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ABSTRACT

	Aims: To analyze the epidemiological profile of reported tuberculosis cases in the municipality of Santa Quitéria, state of Ceará, Brazil, considering sociodemographic, clinical, laboratory, and temporal characteristics between 2019 and 2023.
Study design: Observational, descriptive, cross-sectional study with a quantitative and retrospective approach.
Place and Duration of Study: Municipality of Santa Quitéria, Ceará, Brazil, using data from the Notifiable Diseases Information System (SINAN), from 2019 to 2023.
Methodology: Secondary data of all reported tuberculosis cases registered in SINAN during the study period were analyzed. Variables included sex, age, race/color, education level, comorbidities (mental illness, diabetes, HIV, alcoholism, and drug use), clinical form, type of entry, case closure status, and laboratory tests (sputum smear microscopy, culture, rapid molecular test, and drug sensitivity testing). Descriptive statistical analysis was performed, and results were presented in tables and graphs.
Results: A total of 56 tuberculosis cases were reported. The highest proportions occurred in 2021 (25%) and 2022 (23%), with an annual average of approximately 11 cases. Most cases occurred in males (77%), individuals aged 40–59 years (46%), and those self-identified as mixed-race (73%). Low educational level was frequent, with 45% having incomplete primary education. The pulmonary form accounted for 87.1% of cases. New cases represented 86%, relapses 9%, and readmissions after abandonment 5%. Cure rate was 75%. Laboratory confirmation was observed in 82% of cases. Regarding comorbidities, tuberculosis was more frequent among individuals with alcoholism (18%) and HIV infection (9%). Sputum culture was underutilized, with 45% not performed, and the rapid molecular test was conducted in only 4% of cases.
Conclusion: Tuberculosis in Santa Quitéria affects vulnerable groups, especially adult men with low educational level. Although cure rates were satisfactory, gaps remain in diagnostic practices and management of comorbidities. Strengthening primary health care and expanding access to laboratory tests are essential to improve control strategies.
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1. INTRODUCTION 

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis, transmitted through the air and primarily affecting the lungs, although it can affect other organs. The pulmonary form is more prevalent, as it is directly related to maintaining the chain of transmission of the disease (Vaz; Lopes; Lubi, 2024; Lima et al., 2024; Brazil, Ministry of Health, 2024).
In this context, Brazil remains among the countries with the highest number of cases of the disease, occupying the 20th position worldwide, with approximately 80,000 annual notifications. In 2022, 96,843 cases were confirmed, and in 2020, 4,569 deaths were recorded, highlighting tuberculosis as an important public health problem, especially associated with contexts of social vulnerability (Brazil, 2019; Brazil, 2023; Guidoni et al., 2021).
Tuberculosis control actions in Brazil are coordinated by the National Tuberculosis Control Program (PNCT), with decentralization to Primary Health Care (PHC). Treatment is offered free of charge by the Sistema Único de Saúde (SUS) and lasts a minimum of six months. The World Health Organization (WHO) sets targets of a minimum cure rate of 85% and an abandonment rate of less than 5%, the latter being one of the main challenges for controlling the disease and preventing antimicrobial resistance (Poersch; Costa, 2021; Sousa et al., 2021).
Given this scenario, tuberculosis continues to represent a challenge for public health, especially in small municipalities, where socioeconomic factors and structural limitations can impact the diagnosis and follow-up of cases (World Health Organization, 2023). In this context, it becomes essential to analyze the local epidemiological profile to support more effective prevention, diagnosis, and treatment strategies. Thus, the present study aims to analyze the profile of reported tuberculosis cases in the municipality of Santa Quitéria, Ceará, considering sociodemographic, clinical, and temporal characteristics.

2. methodology 

This is an observational, descriptive, cross-sectional study with a quantitative approach and retrospective character, conducted using secondary data from the Notifiable Diseases Information System (SINAN). Notified cases of tuberculosis in the municipality of Santa Quitéria, Ceará, from 2019 to 2023 were analyzed.
The sample for this study consisted of all notified cases of tuberculosis in the municipality of Santa Quitéria-CE, registered in the Notifiable Diseases Information System (SINAN), from 2019 to 2023. Only records with all essential variables duly completed were considered, ensuring data completeness and consistency of the proposed analyses. The following variables were included: sex, age, race/color, year and month of notification, presence of comorbidities (mental illness, diabetes, HIV, alcoholism, and drug use), clinical form of tuberculosis, history of refractoriness, case closure status, and laboratory variables (bacilloscopy, sputum culture, rapid molecular test, and sensitivity test).
Because this is an analysis of publicly available data, there is a possibility of risks such as data being misinterpreted, resulting in inaccurate conclusions; however, precautionary measures and attention will be adopted during data collection to avoid generating unreliable results. The research has the potential to contribute to a better understanding of the distribution, trends, and characteristics of reported tuberculosis cases in the municipality of Santa Quitéria. This can lead to improvements in public health strategies and prevention, diagnosis, and treatment, directly benefiting local health. By investigating the epidemiology of tuberculosis in a local context, the research can generate valuable insights that broaden scientific knowledge. These results may be relevant to the academic community, healthcare professionals, managers, and policymakers.                               
Data collection was carried out using publicly available data from SINAN, referring to reported cases of Tuberculosis in the municipality of Santa Quitéria from 2019 to 2023. With the data obtained, tables were produced and converted into graphs created in Microsoft Excel 2016® to present the results in chronological order. Because this research is conducted using secondary data, i.e., publicly available data collected through SINAN, it will not be necessary to submit the work to the CEP (ethics and research committee), in accordance with Resolution 510/2016 of the National Health Council, since the work does not use data directly or indirectly involving human beings or identifiable information or information that may entail greater risks than those existing in everyday life, as defined in this Resolution.

3. results and discussion

3.1 Temporal Distribution

After analyzing tuberculosis notifications in the studied municipality, 56 cases of the disease were registered between 2019 and 2023. As shown in Table 1, the years 2021 and 2022 presented the highest percentages of notifications, with 25% and 23% of cases, respectively. A growth trend was observed between 2019 and 2021, followed by a reduction in the two subsequent years, resulting in an annual average of approximately 11 cases in the analyzed period.

Table 01. Number of cases according to two-month periods and total percentage of tuberculosis notifications, according to the year of occurrence, Santa Quitéria, Ceará, 2019–2023.
	Year
	Two months
	Total

	
	First
	Second
	Third
	Fourth
	Fifth
	Sixth
	N (%)

	2019
	0
	2
	1
	0
	1
	2
	6 (11)

	2020
	2
	3
	1
	4
	1
	1
	12 (22)

	2021
	2
	2
	2
	2
	4
	2
	14 (25)

	2022
	2
	1
	1
	2
	5
	1
	12 (22)

	2023
	5
	3
	1
	1
	0
	1
	11 (20)

	Total
	11 (20)
	11 (20)
	6 (11)
	9 (16)
	11 (20)
	7 (13)
	55 (100)

	N (%)
	
	
	
	
	
	
	


Source: Notifiable Diseases Information System (SINAN)

The year 2021 stood out as the period with the highest number of tuberculosis notifications in the municipality of Santa Quitéria - CE, showing fluctuations in the occurrence of the disease throughout the years analyzed.
As described by Santos et al. (2024), tuberculosis cases in the Northeast showed a significant reduction in 2020, attributed to the impacts of the COVID-19 pandemic on health services. Similarly, Alves et al. (2023) observed a drop in notifications in 2020 and 2021, followed by a gradual increase in subsequent years, concomitant with the resumption of surveillance and diagnostic activities.
However, in Santa Quitéria, this trend was not fully confirmed. Unlike the regional scenario, 2021 recorded the highest number of notifications in the municipality, suggesting a possible faster reorganization of local services or intensification of active search strategies. Regarding the bimonthly distribution, the first, second, and fifth months each concentrated 20% of the cases, indicating a possible seasonal pattern in the occurrence of the disease.
Comparing the findings of the present study with Dantas (2023), a divergence is observed regarding the monthly distribution of cases. The author identified a greater concentration between December and April, with a reduction from May to November; although January and March are consistent with this pattern, October presented a significant peak, deviating from the described trend (Dantas, 2019). This discrepancy may reflect regional variations, methodological differences, or local factors, such as intensified active case finding and changes in the demand for health services. Furthermore, Órfão (2021) highlights that aspects such as knowledge of symptoms, self-medication, and late seeking of care influence the annual distribution of cases, attributing the increase in March to the expansion of actions after the festive period—a behavior also observed in this study.

3.2 Sociodemographic profile of the cases

A predominance of tuberculosis cases was observed in the 40-59 age group, representing 46% of the total notifications. These findings are consistent with the results of Reis (2013), who showed that this same age group was the most affected by tuberculosis throughout the years analyzed. This is an economically active population that suffers from lost work or study days due to disabilities caused by the disease and its treatment, resulting in economic and social impacts for both families and the municipality (Graph 01).

Graph 01. Distribution of the number of tuberculosis cases by age group and percentage according to sex, Santa Quitéria, Ceará, 2019–2023.
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Source: Notifiable Diseases Information System (SINAN)

Although the highest concentration of cases is among adults, it is important to highlight that the elderly population also deserves attention. Due to the aging process and demographic transition, the elderly have become a relevant risk group, since they may present reactivation of latent infections, which has concerned public policies for tuberculosis control globally (Coelho, 2010).
Regarding race, a predominance of tuberculosis cases was observed among individuals who self-identified as mixed-race, totaling 73%. This result is particularly noteworthy when compared to data from Salva (2022), who analyzed 7,116 cases of drug-resistant tuberculosis (DR-TB) in Brazil. According to the author, in the Northeast region, 38% of cases affected mixed-race individuals. However, in the present study, the predominance was even more evident: mixed-race individuals represented 73% of cases.
Compared to the findings of Vilariça (2008), a marked difference is observed regarding the racial profile of the affected individuals. In the cited study, which evaluated 132 patients with multidrug-resistant tuberculosis, it was observed that 74% of tuberculosis cases were among Black people, while 46% corresponded to White people, with no specific mention made of the mixed-race population. This evidence suggests that both Black and mixed-race people face severe forms of tuberculosis, indicating the role of race as a marker of social vulnerability to the disease.
Regarding gender, the analysis of tuberculosis cases in the municipality of Santa Quitéria-CE revealed a significant prevalence in males, with 77% (43) of the registered cases. Similar to what was observed in the municipality of Santa Quitéria-CE, data from Lima et al. (2019) show that, nationally, 64.4% of drug-resistant tuberculosis (DR-TB) cases occurred among men. The difference between the percentages, even more pronounced in the local context, reinforces a known trend: men are more vulnerable to tuberculosis, possibly due to factors such as lower demand for health services, lifestyle habits more exposed to risks (such as smoking and alcoholism), and unfavorable social conditions (Lima et al., 2019).
This trend is seen in the findings of Angelotti (2013), which point to a predominance of cases among men (66.6%), reinforcing the pattern already identified in other regions. Although the proportion of pregnant women was low (0.3%), this finding highlights the need to pay attention to the specificities of different population groups. Social determinants, such as racial inequality, gender and unfavorable socioeconomic conditions, can increase vulnerability to tuberculosis, in addition to constituting barriers to timely diagnosis and adherence to treatment.
With regard to the educational profile, it was observed that most patients affected by tuberculosis in the municipality of Santa Quitéria-CE had low levels of education. The highest concentration was among those who attended incomplete primary education, with 45% (25) of the total cases (table 2).

Table 2. Record of the number of cases according to education level.

	CASES ACCORDING TO EDUCATION LEVEL
	Nº
	PERCENTAGE (%)

	Unknown/Blank
	13
	23,0

	Illiterate
	7
	13,0

	Incomplete primary education
	25
	45,0

	Complete primary education
	5
	9,0

	Incomplete secondary education
	2
	4,0

	Complete secondary education
	4
	7,0


Source: Author's own work
Oliveira (2018) identified a predominance of patients with incomplete primary education, as evidenced in other studies with similar designs conducted in Brazil. Ferreira (2013) reinforces this perspective by highlighting that low education levels act as a marker of precarious living conditions and unequal access to information, consumer goods, and health services, which increases vulnerability to tuberculosis. Therefore, it is understood that the level of education favors the acquisition of knowledge about the disease process, being essential for coping with the disease and for adherence to treatment, directly reflecting on the effectiveness of tuberculosis control actions.

3.3 Specific Vulnerable Populations

In Santa Quitéria-CE, a case of tuberculosis was confirmed among healthcare professionals and the homeless population. Although most notifications were negative, these cases highlight the need for surveillance and prevention measures targeted at vulnerable populations, such as healthcare workers and homeless people.

3.4 Entry Status and Treatment History

Among the registered tuberculosis cases, 86% were new cases, 9% were relapses, and 5% were readmissions after treatment abandonment. These numbers of relapse cases, obtained in the current study period, are lower than those recorded by Vieira and Leitão (2005), who identified 17.8% retreatment in Fortaleza at that time. The difference between the analyzed periods may reflect advances in patient control and follow-up strategies over the years. Nevertheless, the data indicate that, although cases of relapse and re-entry may seem small in isolation, their sum represents a continuous challenge for tuberculosis control, highlighting the importance of adequate follow-up of patients during and after treatment, to avoid discontinuities that favor the worsening or spread of the disease (Giroti et al., 2010).

3.5 Clinical Form of Tuberculosis

The results are similar to those of Silva (2017), who, in the state of Maranhão, between 2005 and 2010, recorded 87.4% new cases, 6.1% relapses, and 6.5% re-entry after abandonment. Even so, the data indicate that, although the cases of relapse and re-entry individually seem reduced, their sum represents a continuous challenge for tuberculosis control, highlighting the importance of adequate follow-up of patients during and after treatment, to avoid discontinuities that favor the worsening or spread of the disease.
The pulmonary form of tuberculosis was the most prevalent in the present study, representing 87.1% of cases, with 49 infected patients. These data are in agreement with the literature of Carvalho et al. (2020), which states that pulmonary tuberculosis remains the most frequent manifestation, being responsible for more than 90% of the cases reported in various regions of the country. This predominance is related to the fact that the pulmonary form is the main route of transmission of the disease, which favors its identification and notification by health services. In addition, the most characteristic symptoms, such as persistent cough, fever and weight loss, make its recognition more immediate compared to extrapulmonary forms, which often present in a more nonspecific way or require complementary tests for diagnosis (Ministry of Health, 2020).
Although the 87% percentage found in this study is lower than that observed by Carvalho et al. (2020), it is important to reinforce active surveillance, early diagnosis and adequate treatment of the pulmonary form, especially due to its greater transmission potential.

3.6 Case closure status

Most tuberculosis cases closed in the municipality of Santa Quitéria-CE ended in cure, 75% of the total analyzed. This percentage indicates a relatively positive performance in relation to therapeutic success, especially when compared to data from the Northeast region, where Silva (2022) reported a cure rate of 55%. On the other hand, treatment abandonment still represents a significant challenge for tuberculosis control in the region, with 21.7% of cases in the Northeast region not completing treatment adequately (Sousa, 2020).
The trend observed by Jesus (2021) in the municipality of Ilhéus-BA reported a progressive increase in the proportion of cured cases between 2014 and 2018, ranging from 66.67% in 2016 to 77.61% in 2018. Regarding treatment abandonment, the average recorded in Ilhéus-BA was 18.30%, a percentage similar to that verified in Santa Quitéria-CE, indicating a common challenge faced by several municipalities with regard to therapeutic adherence. The performance of Santa Quitéria-CE, therefore, is within the positive parameters observed in other regions of the country, reflecting advances in patient follow-up and the effectiveness of tuberculosis control actions.

3.7 Tuberculosis and Comorbidities

Tuberculosis (TB) coinfection showed a low overall frequency, with a heterogeneous distribution among the comorbidities evaluated: 7% among individuals with diabetes (93% without TB), 2% among individuals with mental disorders (98% without TB), and 5% among illicit drug users (93% without TB; 2% missing records). Higher percentages were observed among alcoholics (18%; 80% without TB; 2% missing records) and HIV-positive individuals (9%; 88% without TB; 4% not tested).
When observing the results of the present study, it is noticeable that they are consistent with the findings of (Basta, 2013), who also identified a strong presence of comorbidities among people with tuberculosis. The author highlights the abusive use of alcohol (23.4%) and the consumption of illicit drugs (20.2%) as quite frequent conditions, in addition to important associations with smoking (28.4%), diabetes (11.3%) and HIV/AIDS (9.1%). The similarity between the data reinforces the idea that certain health conditions, such as alcoholism and HIV, represent significant risk factors for the development of tuberculosis, as also evidenced in the present study.
Cunha (2021), in turn, also identified the association between alcoholism and tuberculosis: In the present study, 18% of alcoholic individuals were diagnosed with TB, a significantly higher proportion than that observed in the other groups. Cunha also highlighted alcoholism as one of the most prevalent comorbidities (20.7%), frequently associated with the use of psychoactive substances. illicit substances, which can further increase the risk of exposure to and illness from tuberculosis.
In light of this, the importance of a more attentive approach to health services, especially for vulnerable groups, becomes evident. Active tuberculosis screening strategies should be strengthened among people with a history of alcohol abuse and those living with HIV, as these were the groups with the highest observed association. Although less frequent, diabetes, illicit drug use, and mental disorders also deserve attention, as they can influence both the risk of illness and the response to treatment (Cuday; Wilson; Cohen, 2020).
Most of the tuberculosis cases closed in the municipality of Santa Quitéria-CE had laboratory confirmation, totaling 46 cases, which corresponds to 82% of the total analyzed. Based on the analysis by Pinto (2022), it is observed that large municipalities have higher percentages of laboratory confirmation, attributed, in part, to the implementation of the Rapid Tuberculosis Testing Network and the greater availability of specialized public services. However, these municipalities also face challenges such as lower coverage of primary care, which can compromise actions such as contact tracing and Directly Observed Treatment, resulting in worse therapeutic outcomes.

3.8 Laboratory Diagnosis of Tuberculosis

In a study conducted by Costa (2019), only 60% of reported cases had a laboratory-confirmed diagnosis. This data is particularly relevant considering that laboratory diagnosis of tuberculosis is offered free of charge by the Sistema Único de Saúde (SUS), according to guidelines from the Ministry of Health. The high rate of laboratory confirmation in Santa Quitéria-CE indicates a good functioning of the diagnostic network and local epidemiological surveillance, which contributes to a safer and more effective approach to the treatment of the disease.

3.8.1 Sputum smear microscopy

Regarding diagnostic/screening methods, of individuals with a sputum result showing 1 bacillus, 73% developed tuberculosis. In contrast, 13% had a negative result. Based on Ozores' (2023) considerations, even a small number of bacilli, such as 1 to 2 in suspension, is sufficient to reach the bronchioles and pulmonary alveoli and initiate the multiplication process of Mycobacterium tuberculosis. This reinforces the clinical relevance of positivity even in samples with a low bacillary load.
In Nogueira's (2004) study, patients hospitalized due to treatment failure or social reasons presented high rates of positivity in bacilloscopy, with 91.2% and 90.5%, respectively. These data suggest that the presence of bacilli in sputum is strongly associated with the severity and persistence of tuberculosis, especially in more advanced cases.

3.8.2 Diagnostic Methods for Tuberculosis 

Regarding diagnostic methods, 36% of sputum cultures were positive for Tuberculosis, while 18% were negative and 45% of patients did not undergo the test, highlighting underutilization of the method. A similar situation was described by Fortuna (2020) in Teixeira de Freitas, where 89.28% of cases were not submitted to culture, and by Júnior (2020), who identified the absence of the test in more than 83% of cases in Paraíba and Rio Grande do Norte. Although the scenario in Santa Quitéria–CE is less critical, the high proportion of non-performance still represents a significant gap in diagnostic confirmation. As for the Rapid Molecular Test for Tuberculosis (RMT-TB), only 4% of individuals were diagnosed by this method and 4% showed resistance, while 66% did not undergo the test and 16% had blank records. Despite representing an important advance by enabling rapid detection of the bacillus and resistance to rifampicin (Salva, 2022), its low utilization, as discussed by Liporaci (2018), may be associated with operational limitations, difficulties in accessing equipment, and insufficient training of health teams.

3.8.3 Sensitivity Testing

Regarding drug sensitivity testing, positivity was observed in 43% of the cases analyzed. The sensitivity of the tests is a central element for the effective diagnosis of Tuberculosis, especially in contexts of high disease burden and limited resources, and may vary according to the technique used, the time of collection, the patient's clinical condition, and the qualification of the team (Peruhype, 2014). In this sense, Bertoni (2010) highlights that expanding access to more modern diagnostic methods and the continuous training of professionals are essential strategies to improve early detection and strengthen the control of transmission.

4. CONCLUSION

The study provided a detailed analysis of tuberculosis in Santa Quitéria from 2019 to 2023, revealing important epidemiological data. The disease showed a higher prevalence among men, adults aged 40 to 59, and individuals who self-identified as mixed-race, with the pulmonary form being the most common. The research also identified socioeconomic factors such as low education levels and a history of alcoholism, as well as the presence of comorbidities such as HIV and diabetes, as elements associated with tuberculosis cases. Despite this, most cases were closed with a cure, indicating good adherence to treatment, although challenges such as abandonment and relapse still need to be addressed. Regarding diagnosis, the insufficient use of rapid molecular tests was also a critical point, since these tests are fundamental for the rapid and accurate diagnosis of the disease. In summary, the results point to the urgency of strengthening the role of Primary Health Care (PHC), with an emphasis on the continuous qualification of health teams, especially regarding early diagnosis, adequate notification, and follow-up of tuberculosis cases. It is essential to implement more effective control strategies, adapted to the local reality and the vulnerabilities of the population served. Expanding access to laboratory tests, such as sputum culture, and investing in educational actions and active case finding should be priorities. Furthermore, the continuity of epidemiological studies and the constant updating of public policies are indispensable to ensure more assertive interventions and to effectively contribute to achieving the goal of eliminating tuberculosis by 2030, as established by the World Health Organization (WHO).
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