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Abstract

Objective: To investigate the clinical, epidemiological, and laboratory profile of people with tuberculosis. Methods: This was an
observational clinical-epidemiological cohort study of people with tuberculosis treated at the Secondary Referral Outpatient Clinic
of the Hospital das Clinicas of the Federal University of Minas Gerais, from January 2013 to August 2021. The cases were evaluated
from the diagnosis onward and followed after entry into the outpatient clinic until the second month of treatment, as well as at
the end of treatment. Data were collected through interviews and/or review of medical records, the Notifiable Health Conditions
Information System, and the Special Tuberculosis Treatment Information System. Results: A total of 227 cases were identified:
40.1% with pulmonary tuberculosis, 50.7% with extrapulmonary tuberculosis, and 9.2% with both forms. At the first visit, the main
symptom among those with pulmonary tuberculosis was cough (76.9%); in extrapulmonary tuberculosis, symptoms were associated
with the affected organ; and in pulmonary and extrapulmonary tuberculosis, anorexia was reported in 47.6% of cases. The most
frequent comorbidity was diabetes (20.7%). By the end of the second month, clinical, laboratory, and radiological improvement was
observed. Treatment outcome was cure in 92.5% of cases, and directly observed treatment was performed in 7.6%. Conclusion:
Extrapulmonary tuberculosis was the most frequent form, directly observed treatment was rarely implemented, and the cure rate
was high. Determining population profiles in Secondary Referral Centers identifies outcomes that may indicate the quality of care
provided.
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Introduction

Ancient, endemic, and universal, tuberculosis
remains one of the oldest diseases that continues to
challenge humanity (1). It has once again become the
leading cause of death by a single infectious agent
worldwide following the COVID-19 pandemic (2).
Globally, an estimated 10.8 million people fell ill, and
1.09 million died in 2023 (3).

In Brazil, 84,308 new cases were reported in 2024.
There was a 21% increase in new cases from 2020
to 2024 (4). In Minas Gerais, 4,503 new cases were
reported in 2023. The metropolitan region of Belo
Horizonte stands out for concentrating approximately
one-third of the state’s notifications (5). In this capital
city, the Tuberculosis Outpatient Clinic of the Hospital
das Clinicas at the Federal University of Minas Gerais
manages complex tuberculosis cases from the capital,

the metropolitan region, and inland cities.

Given the epidemiological context and the
consequences of the post-pandemic healthcare system
disruption, tackling tuberculosis requires approaches
at multiple levels: global, national, regional, local, and
specific (1). ldentifying the clinical-epidemiological
and laboratory profile of tuberculosis cases reveals
the clinical and social peculiarities of a given group,
which can be compared to other realities. Thus, it is
possible to detect and treat individuals in a tailored
manner in each region, in addition to advancing the

provision of universal care (6).

Studies evaluating the demographic and clinical
characteristics of individuals with tuberculosis are
essential, as they allow for the planning of effective
strategies tailored to the specificities of each population

(2,6). Therefore, the objective of this study was to

investigate the clinical-epidemiological and laboratory

profile of individuals with tuberculosis.

Methods

Design

This was an observational clinical-epidemiological
cohort study. A cohort of individuals with tuberculosis
was conducted, which involves monitoring cases with
a common characteristic, exposed and unexposed to a
specific factor until the occurrence of a future event (7).
Follow-up continued until the end of treatment for the
disease, which could last six, nine, or 12 months after
determination by the medical team. The Strengthening
the Reporting of Observational Studies in Epidemiology
tool was used as a guide for reporting the study.

Setting

All cases from the Secondary Reference Outpatient
Clinic (1) of the Hospital das Clinicas at the Federal
University of Minas Gerais who received a tuberculosis
diagnosis between January 2013 and August 2021
(baseline) were evaluated. After diagnosis and entry
into the outpatient clinic, individuals were monitored
at the end of the second month of treatment (first
reassessment timepoint) and at the end of treatment
(second reassessment timepoint) (Figure 1).

Participants

New tuberculosis cases aged 18 years or older
who initiated and/or continued treatment at the
outpatient clinic were included. Retreatment cases,
cases with changed diagnoses, and people living with
HIV (human immunodeficiency virus) were excluded,
as the outpatient clinic is not a reference center for
their care.
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Time period: January 2013 to August 2021

Study initiation:
baseline

End of follow-up

| >
| [ |
Time 0: admission to

outpatient clinic + diagnosis
of new tuberculosis case

Time 1: second month of Time 2: end of treatment

treatment

Figure 1. Temporal stratification of the cohort of individuals with tuberculosis treated at the Tuberculosis Outpatient
Clinic of the Hospital das Clinicas at the Federal University of Minas Gerais. Belo Horizonte, 2013-2021

Variables lifestyle habits (smoking, considering former smokers

The variables assessed at baseline were those who quit at least one year ago; alcohol use,
considering former drinkers those who quit at any

a) Sociodemographic characteristics: data collection time)

method; place of origin; sex; race/skin color; marital
Laboratory and radiological data (8): sputum

(g)
-~

status; age group; education level; and cohabitant

. .. smear microscopy; mycobacterial culture; dru
evaluation (assessment of the participant’s py; my g

cohabitant by a health professional. If the participant
had pulmonary involvement, their cohabitant

was considered a household contact; if they had

identification and susceptibility tests; rapid molecular
test for tuberculosis; and chest X-ray (patterns:

suggestive, atypical/other disease, or normal) (1).

extrapulmonary tuberculosis, their cohabitant could In the absence of a chest X-ray, chest computed

be the source case (1)). tomography was considered (patterns: typical, other

diseases, or normal) (9-11).
b) Clinical-epidemiological characteristics: clinical form

of tuberculosis (pulmonary, extrapulmonary, or both); For cases without phenotypic and/or genotypic

confirmation, the tuberculin skin test or Interferon
general, pulmonary, and extrapulmonary symptoms

(anorexia, asthenia, fever, night sweats, cough Gamma Release Assay was performed. When positive

duration of cough in weeks, sputum production in isolation, these tests indicate latent infection. When

chest pain, dyspnea, other symptoms); contact associated with epidemiological, clinical, laboratory,

with pulmonary tuberculosis in the last two years; imaging, and histopathological data, and exclusion

comorbidities (treated with immunosuppressants of other diagnoses, they may suggest active disease,

diabetes, chronic kidney disease, liver diseases especially in unconfirmed clinical forms (1,12).

chronic obstructive pulmonary disease, neoplasia, The variables assessed during follow-up (at the end

mental disorders, presence of comorbidities); and of the second month and at the end of treatment) were:

Epidemiol Serv Saude. 2026:35;e20240787



== RESS

{2) ORIGINAL ARTICLE

d) Treatment adherence; adverse drug reactions
(nausea/vomiting, peripheral neuropathy, itching, red
urine, abdominal pain, diarrhea, heartburn, dizziness,
anorexia, joint pain, rash, insomnia/somnolence,
headache, hepatotoxicity, none presented);
symptoms (anorexia, fever, night sweats, cough,
sputum production, chest pain, dyspnea); sputum
smear microscopy; mycobacterial culture; chest
X-ray; and implementation of directly observed
treatment.

e) At the end of treatment, the following outcomes
were evaluated: cure; treatment interruption; death
due to tuberculosis; death due to other causes;
transfer; and treatment failure (8).

Data sources and measurement

After confirming the inclusion criteria and medical
consultation, individuals were invited to participate in
an interview conducted at the outpatient clinic, guided
by the completion of a questionnaire. Subsequently,
or in the absence of the participant for the interview,
the medical record was reviewed and similarly guided
by the completion of the questionnaire. The Notifiable
Health Conditions Information System and the Special
Tuberculosis Treatment Information System were also
consulted.

The questionnaires were entered into the REDCap
platform of the Hospital das Clinicas at the Federal
University of Minas Gerais (13). REDCap is an
operational system that enables the collection and
management of research data and was made available
free of charge for the creation of the online database
for this study (14), which was deposited in the SciELO
Data repository (15).

Bias

Selection bias: To minimize it, research members
would personally consult the opinion of the lead
physician coordinator before inviting individuals for an
interview or reviewing medical records. Cases that met

the inclusion criteria after her assessment during the
medical consultation were included in the study without
loss in recruitment and with immediate reduction of

this bias at entry.

Information bias: To minimize it, training of the
team members was conducted by the coordinator.
Researchers developed the questionnaire used from
the Brazilian Tuberculosis Research Network. Training
was provided for the application of the questionnaires
and data entry into REDCap. Each case included in the
research was de-identified and received a numerical
code in the questionnaire and in REDCap. The
information entered was checked and validated on

this platform by the principal researcher.
Study size

It is a census study, comprising all individuals who
received a tuberculosis diagnosis. To identify eligibility,
all manual schedules with medical appointments booked
by the lead coordinator were reviewed. To increase
the accuracy of this procedure, at the end of each
outpatient clinic day, research members reassessed

case inclusion with the coordinator.
Statistical methods

Simple descriptive analyses were performed with the
distribution of absolute (n) and relative (%) frequencies
for categorical variables. For continuous variables,
measures of central tendency and dispersion were
used. Study participants were characterized regarding
selected variables and stratified according to the clinical
form of tuberculosis. Initially, the Shapiro-Wilk test was
used to verify the normal distribution of the data and to
justify the use of parametric tests in multiple comparison
analyses. The chi-square test with Bonferroni correction
was used to compare the three clinical forms in relation
to sociodemographic variables (categorical variables),
considering a statistical significance level of p-value
0.05. Analyses were conducted using the SAS software

(16). Missing data were excluded.
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Results

A total of 279 individuals were recruited. Of these,
52 were excluded: 39 were undergoing retreatment, 11
had a change in diagnosis, and two were HIV positive.
After exclusions, 227 individuals proceeded.

In 2013, 25 individuals were included in the study; in
2014, 37;in 2015 and 2016, 16 each year; in 2017, 28;
in 2018, 25;in 2019, 30; in 2020, 19; and in 2021, up to
August, 31 individuals. Data collection was conducted
through interviews and medical record review in 78.0%
of cases, and through medical record review alone in
22.0% of cases.

A total of 40.1% were diagnosed with pulmonary
tuberculosis, 50.7% with extrapulmonary tuberculosis,
and 9.2% with both forms. At the end of the second
month of treatment, 204 individuals were evaluated, as
23 were considered losses, of which: ten entered the
outpatient clinic after the follow-up period; nine started
treatment but were transferred before follow-up; two
died; one was hospitalized; and one had a missing
medical record and was not interviewed. At the end
of treatment, 197 individuals were analyzed, as there
were 30 losses from baseline: 17 were transferred,
six died, three discontinued treatment, three missed

their medical appointment, and one was hospitalized.

The sociodemographic characteristics of the 227
cases that initiated the study are described in Table 1.
A higher frequency was observed among individuals
residing in Belo Horizonte/metropolitan region
(84.1%), male (50.7%), self-identified as Black/Brown
(77.1%), and married/common-law marriage (52.0%).
In the samples of individuals with extrapulmonary
tuberculosis and both pulmonary and extrapulmonary
tuberculosis, females prevailed in 53% and 61.9% of
cases, respectively. A statistical difference was observed
regarding race/skin color (Black/Brown vs. White)
between individuals with extrapulmonary tuberculosis
compared to those with pulmonary tuberculosis (p-value

0.035), and between individuals with extrapulmonary
tuberculosis compared to those with both pulmonary
and extrapulmonary tuberculosis (p-value 0.023). The
median age was 52 years, with the most frequent age
group being 30 to 69 years (76.6%). Regarding years of
schooling, 93.9% of individuals studied for four years
or more. Concerning the evaluation of cohabitants of
individuals with extrapulmonary tuberculosis, in 43.4%
of cases, there was no investigation for active disease.

Clinical-epidemiological data from the first
consultation are described in Table 2. The main
symptoms among individuals with pulmonary
tuberculosis were cough for more than two weeks and
sputum production. The most frequent comorbidity was
diabetes, present in 25.3% of cases. Among participants,
61.2% were former smokers or current smokers, while
56.2% were current or former alcohol users.

In extrapulmonary tuberculosis, other symptoms
were the most frequent: 85.2% of individuals presented
other complaints related to the affected organ (Table
2). The affected extrapulmonary sites were: ocular,
in 51.3% of cases; pleural, in 10.4%; genitourinary,
in 8.7%; lymphatic, in 7.0%; disseminated disease, in
6.1%; osteoarticular, in 6.1%; meningoencephalic, in
5.2%; cutaneous, in 4.3%; and peritoneal, in 0.9% of
cases. The most frequent comorbidity was diabetes,
13.0% of cases. Smoking habit was present in 39.6%
of cases, and 48.6% of individuals were current or

former alcohol users.

In pulmonary and extrapulmonary tuberculosis, the
main symptoms were anorexia, cough for more than
two weeks, and fever (Table 2). Comorbidities treated
with immunosuppressants were the most frequent, in
47,6% of cases. Smoking habit was present in 25.0%
of cases, and 42.1% of individuals were current or
former alcohol users. The extrapulmonary sites involved
were: disseminated disease in 33.3% of cases; pleural
in 33.3%; lymphatic in 23.8%; meningoencephalic in
4.8%; and peritoneal in 4.8% of cases.
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Table 1. Sociodemographic characteristics of individuals with tuberculosis treated at the Tuberculosis Outpatient
Clinic of the Hospital das Clinicas at the Federal University of Minas Gerais. Belo Horizonte, 2013-2021 (n=227)

Pulmonary and
Extrapulmonary

. People Pulmonary tuberculosis . extrapulmonary
Variables tuberculosis . p-value?
n (%) n (%) n (%) tuberculosis
) n (%)
Place of origin n=227 n=91 n=115 n=21
Capital city and
aprtatcityand 191 (84.1) 83(91.2) 90(78.3) 18 (85.7) 0.012°
metropolitan region 0.446¢
Countryside 36 (15.9) 08(8.8) 25(21.7) 03 (14.3) 0.437¢
Sex n=227 n=91 n=115 n=21
Female 112 (49.3) 38 (41.8) 61 (53) 13(61.9) 0.107°
0.095¢
Male 115 (50.7) 53(58.2) 54 (47) 08 (38.1) 0.453¢
Race/skin color n=214 n=84 n=112 n=18
White 49 (22.9)¢ 24 (28.6)¢ 18 (16) 07 (38.9) 0.035°
0.388¢
Black/Brown 165 (77.1) 60(71.4) 94 (84) 11 (61.1) 0.023¢
Marital status n=223 n=91 n=112 n=20
Married -1
arried/common-law 116 (52.0) 43(47.2) 62 (55.4) 11 (55.0) 0.250°
marriage 0.530¢
Single/Widowed 107 (48.0) 48 (52.8) 50 (44.6) 09 (45.0) 0.976¢
Age group (years) n=227 n=91 n=115 n=21
18-29 26(11.5) 08 (08.8) 15(13.0) 03(14.3)
30-39 37(16.3) 10(11.0) 24 (20.9) 03 (14.3) 0.164°
40-49 38(16.7) 13 (14.3) 24 (20.9) 01 (04.8) 0.321°
50-59 55(24.2) 25(27.5) 23(20.0) 07 (33.3) 0.093¢
60-69 44 (19.4) 24 (26.4) 18 (15.6) 02 (09.5)
70+ 27 (11.9) 11 (12.0) 11 (09.6) 05 (23.8)
Education level n=181 n=70 n=94 n=17
llliterate 07 (03.9) 05 (07.1) 02 (02.1) 00 (00.0)
Up to 3 years 04 (02.2) 01(01.4) 02 (02.1) 01 (05.9) 0.363°
4-9 years 83 (45.9) 36 (51.5) 39 (41.5) 08 (47.1) 0.547¢
10-12 years 49 (27.0) 13 (18.6) 31(33.0) 05 (29.4) 0.363¢
12+ 38(21.0) 15(21.4) 20(21.3) 03 (17.6)
Cohabitants evaluation n=163 n=66f n=83 n=14f 0.030°
Yes 115 (70.6) 56 (84.9) 47 (56.6) 12 (85.7) 0.740¢
No 48 (29.4) 10 (15.1) 36 (43.4) 02 (14.3) 0.336¢

2Chi-square test with Bonferroni correction; "Pulmonary tuberculosis versus extrapulmonary tuberculosis; ‘Pulmonary tuberculosis vs. pulmonary and extrapulmonary tuberculosis;
dExtrapulmonary tuberculosis vs. pulmonary and extrapulmonary tuberculosis; €01 (one) person who self-identified as Asian was grouped in the White people category for statistical
analysis purposes; fHousehold contacts.
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Table 2. Clinical and epidemiological data of people with tuberculosis at their first consultation at the Tuberculosis
Outpatient Clinic of the Hospital das Clinicas of the Federal University of Minas Gerais. Belo Horizonte, 2013-
2021 (n=227)

Pulmonary and extrapulmona
Pulmonary tuberculosis Extrapulmonary tuberculosis W - e

Variables n=91 n=115 tuberculosis
n=21

Symptomatology

Anorexia

Yes 43 (47.8) 27 (23.5) 10 (47.6)

No 47 (52.2) 88 (76.5) 11 (52.4)

Adynamia

Yes 22(26.2) 07 (06.4) 08 (40.0)

No 62(73.8) 102 (93.6) 12 (60.0)

Fever

Yes 25(27.5) 15(13.2) 09 (42.9)

No 66 (72.5) 99 (86.8) 12 (57.1)

Night sweats

Yes 28 (30.8) 16 (13.9) 08 (38.1)
No 63 (69.2) 99 (86.1) 13(61.9)
Cough

Yes 70(76.9) 23(20.0) 09 (42.9)
No 21(23.1) 92 (80.0) 12(57.1)

Cough duration (weeks)
<2 02 (02.9) 02 (10.0) 01 (12.5)
22 66 (97.1) 18 (90.0) 07 (87.5)

Sputum production

Yes 48 (52.8) 09 (07.8) 04 (19.0)
No 43 (47.2) 106 (92.2) 17 (81.0)
Chest pain

Yes 16 (18.0) 16 (13.9) 03(14.3)
No 73(82.0) 99 (86.1) 18 (85.7)
Dyspnea

Yes 40 (44.4) 19 (16.5) 08(38.1)
No 50 (55.6) 96 (83.5) 13 (61.9)
Other symptomatology

Yes 20 (22.0) 98 (85.2) 08(38.1)
No 71(78.0) 17 (14.8) 13 (61.9)
Past history

Contact - Pulmonary tuberculosis?
Yes 11 (15.3) 15(15.5) 02 (10.5)
No 61 (84.7) 82 (84.5) 17 (89.5)

Epidemiol Serv Saude. 2026:35;e20240787
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Table 2. Continued

Pulmonary and extrapulmona
Pulmonary tuberculosis Extrapulmonary tuberculosis i . 2/

Variables =91 n=115 tuberculosis
n=21

Comorbidities

Treated with immunosuppressants

Yes 12 (13.2) 06 (05.2) 10 (47.6)

No 79 (86.8) 109 (94.8) 11(52.4)

Diabetes

Yes 23(25.3) 15(13.0) 01 (04.8)

No 68 (74.7) 100 (87.0) 20(95.2)

Chronic kidney disease

Yes 13 (14.3) 10 (08.70) 02 (09.5)

No 78(85.7) 105 (91.30) 19 (90.6)

Liver diseases

Yes 05 (05.5) 02(01.7) 01 (04.8)

No 86 (94.5) 113(98.3) 20(95.2)

Chronic obstructive pulmonary disease

Yes 05 (05.5) 02(01.7) 00 (00.0)

No 86 (94.5) 113(98.3) 21 (100)

Neoplasm

Yes 06 (06.6) 02(01.7) 02 (09.5)

No 85(93.4) 113(98.3) 19 (20.6)

Mental disorders

Yes 12 (13.2) 10 (08.7) 02 (09.5)

No 79 (86.8) 105 (91.3) 19 (90.5)

Comorbidities

Yes 65(71.4) 45(39.1) 14 (66.7)

No 26 (28.6) 70 (60.9) 07 (33.3)

Life habits

Smoking habits

Smoker 22 (25.9) 17 (15.3) 02 (10.0)

Former smoker 30(35.3) 27 (24.3) 03 (15.0)

Never smoked 33(38.8) 67 (60.4) 15(75.0)

Alcohol use disorder

Alcohol user 24 (30.0) 35(32.1) 06 (31.6)

Former alcohol user 21(26.2) 18 (16.5) 02 (10.5)

Never drank alcohol 35(43.8) 56 (51.4) 11 (57.9)

20ver the last two years.
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Regarding laboratory data for the diagnosis of
pulmonary tuberculosis: smear microscopy was
positive in 40/74 (54.0%) individuals; mycobacterial
cultures were positive in 53/59 (89.8%); first-line drug
susceptibility tests showed resistance in 8/45 (17.8%) -
five to isoniazid (one of these associated with resistance
to streptomycin), and three to streptomycin. The rapid
molecular test for tuberculosis was detected in 29/42
(69.0%) individuals.

Regarding laboratory data for the diagnosis of
extrapulmonary tuberculosis: smear microscopy was
positive in 5/37 (13.5%) individuals; mycobacterial
cultures were positive in 13/32 (40.6%); first-line drug
susceptibility tests were sensitive in 7/7 (100%). The
rapid molecular test for tuberculosis was detected in
13/16 (81.3%) individuals.

Laboratory data at the diagnosis of pulmonary
and extrapulmonary tuberculosis were as follows:
positive sputum smear microscopy in 4/17 (23.5%)
individuals; positive cultures in 8/9 (88.9%); and, in
drug susceptibility testing, 1/5 (20.0%) individuals were
resistant (to streptomycin). The rapid molecular test

for tuberculosis was detected in 4/5 (80%) individuals.

Chest imaging was performed in 87 individuals with
pulmonary tuberculosis, 101 with extrapulmonary
tuberculosis, and 21 with both pulmonary and
extrapulmonary tuberculosis. Imaging was not assessed
in 7.9% of cases. In cases with pulmonary involvement,
images were suggestive of active tuberculosis (67/80,
83.75% of chest X-rays; and 27/27, 100% of chest
CT scans).

Clinical, radiological, and laboratory data at the end of
the second month of treatment are described in Table 3.
Atotal of 89.9% of the individuals included in the study
attended the follow-up visit. Of these, 95.6% adhered
to treatment, and 9.3% received directly observed
treatment. The most frequent adverse drug reaction
was nausea/vomiting (42.6%), in all clinical forms.

Clinical, radiological, and laboratory data at the end
of treatment are described in Table 4. Of the cases
included at baseline, 86.8% attended the follow-up
visit. Of these, 94.4% adhered to treatment. Directly
observed treatment was performed in 7.6% of cases.
The most frequent adverse drug reaction was red
urine (17.3%), regardless of the clinical form. Clinical,
laboratory, and radiological improvement was observed.
The primary outcome was cure in 92.5% of individuals,
and 1.3% discontinued treatment.

Table 3. Clinical, radiological, and laboratory data for people with tuberculosis treated at the Tuberculosis Outpatient
Clinic of the Hospital das Clinicas of the Federal University of Minas Gerais at the end of the second month of

treatment. Belo Horizonte, 2013-2021 (n=204)

Pulmonary tuberculosis

Pulmonary and extrapulmonary

Extrapulmonary tuberculosis

Variables n=77 =107 tuberculosis
n=20

Adhesion

Regular 75 (97.4) 100 (93.5) 20 (100)

Irregular 02 (02.6) 07 (06.5) 00 (00.0)

Main adverse reactions to

medications

Nausea/vomiting 36 (46.8) 42 (39.3) 09 (45.0)

Pruritus 17 (22.1) 30(28.0) 04 (20.0)

Red urine 20 (26.0) 25(23.4) 05 (25.0)

Epidemiol Serv Saude. 2026:35;e20240787
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Table 3. Continued

Variables

Pulmonary tuberculosis

Pulmonary and extrapulmonary

Extrapulmonary tuberculosis

tuberculosis

n=77 n=107 =20
Abdominal pain 12 (15.6) 18(16.8) 03 (15.0)
Diarrhea 11 (14.3) 12(11.2) 03 (15.0)
Heartburn 06 (07.8) 15(14.0) 03 (15.0)
Dizziness 05 (06.5) 12(11.2) 00 (00.0)
Anorexia 06 (07.8) 09 (08.4) 01 (05.0)
Joint pain 06 (07.8) 07 (06.5) 03 (15.0)
Rash 06 (07.8) 09 (08.4) 01 (05.0)
Insomnia/drowsiness 07 (09.1) 07 (06.5) 01 (05.0)
Headache 02 (02.6) 10 (09.4) 01 (05.0)
Hepatotoxicity 04 (05.2) 04 (03.7) 06 (30.0)
Not reported 21(27.3) 25(23.4) 02 (10.0)
Symptoms
Anorexia 10 (13.0) 11 (10.3) 03 (15.0)
Fever 02 (02.6) 04 (03.7) 00 (00.0)
Night sweats 02 (02.6) 03(02.8) 00 (00.0)
Cough 34 (44.2) 11 (10.3) 03 (15.0)
Sputum production 14 (18.2) 06 (05.6) 00 (00.0)
Chest pain 05 (06.5) 07 (06.5) 02 (10.0)
Dyspnea 26(32.8) 13(12.2) 04 (20.0)
Smear Test Result
Positive 04 (13.3) 00 (00.0) 00 (00.0)
Negative 26 (86.7) 03 (100) 01 (100)
Culture Result
Positive 04 (17.4) 00 (00.0) 00 (00.0)
Negative 19 (82.6) 08 (100) 02 (100)
Chest X-ray
Improved 34 (97.1) 13 (81.2) 10 (100)
Unchanged 01 (02.9) 03 (18.8) 00 (00.0)
Directly observed treatment
Performed 10 (13.0) 08 (07.5) 01 (05.0)
Not performed 67 (87.0) 99 (92.5) 19 (95.0)

aSix contaminated cultures were excluded; "Two contaminated cultures (urine) were excluded.
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Table 4. Clinical, radiological, and laboratory data of people with tuberculosis treated at the Tuberculosis
Outpatient Clinic of the Hospital das Clinicas of the Federal University of Minas Gerais at the end of treatment.
Belo Horizonte, 2013-2021 (n=197)

Pulmonary and extrapulmona
Extrapulmonary tuberculosis  Extrapulmonary tuberculosis i > W

Variables n=72 n=107 tuberculosis
n=18
Adhesion
Regular 70(97.2) 99 (92.5) 17 (94.4)
Irregular 02 (02.8) 08 (07.5) 01 (5.6)
Main adverse reactions to
medications
Red urine 10(13.9) 21(19.6) 03 (16.7)
Nausea/vomiting 03 (04.2) 18 (16.8) 03 (16.7)
Peripheral neuritis 07 (09.7) 13(12.2) 01 (05.6)
Pruritus 06 (08.3) 12(11.2) 03 (16.7)
Joint pain 08 (11.1) 06 (05.8) 01 (05.6)
Not reported 35 (48.6) 42 (39.3) 07 (38.9)
Symptoms
Cough 26 (36.1) 03(02.8) 00 (00.0)
Sputum production 15 (20.8) 02 (01.9) 01 (05.6)
Night sweats 01 (01.4) 01 (0.9) 01 (05.6)
Weakness 04 (05.6) 03(02.8) 01 (05.6)
Loss of appetite 05 (06.9) 03 (02.8) 00 (00.0)
Chest Pain 01(01.4) 04 (03.7) 01 (05.6)
Dyspnea 18 (25.0) 09 (08.4) 04 (22.2)
Smear test result
Positive 02(8.7) 00 (0.00) 00 (0.00)
Negative 21(91.3) 01 (100) 01 (100)
Culture result
Positive 00 (00.0)? 0(00.0)° 00 (00.0)
Negative 21 (100) 06 (100) 02 (100)
Chest X-ray
Improved 49 (94.2) 17 (100) 07 (100)
Unchanged 03(5.8) 00 (00.0) 00 (00.0)
Directly observed treatment
Performed 08(11.1) 07 (06.5) 00 (00.0)
Not performed 64 (88.9) 100 (93.5) 18 (100)
Outcomes n=91 n=115 n=21
Cure®© 81 (89.0) 110(95.7) 19 (90.4)
Discontinuation of treatment 01 (01.1) 02 (01.7) 00 (00.0)
Death from tuberculosis 01(01.1) 00 (00.0) 00 (00.0)
Death from other causes 04 (04.4) 02 (01.7) 01 (04.8)
Transfer 03 (03.3) 01 (00.9) 01 (04.8)
Failure 01(01.1) 00 (00.0) 00 (00.0)

aTwo contaminated cultures were excluded; "Three contaminated cultures (urine) were excluded; The total number of people who were cured was 210/227 (92.5%).
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Discussion

This study revealed that the number of outpatient
visits fluctuated and then recovered, even during
the early years of the COVID-19 pandemic. Such
recovery may be attributed to the uninterrupted
functioning of the service and to active case-finding
through telephone outreach. The service profile was
characterized by residents of Belo Horizonte and its
metropolitan region, self-identified as Black/Brown,
middle-aged, with advanced literacy, presenting
extrapulmonary tuberculosis associated with diabetes,
and who used tobacco and alcohol. Follow-up was
marked by the occurrence of minor adverse drug
reactions (1), successful treatment, and the absence
of directly observed treatment.

One of the study’s limitations was the use of
secondary data, which may have interfered with the
quality of the results (17) when medical records were
incomplete or unavailable. However, there were a
few cases in which data analysis relied solely on
medical records and, even in these situations, data
loss was minimal. Findings from this study should not
be generalized to referral centers at other levels of
complexity. Studies describing the profiles of patients
seen in Secondary Referral Centers within the Brazilian
National Health System make it possible to understand
the realities of this level of care, which underscores
the relevance of this study.

The most frequent clinical form of tuberculosis
found was extrapulmonary tuberculosis, as this
is within the scope of care provided by Secondary
Referral Centers (1,18). It is the role of a Secondary
Referral Center for tuberculosis to treat: cases with
extrapulmonary involvement; cases associated with
severe comorbidities or clinical complications; drug
intolerance and/or significant adverse reactions to
treatment not requiring hospitalization (1,18).

Most individuals came from the capital and the

metropolitan region, which accounts for approximately

one-third of tuberculosis cases in the state (5), and
where the study site is located. Given this context,
the highest demand for care was concentrated in this
referral unit. It is believed that residents of this urban
region have easier access to the outpatient clinic, which

favors treatment adherence.

Tuberculosis mainly affects males (19). There
is a correlation with national (4) and state (5)
epidemiological data. In 2025, 68.2% of Brazilians with
tuberculosis were male. In this study, when there was
extrapulmonary involvement, females predominated.
Factors that may impair immunity over time, such
as fluctuations in estrogen levels, may increase the
likelihood of infection by the mycobacterium, which
can trigger active disease after years of latency in this
sex (20). The extrapulmonary form is more prevalent
among women and more difficult to detect (21).

This study revealed a predominance of Black/Brown
people in all types of tuberculosis, corroborating
national (4) and state (5) epidemiological data. In 2025,
65.8% of Brazilians with tuberculosis were Black/Brown
individuals. In this study, the significance was greater
in the extrapulmonary tuberculosis group, where
predominance was even more evident. The prevalence
of the disease among Black and Brown people may
be explained by historical vulnerabilities in this group,
related to lower income, limited access to the health
system, and lower education levels compared to other

races/skin colors (22).

The incidence of tuberculosis was higher among
people of working age, those who were married/
in common-law relationships, and those with more
schooling. With regard to age group and marital status,
the data were similar to national findings (4) and to those
of a study conducted in Belo Horizonte, Minas Gerais
(23). Regarding education, the data were similar to
those reported in studies in Rondoénia (24) and Espirito
Santo (7), but diverged from studies conducted in Belo
Horizonte (23) and Pernambuco (25). These divergences

are probably due to the specific characteristics of the
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studies carried out in different Primary, Secondary, or

Tertiary Care services (1).

Household contact evaluation was practical in cases
with pulmonary involvement, given the importance of
identifying individuals infected with Mycobacterium
tuberculosis and those who developed the disease for
effective disease control (1). The low proportion of
cohabitants of people with extrapulmonary tuberculosis
being tested may impact the detection of source
cases, which hinders the prevention of new cases of
tuberculosis (1).

The most frequent symptom of pulmonary
tuberculosis was a cough lasting two weeks or
more. This investigation is in line with the Clinical
and Operational Protocol for Tuberculosis Control in
Minas Gerais (18), which recommends suspicion of
tuberculosis with this symptom duration. Thus, it is
possible to exclude more acute causes of cough, such
as those caused by viral diseases, as well as to identify
transmissible tuberculosis cases earlier.

Few individuals reported contact with pulmonary
tuberculosis cases, probably due to the stigma
associated with the disease (1). Concerning
extrapulmonary tuberculosis, ocular tuberculosis
was predominant, possibly because the same facility
houses an ophthalmology outpatient clinic specialized
in ocular tuberculosis. The people treated in this sector
are evaluated together with the professionals from
Secondary Referral Care.

The most frequent comorbidity was diabetes,
corroborating the findings of the World Diabetes
Foundation, which reported an increase in this
comorbidity associated with tuberculosis, especially
in low-income countries, including Brazil (26). This
observation may be related to the rising number
of diabetes cases among Brazilians, together with
the persistently high incidence of tuberculosis,
a phenomenon described in the literature as the
tuberculosis-diabetes syndemic (27-28). Living in

households with more than two people per room,
unemployment, and low per capita income are
determinants related to this syndemic in the country
(22).

The use of tobacco or alcohol was prevalent. These
lifestyle habits are considered risk factors for the
development of tuberculosis (29). Strategies targeting
this population are a priority for the cessation of such
unfavorable habits (29).

Regarding laboratory tests, not all individuals
underwent rapid molecular testing, sputum smear
microscopy, or mycobacterial culture, since most cases
had no biological samples available for testing or were
already under treatment. Among cultures positive for

Mycobacterium tuberculosis, most were drug-sensitive.

Chest imaging should be part of the investigation
of tuberculosis, regardless of the clinical form, with
chest X-ray being the primary method of choice due
to its availability. However, computed tomography has
gained prominence for being more sensitive (1,18).
In this study, chest X-ray was the most frequently
performed method, and the most frequent pattern
was suggestive of active disease, as was also observed
with computed tomography. Some individuals did not
have their X-rays assessed because the diagnosis had
been made in other services, and they had not brought

the images.

At the end of the second month and at the end
of treatment, clinical, laboratory, and radiological
improvement was observed. Adverse drug reactions
were more frequent at the end of the second month,
as found in another study conducted in Belo Horizonte
(23).

Most individuals did not undergo directly observed
treatment. The hospital-centered model at the
Secondary Care level may hinder the implementation
and evaluation of this strategy. Nevertheless, the most

frequent outcome was cure (92.5%), which is above
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the World Health Organization (WHO) recommended
threshold (greater than 85%) (2,29). The treatment
discontinuation rate (1.32%) was consistent with the
parameter established by the WHO (up to 5%) (2,29).
In Brazil, in 2023, 66.0% of individuals were cured and

15.2% discontinued treatment (4).

One measure adopted by the service over the past
decade was active follow-up, through telephone calls
to individuals who missed follow-up visits. If this
action was unsuccessful, the Municipal or State Health

Departments were contacted to locate the individuals
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Data availability

and reschedule them. It is believed that this active
follow-up strategy influenced treatment adherence

and, consequently, the high cure rate.

In this study, extrapulmonary tuberculosis was
the most frequent form, the frequency of directly
observed treatment was low, and the cure rate was
high. Determining population profiles in Secondary
Referral Centers should be encouraged, as it identifies
particularities of individuals at higher risk of illness and

outcomes that may indicate the quality of care provided.
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Perfil clinico-epidemiolégico e laboratorial de pessoas com tuberculose em centro de referéncia:
estudo de coorte, Belo Horizonte, 2013-2021

Resumo

Objetivo: Investigar o perfil clinico-epidemiolégico e laboratorial de pessoas com tuberculose. Métodos: Estudo clinico
epidemioldgico com delineamento observacional. Trata-se de uma coorte de pessoas com tuberculose atendidas no Ambulatério
de Referéncia Secundaria do Hospital das Clinicas da Universidade Federal de Minas Gerais, de janeiro de 2013 a agosto de 2021.
Os casos foram avaliados a partir do diagndstico e acompanhados ap6s a entrada no ambulatério até o segundo més de tratamento,
assim como no encerramento. Os dados foram coletados por meio de entrevista e/ou consulta de prontuarios, do Sistema de
Informacao de Agravos de Notificacdo e do Sistema de Informacdo de Tratamento Especiais da Tuberculose. Resultados: Foram
identificados 227 casos: 40,1% com tuberculose pulmonar; 50,7% com tuberculose extrapulmonar; e 9,2% com ambas as formas. Na
primeira consulta, a principal sintomatologia das pessoas com tuberculose pulmonar foi tosse, em 76,9% dos casos; na tuberculose
extrapulmonar, foi associada ao érgdo acometido; na tuberculose pulmonar e extrapulmonar, foi anorexia, em 47,6% dos casos.
A comorbidade mais frequente foi diabetes, em 20,7% dos casos. Ao final do segundo més, houve melhora clinica, laboratorial
e radioldgica. O desfecho foi cura em 92,5% dos casos, e o tratamento diretamente observado foi realizado em 7,6% dos casos.
Conclusao: A tuberculose extrapulmonar foi a mais frequente, a frequéncia de realizacdo do tratamento diretamente observado foi
baixa e a taxa de cura elevada. A determinacao de perfis populacionais nas Referéncias Secundarias identifica desfechos que podem
evidenciar a qualidade do cuidado ofertado.

Palavras-chave: Tuberculose; Comorbidade; Atencdo Secunddaria a Salide; Sistemas de Saude; Estudos de Coortes.

Perfil clinico-epidemiologico y de laboratorio de personas con tuberculosis en un centro de
referencia: estudio de cohorte, Belo Horizonte, 2013-2021

Resumen

Objetivo: Investigar el perfil clinico-epidemiolégico y de laboratorio de personas con tuberculosis. Métodos: Estudio clinico-
epidemiolégico con disefio observacional. Se trata de una cohorte de personas con tuberculosis atendidas en el Ambulatorio de
Referencia Secundaria del Hospital de Clinicas de la Universidad Federal de Minas Gerais, de enero de 2013 a agosto de 2021.
Los casos fueron evaluados a partir del diagnéstico y acompanados tras la entrada en el ambulatorio hasta el segundo mes de
tratamiento, asi como en el cierre. Los datos fueron recolectados mediante entrevista y/o consulta de historias clinicas, del Sistema de
Informacion de Agravamientos de Notificacion y del Sistema de Informacién de Tratamiento Especial de la Tuberculosis. Resultados:
Se identificaron 227 casos: 40,1% con tuberculosis pulmonar; 50,7% con tuberculosis extrapulmonar;y 9,2% con ambas formas. En
la primera consulta, la principal sintomatologia de las personas con tuberculosis pulmonar fue tos, en el 76,9% de los casos; en la
tuberculosis extrapulmonar, estuvo asociada al érgano afectado; en la tuberculosis pulmonar y extrapulmonar, fue anorexia, en el
47,6% de los casos. La comorbilidad mas frecuente fue la diabetes, en el 20,7% de los casos. Al final del segundo mes, hubo mejoria
clinica, de laboratorio y radiolégica. El desenlace fue curacion en el 92,5% de los casos, y el tratamiento directamente observado
se realizé en el 7,6% de los casos. Conclusion: La tuberculosis extrapulmonar fue la mas frecuente, la frecuencia de realizacién
del tratamiento directamente observado fue baja y la tasa de curacién elevada. La determinacion de perfiles poblacionales en las
Referencias Secundarias identifica desenlaces que pueden evidenciar la calidad de la atencion ofrecida.

Palabras clave: Tuberculosis; Comorbilidad; Atencién Secundaria de Salud; Sistemas de Salud; Estudios de Cohortes.
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