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Abstract

Introduction: COVID-19 is a global public health problem. The first case reported in the socially vulnerable
population in the territory of Mato Grosso do State/Brazil occurred in August 2020. However, information about
the co-infection of Tuberculosis (TB) and COVID-19 is rarely described in the world literature. Objective: to
describe for the first time a group of vulnerable patients who died or not due to Tuberculosis and COVID-19, using
a Cohort study of a control group and a treatment group.

Methods: Reporting 7 cases of TB associated with COVID-19 confirmed by respiratory RT-PCR, hospitalized in a
hospital department of COVID-19 (CEAA: 42969320.0.0000.0021).

Results: The patients included in this case report were aged between 19 and 83 years, respectively, with a
predominance of females, 4 patients were vaccinated with BCG. In addition, 3 patients died from COVID-19, and
2 patients were considered cured by COVID-19. The mean time to diagnosis between Tuberculosis and COVID-19
in the “control group” was 43 days and the mean time to diagnosis in the “treatment group” was 37 days. The
average number of days of hospital stay in the “control group” was 50 days and in the “treatment group” it was 40
days. In the patients in the “control group”, 2 presented a unilateral pulmonary cavity lesion on the X-ray. In the
“treatment group”, only 1 patient presented a unilateral pulmonary cavity lesion on the X-ray, and 2 presented a
bilateral pulmonary cavity lesion, and only one developed bilateral non-cavitary lesion with infiltrates. Regarding
drug resistance to the treatment of Tuberculosis, in the “treatment group” only 2 patients were sensitive and 3 were
resistant. On the other hand, in the “control group”, 1 patient presented resistance and 1 sensitivity. It was found
that 4 patients with drug resistance to Tuberculosis died (57%). Among the patients who died, it was observed that
patients aged 83, 70 years and 66 years were not vaccinated with Bacillus Calmette-Guérin (BCG). It was found in
this case report that patients with COVID-19 and Tuberculosis have 60% less chance of cure. Furthermore,
patients cured with pulmonary sequelaec of COVID-19 may be at greater risk of developing advances in the
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worsening of Tuberculosis in the future. However, according to the results found in this case report, in some
socially vulnerable regions where the forms of advanced Tuberculosis occur there is the presence of drug-resistant
Mycobacterium Tuberculosis strains.

Conclusion: Our study showed that Mycobactrium tuberculosis (MTB) infection in the socially vulnerable
population increased the susceptibility to SARS-CoV-2 and the severity of COVID-19 or vice-versa. Based on this
case report, it is recommended that, in the socially vulnerable population, the status of MTB infection be verified in
patients with suspected COVID-19 at hospital admission.

Keywords: COVID-19, Tuberculosis, SARS-CoV-2, active, treatment
1. Introduction

The COVID-19 virus, designated as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in the period
from 2000 to 2021 in vulnerable people in Brazil, has drawn the attention of public health researchers in Brazil
regarding preventive, diagnostic and therapeutic actions (Zhou et al., 2020).

Recent scientific evidence suggests that individuals with tuberculosis are considered infectious as are individuals
with SARS-CoV-2 (Zhou et al., 2020; Ramos et al., 2022). Thus, these diseases can spread quickly in the
indigenous community due to the lack of inherited immunity, culminating in a high fatality rate among the elderly,
as well as in patients with comorbidities such as Diabetes Mellitus. In fact, patients with COVID-19 present
symptoms such as cough, fever, tiredness, dyspnea, and other signs that are similar to those of Tuberculosis (TB)
and other respiratory infections caused by the virus (Fraisse, 2020; Ramos et al., 2020).

Tuberculosis and undergoing treatment occurred at the end of April 2020 in the vulnerable population of Mato
Grosso do Sul State/Brazil. Therefore, after the notification of a patient with COVID-19 and Tuberculosis at the
end of April 2020, the Brazilian socially vulnerable health department implemented a series of blocks across the
socially vulnerable population in an attempt to interrupt the virus cycle, transmission and the redirection of
resources, human and health infrastructure as an emergency response to the national effort to respond to the
COVID-19 pandemic in Brazil (Ministério da Satde, 2019; Ramos et al., 2022). Thus, these actions required the
reconfiguration of current models of primary care in socially vulnerable health to support the new social distancing
and preventive measures (WHO, 2020).

Thus, these actions caused changes that were reflected in the form of reductions in the frequency of clinical visits
in order to minimize the risk of exposure to COVID-19 and changes in the methods used for direct observation
therapy (DOT), since the traditional model of Tuberculosis treatment in these settings uses monthly dispensing of
anti-TB drugs for self-administration at home (Ministério da Satde, 2019; WHO, 2019). In Sierra Leone, the
World Health Organization reported the impact of blockages in the provision of Tuberculosis care in the pandemic,
mainly with the decrease in DOT (Ministério da Satide, 2019; WHO, 2019). Therefore, in the year 2020 there were
in Sierra Leone approximately 2.000 fewer notifications of Tuberculosis across the country, which corresponds to
a reduction of 11.3% compared to 2019 due to the implementation of DOT (WHO, 2020; Vesga et al., 2020).

In the socially vulnerable population in Brazil, little is known about the relationship between COVID-19 and
Tuberculosis (Glaziou, 2020). In this study, data from 7 cases (Cohort) that occurred in the Brazilian socially
vulnerable territory were reported and demonstrated that patients with COVID-19 may develop complications of
COVID-19 before, simultaneously or after the diagnosis of Tuberculosis.

Therefore, the aim of this study is to describe for the first time a group of socially vulnerable patients, who died
from Tuberculosis and COVID-19 using a Cohort study of a control group and a treatment group.

2. Methodology

Data from the control and treatment cohorts were combined in order to assess mortality in the socially vulnerable
population using the case report method. The Cohort study includes 7 patients with Tuberculosis and COVID-19,
distributed in “control group” (With a negative result for COVID-19 and positive for Tuberculosis) and “treatment
group” (With a positive result for COVID-19 and Tuberculosis). All patients residing in regions in Mato Grosso do
Sul State with vulnerability and were admitted to hospitals located in the vicinity of these regions.

This research was approved by the Ethics Committee of the Federal University of Mato Grosso do Sul (UFMS),
which is linked to the EPISUS project in the vulnerable villages population of Mato Grosso do Sul State, Brazil.
The data analyzed refer to the period from 2020 to 2021. This study was approved by the Ethics Committee of
ethic linked to the EPISUS project in the villages of Mato Grosso do Sul State, Brazil (CEAA:
42969320.0.0000.0021). The data analyzed refer to the period from 2020 to 2021. In all patients from the control
group and treatment group included with a diagnosis of active tuberculosis and undergoing treatment and with
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COVID-19, the demographic and clinical variables were included, which were collected retrospectively, including
comorbidities and risk factors for mortality.

The confirmation of patients with Tuberculosis and COVID-19 included in this study was performed using the
RT-qPCR (molecular biology) technique. The first diagnosis of COVID-19 in patients with Tuberculosis in the
vulnerable population in the territory occurred on August 20, 2020, it is emphasized that this study was authorized
by the UFMS ethics committee (CEAA: 42969320.0.0000.0021) and all data obtained ethical consent for use.

Continuous variables in this study, when not otherwise specified, were presented as medians. Categorical variables
were described with absolute and relative frequency (percentage). A two-tailed p value less than 0.05 was
considered statistically significant.

3. Results

Table 1 shows the demographic characteristics of patients confirmed in the period from 2021 to 2021 with
presumptive Tuberculosis and confirmed by molecular biology during the intra-COVID-19 period. A total of 7
socially vulnerable patients tested positive for Tuberculosis, corresponding to 4 female patients (57.1%) and 3
male patients (42.9%). Overall, 5 patients belong to the “treatment group” Cohort and are distributed in the age
group of 19 years (1), 29 years (1), 51 years (1), 66 years (1) and 83 years (1). On the other hand, two patients
belong to the “control group” and are distributed in the age group of 51 years (1) and 70 years (1). In addition, 5
patients belonging to the “treatment group” tested positive for COVID-19.

Table 1. Demographic information of socially vulnerable of patients with Tuberculosis and COVID-19

DEMOGRAPHIC DATA

Patients with

oo ondd | Positive za(;lii'f; 19 (RTW 'tﬁgﬁ
Age Male Female TUBECULOSIS (RT-PCR Control Group or Negative) Control
POSITIVE)  treatment (RT-PCR Gmug
POSITIVE) p
Y 0 ! ! 1 1 0
» 0 ! ! 0 0 1
°! : : 2 1 1 1
o 0 ! ! 1 1 0
70 : 0 ! 0 1 0
83 1 0 1 1 i 0
TOTAL 3 4 7 2 5 .

Source: UFMS-MS, 2021.

Table 2 shows the clinical evolutionary characteristics of socially vulnerable patients with a positive result for
Tuberculosis. Only two patients had been diagnosed with COVID-19 before Tuberculosis (19 years and 51
years), in this case, the 19-year-old patient was diagnosed simultaneously with COVID-19 and Tuberculosis (4
days apart), on the other hand, 5 patients were diagnosed with COVID-19 after confirmation of Tuberculosis.
Only two patients died unrelated to COVID-19, therefore, they had severe respiratory failure in the clinical
course during the hospital stay. However, 3 patients died from COVID-19, 2 patients were considered cured for
COVID-19 and the mean time of diagnosis between Tuberculosis and COVID-19 in the "control group" was 43
days and the mean time to diagnosis in the “treatment group” was 37 days.

The average number of days of hospital stay in the “control group” was 50 days and in the “treatment group” it
was 40 days. In patients in the “control group”, only 2 presented unilateral pulmonary cavity lesion on the X-ray.
In the “treatment group”, only 1 patient presented unilateral pulmonary cavity lesion on X-ray, however, 2
patients presented bilateral pulmonary cavity lesions and only one developed bilateral non-cavitary lesion with
infiltrates. Regarding drug resistance to the treatment of Tuberculosis, in the “treatment group” only 2 patients
were sensitive and 3 were resistant. In the “control group”, 1 patient was resistant and 1 was sensitive to the drug.
Table 2 shows that 4 patients with drug resistance to Tuberculosis died (57%).
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Table 2. Clinical evolution of 7 of socially vulnerable of patients with Tuberculosis and COVID-19

Time between

COVID-19and TB  Clinical Evolution of 1 M¢°f ~~ Imaging during .
Age R e hospitalization (n° TB/COVID-19 of course Drug Resistence

diagnosis (n° of COVID-19 )

of days) Time

days)
19 4 Cured 12 Bilateral cavitary lesions Sensitive
29 129 Died Not of COVID-19 35 Unilateral cavitary lesions Resistence
51 10 Cured 32 Unilateral cavitary lesions Sensitive
51 36 Died Not of COVID-19 65 Unilateral cavitary lesions Sensitive
66 130 Died of COVID-19 56 Bilateral cavitary lesions Resistence
70 121 Died of COVID-19 48 Bilateral cavitary lesions Resistence

Bil 1 infil

83 89 Died of COVID-19 51 Hateral infiltrates (no Resistence

cavities)

Source: UFMS-MS, 2021.

Table 3 shows the characteristics of 7 patients from the socially vulnerable population of co-infected with
active/treated tuberculosis (TB) and Coronavirus in the period of 2021. Among the patients who died, only
patients aged 83, 70 years and 66 years were not vaccinated with Bacillus Calmette-Guérin (BCG). However, 4
patients were infected with pan-susceptible strains and Mycobacterium Tuberculosis due to drug resistance,
therefore, Mycobacterium bovis proved to be intrinsically resistant to topirazinamide (See Table 2).

The infection of 6 patients with SARS-CoV-2 was nosocomial (Table 3). Six patients required mechanical
ventilation, but one patient did not use mechanical ventilation during the hospital stay (Table 3). In the
“treatment group” of this case report, a median of 31 days after the diagnosis of COVID-19 was relevant to
cause death or accelerate its occurrence. The overall fatality rate was 71% and the result seems consistent with
those observed over time in other studies. Overall, 6 patients were affected by comorbidity, specifically Diabetes
Mellitus (Table 3).

In all cases, COVID-19 favored to worsen the prognosis of patients with Tuberculosis and cause death (Table 2).
The main limitation of this cohort study is that although it can report the majority of cases of Tuberculosis and
COVID-19 in the vulnerable population, it cannot be considered representative for the entire Brazilian
population.

Table 3. Characteristics of 7 patients co-infected with active/treated tuberculosis (TB) and Coronavirus in the
socially vulnerable population disease, 2021

Age Time between Clinical presentation on Status da TB SpO2 %, Mandatory critical care
COVID-19 and  admission (n° of days) and Vaccine of  respiratory rate and requires the use of
TB diagnosis (n° TB per minutes Mechanical Ventilation
of days) and diabetics
13 4 Breathlessness for 3 days, fever Active/Yes 92 Not/Not
and 4 days.
29 129 Breathlessness for 7 days, fever In treatment/Yes 87 Yes/Yes
for 12 days.
51 10 Breathlessness for 8 days, fever Active/Yes 90 Yes/Yes
for 9 days.
51 36 Breathlessness for 4 days, fever in treatment/Yes 81 Yes/Yes
for 8 days.
66 130 Breathlessness for 4 days, fever in treatment/Not 83 Yes/Yes
for 6 days, cough for 2 month.
70 121 Fever for 15 days in treatment/Not 82 Yes/Yes
83 &9 Fever for 14 days in treatment/Not 86 Yes/Yes

Source: UFMS-MS, 2021.
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4. Discussion

Tuberculosis and COVID-19 have presented significant challenges in screening, treating and managing and
controlling the infection (Tadoline et al., 2020). This study is the first case report in patients with Tuberculosis and
COVID-19 in the vulnerable population. Thus, there is a great challenge for Brazilian public health to overcome
the challenges inherent in the management of both diseases (Motta et al., 2020; Ramos et al., 2022). However,
Brazil has taken new health policy decisions to meet the needs and help patients of socially vulnerable population
in response to the pandemic (Andrade Junior et al., 2020).

Some of the deaths in this study of SARS-CoV-2 infection were nosocomial during the period from 2020 to 2021,
which were similar to that which occurred in Italy and Spain in the period of 2020 (Ramos et al., 2020). Thus, it is
worth highlighting the importance of implementing strict infection control interventions for all hospitalized
patients, particularly in patients at high risk of death due to age over 60 years and patients with comorbidities
including Tuberculosis (Rodriguez-morales, 2020). The results of this study showed that the risk of viral
transmission from other patients, visitors and health professionals to the socially vulnerable population in
community must be taken into account, as limited or no protection against COVID-19 is one of the problems that
leads to co-infection (Sy et al., 2020).

Another important factor is the age of patients, since it is the reason that can influence the increase in mortality in
vulnerable of population in patients with COVID-19, when compared to other patients with other viral diseases
that develop pneumonia or other injuries (Ramos et al., 2022; Vesga et al., 2020; Togun et al., 2020; STOP;
Partnership, 2020).

Although the present study predicts mortality, due to the small number of patients using the Cohort study, we
cannot draw specific conclusions. In fact, the findings of the study showed that in the “treatment group” there is
mortality in elderly patients with comorbidity (Diabetes), with Tuberculosis being one of the main determinants of
mortality in the vulnerable population people in Brazil (71%) due to their age and greater number of comorbidities.
Thus, this study demonstrated that the vulnerable population with Tuberculosis and COVID-19 have a higher risk
of negative outcome and death compared to patients with COVID-19 alone. Therefore, early detection of the
association between these diseases is important for the proper management of COVID-19 and Tuberculosis.

It is emphasized that patients with COVID-19 and Tuberculosis have 60% less chance of cure (Table 2).
Furthermore, patients cured with pulmonary sequelaec of COVID-19 may be at greater risk of developing advances
in the worsening of Tuberculosis in the future.

However, according to the results found in this case report, it is observed that in vulnerable of population in some
regions in Mato Grosso do Sul State where the forms of advanced Tuberculosis occur there is the presence of
strains of Mycobacterium Tuberculosis that are resistant to drugs as shown in Table 2. Nevertheless, higher rates of
deaths can be expected in young individuals as evidenced by previous studies (Amirlak et al., 2021).

The patients in this case report had respiratory problems and the clinical characteristics of patients with COVID-19
and those with active or under treatment Tuberculosis were fully elucidated. Due to the presence of respiratory
problems in these patients, it is important to emphasize that the presence of cavitary disease on chest X-rays should
be prioritized for the performance of the Multidrug-Resistant Tuberculosis (MDR-TB) and COVID-19 test (Miller
et al., 2020; Athikarisamy, 2021).

Previous studies report that 20% of new MDR-TB cases occur in patients previously treated for Tuberculosis, and
generally, patients who experience symptoms and disease recurrence should undergo laboratory tests for MDR-TB
and COVID-19 (Sy et al., 2020; Eggenhuizen et al., 2021).

Given the above, it is important to implement strict infection control interventions for all hospitalized vulnerable
population, which consider the risk of viral transmission from other patients, visitors and health professionals
(Amirlak et al., 2021). In this case, greater care should be given to patients at high risk such as the elderly and
patients with comorbidities including Tuberculosis (Gao et al., 2020; Andrade Junior et al., 2020).

The diagnosis of Tuberculosis during the period of the COVID-19 pandemic requires high clinical suspicion, as
the two diseases have similar clinical signs, such as fever and mild or severe respiratory symptoms (Ramos et al.,
2022). In addition, it is highlighted in this study that two patients were simultaneously diagnosed with COVID-19
and undiagnosed preexisting tuberculous disease (infection detected by chest X-ray) (Husain et al., 2020).

Therefore, COVID-19 may also have a negatively high impact on latent tuberculosis infection (Husain et al., 2020).
Therefore, it is concluded in this study that immune dysregulation caused by COVID-19 affects the treatment and
management of patients with latent tuberculosis infection (Table 3 and Table 4). The occurrence of mortality from
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Tuberculosis and COVID-19 linked to social distancing is largely to blame for the decrease in access to
Tuberculosis healthcare and treatment (Pittet et al., 2021). This case report demonstrated that the absence of BCG
vaccination is related to an increase in mortality in 60% of patients with a positive result for COVID-19 (Miller et
al., 2020).

Therefore, due to the supporting evidence obtained in experimental studies and according to the results presented
in Table 3, this case report emphasizes that the BCG vaccine generates a protective effect against viral pathogens
such as COVID-19 (Pittet et al., 2021).

Given the above, this case report makes clear the importance of BGG vaccination as a booster to the immune
system of the general population, especially for the vulnerable of population in patients (Pittet et al., 2021).

The impact caused by COVID-19 on the vulnerable of population is heterogeneous, as, in turn, it is attributed to the
cultural difference in rules, mitigation efforts and especially health infrastructure (Amirlak et al., 2021).

According to Miller et al. (2020), the heterogeneity of the impact of COVID-19 can be explained in part by the
different health policies linked to childhood BCG vaccination, which has been intensively reported for protection
against respiratory infections. In addition, Miller et al. (2020), when associated with the number of BCG
vaccination policies in some countries with morbidity and mortality from COVID-19, found that places without
vaccination policies, such as Italy, the Netherlands and the USA, have a high rate of deaths by COVID-19 when
compared to countries with universal vaccination policies such as Brazil for BCG (Amirlak et al., 2020;
Eggenhuizen et al., 2021).

However, it should be noted that vaccination for BCG does not generate unique and specific protection for
COVID-19, but it strengthens the immune system and can lead to a higher percentage of protection and
simultaneously a milder infection by the virus, in this case, COVID- 19.

COVID-19 causes a known and exaggerated immune response, which leads to the disordered production of
cytokines and pro-inflammatory proteins, in this case, the “Cytokine Storm” (Eggenhuizen et al., 2021). On the
other hand, the BCG vaccine helps to organize the inflammatory response more efficiently, avoiding an
uncontrolled immunological activity in order to reduce morbidity and mortality, therefore, using the BCG vaccine
can be a possible tool in the fight against COVID-19 (Husain et al., 2020; Mehta et al., 2020; Athikarisamy, 2021).

5. Conclusion

Taking into account the results found in this case report, it seems that Tuberculosis like COVID-19 are two
diseases that pose great challenges to public health in Brazil, especially when it involves the vulnerable population.

Given the above, it is noted that it is necessary to create policies to combat the pandemic in the Brazilian vulnerable
population, but it is necessary to systematically carry out the fight against Tuberculosis. Given the above, it is
noted that it is necessary to create policies to combat the pandemic in the Brazilian vulnerable population, but it is
necessary to systematically carry out the fight against Tuberculosis. The study highlights the importance of
considering the screening and management of these two infections that are causes of mortality mainly in the
vulnerable population, justifying a common public health implication.

Infection with Mycobactrium tuberculosis (MTB) in the vulnerable population increased the susceptibility to
SARS-CoV-2 and the severity of COVID-19. Thus, based on this case report study, it is recommended that in the
indigenous population, the status of MTB infection is verified in patients with suspected COVID-19 at hospital
admission.
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