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ABSTRACT 
 

Tuberculosis is an infectious and transmissible disease caused 

by the bacterium Mycobacterium tuberculosis, also known as 

Koch's bacillus. The disease primarily affects the lungs 

(pulmonary form), but it can affect other organs and/or 

systems. The objective is to describe the epidemiological 

aspects of pulmonary tuberculosis in the Northeast region of 

Brazil between 2018 and 2023. This is a descriptive, 

retrospective, cross-sectional study with a quantitative 

approach. The data were extracted from the Department of 

Informatics of the National Health System (Departamento de 

Informática do Sistema Único de Saúde, DATASUS-Brazil)/ 

Ministry of Health (Ministério da Saúde, MS) available on 

the website of the DATASUS. The number of hospitalizations 

for pulmonary tuberculosis decreased from 2018 to 2023, 

while the number of deaths generated a slight increase (3,243 

vs. 2,567 and 236 vs. 255, respectively). Analyzing the last 

year of the study, males had higher percentages of 

hospitalization and deaths (73.7% and 78.4%, respectively). 

Our results showed that the number of hospitalizations 

decreased in northeastern Brazil, but there was a small 

increase in mortality during the study period. 
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RESUMO 
 

A tuberculose é uma doença infecciosa e transmissível causada 

pela bactéria Mycobacterium tuberculosis, também conhecida 

como bacilo de Koch. A doença afeta principalmente os pulmões 

(forma pulmonar), mas pode acometer outros órgãos e/ou 

sistemas. O objetivo é descrever os aspectos epidemiológicos da 

tuberculose pulmonar na região Nordeste do Brasil entre 2018 e 

2023. Trata-se de um estudo descritivo, retrospectivo, 

transversal, com abordagem quantitativa. Os dados foram 

extraídos do Departamento de Informática do Sistema Único de 

Saúde (DATASUS-Brasil)/ Ministério da Saúde (MS) disponíveis 

no site do DATASUS. O número de internações por tuberculose 

pulmonar diminuiu de 2018 a 2023, enquanto o número de óbitos 

gerou um ligeiro aumento (3.243 vs. 2.567 e 236 vs. 255, 

respectivamente). Analisando o último ano do estudo, os homens 

apresentaram maiores percentuais de hospitalização e óbitos 

(73,7% e 78,4%, respectivamente). Nossos resultados mostraram 

que o número de hospitalizações diminuiu no nordeste do Brasil, 

mas houve um pequeno aumento na mortalidade durante o 

período do estudo. 
 

PALAVRAS-CHAVE: Tuberculose; epidemiologia; 

DATASUS; hospitalização; mortalidade; programas nacionais de 

saúde. 

 

1. INTRODUCTION 
 

Tuberculosis (TB) is a communicable disease, and 

the bacillus Mycobacterium tuberculosis is the 

infectious agent1. It is also the current leading cause of 

death among infectious diseases in the world2. TB 

mainly affects lung tissue (pulmonary TB) but can also 

spread to other sites in the body, known as 

extrapulmonary TB1.  
TB is a worrying disease for public health 

worldwide, given its high morbidity and mortality 

rates1,3. Data from the World Health Organization 

(WHO)4, how that in 2023, 1.25 million people died 

from TB and that it affected 10.6 million individuals, 

including adults and children4,5, including adults and 

children, with adult males being the most affected 

population. 

In addition to the worrying outcome of mortality, 

TB has considerable socio-economic impacts since it 

mainly affects adults in the economically active phase 

and generates treatment costs of more than 20% of 

family income. Therefore, to reduce the current 

scenario, the WHO estimates that an investment of 22 

billion is needed in TB prevention, diagnosis, and 

treatment to reach the global targets by 20274.  

The countries most affected by TB are those that 

are underdeveloped or underdeveloped, including 

regions in Southeast Asia, the African region, and the 

Western Pacific4. 

Brazil is among the 30 countries with the highest 

TB burden in the world and is one of the WHO's 

priority nations for TB control6. National efforts, as 

well as the international model, include diagnosis, 

notification of the disease, treatment coverage, and 

control of incidence and mortality. Therefore, plans and 
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investments are needed to strengthen access to 

prevention, diagnosis and treatment of the disease, 

including research and innovation4,6.  

Given the need to deepen the study of the 

epidemiology of TB in the country, the objective of this 

study was to analyze the epidemiology of pulmonary 

TB and its particularities in the Northeast region, which 

is subdivided into 9 states, with distinct social realities. 
 

2. METHODS 
 

This is a descriptive, retrospective, cross-sectional 

study with a quantitative approach. The data were 

extracted from the Department of Informatics of the 

National Health System (Departamento de Informática 

do Sistema Único de Saúde, DATASUS)/Ministry of 

Health (Ministério da Saúde, MS) available on the 

website of the DATASUS (Ministry of Health)7. Data 

collection was conducted in November 2024, assessing 

hospitalization and mortality rates for TB only in 

hospitalized patients as defined by the International 

Classification of Diseases, 10th revision (ICD-10) 

according to sex, age, and region in northeastern 

Brazil. 

The study population consisted of data related to 

notifications of cases of TB. Statistical information 

related to the period from January 2018 to December 

2023 and patients between the age range of <1 year and 

80 years and over were included, thus contemplating 

the choices of study variables. Epidemiological studies 

are well designed using the DATASUS-Brazil database 

in different diseases8-11. As this is a public domain 

database made available by the SUS, there was no need 

to submit the work to the Research Ethics Committee8.  

Data analyses were conducted using Prism, version 

8.0 (GraphPad Software, San Diego, CA, USA). 
 

3. RESULTS 
 

From 2018 to 2023, the Northeast region of Brazil 

had more than 1300 deaths and more than 15000 

hospitalizations due to TB. Bahia had the highest 

percentage of hospitalizations (25.4%), followed by 

Pernambuco (24%) and Ceará (15.7%). In terms of 

mortality, Pernambuco (24.1%), Bahia (21.7%) and Rio 

Grande do Norte (13.5%) were in sequence. Table 1 

and Table 2 show the total number of hospitalizations 

and deaths from TB between the years 2018 to 2023 

and these numbers by sex and region. 
 

Table 1. Distribution of the total number of hospitalizations and 

deaths from pulmonary tuberculosis by year and sex.  

 
n: number; %: percentage. Source: the Authors. 

Table 2. Distribution of the total number of hospitalizations and 

deaths from pulmonary tuberculosis in the Northeastern states and 

year. 

 
%: percentage. Source: the Authors. 

 

The state of Paraíba had the highest average 

number of days of hospitalization during the study (24 

days). Figure 1 shows the average length of stay by 

states in the northeast region of Brazil due to TB 

between 2018 and 2023. 

 
Figure 1. Average hospital stays for pulmonary tuberculosis between 

2018 and 2023 by state. Source: the Authors. 
 

4. DISCUSSION 
 

The number of hospitalizations for TB decreased 

from 2018 to 2023, while the number of deaths 

generated a slight increase (3243 vs. 2567 and 236 vs. 

255, respectively). Analyzing the last year of the study, 

males had higher percentages of hospitalization and 

deaths (73.7% and 78.4%, respectively). Even so, 
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approximately one death/day and more than 2500 

hospitalizations were observed annually. In addition, 

the state of Bahia had higher hospitalization rates 

(25.4%), while Pernambuco had higher mortality rates 

(24.1%). 

We can associate this decline in hospitalizations 

with the efforts of the Brazilian government to combat 

the disease, with emphasis on the strengthening of 

tuberculosis control programs in municipalities and 

states12. Added to this is a greater scope of Family 

Health Strategy actions in recent years13. In the state of 

Piauí, the actions carried out by the Family Health 

Strategy, whose coverage reached 98.7% in 201614, and 

the decentralization of TB control actions in Primary 

Care can result in greater access to diagnosis and 

treatment and, consequently, in the reduction of disease 

transmission13. Another important aspect is the 

progress observed in Paraíba, in 2007, the priority 

municipalities already had 95% of the health units with 

the TB control program implemented, and of these, 

55% were already using the supervised treatment 

strategy15. 

The results found by Brito et al. (2020)16. agree 

with our study, with a reduction in hospitalizations in 

addition to a greater proportion of cases among males 

(63.53%). Another important result was found by 

Cortez et al. (2021)17, where it was observed that 

throughout the study (2006 to 2015), there was a slight 

reduction in the prevalence of tuberculosis in Brazil as 

a whole (from 46.1% in 2006 to 39.9% in 2015), with 

the greatest reduction (from 48.1% to 37.4%) in the 

Northeast region and the smallest (from 37.5% to 

36.4%) in the South region. 

The higher rate of cases among males may be 

associated with resistance to seeking health care, as 

well as lower access to these services by this 

population, conditions that complicate early diagnosis 

of the disease17-19.  

In Brazil, the TB mortality rate was 2.2 deaths per 

100,000 inhabitants, with an average annual percentage 

change of –0.4% (95% CI [–1.0, 0.2])20. The mortality 

results agree with those found in the literature, in 

which the state of Pernambuco had the highest 

mortality rate in the period studied (2010 to 2019), 

reaching almost 4.5 deaths per 100,000 inhabitants in 

2017, always above the regional average21. The 

Brazilian government has goals for better disease 

management, including reducing the incidence of the 

disease to less than 10 cases per 100,000 inhabitants, in 

addition to reducing the number of deaths to one per 

100,000 inhabitants by 202522. 

Our study has several limitations. The data 

analyzed were collected from electronic medical 

records. Although reporting is mandatory, there is 

potential for missing data and inclusion of incorrect 

records, which may lead to underreporting of the 

disease. Another important aspect is the reduction in 

the number of hospitalizations from 2020 to 2021, 

which may be associated with the restriction measures 

recommended by the WHO due to COVID-19. In 

addition, this study does not include corrections per 

100,000 inhabitants: we only present absolute data 

from DATASUS7. 
 

5. CONCLUSION 
 

Our results showed that the number of 

hospitalizations decreased in northeastern Brazil, but 

there was a small increase in mortality during the study 

period. The state of Bahia had the highest percentage of 

hospitalizations, while Pernambuco had the highest 

mortality rate. We strongly suggest that further studies 

be conducted to further analyze pulmonary tuberculosis 

in northeastern Brazil. 2024/00263-6 
 

6. FINANCIAL SUPPORT 
 

The São Paulo Research Foundation (FAPESP) 

sponsors DHAP, and AFOJ (#2021/03745-3, 

#2024/00263-6 and 2021/14171-8, respectively). 
 

7. REFERENCES  
 

[1] Liyew AM, Clements ACA, Akalu TY, Gilmour B, 

Alene KA. Ecological-level factors associated with 

tuberculosis incidence and mortality: A systematic 

review and meta-analysis. PLOS Glob Public Health. 

2024 Oct 15; 4(10):e0003425. 

[2] Zhou Y, Wu Q, Wang F, Chen S, Zhang Y, Wang W, 

Huang C, Liu K, Chen B. Association of variant 

vitamin statuses and tuberculosis development: 

a systematic review and meta-analysis. Ann Med. 2024 

Dec; 56(1):2396566. 

[3] Akalu TY, Clements ACA, Liyew AM, Gilmour B, 

Murray MB, Alene KA. Risk factors associated with 

post-tuberculosis sequelae: a systematic review and 

meta-analysis. EClinical Medicine. 2024 Oct 21; 

77:102898. 

[4] World Health Organization. Global tuberculosis report 

2023. Geneva: CC BY-NC-SA 3.0 IGO: 2023. Acess: 

https://iris.who.int/bitstream/handle/10665/379339/978

9240101531-eng.pdf?sequence=. 

[5] Lew YL, Tan AF, Yerkovich ST, Yeo TW, Chang AB, 

Lowbridge CP. Pulmonary function outcomes after 

tuberculosis treatment in children: a systematic review 

and meta-analysis. Arch Dis Child. 2024 Feb 19; 

109(3):188-194. 

[6] Brasil. Ministério da Saúde. Secretaria de Vigilância 

em Saúde. Departamento de Vigilância das Doenças 

Transmissíveis. Manual de Recomendações para o 

Controle da Tuberculose no Brasil / Ministério da 

Saúde, Secretaria de Vigilância em Saúde, 

Departamento de Vigilância das Doenças 

Transmissíveis. – Brasília: Ministério da Saúde, 2019. 

[7] Brasil. Ministério da Saúde. Tecnologia da Informação 

a Serviço do SUS (DATASUS) [homepage on the 

Internet]. Brasília: Ministério da Saúde; c2013-2023. 

Available from: https://datasus.saude.gov.br/. 

[8] Lemos MHS, Silva WC, Gomes FCS, Lages LP, Costa 

JO, Assis Junior JDP et al. Epidemiologia das 

leishmanioses no estado do Piauí. Brazilian Journal of 

Surgery & Clinical Research. 2019; 25(2):53-7. 

[9] Afonso PPL, Afonso MA, Pinheiro DHA, Collaço RC, 

Justo AFO. Decline in schizophrenia and schizophrenia 

spectrum disorders in Brazil: a cross-sectional study 

from 2013 to 2019. Brazilian Journal of Surgery & 

Clinical Research. 2021; 34(1). 

http://www.mastereditora.com.br/bjscr
https://iris.who.int/bitstream/handle/10665/379339/9789240101531-eng.pdf?sequence=
https://iris.who.int/bitstream/handle/10665/379339/9789240101531-eng.pdf?sequence=
https://datasus.saude.gov.br/


Pinheiro et al. / Braz. J. Surg. Clin. Res.  V.49,n.2,pp.06-09 (Dez 2024 – Fev 2025) 

BJSCR  (ISSN online: 2317-4404)                                          Openly accessible at http://www.mastereditora.com.br/bjscr 

[10] Pinheiro DHA, Souza JVH, Justo AFO, Carvalho-Pinto 

RM, Lima FF, Carvalho CRF. Asthma in the Brazilian 

Unified Health Care System: an epidemiological 

analysis from 2008 to 2021. J Bras Pneumol. 2024 May 

27; 50(2):e20230364. 

[11] Justo AFO, Gonçalves NG, Santos ANMD, Paradela 

RS, Aliberti MJR, Ferri CP, Suemoto CK. Hospital 

admissions for dementia in the Brazilian public health 

system over the last decade. Alzheimers Dement 

(Amst). 2024 Oct 10; 16(4):e70017. 

[12] Brasil. Ministério da Saúde. Secretaria de Vigilância 

em Saúde. Boletim Epidemiológico 09. Brasil livre da 

tuberculose: evolução dos cenários epidemiológicos e 

operacionais da doença. Brasília: Ministério da Saúde; 

2019. 

[13] Montechi LN, Coêlho DMM, Oliveira CAR, Campelo 

V. Distribuição espacial da tuberculose em Teresina, 

Piauí, de 2005 a 2007. Epidemiol Serv Saúde. 2013; 

22(3):475-82. 

[14] Neves RG, Flores TR, Duro SMS, Nunes BP, Tomasi 

E. Tendência temporal da cobertura da Estratégia Saúde 

da Família no Brasil, regiões e Unidades de Federação, 

2006-2016. Epidemiol Serv Saúde. 2018; 

27(3):e2017170. 

[15] Brasil. Ministério da Saúde. Sistema Nacional de 

Vigilância em Saúde: relatório de situação. Paraíba. 

Brasília: Ministério da Saúde; 2009. 

[16] Brito AB, Magalhães WB, Paiva JPS, Leal TC, Silva 

LFD, Santos LG, Santana GBA, Fernandes TRMO, 

Souza CDF. Tuberculosis in Northeastern Brasil (2001-

2016): trend, clinical profile, and prevalence of risk 

factors and associated comorbidities. Rev Assoc Med 

Bras (1992). 2020 Sep; 66(9):1196-1202 

[17] Cortez AO, Melo AC, Neves LO, Resende KA, 

Camargos P. Tuberculosis in Brazil: one country, 

multiple realities. J Bras Pneumol. 2021 Feb 24; 

47(2):e20200119.  

doi: 10.36416/1806-3756/e20200119. 

[18] Chaves EC, Carneiro ICRS, Santos MPO, Sarges NA, 

Neves EOS. Epidemiological, clinical and evolutionary 

aspects of tuberculosis among elderly patients of a 

university hospital in Belém, Pará. Revista Brasileira de 

Geriatria e Gerontologia. 2017; 20(1): 45-55. 

[19] Allan AS, Aline AM, Shirley SM, Glebson GM, Marco 

MO, Karina KG. Tendência temporal e características 

epidemiológicas da tuberculose em um município do 

nordeste do Brasil. Rev Cubana Enferm. 2018; 34(4). 

[20] Silva Júnior JNB, Couto RM, Alves LC, da Silva DA, 

Heráclio IL, Pelissari DM, Andrade KB, Oliveira PB. 

Trends in tuberculosis incidence and mortality 

coefficients in Brazil, 2011-2019: analysis by inflection 

points. Rev Panam Salud Publica. 2023 Nov 6; 

47:e152. 

[21] Cruz ACS, Oliveira SP, Silva GG, Abreu CBR, 

Nogueira IAF, Ferreira JF, Kós BM, Hayashi JM et al. 

Análise da mortalidade da tuberculose pulmonar no 

nordeste do Brasil de 2010 a 2019. Brazilian Journal of 

Development. 2022; 8(3):15946-15965. 

[22] Brasil. Ministério da Saúde. Governo federal lança 

plano nacional pelo fim da tuberculose [homepage on 

the Internet]. Brasília: Ministério da Saúde, 2021. 

Available from:  

https://www.gov.br/pt-br/noticias/saude-e-vigilancia-

sanitaria/2021/10/governo-federal-lanca-plano-

nacional-pelo-fim-da-tuberculose. 

 

http://www.mastereditora.com.br/bjscr

