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Abstract

Given the epidemiological relevance of tuberculosis and human immunodeficiency virus (TB-HIV) coinfection and the
scarcity of recent data analysis provided by the Notifiable Diseases Information System, it is essential to analyze the
spatial distribution of TB-HIV coinfection in the state of Rio Grande do Norte. Thus, this study aimed to analyze the spatial
distribution and epidemiological profile of TB-HIV co-infection cases between 2001 and 2018 in the state of Rio Grande
do Norte, Brazil. This is an ecological study whose population was of confirmed cases of TB-HIV co-infection between
the years 2001 to 2018 in the state of Rio Grande do Norte. Data were obtained from the Informatics Department of
the Unified Health System, from the Notifiable Diseases Information System, which were tabulated in Microsoft Excel
and analyzed using descriptive statistics. For the spatial analysis, the TerraView software was used to calculate the
Global Moran Index and then the Local Moran Index. Between 2001 and 2018 there were 1,576 confirmed cases of
TB-HIV coinfection in the state of Rio Grande do Norte. Of these 1,197 (76%) were males aged between 20 and 39
years (56.47%). The predominant clinical form was pulmonary TBin 1,102 (69.82%) cases. The results obtained showed
a positive autocorrelation between the most urbanized cities in the state of Rio Grande do Norte, which are located
in health regions I, I, ll, and VII. Adult males aged 20-39 years, having an incomplete primary education, and living in
urban areas were the most frequent characteristics according to the epidemiological profile of the population. Thus, it
is advised that health professionals who serve this population affected by these infections should be trained and have
empathy.
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INTRODUCTION

Tuberculosis (TB) is an infection caused worldwide, resulting in an increase in the
by Mycobacterium tuberculosis (MTB) or incidence of tuberculosis and its morbidity
Koch's Bacillus, an opportunistic infectious and mortality?.

agent, representing the first major cause
of death from an infectious disease in the
world'. HIV-related tuberculosis has changed
the perspectives of tuberculosis surveillance
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HIV, this progression is estimated at 10% per
year. People with HIV-associated tuberculosis
have mortality rates 2.4 to 19.0 times higher
than individuals without the association.
The development of multi-resistance to
antituberculosis drugs is the main cause of
the increase in the mortality rate, leading to a
worsening situation of the patients, extending
the treatment time, and consequent increase
in the costs of control actions®?.

In 2015, with the end of the Millennium
Development Goals and the beginning of the
Sustainable Development Goals, the World
Health Organization (WHO) reassessed the
list of priority countries in the fight against TB
for the periods from 2016 to 2020, adopting
three lists with countries that have a high
burden of TB: the first, referring to TB; the
second, Multidrug-Resistant Tuberculosis (TB-
MTD); and third, TB-HIV co-infection. Each of
these lists is made up of 30 countries, 20 with
the highest absolute number of estimated
incident cases and the remaining 10 with a
high incidence rate per capita®.

In this sense, Brazil stands out for being the
only country in the Americas to integrate two
of the three lists, occupying the 20" position
in the first list, and the 19" position the third
list. According to the Joint United Nations
Program on HIV/AIDS (UNAIDS), tuberculosis
remains the leading cause of death among
people living with HIV, accounting for about
one in three deaths from AlDS-related causes®*.

In 2016, around the world, 10.4 million
people developed tuberculosis, of which 1.2
million people were living with HIV and in
that same year about 374,000 people died
of AlDS-related TB. In Brazil, in 2017, 69,000
new cases of tuberculosis were diagnosed,
of which 9,571 were people living with HIV,
with an average of 4,500 deaths per year from
tuberculosis*®.

TB-HIV co-infection is a public health
problem, especially in Brazil, which entails
an increase in health costs, due to the large
number of new diagnoses, causing the
Ministry of Health (MS) to search for viable

strategies to establish intermediate milestones
aiming to achieve the goals proposed by the
WHO. These goals are to reduce the number
of deaths by 35%, 75%, and 90% and the
incidence coefficient by 20%, 50%, and
80% for the years 2020, 2025, and 2030,
respectively, among priority countries that
are on one or more of the three lists. In order
to achieve these goals, the strategy provides
for the establishment of three pillars, the first
focused on patient care, the second on the
social component, and the third on research
and innovation. However, greater investments
in public health will be needed by each
country that commits to the campaign®.

In  this context, considering the
epidemiological  relevance  of  TB-HIV
coinfection and the scarcity of studies on the
spatial distribution in the state of Rio Grande
do Norte (RN) and Brazil’, it is essential to
analyze the spatial distribution of TB-HIV
coinfection in the state of RN. Studies of this
nature will help in the planning, monitoring,
and evaluating health actions, identifying
areas of risk, as well as possibly triggering new
actions directed at the referred comorbidity.
Moreover, they may demonstrate the
progression and geographic locations where
the co-infection is more predominant?®.

The use of geoprocessing and spatial
analysis of data on TB-HIV coinfection cases
in RN provides a better understanding of
the real situation of the disease in the state,
considering the heterogeneity and changes
in the epidemiological behavior of the
coinfection, which call upon the Geographic
Information Systems (GIS) for spatial and
temporal analyses’.

Considering all the heterogeneity that
surrounds the context of TB-HIV coinfection,
which is the cause of a greater repercussion in
the mortality of those co-infected individuals,
it is essential to understand and analyze the
epidemiological situation of this comorbidity
in different areas of the RN, thus highlighting
the gaps still present in the detection,
treatment, and effective monitoring of this
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population'®",
Thus, the present study aimed to analyze
the spatial distribution and epidemiological

METHODS

This study is of the ecological type, whose
population consisted of confirmed cases of TB-
HIV coinfections between the years 2001 to
2018 in the state of Rio Grande do Norte, Brazil.

Brazil is the 5" largest country in the world,
located in South America, with a total extension
of 8,515,759.09 km?, and is divided into 5
cardinal regions, north, northeast, midwest,
southeast, and south. Rio Grande do Norte is
located in the northeast portion and is the 16™
most populous state in Brazil with a territorial

profile of TB-HIV cases of coinfection between
the years 2001 to 2018 in the state of Rio
Grande do Norte, Brazil.

extension of 52,811.107 km? 12,

The units of analysis were all 167
municipalities in the state of Rio Grande
do Norte. The study area comprises eight
Health Regions: Health Region | (Sao José de
Mipibu); Health Region Il (Mossoré); Health
Region lll (Joao Camara); Health Region IV
(Caicé); Health Region V (Santa Cruz); Health
Region VI (Pau dos Ferros); Health Region VII
(Metropolitan); and Health Region VIII (Assu)
(Figure 1).

Legenda

I Regido de Saude

II Regiao de Saude

111 Regido de Salde
[ 1V Regido de Satde
I v Regido de Saude
1 VI Regiao de Salde

VII Regido de Saude
[ VIII Regido de Saide

Kilnmeters

Figure 1 — Health Regions. Rio Grande do Norte, Brazil, 2018.
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Data were extracted in August 2019 from the
Informatics Department of the Unified Health
System (DATASUS), from Notifiable Diseases
Information System',

The variables that make up the study were
organized into sociodemographic characteristics
(gender, age group, race/color, education, area
of residence, and institutionalized), clinical (form,
type of entry, antiretroviral, closure status), and
three-year incidence rate per county. Clinical and
sociodemographic variable data as well as the
incidence rate were tabulated in Microsoft Excel
2016, the first two being analyzed in Microsoft
Excel 2016 using descriptive statistics (absolute and
relative frequency).

The triennial incidence rate (2001-2003, 2004-
2006, 2007-2009, 2010-2012, 2013-2015, 2016-
2018) in the municipalities of the state of RN was
calculated by dividing the sum of confirmed cases
of TB-HIV coinfection in the triennium by the
resident population in the triennium, multiplied by
1/3 (triennium) and finally multiplied by 10,000,
according to the formula below:

T {icases TB — HIV during triennium 1
R(TB-HIV: z g X 5 % 10,000

3, population

RESULTS

From 2001 to 2018, there were 1,576
confirmed cases of TB-HIV coinfection in the
state of Rio Grande do Norte.

From the evaluation of confirmed cases of
TB-HIV coinfection in RN, in the years 2001
to 2018, referring to sociodemographic
variables, it was observed that males were
the most affected at 76.00%. Concerning the
age group that was most affected, 56.47%

Data referring to the population of the state were
taken from the website of the Brazilian Institute of
Geography and Statistics'.

For the spatial analysis of the three-year
incidence rate, the TerraView Version 4.2.2
software was used. The Global Moran Index was
calculated followed by the Local Moran Index,
represented by the Box Map which is classified into
four quadrants: Q1 (high-high) and Q2 (low-low),
which indicate municipalities with values similar to
those of its neighbors, and Q3 (high-low) and Q4
(low-high) with different values from their neighbors.
Furthermore, to assess statistical significance, the
Local Indicator of Spatial Association (LISA) was
applied through the LISA Map and was labeled as
significant and with 95% confidence (p = 0.05),
99% (p = 0.01), 99.9% (p = 0.001)15.

At the end, a choropleth map of the LISA Map
and Box Map was built using the QGIS software
Version 3.14.15 applying the cartographic base of
the state of RN provided by IBGET6.

The data used for this study are secondary data
provided by DATASUS without identifying the
members who provided the data; thus, the study
did not need to be analyzed by the Research Ethics
Committee.

were adults between 20 and 39 years old.
In relation to race, brown skin stood out at
66.62%. With regards to education, 32.99%
were marked as ignored/blank. The main
area of residence was urban at 90.16%.
Regarding the institutionalized variable,
the ignored/blank selection prevailed with
a total of 51.52%, followed by the non-
institutionalized 43.14% (Table 1).
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With regards to clinical variables, the
pulmonary form reached the highest
percentage of cases, 69.92%. The type of
entry were new cases at 72.01%. Concerning
the use of antiretroviral drugs, 76.77% were
of the ignored/blank group. The predominant
outcomes were transfers at 32.23%, followed
by cures at 32.17% (Table 2).

According to the existence of spatial
univariates of the incidence rate in the
years 2001 to 2018, there was statistical
significance among the trienniums 2007-
2009 (0.01), 2013-2015 (0.02), and 2016-
2018 (0.01) given that they obtained p-value
< 0.05 (Table 3).

The results obtained in the Box Map
(Figure 2) allowed us to identify the spatial
association of the incidence rate of TB-HIV
coinfection. Despite Q1, high-high, there are
high incidence rates of TB-HIV coinfection
along with neighbors with similar values,
this quadrant was the second highest among
the municipalities (positive association).
From 2001 to 2003, there was a direct
autocorrelation (Q1) in the following Health
Regions, I, 1ll, VII, and VIII, with a total of
11 municipalities. A direct autocorrelation
was as identified between 2004 and 2006 in
regions I, I, 1ll, VI, VII, and VIII, with a total
of 22 municipalities. Moreover, from 2007
to 2009, regions |, 11, 111, VI, VII, and VIII, with
a total of 23 municipalities and from 2010
to 2012, regions I, I, IV, V, VI, VII, and VIII,
with a total of 24 municipalities were also
directly autocorrelated. Furthermore, a direct
autocorrelation was observed between 2013

and 2015, regions I, I, 1ll, IV, V, VII, and VIII,
with a total of 32 municipalities, and from
2016 to 2018 among regions |, II, 1lI, 1V, V,

and VII, with a total of 29 municipalities.
Regarding Q2, low-high, which was the
most representative among the municipalities

(positive association) in all three-year periods
from 2001 to 2019, was comprised of Health
Regions I, 11, 1Il, 1V, V, VI, and VIII.
Regarding Q3, high-low, there is a high
incidence rate of TB-HIV coinfection having
neighboring cities with low values (negative
association), of which were: Health Regions
I, 11, 1V, V, VI, and VIII, (11 municipalities)
from 2001 to 2003; Health Regions I, II, I,
IV, V, VI, VII, and VIII, (16 municipalities)
from 2004 and 2006; Health Regions I, 1I,
I, 1V, V, VI, VII, and VIII, (16 municipalities)
from 2007 to 2009; Health Regions I, II, I,
IV, V, VI, and VIII (26 municipalities) from

2010 to 2012; Health Regions I, II, 11, IV, V,
VI, and VIII, (24 municipalities) from 2013 to
2015; and Health Regions I, 11, 11I, IV, V, VI,

VII, and VIII, (23 municipalities) from2016 to
2018.

As for Q4, low-high, there is a low
incidence rate of TB-HIV coinfection and
there were neighbors with high values
(negative association) observed from 2001
to 2019 in Health Regions I, 11, 11, IV, V, VI,
and VIII, with the exception of the 2007-
2009 triennium, in which were only regions
[, 1, I, V, VI, and VIII with a total of 36
municipalities.

The LISA Map pointed out clusters of
municipalities that diverged from the others,
with a statistically significant local spatial
dependence reaching levels of 0.1%, 1%,
and 5%. Regarding the results obtained in the
LISA MAP the Health Regions that reached
significance were: regions |, Ill, 1V, VI, and
VIIl in the 2001 to 2003 period; regions |, 11,
I, V, and VI from 2004 to 2006; regions I, I,
1, 1v, Vv, Vi, VII, and VIII from 2007 to 2009;
regions I, I, IV, V, VI, VII, and VIII from 2010
to 2012; regions I, 11, lll, 1V, V, VI, VII, and
VIl from 2013 to 2015; and finally regions, |,
I, 111, VI and VII from 2016 to 2019.
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Table 1 - Sociodemographic variables of confirmed Table 2 - Clinical variables of confirmed cases of
TB-HIV coinfection. Rio Grande do Norte, Brazil,

cases of TB-HIV coinfection. Rio Grande do Norte,

Brazil, 2001-2018. 2001-2018.
Sociodemographic variables n % Clinical variables m %
Sexo
Male 1197 76.00 Form
Female 379 2400 Pulmonary 1102 69.92
Age group Extrapulmonary 364 23.09
<1 year 5 031 Pulmonary + extrapulmonary 109 691
1-9 1" 0.60 Ignored/blank 1 0.06
10-19 4 253 Type ofFny
20-39 890 56.47 New case 1135 72.01
40-59 544 3451 Re-entry after abandonment 223 14.14
60-69 64 405 Transfer 121 7.60
70-79 13 0.82 Relapse 87 5.52
30 and + 5 031 Post-mortem 6 0.38
Race/Color Unknown 4 0.25
Brown 1050 66.62 Antiretroviral
White 269 17.06 ves 260 1649
Black 115 7.9 ne 106 6.72
Yellow 4 0.25 Ignored/Blank 1210 76.77
Indigenous 4 025 Outcome status
Tgnored/Blank 134 8.50 Cured 507 3217
Rdilcation Abandonment 189 11.99
Incomplete elementary school 630 39.97 Death from twbereulosis 122 774
Complete primary education 135 907 Death from other causes 143 9.07
Incomplete high school 70 4.44 Transfer 208 3223
Complete high school 141 8.94 MDR-TB 4 025
Incomplete higher education 21 133 Change of plan 18 14
Complete higher education 46 291 Frimary dropout 3 019
Ignored/Blank 520 32.99 Ignored/Blank 82 520
Not applicable 13 0.82 Total 1576 100.00
Residencial area Source: Notifiable Diseases Information System. MDR-TB: Multiple Drug-resistent
Tuberculoses.
Urban 1421 90.16
Rural 108 6.8 Table 3 - Global Moran Index. Rio Grande do
Suburban 13 0.82 Norte, Brazil, 2001-2018.
Ignored/Blank 34 215
LA Triennium Global Moran Index P-value
No 680 43.14
Prision 33 272 2001-2003 -0.0076 0.51
Orphanage 4 0.25 2004-2006 0.0029 0.44
Psychiatric hospital 2 0.12 2007-2009 0.1412 0.01
Other 45 2.85 2010-2012 0.0332 0.24
Ignored/Blank 812 51.52 2013-2015 0.1026 0.02
Total 1576 100.00 2016-2018 0.1613 0.01

Source: Notifiable Diseases Information System
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2010 - 2012

2013 - 2015

LISA Map

[ Not significant
[ p=0.05
[Jp=0.01

@ p= 0.001

0.004 km

Box Map

Il Q1 High-high
[ | QZ Low-low

Q3 High-low
[ Q4 Low-high

Figure 2 - Analysis of spatial autocorrelation of the incidence rate of TB-HIV coinfection. Rio Grande do
Norte, Brazil, 2001-2018.

DISCUSSION

With regards to the total number of TB-HIV
coinfection cases in the state of Rio Grande
do Norte between 2001 and 2018, there was
a growing number in this period, which corro-
borates a study carried out in northeastern Bra-
zil. This situation that may be explained by the
changes concerning the Tuberculosis control
strategy, such as its integration with primary

health care. This change has led to a reduction
in the period between appointments and the
simplification of treatment, which has led to
access to diagnoses and therapies by the most
affected population, generating an increase in
population coverage?.

Thus, it is important to identify PHC actions
such as: the offer of rapid tests for HIV; the
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scheduling of specialized appointments by the
team; and meeting spontaneous demand. The-
se actions are directly linked to the detection
rate of TB-HIV coinfection, leading to an incre-
ase in the sensitivity of the surveillance system,
making it possible to actively search for TB ca-
ses in the general population and mycobacte-
ria cultures. This demonstrates how detection
associated with notification can foster strate-
gies to cover the population (PELISSARI)".

Regarding sociodemographic characteriza-
tion, the male population was the most affec-
ted. Research'® has shown that, due to their
behavioral characteristics, they have greater
contact with the pathogen, they possess immu-
nological and genetic factors, they less fre-
quently seek to use health services, and they
have a greater difficulty in adhering to treat-
ment. Women pay better attention to their he-
alth and seek health services earlier than men™.

The most affected area was the urban zone,
which demonstrates the spread of infection
through places with a large flow of people and
urban agglomerations. This is due to new social
and economic habits which can lead to an in-
crease in the number of cases?.

The predominant age group was between
20 and 39 years old. These young adults make
up a considerable part of the economically ac-
tive population, which may be related to a gre-
ater exposure to risk factors?'.

Regarding skin color, most of the individuals
reported being brown/mixed, which is in line
with the study carried out in the interior of Ma-
ranhdao22 which shows the Afro-descendant
population, which includes blacks and browns,
as the most affected by the coinfection as is in
most of the Brazilian population?.

As for the education, most of them are indi-
viduals with an incomplete primary education.
The lack of adherence to treatment is a pro-
blem linked to the low level of education and
is associated with lack of knowledge about the
means of dissemination of both the HIV virus
and the tuberculosis bacillus, as well as the re-
luctance to seek health services*2°,

A study on the sociodemographic profile of
TB-HIV coinfection in Brazil'" shows that the

majority of coinfected people have an incom-
plete elementary education. This data is reflec-
ted in the current situation of Brazilian educa-
tion, which is described by illiteracy as a result
of the high dropout rates of schools?®. Thus, it
can be highlighted that social vulnerability is
one of the contributing factors for low educa-
tion and, therefore, a greater risk for TB-HIV
coinfection.

About 5% of reported cases were from pe-
ople that are institutionalized, in prisons, psy-
chiatric hospitals, orphanages, or other places
that are characterized as institutions. Due to
confinement, tuberculosis becomes an even
more serious public health problem, causing
greater transmission of the pathogen, as the
environmental conditions provide for both
transmission and the favoring the disease?’.

Regarding clinical variables, the most fre-
quent clinical form was pulmonary tuberculo-
sis, this is because the pathogen prefers the
lung parenchyma, since it consists of an aero-
bic bacillus, therefore, it depends on oxygen
for its metabolism. However, the extrapulmo-
nary form or the combination of the two forms
is more commonly found in cases of coinfected
individuals, which demonstrates the immunolo-
gical vulnerability of these people and the ease
that the bacillus has for entering the bloodstre-
am and spread to other parts of the body?32?,

Regarding the type of data entry that had
the highest number of records were new cases.
However, cases of re-entry after abandonment
were also high, as re-entry after abandonment
indicates previous treatment failure, thus, it is
considered a major risk factor for the develop-
ment of MDR-TB and the transmission of this
pathogen to the population. The lack of adhe-
rence to treatment and the various previous
hospitalizations are the factors that are associa-
ted with MDR-TB, which makes the treatment
more complex and requires recurrent hospita-
lizations?283031,

With regards to antiretroviral therapy (ART),
a large percentage of ignored and blank cases
was seen. For there to be a good therapeutic
response to tuberculosis, the individual with
HIV needs to be treated for the virus accordin-
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gly. There is also the fact that the patient may
not know he/she has HIV, as well as those who
know and do not receive antiretroviral therapy
due to lack of knowledge about the benefits or
embarrassment®32,

This variable shows that there are several
aspects to be studied and one of them is the
work limitations that refer to the attitude, beha-
vior, and posture of the professional at the time
of data collection about ART, in addition to re-
questing an Anti-HIV exam for all patients with
tuberculosis since it is a highly underreported
variable®3%33,

Knowing the importance of ART, the Minis-
try of Health recommends that patients with
TB-HIV coinfection should start therapy, regar-
dless of the TB stage, since HIV directly affects
the progression of TB6. Corroborating this fact
analyzed by the authors,34 of the 54 coinfec-
ted patients who died before finishing TB treat-
ment analyzed in the study, only two of them
had access to ART for at least 3 months, de-
monstrating the high mortality rate for patients
without treatment®*,

Concerning the outcomes found in the stu-
dy, a transfer was predominant, which may
be related to the greater complexity of TB-
-HIV coinfection cases, requiring transfers to
specialized and suitable units to carry out the
treatment®**. However, cures were obtained at
a relatively low percentage, compared to the
average for Brazil in 2017, which was higher
than 50%, and in relation to other studies'*>.
This shows that the cure rate of TB in patients
with HIV is still not enough to comply with the
MS protocol®.

These lower cure rates among TB-HIV coin-
fections are justified by the fact that the evo-
lution of both infections reveals complications
of the clinical profile, conferring atypical pre-
sentations of TB and the development of other
opportunistic diseases. Moreover, the use of
various medications (accompanied by their ad-
verse effects) and the difficulty of health servi-
ces in dealing with the respective pathologies
become obstacles to the treatment of disea-
Ses36—37.

In the present study, there was an outstan-

ding frequency of ignored data in patients coin-
fected with TB-HIV in the following variables:
institutionalized and antiretroviral therapy. No-
tifications in these two criteria are of paramou-
nt importance for a reliable assessment of the
epidemiological profile of this population. The
Notifiable Diseases Information System needs
updates regarding mandatory data to be filled
in when reporting cases so that there are no
gaps in relevant data and, thus, an adequate
follow-up of each case may be performed?*.

The use of spatial analysis tools provides the
recognition of high-risk areas, as the analysis of
the correlation of these locations with social
indicators can contribute to the effectiveness
of strategies and interventions. Furthermore,
these tools make it possible to prioritize means
that contribute to the reduction of these diffe-
rentials between areas®.

Based on the results obtained through spa-
tial and temporal analysis, the presence of the
spatial relationship of the TB-HIV coinfection
incidence shows that adjacent areas are likely
to have similar incidence rates, which tend to
share the same characteristics, and this causes
the development of clusters. The clustering of
cases are the results, above all, of a succession
of urban and political elements that contribute
to spatial segregation®.

The health regions identified with the hi-

ghest incidence rate (Q1) were |1, 11, 111, and VII
that had fluctuations due to time. However,
the neighboring regions, I, 1ll, and VII are also

known as coastal regions, frequently visited by
tourists and they are closer to the state capital,
Natal, which is a commercial, port, and mostly
touristic region. These regions are at high risk
for TB-HIV coinfections due to the proximity to
the urban center of Natal. This finding corrobo-
rates that of another study?*?, which demonstra-
ted that the spatial distribution of tuberculosis
has a positive autocorrelation, indicating that
locations with similar incidence rates tend to
be close.

The positive autocorrelation around the
Q2 cluster, the low incidence rates occur in
cities that are further away from the urbaniza-
tion pole, such as cities with agro-economic
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characteristics. The recognition of sectors with
high incidence rates of TB-HIV coinfection is
of paramount importance to implement bet-
ter health care in these more incident regions.
However, regions with low rates also need to
continue monitoring through control actions
with the purpose of monitoring new cases*®*2,

In relation to Q3 and Q4, which are areas
where there is an epidemiological transition
phase, they are spread out among municipali-
ties in all health regions, except for the region
VII. This finding is due to the municipalities
with different neighboring rates and, therefore,
actions to control coinfection and transmission

CONCLUSION

The spatial analysis made it possible to iden-
tify focal municipalities with TB-HIV coinfec-
tion cases in the state of Rio Grande do Norte.
The distribution of the disease is dissimilar in
the state, with the presence of clusters with po-
sitive autocorrelation in more urbanized cities
in the state of Rio Grande do Norte. It was ob-
served that males, adults aged 20-39 years old,
those with an incomplete primary education,
and urban residency were the most frequent
characteristics according to the epidemiologi-
cal profile of the population.

These findings provide subsidies for the im-
plementation of actions to combat the disease,
based on the specificities of the epidemiologi-
cal profile of the population and places with
the highest concentration of cases.

prevention should be strengthened®.

This study had limitations due to the appli-
cation of secondary data, considering that
the data obtained were based on records of
cases notified to Notifiable Diseases Informa-
tion System, thus, there is a high probability
of underreporting, duplication of data, and
failures in filling out the information. Despite
this limitation, the information obtained is es-
sential to support possible actions regarding
TB-HIV coinfection in the state, which may
prioritize municipalities with high rates for the
implementation of actions to control the coin-
fection.

The study pointed out a large number of ig-
nored or blank data in fundamental variables
for a good characterization, such as the use of
antiretroviral drugs for HIV suppression and
the institutionalization status in which the in-
dividual is found. This demonstrates a gap in
what should be mandatory at the time of case
notification and could delay the development
of interventions for each person.

It is advised that the health professionals
who serve the population affected with the-
se infections be trained and develop empathy
through the presentation of epidemiological
data, with prevention procedures such as refer-
ral for ART, if necessary, and anti-HIV testing
in individuals with TB, aiming at a service that
helps to alleviate the growing number of cases.
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