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Abstract

Objective: to describe the organization of health services for tuberculosis case diagnosis and treatment in the city of
Manaus, Amazonas, Brazil. Methods: this was a descriptive study of 156 new tuberculosis cases diagnosed and residing in
Manaus in 2014, characterized according to socioeconomic, demographic, health-disease process aspects, relationship with
health services and treatment outcome, by administering individual questionnaires in the 1% and 6* months of treatment.
Results: some 70% of cases were diagnosed at the tuberculosis reference center; most of the cases were unaware that there
was a community health agent in their neighborhood; regarding treatment follow-up, 55.3% had to join an appointment
waiting list; only 67.3% of cases were monitored by the same professional throughout entire treatment. Conclusion: the
findings indicate presence of barriers to case diagnosis and treatment, both in the referral center and also in primary
healthcare units.
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I Tuberculosis diagnosis and treatment in services

Introduction

Tuberculosis (TB) is one of the oldest known
infectious diseases on record and it has been
susceptible to treatment with drugs for more than halfa
century. Even so, TB remains one of the most common
diseases in the world.'

In spite of many strategies adopted in Brazil for its
control, 66,796 new TB cases were reported in Brazil
in 2016 with an estimated incidence rate of 32.4 cases
per 100,000 inhabitants for the country as a whole,
while in state of Amazonas the rate was 67.2 cases per
100,000 inhabitants.>

In the process of consolidating the Brazilian public
health system, Primary Health Care was intended to be
its mainstay and the service user’s entry point to the
health care network.? As this proposal has not yet been
perfected, users find themselves having to seek other
levels of health care services.*

Timely seeking of health care and access to it, as well
as in-service treatment continuity, involve aspects related
to the need for health services, available technology, care
resolubility, access conditions, agile service provision and
booking of medical appointments, as well as the bond
established by service users with health professionals.
These aspects are crucial for defining service choice
and how long it takes someone to seek health services.>®
The identification of factors acting on the organization
of health services, regarding TB control, can contribute
to the understanding of the phenomenon and to the
improvement of health care services for patients.

In the process of consolidating the
Brazilian public health system, Primary
Health Care was intended to be its
mainstay and the service user’s entry
point to the health care network.

The objective of this study was to describe the
organization of health services for tuberculosis case
diagnosis and treatment in the municipality of Manaus,
capital of the Brazilian state of Amazonas.

Methods

We carried out a descriptive epidemiological study, with
primary data collection, taking as our reference population

newly diagnosed TB cases living in the municipality
of Manaus in 2014, and who were in treatment in the
Brazilian National Health System (SUS) Primary Health
Care network. The term “primary health care units”
(PHCU) comprises primary health care units, private
clinics and Family Health Units, all of which are considered
to be PHCU because they provide outpatient care.

The city of Manaus accounts for half of the population
of the state of Amazonas and every year registers around
70% of new reported TB cases in the state. In 2003,
the process of Tuberculosis Control Program (TCP)
action decentralization began at state and municipal
level, using as a parameter the proposals of the National
Tuberculosis Control Program (NTCP). Only in 2006
did the primary health care units (PHU) begin to have
greater participation in TB case diagnosis and treatment.”

The Manaus municipal health network is organized
into four Health Districts in the urban area and one
in the rural area, totaling 280 health establishments.
TCP is implemented throughout the municipal Primary
Health Care services. Besides providing urgent care,
emergency services are of a mixed nature since
apart from offering all primary care programs, they
also provide outpatient care. The same occurs in
the specialty polyclinics, which are referral units for
medium complexity services.

Even with the recognition and expansion of the
role of Primary Health Care in TB control in Manaus,
as at 2012 at least 37.8% of new cases were notified
by the Cardoso Fontes Polyclinic, a state-level referral
center for TB control. As a strategy for directing care
and follow-up, new bacilliferous TB cases diagnosed at
the referral center, are sent to SUS Primary Health Care
services for notification and continuity of care. Most
people seeking care go to the referral center, which
still accounts for most of the newly diagnosed cases in
the city. This is why the sampling process used in our
research was based on a TB case diagnosis surveillance
system at that referral center.

The study’s inclusion criteria were: new cases,
resident in the municipality of Manaus, in the first
30 days of treatment, 18 years old or more and with
intact communication and understanding ability. We
excluded patients transferred to other places outside
the municipality of Manaus, those who did not undergo
outpatient monitoring at local Primary Health Care
services and those who declared themselves to be
indigenous people.
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For case recruitment, we included all new cases
detected during data collection who attended the
Cardoso Fontes Polyclinic. When calculating the
sample size, we assumed the loss to follow-up
prevalence rate of 9.3% registered in 2011, according
to data from the Notifiable Diseases Information
System (SINAN), with a maximum estimation error
of five percentage points and a 95% confidence level.
The sample for the infinite population was estimated
to be 130 individuals, plus 20% for possible losses,
totaling 156 new TB cases.

We administered an individual questionnaire,
comprised of closed questions about the
characterization of the patients studied:

a) Demographic characteristics

- Sex (male; female);

- Age (in years: 18 to 29; 30 to 59; 60 or more)

- Ethnicity/skin color (brown; not brown)

- Marital status (single; not single)

- Number of people in the household (up to 2; 3 or more)

b) Socioeconomic status

- employed (yes; no)

- monthly income (in monthly minimum wages: up to
1; 1 to 3; 3 or more)

- education level (in years of study: less than 8; more
than 8);

- presence of comorbidities (yes; no)

¢) Behavioral habits

- tobacco smoking (yes; no);

- regular use of drugs (yes; no)

- anti-HIV serological testing (positive, negative;
not tested)

d) Patient’s relationship with health care services

- means of finding health service (on their own
initiative, recommended by friends; sent by a
professional or health service)

- clinical form (pulmonary and extrapulmonary)

- felt they were listened to during initial care (always/
most of the time; never/hardly ever)

- know the community health agent (CHA) in their
neighborhood (yes; no; or there is no CHA)

e) Patient’s relationship with the treatment service

- medical appointment booking (in advance, or
referral; join an appointment waiting list)

- waiting time for initial care (up to 1 hour; more
than 1 hour)

- monitoring of treatment by the same health professionals
(always; most of the time; hardly ever)
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- if they have doubts about the disease/treatment, who
do they ask (family and friends; health professionals;
didn’t need to ask [and if they ask health professionals,
what level are they: professional with a graduation
degree, high school level professional])

- how do they book a return appointment (scheduled
in advance; join an appointment waiting list)

- received home visits (yes; no)

- if bacilliferous, how many follow-up sputum smears
did they have (up to 3; more than 3)

- number of months in which they missed appointments
(none; 1 month or more)

- number of months in which they were late for
appointments (none; 1 month or more)

- wanting to continue treatment at this health service
— 1* month (yes; no)

- wanting to continue treatment at this health service
— 6" month (yes; no)

- treatment outcome (cured; not cured).

(these last two items were evaluated at the end of the
6™ month of treatment).

In this study, time elapsed before seeking treatment
refers to the time between the moment symptoms are
perceived and going to a health service in search of
treatment. Diagnosis time refers to the time between
first care and TB diagnosis.

The data collection instrument/questionnaire was
developed based on previous studies, which resulted in
the construction of indicators related to adherence to TB
treatment,®’ apart from being based on questions that the
authors considered relevant for the understanding of the
panorama studied and of the organization of TB control
health services. We tested the instrument beforehand and
the research team was duly trained in data collection
and well as having a field manual for guidance. We also
used the questionnaire to record data from the SINAN TB
notification form, as well as data contained in the case
monitoring record book and patients’ medical records.
This data was accessed during case closure in order to
obtain information about the outcome or transfer to
another health service.

For case recruitment, we developed a surveillance
and communication system with the municipal
coordination of the Tuberculosis Control Program in
the city of Manaus, and with the Amazonas state TB
referral center. The purpose of the system was to inform
the number of patients starting treatment and the date
scheduled for their return to the health service.
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The interviews were conducted in health care
services, preferably during two returns for follow-up: the
first interview took place at the referral center in the first
30 days of treatment (from January to November 2014);
and the second interview took place in the sixth month of
follow-up, in order to obtain information about treatment
and to verify the relationship of users with health care
services (from August 2014 to September 2015).

The data were input to the system using a double
entry process, in order to correct for possible typing
errors; they were subsequently analyzed using SPSS
21.0 software. The variables were described according
to their frequency and distribution, and stratified by
place of diagnosis and/or treatment.

All participants were informed and invited to show
that they agreed with and were aware of the research
conditions by signing a Free and Informed Consent
Form. The research project received Research Ethics
Committee approval: Certification of Submission for
Ethical Appraisal (CAAE) No. 30929514.3.0000.5020.

Results

We recruited 156 patients, of whom 152 were
interviewed. The losses relate to death from TB (1),
death due to other causes (1), diagnosis change (1),
and treatment carried out in a hospital (1).

The predominant characteristics were: males
(63.2%); ethnicity/skin color: brown (73.7%); aged 30
to 59 years old (56.6%) and living with more than two
people in the household (80.3%). Of the total number
of cases, 61.8% had a formal and/or informal job, with
amonthly income of up to one monthly minimum wage
(46.7%) and education level of more than eight years
of schooling (59.9%). In relation to their habits, 19.7%
of patients were smokers, 31.6% used alcohol regularly
and 9.9% were regular users of drugs (psychoactive
substances), as seen in Table 1.

The majority of cases (69.1%) were diagnosed at
the referral center, followed by emergency care units
or hospitals (25.0%) and PHCUs (5.9%). Out of the
105 cases diagnosed at the referral center, 65 (61.9%)
continued their treatment at this place and the others
were sent to PHCUs. We did not observe heterogeneity
among the variables evaluated regarding the place of
diagnosis and treatment; however, most of the patients
who were employed or who had higher schooling level
sought emergency care services (Table 1).

In Table 2 we present case distribution in relation
to diagnosis services. Most patients went to a service
recommended by a health professional or health service.
However, around a quarter of cases went to a service
recommended by friends or one chosen on their own
initiative, whereby the referral center was the most accessed
service. The pulmonary clinical form of TB was the most
prevalent among the research subjects (82.2%), and
more than 90% felt they were listened to in initial care in
all diagnosis services studied. It is noteworthy that 78.3%
of the patients said they were unaware of the existence of
community health agent (CHA) in the family health team
working in their neighborhood/place of residence.

Figure 1 shows the distribution of time elapsed
before seeking treatment, time until diagnosis and
treatment duration, according to the places of diagnosis
and treatment. The median time elapsed before seeking
treatment, i.e. from the first symptoms to accessing a
service, was 27 days for emergency services, and 30
days for the referral center and PHUs.

The median diagnosis time for the total number of
cases was 15 days, this being similar to that observed at the
emergency care services (median = 15.5 days) and at the
referral center (median = 15 days), while it was longer at
the PHUs (median = 21 days). Regarding treatment time, we
observed a shorter median treatment time in cases treated
at the referral center (median = 6 months), compared to
the time spent monitoring cases at PHUs that did not have
the Family Health Strategy (FHS) (median = 8 months).
Median treatment time at PHUs with FHS was 7 months.

Table 3 shows data concerning patient relationship with
the health service, per place of treatment. In most cases,
patients stated that they had to join waiting lists to book
follow-up visits. This fact was more frequent among referral
center patients. The waiting time for initial care was up to an
hour in most cases (88.8%); most of the time monitoring
was carried out by the same health professionals (31.3%).
It is noteworthy that 13.3% of patients reported asking
family or friends when they had doubts about TB.

Only patients monitored by PHCU stated they
received home visits at some moment during treatment,
especially those monitored by PHCU with no FHS.
Among those who received home visits, 30% did not
complete treatment (data not shown). Having smear
microscopy during monitoring, the number of missed
and late attendances at medical appointments obtained
satisfactory percentages, regardless of the service that
monitored the treatment (Table 3).
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Table 1 - Demographic and socioeconomic characterization of new tuberculosis cases according to place of
diagnosis and treatment, Manaus, Amazonas, 2014

Place of diagnosis Place of treatment
i i
(n=105) (n=38) (n=9) (n=65) (n=70) (n=17)

Sex

Male 63 30 3 38 48 10 63.2

Female 42 8 6 27 22 7 36.8
Ethnicity/skin color

Brown 79 26 7 45 54 13 73.7

Not brown 26 12 2 20 16 4 26.3
Marital status

Single 61 17 3 28 42 n 533

Not single 44 21 6 37 28 6 46.7
Age group (in years)

18-29 32 14 3 18 26 5 32.2

30-59 62 19 5 39 38 9 56.6

=60 1 5 1 8 6 3 1.2
Number of people in the household

Upto2 26 3 1 12 1 7 19.7

3 ormore 79 35 8 53 59 10 80.3
Employed

Yes 62 27 5 37 47 10 61.8

No 43 N 4 28 23 7 38.2
Monthly income (in monthly minimum wages)

Upto1 55 12 4 29 34 8 46.7

1to3 43 16 2 23 29 9 40.1

More than 3 7 10 3 13 7 0 13.2
Education level (in years of schooling )

<8 50 10 1 19 30 12 40.1

>8 55 28 8 46 40 5 59.9
Presence of comorbidities

Yes 52 19 5 33 33 10 50.0

No 53 19 4 32 37 7 50.0
Smoking

Yes 27 2 1 10 14 6 19.7

No 78 36 8 55 56 n 80.3
Drinking

Yes 39 7 2 16 25 7 31.6

No 66 31 7 49 45 10 68.4
Regular use of drugs

Yes 10 5 0 5 8 2 9.9

No 95 33 9 60 62 15 90.1
Anti-HIVserological testing

Positive 3 1 0 1 2 1 2.6

Negative 63 24 7 | 43 10 61.9

Not tested 39 13 2 23 25 6 35.5

a) PHCU: primary health care unit.
b) FHS: Family Health Strategy.
¢) HIV:human immunodeficiency virus.
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Table 2 - Patient relationship with tuberculosis diagnosis service, Manaus, Amazonas, 2014

S Diagnosis service %
Referral center Emergency care/hospital PHCU?
How did the patient reach the health service
On their own initiative, or recommended by friends 32 2 2 237
Sent by health professional or health service 73 36 7 76.3
Clinical form
Pulmonary 92 27 6 82.2
Extra-pulmonary 13 n 3 17.8
Felt they were listened to during initial care
Always/most of the time 94 35 8 90.1
Never/hardly ever n 3 1 9.9
Knows the CHA® in their neighborhood
Yes 24 6 3 217
No, orno CHA® 81 32 6 78.3

a) PHCU: primary health care unit.
b) CHA: Community Health Agent.

Most of the patients stated they wanted to continue
treatment at the same health care service that monitored
them in the first month of treatment (63.8%). Nevertheless,
in the sixth month of treatment, only 24.7% replied yes
to this question, this being more frequent among patients
monitored at the referral center and PHCUs with FHS.

Of the 152 cases studied, 87.5% were cured.
Regarding place of treatment, cure performance of
PHCUs with FHS was below that of other services and
the referral center had the best cure rate (93.8%).

Discussion

We observed that a large proportion of TB diagnosis
was carried out at secondary and tertiary health care
services, while diagnosis at Primary Health Care
services was much less frequent. It is possible that
this finding is due to the delay in case diagnosis time,
this being contrary to the National Primary Health
Care Policy recommendations.’ The fact of Primary
Health Care being less involved in TB case diagnosis
and monitoring makes it difficult to operationalize
the infection control program, control the disease
and ensure continuous monitoring. This result may
be due to problems with articulating health service
networking, together with the population’s disbelief in
the ability of primary health care to solve problems,
thus compromising treatment success.’

It is likely that patients experienced operational
problems in health services, given that the majority of
them reported they wanted to change health service,
despite the high rate of adherence to treatment
found in this study. However, lack of research into
such operational problems was precisely one of the
limitations of this study.

It is known that TB cases occur more frequently
among individuals of the male sex and young adults.'*"!
In this study, approximately 30% of men went to
hospital or emergency care services when they realized
they were ill. The fact of this sex/age group seeking
diagnosis when they are already ill can be attributed,
most of the time, to them sustaining their families
financially, whereby it can be assumed they are not
willing to sacrifice their provider roles, claiming they
do not have time or are afraid of losing their jobs if
they take time off work to take care of their health.

Hospitals and emergency care services enable more
rapid access and diagnosis: besides being open 24
hours a day, they have more technological support,
such as x-ray equipment, so that patients do not have
to seek one service after another and, consequently,
spend more on transport, among other reasons.'
There is also more technological support at the TB
referral center, where it is possible to carry out chest
x-rays in a timely manner. Health care services need
to be organized in such a way that they can cope
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Figure 1 - Boxplot showing time elapsed before seeking health care services, length of diagnosis time and
duration of treatment by place of diagnosis and treatment, Manaus, Amazonas, 2014

with the needs of patients suspected of having TB,"
where these services are structured according to
recommended care practices, focused on the most
vulnerable population — in this case, young men — so
as to expand access to diagnosis and treatment. All
TB investigation is capable of being carried out at the
primary care level.

As part of the efforts to minimize this problem,
in 2012 the Manaus Municipal Health Department
committed to extending opening hours at ten municipal
PHCUs, so that they are open from Monday to Friday,
from 7 a.m. to 9 p.m., and on Saturdays, from 7 a.m.
to 1 p.m. Although this has enabled more access,
coverage is still compromised, because this number
of PHCUs accounts for less than 10% of primary care
services, and thus fails to meet the demand existing in
the municipality.

Another TB program coordination initiative was
the deployment in 2014 of rapid molecular testing to
detect M. tuberculosis (RMT-TB) in Manaus, enabling
sputum sample processing and diagnosis within two
hours.'* However, access to RMT-TB is only found in
six locations in the city: four district laboratories, the
state referral center and the Amazon Tropical Medicine
Foundation. Despite the technology available, the
logistics for the delivery of biological material were
not altered in relation to sputum smear microscopy,
and requires the patient to return in order to receive
the examination result.

For several decades, TB care services in Manaus
were centered on the state referral center. Although
decentralization of Primary Health Care actions has
been planned since 1990, it was only with effect from
2003 that these PHCUs increased their participation
in case monitoring, most of which were transferred
from the state referral center."> Even with the expansion
of the role of PHCUs in TB control, at least 37.8% of
new cases continued to be notified by the referral
center as at 2012. This percentage is influenced by
low FHS coverage which, for example, was 30% in
2016, (<http://dab.saude.gov.br/portaldab/historico_
cobertura_sf.php>. Accessed on: 25 Oct 2017), thus
hindering the implementation of decentralized actions.

The strategy of sending new pulmonary TB cases
diagnosed in other health care services to primary
care services is essential, both for case notification
and tracking, and also in the educational sense of
orienting patients to use the primary health care
network. Furthermore, it requires health professionals
to organize services to attend to these cases, providing
improvements in the volume of activities, increasing the
number of symptomatic respiratory patients examined,
the number of sputum smears performed, as well as
detection of new cases and contact control.'®

The shortcomings of Primary Care regarding TB
diagnosis is evident when considering that out of the
21.7% of patients who knew the community health
agent (CHA) responsible for their neighborhood, only
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Table 3 - Patient relationship with tuberculosis treatment service, Manaus, Amazonas, 2014

. Place of treatment
Variables : . %
Referral center ~ PHCU* without FHS®  PHCU® with FHS®

Booking medical appointments

In advance, or referral 22 37 9 44.7

Join an appointment waiting list 43 33 8 55.3
Waiting time for initial care

Upto 1 hour 55 65 15 88.8

More than 1 hour 10 5 2 1.2
Monitoring of treatment by the same health professionals

Always 36 51 14 674

Most of the time 28 17 2 313

Hardly ever 1 0 1 13
If they need to ask about the disease/treatment, who do they ask

Family and friends 9 6 5 13.3

Health professionals 24 45 9 52.0

Didn't need to ask questions 32 17 3 34.7
Who is the professional who answers the questions

Professional with a graduation degree 9 37 8 -

Professional with high school qualifications 15 8 1 -
Booking return visits

Scheduled in advance 22 37 9 44.7

Join an appointment waiting list 43 33 8 55.3
Received home visits

Yes 0 12 8 133

No 65 56 9 86.7
If bacilliferous, how many follow-up sputum smears were carried out

Up to 3 smears - 25 10 42.2

More than 3 smears - | 7 57.8
Number of months in which missed appointments

None 35 49 8 60.5

1 month or more 30 21 9 39.5
Number of months in which they were late for appointments

None 55 62 n 84.2

1 month or more 10 8 6 15.8
Wanting to continue the treatment at the health service - 1st month

Yes 56 3 8 63.8

No 9 37 9 36.2
Wanting to continue the treatment at the health service - 6th month

Yes 18 15 4 24.7

No 47 53 13 75.3
Treatment outcome

Cured 61 61 n 875

Not cured 4 9 6 12.5

a) PHCU: primary health care unit.
b) FHS: Family Health Strategy.
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9% were diagnosed at Primary Health Care facilities.
Although the role of CHAs is recognized as important
for TB control, studies have identified that in many
PHCUs with FHS, there are no specific activities aimed
at active tracing of symptomatic respiratory patients
through home visits, even though CHAs are responsible
for case identification and planning these actions.® !’

It is important to consider that nearly 70% of
individuals diagnosed at the referral center were
referred by health professionals or health services. This
points to the need for training health professionals to
identify symptomatic respiratory patients, so as to help
to achieve correct diagnosis and early treatment and
thus prevent the spread of the disease. Approximately
30% of patients accessed the state-level referral
center on their own initiative or when recommended
by friends, showing that the population, in general, is
unaware of the municipal health care network. The
population does, however, have expectations as to
referral center resolubility, where spontaneous demand
for services is met and there are resources capable
of providing quick diagnosis, unlike the municipal
network where having x-rays requires more time,
given that these services have not been decentralized
to all PHCUs.

Out of 61 patients with fewer than eight years of
schooling, 60 used the referral center or emergency
care as a health service for diagnosis. Low level of
schooling acts as a socio-cultural barrier in accessing
services, given the lack of knowledge and unawareness
about this health problem, leading patients to ignore
TB symptoms for a long time.*'®

Late diagnosis, a factor considered to be serious
from an epidemiological point of view,” arises from
the way services are organized and how professionals
deal with the problem of TB. The more serious and
long-lasting TB symptoms are, the more the disease
will spread. Therefore, efforts are needed to educate
all stakeholders involved in addressing TB, with the
aim of reducing its transmission to the population.”

There is no consensus in the literature on the
definition of the ideal time for diagnosing TB. It is
estimated that this period should not exceed two or
three weeks after the onset of symptoms. In our study,
the median time between perceiving symptoms and
accessing a health service ranged from 27 to 30 days
among the different diagnosis services investigated, i.e.
four weeks, this being considered to be an expected

Daniel Souza Sacramento et al.

standard time. However, we emphasize that there is
a difference between perceiving oneself to be ill and
effectively seeking a health service for diagnosis.”

In our study, the median time for TB diagnosis after
contact with a health service is relatively less than
national?'*> and international*** findings, according
to which this period is usually 30 days or more. Some
studies suggest that the time taken for TB diagnosis
after the first medical appointment could be related
to the type of health service sought by the user as the
entry point to the health system, ease of access, the
quality and effectiveness of the care given to the sick.”
Corroborating this assumption, the supposed inability
of PHCUs to provide immediate care, compared to
easier access to emergency care, may have led TB
patients to opt for the latter: the median diagnosis time
at the referral center and at emergency care services
was about 15 days, in comparison with the longer
median time of 21 days at PHCUs.

The median treatment time of six months at the
referral center indicates that the majority of the patients
finished their treatment within an appropriate time span.
In relation to PHCUs, the longer median time observed
(PHCU without FHS = 8 months; PHCU with FHS = 7
months) demonstrates the weakness of these units in
monitoring cases and closing them in a timely manner,
probably because of operational problems with services,
such as the long waiting time for complementary exams
(chest radiography) for cure evaluation and being put
on waiting lists for medical appointments.

We detected a low rate of home visits, and when they
did take place they were only for patients on the verge
of giving up treatment, including those monitored by
PHCUs with FHS. When people with TB receive home
visits and are supportively listened to by a Family Health
team member, they begin to trust the care provided by
that health professional and to trust in their treatment.
This reduces cases of treatment abandonment and
the occurrence of multidrug-resistant patients.
Another important consequence of this process is the
bonding of the patient and their family with the health
professional in question.?

Regarding the bonding relationships analyzed,
variables such as being treated by the same professionals
and sharing doubts with health professionals were
adequate, with the exception of wanting to continue
treatment at the health unit in question. Therefore, it
is necessary to rethink health practices in the context
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of TB in Manaus, since many patients dissatisfied
with the service, either because of its location or
organization, or because of their relationship with
health professionals, may abandon treatment.

The findings of this research indicate the existence
of barriers in TB diagnosis and treatment, both at the
referral center, also at the primary health care units,
although the cure rate recommended by the Ministry of
Health was achieved. It is important to highlight that this
study is a starting point for further research, in greater
depth, on the organization of health services for TB case
diagnosis and treatment in the municipality of Manaus.
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