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ABSTRACT: 
Objective: To know the clinical and epidemiological profile of TB / HIV in a priority municipality in 
Ceará.   
Method: Descriptive, epidemiological study, carried out through data collection. Collection performed in 
October 2019 for the years 2009 to 2019. The variables age group, sex, education, race, clinical form, 
case closure, antiretroviral therapy were used. The data were taken from SINAN (Information System 
for Notifiable Diseases), then tabulation was performed in the Tabwin software and later the records 
were transported to Excel.  
Results: 71 cases of TB-HIV co-infection were registered, which corresponds to 4.28% of the cases of 
tuberculosis in the municipality. From the analysis of the database about notified cases, in 2014 the 
largest proportion of cases (6.72%) was identified, followed by 2013 (6.43%). It is noteworthy that as of 
2017, there is a decline in cases in the municipality.   
Conclusion: The results obtained indicated that, in the investigated period, 4.3% of individuals with TB 
had coinfection with HIV, which shows its epidemiological relevance as a comorbidity with a great 
impact on public health.  
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RESUMO: 
Objetivo: Conhecer o perfil clínico-epidemiológico de TB/HIV em município prioritário do Ceará. 
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Método: Estudo descritivo, epidemiológico, realizado por meio de levantamento de dados. Coleta 
realizada em outubro de 2019 referente aos anos de 2009 a 2019. Foram utilizados as variáveis faixa 
etária, sexo, escolaridade, raça, forma clínica, encerramento do caso, terapia antirretroviral. Os dados 
foram retirados do SINAN (Sistema de Informação de Agravos de Notificação), em seguida foi realizada 
a tabulação no software Tabwin e posteriormente os registros foram transportados para o Excel.  
Resultados: Foram registrados 71 casos de coinfecção TB-HIV, que corresponde a 4,28% dos casos 
de Tuberculose no município. A partir da análise do banco de dados acerca dos casos notificados, em 
2014 identificou-se o maior proporção de casos (6,72%), seguido do ano 2013(6,43%). Destaca-se que 
a partir de 2017, há um declínio de casos no município.  
Conclusão: Os resultados obtidos indicaram que, no período investigado, 4,3% dos indivíduos com TB 
apresentavam coinfecção com o HIV, o que evidencia sua relevância epidemiológica como uma 
comorbidade de grande impacto na saúde pública.   
 
Palavras chave: Tuberculose; HIV; Coinfecção; Epidemiologia. 
 
RESUMEN: 
Objetivo: Conocer el perfil clínico-epidemiológico de TB / VIH en municipio prioridad de el Ceará.  
Método: Estudio descriptivo, epidemiológico, realizado a través de la recolección de datos. 
Recolección realizada en octubre de 2019 para los años 2009 a 2019. Se utilizaron las variables grupo 
de edad, sexo, educación, raza, forma clínica, cierre de casos, terapia antirretroviral. Los datos fueron 
tomados de SINAN (Sistema de Información para Enfermedades de Notificación), la tabulación se 
realizó en el software Tabwin y luego los registros fueron transportados a Excel. 
Resultados: Se registraron 71 casos de coinfección TB-VIH, lo que corresponde al 4,28% de los casos 
de tuberculosis en el municipio. Del análisis de la base de datos sobre los casos notificados, en 2014 
se identificó la mayor proporción de casos (6,72%), seguido del año 2013 (6,43%). Es de destacar que 
a partir de 2017, hay una disminución en los casos en el municipio.  
Conclusión: Los resultados obtenidos indicaron que, durante el período investigado, el 4,3% de las 
personas con TB tuvieron coinfección con VIH, lo que muestra su relevancia epidemiológica como una 
comorbilidad con un gran impacto en la salud pública. 
 
Palabras clave: Tuberculosis; VIH; Coinfección; Epidemiologia. 
 

INTRODUCTION 
 

According to the World Health Organization (WHO), Tuberculosis (TB) is still 
considered a strong problem impacting greatly the public health in Brazil, being 
currently identified as the main infectious disease that kills the most in the world, 
taking almost one and a half million people’s lives in 2017, which led a ranking among 
the top ten causes of deaths in general (1). This disease is associated with variables 
such as co-infection by the Human Immunodeficiency Virus (HIV), has a major impact 
on mortality from Acquired Immunodeficiency Syndrome - AIDS, due to the fact that 
Tuberculosis is responsible for about 50% of deaths in immunocompromised 
patients(2). 
 
TB is transmitted by Mycobacterium Tuberculosis, Koch's bacillus, which is eliminated 
through aerosol droplets on breathing, coughing and sneezing, requiring an infection in 
the pulmonary alveoli. It is a disease that presents itself mainly in the pulmonary form, 
having several characteristic clinical manifestations and inherent to TB, such as cough 
lasting for more than 15 days, fever, asthenia, sweating, chest pain, cachexia, 
hemoptysis, and it can affect several other systems of the organism, such as the bone 
and nervous systems (3, 4). 
 
 As it is the main cause of death of patients among people with HIV, where worldwide, 
PLHIV were 20 times (17 - 23) more likely to become ill with TB than those without 
HIV, in 2017. It also stands out, those who face the threat of drug-resistant TB, if the 
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diagnosis is delayed, there is an increased risk and mortality from multidrug-resistant 
and extensively drug-resistant TB (5). 
 
Thus, TB / HIV co-infection presents itself as a challenge to public health services, due 
to the high rates of treatment abandonment and it is one of the major causes of death 
and hospital care in Brazil. Highlighting São Paulo, as one of the main states with the 
highest number of people affected with Tuberculosis and HIV, with almost 10% of 
cases of TB / HIV co-infection (6, 7). 
 
The high incidence of TB / HIV co-infection cases, in the period from 2001 to 2016, 
presented higher rates in the state of Alagoas, representing an exorbitant increase of 
almost 2000% of people diagnosed with HIV. With the majority being male patients, 
with about 74.2%. 93.7% being economically productive, 92.5% have low education 
and are black, pointing to TB as a serious comorbidity for HIV + patients (8). 
 
The educational level, the age group, the degree of exposure to bacterium myco 
tuberculosis, the permanence in private institutions, such as asylums and prisons, 
vulnerable behaviors, unfavorable environmental conditions, and among several other 
factors, can be determinant causes to result in a high risk of TB / HIV co-infection. 
About 10% of TB infection cases were identified in HIV-positive patients living in 
private institutions, with a percentage difference when compared to other regions of 
the country, being lower in the Northeast and higher in the South (9). 
 
It is of fundamental importance to use Tuberculosis control strategies to reduce the 
incidences of the disease in the country. Leading to a place so that there is a viability 
of control, through the awareness of an appropriate treatment, the involvement of the 
health team with the particularity of each patient, the planning and adopting 
technological strategies that have an impact on the population, relating to the 
prevention and adequate continuity of treatment, as well as bringing innovations to 
enable the construction of new health policies (10). 
 
However, there are still weaknesses in relation to the use of strategies to combat and 
control TB, pointing to a situation of decay in the entire country. Ranging from gaps in 
the work processes in Primary Care, to the lack of commitment to investments to 
improve conditions. population health (11). 
 
In view of the epidemiological relevance of Tuberculosis and the need to contribute to 
the renewal of the peculiarities of this disease in relation to HIV, it is essential to carry 
out this study on the temporal trends of TB in association with HIV, in which it can 
subsidize the insertion of measures of prevention and control of this public health 
problem. Thus, this study aims to present the epidemiology of TB / HIV co-infection in 
a population in the interior of the state of Ceará, in the period from 2009 to 2019. 

 

MATERIAL AND METHOD 
 
It is a descriptive, epidemiological study, carried out through a survey in the database. 
The data was collected in October 2019 and is for the years 2009 to 2019. The study 
was conducted in the municipality of Sobral-Ceará, whose population is 208,935 
inhabitants, located in the northeast of Brazil. (12) 
The main variables obtained for epidemiological information were: age range, sex, 
education, race of patients, case closure, clinical form, use of antiretroviral therapy. In 
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order to define the clinical-epidemiological profile and discuss the incidence of cases 
in the state, in the period from 2009 to 2019. 
 
The data was collected by the researchers themselves, who are part of the Health 
Surveillance and Epidemiological Surveillance cell, through the database available in 
the Notifiable Diseases Information System - SINAN. This is mainly fed by the 
notification and investigation of cases of diseases and conditions that appear on the 
national list of compulsory notification diseases. 
 
After the collection, data was tabulated in the TABWIN program. Subsequently 
transported to Excel for simple descriptive analysis. The most significant findings were 
presented in graphs and tables. 
 
The discussion of the data was based on scientific production on the subject. Since 
the research was carried out from a public domain database, it was not necessary to 
submit it to the Research Ethics Committee, as it was based on Resolution No. 510, of 
April 7, 2016, of the National Health Council(13). It is noteworthy that all ethical 
principles for national and international research were respected. 

 

RESULTS 
 

There were 71 cases of TB-HIV co-infection, which corresponds to 4.28% of 
Tuberculosis cases in the municipality of Sobral. From the analysis of the database 
about the notified cases, in 2014 the largest proportion of cases (6.72%) was 
identified, followed by the year 2013 (6.43%). It is noteworthy that as of 2017, there is 
a decline in cases in the municipality (Graph 1). 
 
Graph 1. Annual percentage of TB-HIV co-infection for Sobral-CE in the period 2009 
to 2019. 

 
 
Regarding the profile of the cases, there is a predominance of males (78.87%), aged 
between 25 and 44 years (77.46%), browns (78.88%) and whites (11.27%). It is worth 
mentioning the high proportion of information ignored in education (39.40%), in 
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addition to 20 cases (28.16%) having incomplete elementary education, with the 
majority of cases (92.95%) residing in the urban area (Table 1). 

 
Table 1: Distribution of the social characteristics of the 2009-2019 TB-HIV co-infection 

cases (N = 71). Sobral- CE, Brazil. 2019. 
Sex                                               n                          % 

Female 15 21,13 
Male 56 78,87 

Age Range 
19 to 24 years 04 5,64 
25 to 44 years 55 77,46 
45 to 59 years 10 14,08 
60 or above 02 2,82 

Schooling 

Illiterate 04 5,63 

Incomplete Elementary 
School 

20 28,16 

Completed Elementary 
School 

11 15,50 

Incomplete High School 06 8,45 

Completed High School 05 7,04 

Completde College 
Education  

02 2,81 

Ignored 23 39,40 

Ethnicity 
Caucasian/White 08 11,27 
Black 06 8,45 
Indígenous 01 1,40 
Brown 56 78,88 

Residence Area   
Urban 66 92,95 
Rural 05 7,05 

Source: SINAN-VIGEP. Data exported on 11/20/2019. 
 
 
The most common clinical form was pulmonary in 51 of the cases (71.83%), followed 
by extrapulmonary in 17 cases (23.94%). Regarding the situation of closure, most 
individuals (69.01%) with TB-HIV co-infection were cured. 
 
With regard to therapy, 31 of the patients (43.66%) use antiretrovirals and 25 of the 
individuals (35.21%) undergo treatment directly observed. It is worth noting that 
53.52% of the information was ignored, making a more detailed analysis of the data 
difficult (Table 2). 
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Table 2: Distribution of the clinical characteristics of TB-HIV co-infection cases 
diagnosed in Sobral (N = 71). Sobral-CE, Brazil. 2019. 

Clinical Characteristics  n % 
Pulmonary 51 71,83 
Extrapulmonary 17 23,94 
Pulmonary + Extrapulmonary 03 04,23 

Closing Situation   
Ignored 03 04,23 
Cured 39 69,01 
Abandoned 05 7,04 
Death from Tuberculosis 07 09,86 
Death from other causes 11 15,49 
Transference 04 5,63 
TB-DR 01 01,40 
Change of Scheme 01 01,40 

Diagnosis with/without  
laboratory confirmation   

With confirmation 18 25,35 
Without confirmation 53 74,65 

Antiretroviral Therapy   
Yes 31 43,66 
No 02 2,82 
Ignored 38 53,52 

Directly Observed Treatment   
Yes 25 35,21 
No 08 11,27 
Ignored 38 53,52 

   Source: SINAN-VIGEP. Data exported on 11/20/2019. 
 

DISCUSSION 
 
TB / HIV co-infection began to be monitored by WHO in 2004 with the aim of reducing 
its impact on global public health, through the establishment of routine HIV testing for 
all patients diagnosed with tuberculosis, respiratory symptoms and patient partners. 
with TB / HIV. Based on this measure, it is estimated that 5.8 million lives were saved 
worldwide, it is also noteworthy that collaborative activities focused on TB-HIV and the 
management of comorbidities is one of the components of the End TB strategy (14, 15 ). 
 
Epidemiological data shows the magnitude of TB / HIV co-infection, estimated at 
400,000 deaths and 1.2 million incident cases in 10.4 million confirmed cases of 
tuberculosis. Furthermore, in a study carried out in Portugal, the prevalence of 70% of 
tuberculosis (TB) cases with known HIV status, Spain (60%), Holland (59%), Belgium 
(50%), with the most contrasting value found in Serbia (5%) (16). 
 
In the Brazilian scenario, 72,788 new cases of tuberculosis were identified, of which 
6,501 presented positive results for HIV, which represents a proportion of TB-HIV 
coinfection of 9.4%. The Federative Units with the highest proportion of TB / HIV co-
infection were Rio Grande do Sul (18.3%) and Santa Catarina (16.2%) (17). 
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On the other hand, in Ceará, during the period from 2013 to 2017, there was an 
increase of 8.9% in the performance of tests for HIV testing, going from 61.5% to 
70.4%, and a stable coinfection at the time. over the years (18). This reality differs from 
the data found in Sobral, where there was a decline in the prevalence of TB / HIV 
coinfection cases throughout the selected historical series, which may be related to the 
underreporting of these diseases, which makes it difficult to estimate the real 
prevalence of coinfection. A useful tool to monitor the occurrence of coinfection. 
 
The demographic characteristics of the participants are similar to other studies that 
showed a predominance of males. The reasons for a higher proportion of cases of 
tuberculosis / HIV coinfection in male individuals, possibly, can be explained by their 
behavioral characteristics. Such as, the greater difficulty in adhering to treatment and 
the fragile access of this population to services and actions offered by the Health 
Units(19). 
 
As for the race / color variable, 78.88% of the individuals were brown and only 11.27% 
were characterized as white. In a study carried out in a reference hospital in the city of 
Rio de Janeiro, a different reality was identified with a rate of 55.5% for self-reported 
black skin color and 44.5% for white skin color (20). 
 
Regarding the age group, it was noted that co-infection affects more individuals 
between 25 and 44 years old, living in the urban area. The profile of co-infection has 
been changing in Brazil, despite the high prevalence in the south and southeast 
regions, incidence rates have increased in the north and northeast regions, with a 
predominance of cases in patients aged 25 to 59 years, living in the urban area. A fact 
that is associated with the lifestyle of young adults, often linked to a lack of awareness 
of their vulnerability, exposing them to the HIV virus and tuberculosis. It also stands 
out, spatial patterns based on age categories showed a generalized risk of coinfection 
for the ages of 25 to 34, followed by 35 to 44 years (21, 22). 
 
Weaknesses were also detected in filling out the forms that presented ignored 
information, making it difficult to use this data and impairing the quality of the 
information. Since the potential usefulness of the case notification data provides robust 
estimates for the wide space-time structure of co-infection TB-HIV (22). 
 
Regarding the education variable, in 39.40% of the cases, they were marked as 
ignored information. Being an essential field in the notification, in view of the existence 
of a pattern of prevalence in the studies that presented the sociodemographic profile, 
in which it was possible to observe that low education, male gender, economically 
active age, heterosexuality were associated with TB / HIV co-infection, factors that 
contribute to non-adherence and / or abandonment of the treatment and, therefore, 
increase bacterial resistance ( 23). 
 
Regarding the clinical form of tuberculosis, the pulmonary form (71.83%) stood out in 
relation to extrapulmonary form (23.94%), considering tuberculosis the main cause of 
death in people living with HIV. The sequelae of pulmonary tuberculosis can cause 
significant pulmonary impairment and morbidity, particularly in young adults, in which 
the end of tuberculosis treatment may mark the beginning of a chronic respiratory 
disease; thus, reinforcing the need for interventions aimed at combating the 
disease(24). 
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Regarding the closure of the case, most individuals were cured (69.01%) and only 
7.04% abandoned treatment. Similar results were found in a study conducted in São 
Paulo, which found a percentage of 97.3% of cases closed due to being cured. 
Reflecting the expansion of access to the diagnosis and treatment of co-infection, in 
addition to the epidemiological surveillance actions that are developed to block the 
chain of transmission and prevention of disease (25). 
 
Considering the relevance of deaths registered in SINAN, the TB-HIV association 
increases the likelihood of death of the affected people. Considering that, there is a 
change concomitant with the evolution of each infection and, consequently, of the 
resulting diseases, which is revealed as complications from the clinical picture, 
different responses to drug therapies and uncertain or unfavorable prognosis (17). 
 
Regarding antiretroviral therapy, there was a percentage of 43.66% of individuals co-
infected with TB / HIV who use this class of drugs, constituting a fundamental strategy 
for reducing deaths. Antiretroviral therapy reduces the mortality of HIV-infected 
patients by 44 to 72% during the treatment of TB (26). 
 
It is also to be considered that the risk of tuberculosis among those who did not 
receive ART is about 8 times greater than those who received it, thus reinforcing the 
effectiveness in preventing active TB in people living with HIV / AIDS when starting 
ART as quickly as possible. Doing so even if there are challenges in the simultaneous 
use of antiretroviral and tuberculostatic drugs due to the overlap of toxicity that can 
lead to treatment interruption and / or the need for alternative schemes (23). In addition, 
the high percentage of ignored information (53.52%) about the use of antiretrovirals is 
also highlighted, which may be associated with the recent insertion of the item in the 
tuberculosis notification form, starting in 2011. 
 
In this study, it was noted the low performance of Directly Observed Treatment (DOT), 
a notorious case management tool used by Nursing within the Family Health Strategy. 
Considering that these professionals are the first to have contact with patients 
establishing bonds and strengthening their relationship with the health unit, a higher 
performance was expected. 
 
The DOT expresses a potent bet on public policies aimed at tackling TB, whose 
decentralized assistance, enables greater chances of resolving the disease. In 
addition, to adopt in its praxis the holistic view that not only glimpses the disease but 
also the comprehensiveness of each individual, potentiating the therapy and favoring 
the adherence to the treatment (27, 28). 
 

CONCLUSION 
 
The results obtained indicated that, in the investigated period, 4.3% of individuals with 
TB had coinfection with HIV, which shows their epidemiological relevance as a 
comorbidity with a great impact on public health. The study explored the clinical-
epidemiological characteristics of TB / HIV co-infection, which may provide evidence 
for future socio-demographic research on this relevant association, with a view to 
reducing the burden of tuberculosis in different contexts. 
 
This study has limitations due to the use of secondary databases, when considering 
the accuracy and completeness of the information. However, expanding the use of 
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SINAN data can raise awareness among professionals about the completeness of the 
information and therefore qualify them, bringing greater precision and reliability to the 
studies. 
 
Therefore, knowing the profile of TB / HIV co-infection cases allows us to ascertain the 
need to adopt specific strategies according to the characteristics observed, improving 
the nurse's work process, which deals directly with the integrality of co-infected 
patients and thus, support the restructuring of public health policies and the adequate 
targeting of health education practices. 
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