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Abstract

:

Tuberculosis (TB) is a disease caused by the bacillus Mycobacterium tuberculosis (MTB). Human immunodeficiency virus (HIV) infection and type 2 diabetes mellitus (T2DM) are among the main risk factors for the development of TB and increase the risk of drug-resistant TB developing (DR-TB). The aim of this study was to estimate the prevalence of DR-TB in patients with HIV or T2DM in Sinaloa, Mexico. This was an observational and cross-sectional study. The analysis was conducted using the clinical data of patients registered on the National Epidemiological Surveillance System for TB (SINAVE/PUI-TB) platform with a presumed diagnosis of TB during 2019 to 2021 in Sinaloa, Mexico. The prevalence of DR-TB was estimated in HIV and T2DM patients, as well as the odds ratios for their sociodemographic variables, using the Chi-square test. There were 2, 4, and 4 TB-HIV cases and 2, 6, and 9 TB-T2DM cases during 2019, 2020, and 2021, respectively, whereas there were 2 and 1 DRTB-HIV and DRTB-T2DM cases, respectively. The results indicated that the WHO guidelines for DR-TB were not properly applied to this high-risk population. Hence, the appropriate application of guidelines for TB and DR-TB detection in these patients needs to be immediately implemented by the State health system.
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1. Introduction


According to the 2021 Global Tuberculosis Report, Brazil, Peru, Mexico, Haiti, and Colombia are the countries with the highest incidence of tuberculosis (TB) in Latin America [1]; however, the new 2023 report has showed that TB diagnoses have suffered from a delay in the disease eradication process due to COVID-19 [2]. TB is a disease caused by the bacillus Mycobacterium tuberculosis (MTB), with a significant morbidity and mortality risk in adults. Since the emergence of COVID-19, more people have been affected by TB, approximately 9.9 million individuals worldwide: 5.5 million men, 3.3 million women, and 1.1 million children [3,4]. Currently, TB is present across all countries and age groups. Age, gender, delayed disease detection, alcohol, and drug abuse are considered risk factors for the development of TB. Additionally, the presence of other comorbidities such as HIV, T2DM, and drug-resistant (DR) MTB contribute to increased mortality in patients with TB [5,6].



Moreover, Rifampicin (RIF)-resistant MTB strains have significantly complicated TB prevention, control, and treatment, resulting in a health crisis [7]. Traditionally, phenotypic tests like bacilloscopy and bacteriological cultures have been used for TB’s detection [8,9]. However, molecular technology has improved TB diagnosis; the GeneXpert method has allowed for a faster, more sensitive, and specific diagnosis of TB and DR-TB, which in turn has helped in their pharmacological treatment and outcome in patients [10].



The GeneXpert MTB/RIF (GeneXpert) test has generated a significant advance in TB’s molecular diagnosis. Developed by Cepheid Inc., the GeneXpert assay kit is specifically designed for the GeneXpert instrument [11]. This technique utilizes multiplexed semi-nested real-time PCR with fluorescence quantification to detect the MTB rifampicin-resistance determining region, the rpoB gene [12].



Since the WHO implemented its unified guidelines for TB and DR-TB, it has been recommending the use of GeneXpert as the primary diagnostic method for HIV or diabetic patients with suspected TB, as well as for other high-risk populations [13]. In Mexico, there is a national strategy to prevent DR-TB, which includes the selection of the most appropriate initial therapy for TB patients and, specifically, for those whose DR was detected by GeneXpert or conventional methods. Regular surveillance or surveys of the DR of new TB patients are also recommended to monitor resistant trends [12].



Regarding DR-TB’s prevalence in Mexico, in 1997, Granich et al. conducted a population-based study on TB, reporting moderate levels of DR in the states of Baja California, Oaxaca, and Sinaloa (7.9, 12.7, and 8.9%, respectively) [14].



Sinaloa has been identified as an endemic area for TB. Nevertheless, the prevalence of DR-TB in the HIV and T2DM population remains unclear.



Socioeconomic conditions such as poverty, overcrowding, and limited access to healthcare services facilitate the spread of TB within communities, while high-density populations increase the risk of transmission due to enhanced contact between individuals. Moreover, Sinaloa’s geographical location and economic activities, such as agriculture and fishing, attract migrants from other regions, potentially introducing different TB strains [15].



Additionally, the region’s drug-trafficking reputation contributes to high rates of incarceration in prisons that often have conditions conducive to TB transmission, including overcrowding and inadequate healthcare [16]. Rural areas of Sinaloa may also lack sufficient healthcare facilities and resources for TB’s diagnosis, treatment, and prevention, leading to delays in TB’s detection and treatment. From 1997 to 2005, a previous study conducted by Zazueta-Beltran et al. determined the prevalence of DR-TB in Sinaloa and concluded that the proportion of the population with DR-TB increased by 1.2% per year, urging for efforts to be made to decrease its overall prevalence in the state [17].



It is well known that DR-TB in HIV [18] or T2DM patients [19] exacerbates their clinical prognosis and the outcome of the disease. Additionally, these factors have a significant impact on treatment cost, hospitalization, quality of life, and the public health system as a whole [20]. Therefore, the aim of this study was to estimate the prevalence of DR-TB in HIV and T2DM patients through a retrospective data analysis of the SINAVE/PUI-TB platform in Sinaloa from 2019 to 2021.




2. Materials and Methods


A retrospective cross-sectional study was performed through the analysis of the clinical records of TB patients registered on the SINAVE/PUI-TB platform in Sinaloa from January 2019 to December 2021. The prevalence of TB and DR-TB to RIF-resistant-TB was estimated in the HIV and T2DM groups with a diagnosis confirmed by GeneXpert [21]. Clinical and demographic variables such as sex, age, weight, BMI (body mass index), size, diseases other than HIV or T2DM, the location of the disease, the institution which provided the diagnosis, treatment outcome, smoking, alcoholism, and drug addiction were analyzed, and odds ratios were estimated. Data were analyzed using descriptive and inferential methods. A Chi-square test was conducted to establish statistical significance (p < 0.05). All analyses were performed using GraphPad Prism v.9 [22,23].



2.1. Data Source


The SINAVE/PUI-TB “https://www.sinave.gob.mx/.mx (accessed on 30 May 2022)” platform, within which the information from all the Institutions of the Mexican National Health System is found, was used as our data source. The platform is exclusively used by authorized health personnel.




2.2. Selection Criteria


The inclusion criteria were established using the clinical data in SINAVE/PUI-TB platform. The criteria included gender (female or male), a diagnosis established in Sinaloa from 2019 to 2021, an age between 18 and 85, a positive diagnosis for MTB using the GeneXpert technique, and the presence of comorbidities such as HIV or T2DM (Figure 1).




2.3. Ethical Approval Declarations


This project was approved by the ethics and research committees of the General Hospital of Culiacan, “Dr. Bernardo J. Gastélum” with number 00087. Additionally, the study protocol was registered in the ISRCTN registry (ISRCTN18957388), https://doi.org/10.1186/ISRCTN18957388).





3. Results


3.1. Estimation of the Prevalence of TB and DR-TB in Patients with HIV or T2DM by GeneXpert and Bacteriological Diagnoses


A total of 25,985 cases registered in the SINAVE/PUI-TB platform was reviewed; 3366 cases were TB-positive during 2019–2021. Furthermore, 733 cases were HIV- or T2DM-positive, which were assigned to the TB-HIV or TB-T2DM groups (151 for TB-HIV and 582 for TB-T2DM). After these groups were assigned, 27 cases were found to be diagnosed by GeneXpert (TB-HIV: 10 and TB-T2DM: 17). Moreover, 3 cases presented DR-TB (TB-HIV: 2 and TB-T2DM: 1) (Figure 1). Table 1 shows the GeneXpert and bacilloscopy diagnosis data of the TB-HIV and TB-T2DM groups. The percentage of the TB-HIV group that received a GeneXpert diagnosis was 3%, 13.3%, and 7.1% (2, 4, and 4 positive cases); for the TB-T2DM group it was 0.9%, 3.9%, and 4.2%, (2, 6, and 9 positive cases) in 2019, 2020, and 2021, respectively. The TB-positive cases confirmed by bacilloscopy or bacteriological culture were also analyzed. The results showed a total of 36 and 323 bacilloscopy-positive cases for TB-HIV and TB-T2DM, respectively. The prevalence of TB-HIV was 26.1%, 23.3%, and 21.4% (17, 7, and 12 positive cases); whereas for TB-T2DM was 57.2%, 50.6%, and 57.1% (126, 77, and 120 positive cases) from 2019 to 2021. According to bacteriological culture diagnoses, the prevalence of TB-HIV was 3% (2 cases) and 0.4% for TB-T2DM (1 case) in 2019. No cases were reported in 2020 and TB-T2DM’s prevalence was 0.9% (2 cases) in 2021. For all diagnosis methods, their prevalence was estimated from the total positive cases registered in the platform per year for each group (65, 30, and 56 [n = 151] for HIV; 220, 152, and 210 [n = 582] for T2DM). Despite this, in 103 TB-HIV and 239 TB-T2DM cases the diagnosis method was not indicated, which suggests a gap in the management of data on the platform (Figure 1).



DR-TB’s prevalence was estimated according to our research objectives. However, during 2019 and 2021, no DR-TB cases were reported using GeneXpert. Additionally, in 2020, the prevalence was 50% for DRTB-HIV (2 cases) and 16.6% for DRTB-T2DM (1 case). In an extra analysis, three DR-TB records were found; however, their confirmation was by bacilloscopy and subsequent treatment failure, as were 1 case of DRTB-HIV during 2020 and 2 cases of DRTB-T2DM during 2019 (Table 1).



In addition to these results, we analyzed the prevalence of TB-HIV and TB-T2DM cases without drug resistance, obtaining prevalences of 5.6%, 3.1%, and 4.4%, respectively, per year analyzed for the TB-HIV group and a prevalence of 19.0%, 16.1%, and 16.5%, respectively, per year analyzed for the TB-T2DM group (Table 2).



Once the prevalence of patients without drug resistance was determined, a screen was carried out considering the different diagnostic techniques used, obtaining prevalences of 3, 13.3, and 0.07 for the TB-HIV group and 0.9, 0.03, and 0.04 for the TB-T2DM group, per year analyzed, using the GeneXpert diagnostic method. However, the prevalence was higher in patients diagnosed by bacilloscopy, for which prevalences of 16.1, 23.3, and 21.4 were obtained for the TB-HIV group and 57.2, 50.6, and 57.1 for the TB-T2DM group, per year analyzed (Table 1). Furthermore, the sociodemographic quantitative and qualitative characteristics of these patients were also analyzed (Table 3 and Table 4).




3.2. Usage Frequency Estimation of the GeneXpert Technique


The usage frequency of the GeneXpert and bacilloscopy techniques was also determined. From the 3366 TB-positive cases registered in the SINAVE/PUI-TB platform, the usage frequency of the GeneXpert technique was 5.8%, in contrast with the 92.26% use of the bacilloscopy method and the 1.94% use of bacteriological cultures (Table 5).




3.3. Analysis of the Sociodemographic Characteristics of Patients with TB-DR


Table 6 shows the association between HIV or T2DM with DR-TB and the sociodemographic characteristics of these patients diagnosed in 2020. During 2019 or 2021, no such associations were observed, due to the absence of data on DR-TB diagnosed by GeneXpert. Our analysis of the clinical and demographic variables showed that DR occurs mostly in male cases (2 cases vs. 1 female case) with TB-HIV. On the other hand, in TB-T2DM group, only 1 female DR case was reported. Also, in Table 6, the age, body weight and BMI of the DRTB-HIV and DRTB-T2DM cases are described. With respect to the location of the disease, all registered cases occurred as pulmonary DR-TB.





4. Discussion


Despite efforts to control TB, it continues to be one of the major public health problems worldwide [24,25]. In recent years, cases of TB and DR-TB have been increasing, particularly in developing countries. Kampala City, Uganda, reported an increased TB prevalence of 7% [26]; the DR to RIF and isoniazid ratio was 14.25% in Ethiopia, suggesting an increase compared with previous reports [27]. Additionally, epidemiological reports estimated a 11.6% global prevalence of DR-TB, alerting authorities to a wider spread of TB and a potential risk of an increase in mortality [28].



TB is a current health problem in Sinaloa. The most recent epidemiological report in Mexico (2021) indicates that Sinaloa is the place with the second highest incidence rate of TB (38.7) in the country [29]. In Mexico, the most frequent diseases associated with TB are diabetes (20%), malnutrition (13%), HIV/AIDS (10%) and alcoholism (6%) [12].



Authors should discuss their results, and how they can be interpreted from the perspective of previous studies, and their working hypotheses. The findings and their implications should be discussed in the broadest context possible. Future research directions may also be highlighted.



To our knowledge, this is the first report about TB and DR-TB’s prevalence in HIV and T2DM patients in Sinaloa. According to the results, the number of TB-positive cases was lower in patients with HIV (10 cases, during 2019–2021) and T2DM (17 cases during 2019–2021) patients when their TB diagnosis was made using the GeneXpert Technique compared to other diagnostic methods. Consequently, one limitation when determining the prevalence in these patients was the lower use of the GeneXpert technique (5.8%), which does not allow these results to be compared with those of other studies. There are no similar studies in our region to compare our results to; therefore, one of the contributions of this study is the establishment of a new diagnosis methodology for TB and DR-TB in high-risk populations. Previous studies carried out by Zazueta-Beltran et al. estimated a high prevalence of DR-TB in Sinaloa (34.9%), compared to the lower prevalence obtained by Granich et al. (8.9%) [14,17].



This can be explained by the fact that developing countries may not have the necessary resources to offer appropriate treatment and follow-up care, which can lead to patients abandoning treatment [28].



Moreover, the estimation of TB’s prevalence relies on a wide range of variables, such as the diagnosis method, comorbidities, region, and other factors. A systematic review and meta-analysis indicated that the overall prevalence of TB-HIV in Iran was 14% [30], whereas the use of the GeneXpert assay in HIV patients from Ataye District Hospital in Ethiopia showed a 7.89% prevalence of TB [31].



Moreover, in a cross-sectional study conducted in a diabetic clinic in Tanzania, the prevalence of TB in diabetic patients was different when two different diagnostic methods were applied to the same population. The results suggested that GeneXpert (54.5% prevalence) is a powerful TB diagnostic method compared with other clinical methods (45.5% prevalence) [32]. This notwithstanding, it is estimated that around 15% of TB cases worldwide can be attributed to T2DM [33].



As was mentioned above, the change in TB’s prevalence depends on the region. The Americas reported a prevalence of 19.32% compared with European, Southeast Asia, Western Pacific, Eastern Mediterranean, and African Regions, which had prevalences of 17.31%, 14.62%, 13.59%, 9.61%, and 9.30%, respectively [34].



Regarding the variations in TB’s prevalence between different regions, we decided to estimate the overall prevalence of TB in HIV and T2DM patients by including all types of diagnosis methods. The analysis shows that there is a variation in its prevalence according to the year; TB’s prevalence was 5.2, 3.18, and 4.14 in HIV patients, whereas in T2DM patients its prevalence was higher: 19.03, 16.15, and 16.54 in 2019, 2020, and 2021, respectively. Concerning this, TB’s prevalence in T2DM patients is very similar to the prevalence of TB in the American region.



DR-TB’s prevalence has been estimated in several regions. In Zimbawe, the use of GeneXpert reported a 4% and 14.2% prevalence of DR-TB and RIF-resistant TB in new vs. relapse cases, respectively [35]. Meanwhile, in Botswana, its prevalence was 1.3% and 7.7% [36], and in Rwanda it was 1.4% and 4.9% for new and relapse patients, respectively [37].



The prevalence of new or relapsed DR-TB cases was not estimated in the present study, due this distinction not being possible. In a previous report by Perez-Navarro et al., the prevalence of DR-TB with respect to RIF-resistant TB was estimated in T2DM patients in Veracruz, Mexico [38]. They found a 14% prevalence, compared to the 16.6% prevalence shown in the results of the present study. Both estimations are close; however, different diagnosis methods for DR-TB’s detection were employed [38]. Comparing these estimations with international epidemiological data, the number of DRTB-T2DM cases in Sinaloa, Mexico, was higher (16%) than in Shandong, China (5.8%) [19]. Moreover, DRTB-HIV registers were not found in Mexico, but studies in other countries have reported a prevalence of 13.6%, in Nigeria, and 28.4%, in Haiti [39,40].



To understand these differences, an additional analysis was carried out to estimate the frequency percentage of GeneXpert’s usage. The results indicated a 1.3%, 2.6%, and 5.2% usage of GeneXpert, compared with 46.1%, 54.2%, and 67% for bacilloscopy and 1%, 0.2%, and 1.7% for bacteriological culture methods in 2019, 2020, and 2021, respectively. These percentages were obtained based on the total number of confirmed TB cases, including those confirmed through GeneXpert, bacilloscopy, and bacteriological culture and those for whom a confirmation method had not been assigned on the platform.



According to DR-TB’s prevalence and the frequency of the use of GeneXpert, there is an inadequate application of the WHO’s TB guidelines [41]. Moreover, the Official Mexican Standard 006-SSA2-2013 for the prevention and control of TB recommends a GeneXpert diagnosis of TB for all patients with primary treatment failure and relapse, TB cases with a positive bacilloscopy test after the second or third month of primary treatment, patients with relapses or readmissions due to treatment abandonment, and patients who had a previous diagnosis of HIV or uncontrolled DM [12].



The WHO reported in 2021 that only 38% of TB patients benefit from a molecular test as a confirmatory diagnostic tool in their manual on universal access to rapid tuberculosis diagnostic tests [2]. In our study, we observed a low frequency of GeneXpert’s usage (1.3%, 2.6%, and 5.2% per year, respectively) in Sinaloa, Mexico. These percentages do not align with the results reported by the WHO. A study published in 2023, which was conducted in Cameroon from 2020 to 2022, concluded that the utilization of molecular techniques enhances TB’s detection in resource-limited areas [42]. Our study supports this by highlighting the economic barriers that must be overcome in the diagnosis of this disease. We invited healthcare systems to conduct a cost analysis of TB’s diagnosis compared to the cost of its misdiagnosis and inadequate treatment (MXN 13 billion annually) [43]. This underscores the importance of considering cost-effectiveness when evaluating diagnostic strategies and emphasizes the need for improved access to molecular diagnostic tools, particularly in regions facing economic constraints.



Despite recommendations and its high sensitivity (95%) and specificity (98%) for detecting MTB and the mutation of the rpoB gene linked to DR to RIF resistance [44], the GeneXpert TB diagnostic tool’s usage is lower compared with that of bacilloscopy in Sinaloa.



Furthermore, this study revealed significant associations between specific risk factors and DR-TB’s prevalence. The risk of DR-TB was found to be two times higher in HIV patients compared to those with T2DM. Recently, in a cross-sectional study in Haiti, scholars reported that DR-TB is 2.5 times more frequent in patients with HIV than in non-HIV patients [40]. Interestingly, no significant associations between T2DM and DR-TB were observed, despite previous reports having suggested a 3.1 times greater risk of TB in T2DM patients when compared to those without T2DM [45]. This discrepancy aligns with the findings from a cohort study in Barcelona, which indicated a higher risk of developing TB in diabetic patients (HR 1.77) [46]. Otherwise, a systematic review and meta-analysis underscore the high global incidence and prevalence of TB among T2DM patients, emphasizing the urgent need for preventive interventions, particularly in countries with a high TB burden [46].



On the other hand, sociodemographic factors, including age, gender, and lifestyle, such as alcoholism and smoking, as well as specific immunological conditions like HIV and T2DM and substandard housing conditions, play pivotal roles in TB’s development [47,48]. Related to this, Timire et al. identified the key risk factors for DR-TB and RIF-resistant TB, which encompass a history of prior TB treatment, a self-reported HIV infection, and an age under 15 [35]. Furthermore, specific clinical characteristics in diabetic patients, such as an older age, higher BMI, and elevated HbA1C levels, were associated with the prevalence of TB in diabetic patients and correlated with the severity of their TB [49].



Reports in the literature indicate that the adaptive immune response in HIV patients is affected due to their decrease in CD4+ T cells and macrophages (this mechanism was evaluated in an in vivo model). The authors conclude that CD4+ T cell depletion due to HIV infection plays a significant role in increasing the risk of TB [50].



On the other hand, in 2019, Martinez et al. reported that, in patients with T2DM, their adaptive immune response is deficient due to the impaired recruitment and function of their antigen-presenting cells, resulting in a decrease in the Th1, Th2, and Th17 cells that play an important role in macrophage activation and the inflammatory response to TB [51].



Our findings emphasize the need to improve the strategies focused on the clinical management of co-infected patients with TB-HIV or TB-T2DM. Moreover, our results showed two male DRTB-HIV cases and one female DR-TB-T2DM case. It has been described that TB and DR-TB affect males to a greater extent [52]. Labor activities are linked to the risk to TB infection, as are a poor follow-up of the disease and treatment abandonment; these factors are associated with its high prevalence in males. The national survey of epidemiology in Spain (2021) reported that 63% of all TB infections occurred in men [53]. Additionally, the WHO reports highlight that individuals infected with HIV are 18 times more susceptible to developing active TB, and this risk is also elevated in individuals with other immune-compromising disorders, such as T2DM [54]. Finally, the major limitation of this study was that the incomplete data collected by different healthcare personnel may lack important details necessary for a comprehensive analysis of TB cases, which could lead to selection bias. Additionally, the variability in documentation practices between providers and confounding factors not initially considered may complicate the study results. Moreover, loss at follow-up due to missing records could introduce bias, and there is concern regarding the study’s limited generalizability beyond the specific population and time period studied. Furthermore, temporal trends in healthcare practices or diagnostic criteria may also affect the results’ interpretation. Lastly, concerns may arise about the accuracy and consistency of the clinical cases captured if there is no direct supervision during data collection. However, as a whole, the results suggest a high prevalence of DR-TB in two high-risk populations, HIV and T2DM patients.



Currently, in Sinaloa, there are TB programs such as the Tuberculosis Prevention and Control Program [55], which aims to contribute to the well-being of the population by reducing the health damages caused by mycobacterial diseases (TB and leprosy) through prevention and comprehensive care. It also aims to strengthen the implementation of the Strictly Supervised Shortened Treatment Strategy (TAES) by conducting supervisory visits and providing advice to health units, consolidating the National Strategy for the Care of Multidrug-Resistant Tuberculosis Cases, and improving comprehensive care for TB-HIV and TB-DM comorbidities [55].




5. Conclusions


Despite the objective of the present study being to estimate the prevalence of drug-resistant TB in HIV and T2DM patients, we found that the number of cases diagnosed using the appropriate GeneXpert methodology was low. A total of 157 and 582 positive TB cases were found in HIV and T2DM patients out of the total 3366 TB-positive cases reported in Sinaloa’s population during 2019 to 2021. Furthermore, only 10 and 17 cases of HIV and T2DM patients with TB were diagnosed by the GeneXpert method, of which only 2 and 1 cases were drug-resistant. Taken together, the data suggest that no drug resistance could be observed in this study population due to the low use of the GeneXpert technique (5.8%). This data analysis indicates that the WHO and Mexican guidelines for the diagnosis of DR-TB were not implemented properly in HIV or T2DM patients; hence, this cross-sectional study recommends that the health system improve the management of the SINAVE/PUI-TB platform, as well as the application of GeneXpert for DR-TB’s detection in HIV and T2DM patients. A suggestion from the present study is to invite those responsible for these programs to periodically review the databases that contain the diagnoses of this disease. By continually monitoring the data, program managers can identify trends, gaps, and areas for improvement in TB’s detection and treatment. This proactive approach allows for timely interventions and adjustments to strategies, ultimately leading to better outcomes for TB patients and reducing the burden of the disease in the community. Additionally, periodic reviews of the databases foster accountability and transparency in program management, improving public trust and support for anti-TB initiatives. Our work offers constructive criticism and extends an invitation for healthcare services to improve state TB programs.
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Figure 1. Flowchart of clinical case selection. The data selection process began with a total of 25,985 clinical cases, out of which 733 cases with TB-HIV or TB-T2DM were identified. Among these, 151 cases were assigned to the TB-HIV study group, while 582 cases were assigned to the TB-T2DM study group. Out of these, 27 cases were confirmed by GeneXpert (TB-HIV: 10 and TB-T2DM: 17), with only 3 cases being DR-TB (TB-HIV: 2 and TB-T2DM: 1). 
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Table 1. Prevalence of TB and drug-resistant TB identified by GeneXpert, bacilloscopy, and bacteriological cultures.






Table 1. Prevalence of TB and drug-resistant TB identified by GeneXpert, bacilloscopy, and bacteriological cultures.





	
Year

	
2019

	
2020

	
2021

	
Number of Smears

	
Treatment Failure




	
Study Groups

	
Cases

	
Prevalence (%)

	
Cases

	
Prevalence (%)

	
Cases

	
Prevalence (%)

	

	






	
GeneXpert




	
TB-HIV

	
2

	
3

	
4

	
13.3

	
4

	
7.1

	
-

	
-




	
TB-T2DM

	
2

	
0.9

	
6

	
3.9

	
9

	
4.2

	
-

	
-




	
Bacilloscopy




	
TB-HIV

	
17

	
26.1

	
7

	
23.3

	
12

	
21.4

	
-

	
-




	
TB-T2DM

	
126

	
57.2

	
77

	
50.6

	
120

	
57.1

	
-

	
-




	
Bacteriological culture




	
TB-HIV

	
2

	
3

	
-

	
-

	
-

	
-

	
-

	
-




	
TB-T2DM

	
1

	
0.4

	
-

	
-

	
2

	
0.9

	
-

	
-




	
Unestablished diagnostic method




	
TB-HIV

	
44

	
67.6

	
19

	
63.3

	
40

	
71.4

	
-

	
-




	
TB-T2DM

	
91

	
41.3

	
69

	
45.3

	
79

	
37.6

	
-

	
-




	
GeneXpert




	
DR-TB-HIV

	
0

	
-

	
2

	
50

	
0

	
-

	
-

	
-




	
DR-TB-T2DM

	
0

	
-

	
1

	
16.6

	
0

	
-

	
-

	
-




	
Bacilloscopy




	
DRTB-HIV

	
0

	
-

	
1

	
-

	
0

	
-

	
2

	
Relapse




	
DRTB-T2DM

	
1

	
-

	
0

	
-

	
0

	
-

	
2

	
Re-entry




	

	
1

	
-

	
0

	
-

	
0

	
-

	
4

	
Relapse








TB: tuberculosis; DR-TB: drug-resistant tuberculosis; HIV: human immunodeficiency virus; T2DM: type 2 diabetes mel.













 





Table 2. Prevalence of TB with HIV or T2DM registered on the SINAVE platform.
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Year

	
2019

	
2020

	
2021




	
Groups

	
Cases

	
Prevalence

	
Cases

	
Prevalence

	
Cases

	
Prevalence






	
TB-HIV

	
65

	
5.62

	
30

	
3.18

	
56

	
4.41




	
TB-T2DM

	
220

	
19.03

	
152

	
16.15

	
210

	
16.54











 





Table 3. Quantitative sociodemographic characteristics of TB-HIV and TB-T2DM patients.
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Year

	
2019

	
2020

	
2021




	
Groups

	
HIV

	
SD

	
T2DM

	
SD

	
HIV

	
SD

	
T2DM

	
SD

	
HIV

	
SD

	
T2DM

	
SD






	
Male




	
Cases

	
58

	

	
115

	

	
29

	

	
97

	

	
53

	

	
134

	




	
Weight

	
60.96

	
17.70

	
67.65

	
11.87

	
60.39

	
11.15

	
70.20

	
16.47

	
62.17

	
11.25

	
69.96

	
19.81




	
Size

	
166.10

	
20.56

	
162.55

	
34.70

	
169.17

	
7.00

	
164.21

	
27.23

	
170.09

	
7.15

	
166.81

	
17.75




	
BMI

	
22.26

	
8.76

	
24.41

	
3.55

	
18.93

	
1.33

	
24.05

	
11.59

	
21.50

	
3.66

	
24.16

	
5.34




	
Age

	
37.22

	
12.04

	
52.00

	
13.10

	
35.03

	
8.26

	
51.58

	
14.07

	
39.79

	
12.37

	
50.52

	
15.45




	
Female




	
Cases

	
5

	

	
101

	

	
1

	

	
53

	

	
4

	

	
82

	




	
Weight

	
50.60

	
10.43

	
63.70

	
16.05

	
49.00

	
N/A

	
59.90

	
12.37

	
51.37

	
13.57

	
63.28

	
14.24




	
Size

	
155.20

	
9.36

	
157.86

	
8.50

	
162.00

	
N/A

	
151.17

	
29.10

	
158.25

	
7.13

	
157.25

	
8.20




	
BMI

	
21.91

	
6.57

	
33.78

	
50.06

	
18.67

	
N/A

	
24.36

	
2.89

	
20.31

	
4.03

	
25.55

	
5.36




