculosis. In 2011, the 
Brazilian MS recognized that, given the high prevalence 
of tuberculosis-HIV co-infection and the increased 
rates of death from tuberculosis among HIV-positive 
patients, tuberculosis-HIV co-infection needed to be 
controlled.(1) However, up until 2012, the number 
of reported cases of tuberculosis-HIV co-infection 
increased significantly, which emphasizes the need 
for more actions aimed at preventing the spread of 
HIV, as well as for treating and following co-infected 
patients more thoroughly.

When analyzed by gender, the incidence of tuber-
culosis was twice as high in males as in females. This 
finding substantiates the indication that, in Brazil, 
tuberculosis primarily affects males,(12) in whom the 
risk of developing the disease is twice as high.(7) It 
is necessary to comment that there was a greater 
reduction in the incidence of tuberculosis in females, 

probably because women take better care of their 
health.(13) However, the incidence of tuberculosis-HIV 
co-infection was high in females, indicating a greater 
number of new HIV-positive women. These data support 
those of other studies conducted in Brazil that showed 
a higher incidence and prevalence of tuberculosis and 
HIV infection in males, as well as increased rates of 
tuberculosis-HIV co-infection,(3,14) which is influenced by 
genetic, environmental, and immunological factors and 
of which better understanding would lead to advances 
in diagnosis that would favor the development of new 
technologies and treatments for both diseases.(15)

When analyzed by age group, the incidence of 
tuberculosis was found to have decreased by one 
third in children aged 0-9 years. This implies greater 
effectiveness of treatment and greater effectiveness 
of prophylaxis of contacts, as well as improvements in 
housing, sanitary conditions, quality of diet, and access 
to health care, including adherence to vaccination 
schedules, since these characteristics are intrinsically 
associated with the decrease in the incidence of 
tuberculosis, especially in children,(16) although the 
diagnosis is difficult in such cases.(17) However, in all 
other age groups, except the 10- to 19-year age group, 
there were increases in the incidence of tuberculosis, as 
was also found in the Brazilian literature until 2004. (18) 
In addition, we detected a substantial increase in the 
co-infection rate in the 10- to 19-year age group, as 
well as in others. In a study conducted in Brazil, dos 
Santos Dias et al.(19) reported worse outcomes and 
greater likelihood of unfavorable results in patients 
co-infected with HIV. This leads us to a social problem: 
the economically active population is increasingly 
developing tuberculosis, which is more prevalent in 
marginalized and impoverished segments of society.(20)

The increase of 209% in the incidence of tuber-
culosis-HIV co-infection in the ≥ 60-year age group 
requires the development of elderly-targeted public 
policies that encourage educational interventions and 
gradually act on the sexual issue and on the prevention 
of sexually transmitted diseases. In addition to the 
increase in the number of elderly in the population, 
the improvement in quality of life and the use of 
medications for erectile dysfunction have increased 
the prevalence of HIV infection, worsening the already 
existing public health problem. The elderly are known 
to be more susceptible to illness, because they have 
decreased immunity, as well as to have comorbidities 
and to be on polypharmacy, both of which are pointed 
out as risk factors for recurrence of tuberculosis.(21) 
Therefore, the increased tuberculosis-HIV co-infection 
rate in this population implies higher mortality from 
tuberculosis. The study by Chaimowicz(22) suggested 
that there will be a reduction in the tuberculosis-HIV 
co-infection rate in the ≥ 60-year age group over the 
next 50 years. However, this will only be possible if 
public policies aimed at this population are implemented.

When analyzed by geopolitical regions in Brazil, the 
incidence of tuberculosis was found to have decreased 
in all regions except the south. This decrease may be 
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directly related to the implementation of the PNCT(1) in 
those regions, as well as to the fact that the WHO has 
declared tuberculosis a health emergency, expanding the 
disease control interventions. In contrast, the increase 
in the incidence of tuberculosis-HIV co-infection in all 
regions strengthens the notion that HIV infection is 
the major risk factor for the development of tubercu-
losis. (7) The 150% increase found in the northern and 
northeastern regions reveals that the population of 
HIV-infected individuals is becoming more rural, which 
is an aggravating factor to the tuberculosis problem, 
because marginalized regions with poor social and 
health indicators are more vulnerable.(18,23) Nevertheless, 
Prado et al.(24) reported that patients co-infected with 
HIV were less likely to live in rural areas. Considering 
all the evidence, it is necessary to structure primary 
health care clinics so that they can meet the needs of 
those regions and to implement social development 
policies in those regions so that they are no longer 
vulnerable. It is of note that direct income transfer 
programs seem to contribute to increasing the cure 
rates for tuberculosis in Brazil.(25) Therefore, in order 
to achieve far-reaching and robust results, public 
health policies should address the various facets of 
the disease, such as social, economic, environmental, 
and clinical problems.(21,26-28)

After analyzing the temporal evolution of tuberculosis 
and of tuberculosis-HIV co-infection for different 
epidemiological profiles, we extracted the outcome 
data for the same period in order to assess the goals 
of the PNCT(1) and the influence of tuberculosis-HIV 
co-infection on outcome. The difference in the cure 
rate between HIV-negative and HIV-positive patients 
is clear. Whereas the former had a cure rate of 71%, 
the latter had a cure rate of only 50%, which means 
that patients with tuberculosis-HIV co-infection had 
a 48% lower chance of cure than did HIV-negative 
patients. This relationship has been reported in other 
studies(29,30) and is related to the immunodeficiency 
caused by HIV in such patients, the time from diagnosis 
to treatment initiation, and the limited access to health 
care.(31) Even after the launch of the PNCT and after 
the establishment of the WHO and the Brazilian MS 
goal of curing 85% of reported cases by 2015, Brazil 
has not yet achieved this purpose, as shown by our 
analysis of the 2002-2012 period.(1)

The rates of treatment nonadherence for the reported 
cases of tuberculosis and of tuberculosis-HIV co-infection 
were 9% and 13%, respectively, being similar to those 
found in previous studies.(18,20,29,32) Although treatments 
are available free of charge in the public health care 
system, the dispensing of medications and treatment 
follow-up are performed at different places. In addition, 
the long duration and the side effects of the treatment 
favor nonadherence.(6)

The rate of death from tuberculosis was found to be 
almost 3-fold higher in patients with tuberculosis-HIV 
co-infection than in HIV-negative patients. These 
data are similar to those found in other studies(18,29) 
and, once again, are related to the immune profile of 
HIV-positive patients(33) and to the rates of treatment 
nonadherence, which are higher in this population, 
as demonstrated in the present study. Nevertheless, 
Dowdy et al.(34) reported similar decreases in quality 
of life across groups of patients with tuberculosis, 
with HIV, and with tuberculosis-HIV co-infection, by 
using a validated self-assessment instrument. It is 
of note that we found no differences in the rate of 
multidrug-resistant tuberculosis between the groups. 
Although some studies support this finding,(7,18) others 
suggest the opposite, and this information is relevant 
to disease outcome.(1,33,35,36)

The major limitation of the present study is the 
use of secondary data, given that such data can 
affect the analysis, especially because of poor record 
completion. (37,38) Therefore, it is essential to ensure 
the sensitivity and reliability of the SINAN data so that 
they can be safely used by researchers, health care 
managers, and health care professionals in an equal 
fashion nationwide.

In summary, our findings suggest, within the limits 
of this study, that the epidemiological behavior of the 
reported new cases of tuberculosis and that of the 
cases of tuberculosis-HIV co-infection showed opposite 
trends between 2002 and 2012. Infection with HIV 
is an important factor in the course of tuberculosis. 
This information is essential to the implementation of 
a policy aimed at informing the care of HIV-positive 
patients so that more effective monitoring measures 
can be made available. Conversely, despite advances 
in the treatment and prevention of HIV infection, it 
is necessary not to neglect the continued spread of 
this infection in Brazil, especially in women, in the 
elderly, and in less developed regions. In addition, it 
is necessary to expand the PNCT(1) uniformly in the 
whole country so that it is possible to achieve the 
established goals, as well as to offer structured and 
effective care nationwide. Finally, encouraging and 
facilitating the functioning of primary health care 
clinics, through continuing education, that are apt to 
diagnose and treat tuberculosis is indispensable to 
improving data on this disease.
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