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Abstract

Objective: to analyze the factors associated with deaths due to tuberculosis/HIV co-infection in people
deprived of their freedom.

Methods: Retrospective cohort study, carried out in the state of Sdo Paulo from 2008 to 2017. The study
population was made up of people with tuberculosis/HIV co-infection in deprivation of their freedom. Data
were collected from the TB-WEB Tuberculosis Patient Control System in linkage with the Mortality Information
System. The risk of death according to sociodemographic, clinical and treatment variables was established by
relative risk and respective 95% confidence intervals.

Results: 100 deaths from tuberculosis and/or HIV were identified in the period, which were associated with:
individuals belonging to the Regional Coordination of Vale do Paraiba/in the coast (relative risk 2.59; 95%
confidence interval 1.35-4, 94); age groups 30 to 39 years old (relative risk 2.49; 95% confidence interval
1.04-5.96), 40 to 49 years old (relative risk 7.09; 95% confidence interval 3.06-19, 06) and 50 to 59 years
old (relative risk 14.11; 95% confidence interval 5.91-33.69); self-administered treatment (relative risk 1.94;
95% confidence interval 1.16-3.27); and occurrence of hospitalization (relative risk 2.62; 95% confidence
interval 1.69-4.07).

Conclusion: Such factors must be considered when dealing with tuberculosis/HIV co-infection, considering the
age of people in prison, the conditions of incarceration and the intensification of directly observed treatment,
aiming to avoid conditions that will require hospitalization.

Resumo

Objetivo: Analisar os fatores associados aos Obitos por coinfecgdo tuberculose/HIV em pessoas privadas de
liberdade.

Métodos: Estudo de coorte retrospectiva, realizado no estado de S&o Paulo no periodo de 2008 a 2017.
A populagdo de estudo foi composta pelas pessoas com coinfecgdo tuberculose/HIV em privagdo de
liberdade. Os dados foram coletados do Sistema de Controle de Pacientes com Tuberculose TB-WEB em
linkage com o Sistema de Informag&o Sobre Mortalidade. O risco de ocorréncia do dbito segundo as variaveis
sociodemogrdficas, clinicas e de tratamento foi estabelecido pelo risco relativo e respectivos intervalos de
confianca 95%.

Resultados: Foram identificados 100 dbitos por tuberculose e/ou HIV no periodo, os quais estiveram
associados a: individuos pertencentes a Coordenadoria Regional do Vale do Paraiba/Litoral (risco relativo
2,59; intervalo de confianga 95% 1,35-4,94); faixas etérias de 30 a 39 anos (risco relativo 2,49; intervalo
de confianga 95% 1,04-5,96), 40 a 49 anos (risco relativo 7,09; intervalo de confianga 95% 3,06-19,06) e
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50 a 59 anos (risco relativo 14,11; intervalo de confianga 95% 5,91-33,69); tratamento autoadministrado (risco relativo 1,94; intervalo de confianga 95%
1,16-3,27); ocorréncia de internagéo (risco relativo 2,62; intervalo de confianga 95% 1,69-4,07).

Conclusdo: Tais fatores devem ser considerados no enfrentamento da coinfeccdo de tuberculose/HIV, considerando as idade das pessoas privadas de
liberdade, as condigdes do encarceramento € a intensificagdo do tratamento diretamente observado, visando evitar quadros que necessitem de internagéo.

Resumen
Objetivo: Analizar los factores asociados a los fallecimientos por coinfeccion tuberculosis/VIH en personas privadas de la libertad.

Métodos: Estudio de cohorte retrospectiva, realizado en el estado de Séo Paulo durante el periodo de 2008 a 2017. La poblacion del estudio estuvo
compuesta por personas con coinfeccidn tuberculosis/VIH privadas de la libertad. Los datos fueron recopilados del Sistema de Control de Pacientes con
Tuberculosis TB-WEB, conectado con el Sistema de Informacion sobre Mortalidad. El riesgo de casos de fallecimiento segln variables sociodemogréficas,
clinicas y de tratamiento se establecid por el riesgo relativo y respectivos intervalos de confianza 95 %.

Resultados: Se identificaron 100 muertes por tuberculosis o VIH en el periodo, las cuales se asociaron a los siguientes factores: individuos pertenecientes
a la Coordinacion Regional de Vale do Paraiba/Litoral (riesgo relativo 2,59; intervalo de confianza 95 % 1,35-4,94); grupo de edad de 30 a 39 afios (riesgo
relativo 2,49; intervalo de confianza 95 % 1,04-5,96), de 40 a 49 arios (riesgo relativo 7,09; intervalo de confianza 95 % 3,06-19,06) y de 50 a 59 afios
(riesgo relativo 14,11; intervalo de confianza 95 % 5,91-33,69); tratamiento autoadministrado (riesgo relativo 1,94; intervalo de confianza 95 % 1,16-3,27),
y casos de internacion (riesgo relativo 2,62; intervalo de confianza 95 % 1,69-4,07).

Conclusion: Estos factores deben considerarse en el enfrentamiento de la coinfeccion de tuberculosis/VIH, considerando la edad de las personas privadas de la
libertad, las condiciones del encarcelamiento y la intensificacion del tratamiento directamente observado, con el objetivo de evitar cuadros que necesiten internacion.

Introduction

In the mid-1980s, the first cases of infection with
the human immunodeficiency virus (HIV) were re-
ported and, even after three decades, the infection
remains a major challenge for public health. It is
estimated that 39 million people were living with
the infection in 2022, with five thousand new cases
being diagnosed daily. Furthermore, since its emer-
gence, approximately 40.4 million people have died
from HIV-related diseases."

As for tuberculosis (TB), it is estimated that 10
million people develop the disease each year, and
that, in 2018, 1.2 million individuals died due to
TB.? HIV infection increases approximately 28
times the chance of developing TB® and this dis-
ease, in turn, is responsible for one in three HIV-
related deaths.®

The chances of contracting HIV are increased
in so-called key populations, which, due to specific
legal and social issues, may find themselves in a vul-
nerable situation. Among the key populations for
HIV infection, the population deprived of freedom
(PDF) stands out, which is also considered a popu-
lation at high risk for developing TB.59

It is estimated that the prevalence of HIV and
TB in PDF is approximately 10 times greater than
in the general population and that the risk of de-
veloping TB is 28 times greater.”) The immuno-

logical status of people living with HIV, the The
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environment in which they are inserted and expo-
sure to the TB bacillus represent a triad of weak-
nesses found in prison systems for the occurrence
of TB/HIV co-infection.”

In this sense, prison health units must be re-
sponsible for offering actions aimed at screening,
carly diagnosis and timely treatment for HIV and
TB, in order to minimize unfavorable outcomes,
such as death.®”

On a global scale, Brazil has the third largest
PDF in the world, behind the United States and
China, in addition to having an occupancy rate of
161.3%,"*") which represents an overcrowding sit-
uation in the prison system. According to data from
the Penal Information Report (Relipen), the state
of Sdo Paulo housed 30.4% of the country’s prison
population in 2023, with 195,787 people in cus-
tody, becoming the federated unit with the largest
prison population, far below, in second place, is the
state of Minas Gerais, which had 66,241 people de-
prived of their freedom."?

Literature review conducted in July 2020,
which aimed to identify the factors associated
with death from TB and HIV/AIDS in the pris-
on system, even though a broad search was car-
ried out in seven databases and without delim-
iting the publication period, it was noticed that
the studies dealt with the aforementioned health
conditions in isolation, without investigating
TB/HIV co-infection.?
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Therefore, considering the gap in knowledge
regarding the proposed topic and resuming the ep-
idemiological situation of TB and HIV in prison
settings, which act as synergistic conditions for the
occurrence of death, this study seeks to analyze the
factors associated with deaths due to co-infection

by TB/HIV in people deprived of freedom.

Methods

This is a retrospective cohort, carried out in the state
of Sao Paulo with cases of TB/HIV co-infection
diagnosed between 2008 and 2017. Sao Paulo, in
2018, presented 2246 notifications of Tuberculosis
and 3145 notifications of HIV among people de-
prived of freedom.!

The study population consisted of people diag-
nosed with TB/HIV co-infection in custody in the
prison system of the state of Sao Paulo. To identify
deaths involving TB or HIV among the study pop-
ulation, a probabilistic linkage was made between the
databases of the Tuberculosis Patient Control System
(TB-WEB) and the Mortality Information System
(MIS). Therefore, deaths from causes not identified as
TB or HIV were excluded from the study, in addition
to those occurring 30 days or more after the case was
closed. Such cases were excluded because we under-
stood that they were not TB/HIV co-infection.

Cases of TB/HIV co-infection whose treatment
termination was recorded as a cure in TB-WEB
constituted the death comparison group, howev-
er, there was no concern with the pairing of study
participants, since all cases diagnosed in the peri-
od were included. studied and which progressed to
death and cure.

Data analysis was initially carried out using fre-
quency distribution, using Statistica software from
Statsoft. The relative risk (RR) and respective con-
fidence intervals were calculated to analyze the risk
of death (dependent variable) according to socio-
demographic, clinical and treatment variables (in-
dependent variables). For this, a significance level
of 5% was adopted, using the R/RStudio program
version 1.2.5033.

This research was approved by the Ethics
Committee of the Ribeirao Preto School of Nursing
from the Universidade de Sio Paulo, according
to opinion number 3.266.450 and Certificate of
Presentation of Ethical Appreciation (CAAE):
04484818.0.3001.5375.

Results

During the period studied (2008 to 2017), 312
deaths were identified among the PDF that had
TB/HIV co-infection reported in TB-WEB af-
ter linking this database with the SIM. Among
the total number of deaths, 181 people died one
month after ending TB treatment and 31 peo-
ple, whose deaths were not related to TB or HIV,
were excluded. In this way, we could identify
100 deaths whose basic causes for death were re-
lated to TB or HIV. In the same period, 1,262
people with TB/HIV co-infection were cured of
TB. An association with death due to TB/HIV
co-infection was identified in people deprived of
freedom linked to the Regional Coordination of
Penitentiary Units of Vale do Paraiba/in the coast
(RR 2.59; 95% CI 1.35-4.94) compared to those
linked to the West Management. Furthermore,
people aged 30 to 39 years old (RR 2.49; 95%CI
1.04-5.96), 40 to 49 years old (RR 7.09; 95%CI
3.06-19.06) and 50 to 59 years old (RR 14.11;
95%CI 5.91-33.69) had a higher risk of death
when compared to those in the age group 19 to
29 years old. Gender, race/color and years of ed-
ucation were not factors associated with death
(Table 1).

People undergoing self-administered treat-
ment had a 1.94 (95% CI 1.16-3.27) times
greater risk of dying compared to those who
underwent directly observed treatment (DOT).
Furthermore, a higher risk of death was identified
among those who required hospitalization (RR
2.62; 95%CI 1.69-4.07). Type of case, clinical
form, diabetes, mental disorder, smoking, alco-
holism and drug use were not risk factors for

death (Table 2).

Acta Paul Enferm. 2024; 37:eAPE02545. m



Factors associated with death due to tuberculosis/HIV co-infection in the prison system

Table 1. Sociodemographic factors associated with deaths due
to tuberculosis/HIV co-infection in people deprived of freedom

Death Cure

Variables n (%) n (%) RR (C195%)
Management West 18(18.0) 304(24.1) 1
Vale do Paraiba/Coast ~ 15(15.0)  89(7.1) 2.50(1.35-4.94)
Capital/Greater Sdo 37(37.0)  466(36.9) 1.32(0.76-2.27)
Paulo
Central 11(11.0)  191(15.1)  0.97(0.47-2.02)
Northwest 19(19.0)  21216.8)  1.47(0.79-2.74)
Gender Female 8(8.0) 73(5.8) 1
Male 9292.0) 118994.2)  0.72(0.36-1.43)
Age group 19-29 6(6.0) 321(25.4) 1
(vears) 30-39 28(28.0)  584(46.3)  2.49(1.04-5.96)
40-49 44(44.0)  294(23.3)  7.09(3.06-19.06)
50-59 222200  63(5.0)  14.11(5.91-33.69)
Race/Color* White/Yellow 42(54.5) 503(48.6) 1
brown 29(37.7)  405(39.1)  0.87(0.55-1.37)
Black 67.8)  127(123)  0.59(0.25-1.35)
Years of study*  None - 16(1.8) -
1a3 11(18.6)  126(14.4)  1.12(0.26-4.80)
4a7 27(45.8)  448(51.3)  0.80(0.20-3.18)
8a11 1932.2)  257(29.4)  0.96(0.24-3.92)
12a14 2(3.4) 26(3.0) 1

*n differs depending on blank/ignored data

Table 2. Clinical and treatment-related factors associated with
deaths due to tuberculosis/HIV co-infection in people deprived
of freedom

Variables [::;:)h ng,;‘e) RR (CI95%)

Case type new case 66(66.0) 774(61.3) 1
Recurrence 28(28.0)  328(26.0)  1.00(0.65-1.53)
;{E:rfggn”;?nfﬁer 66.0)  141(11.2)  0.52(0.23-1.18)
Bankruptcy/resistance 0 19(1.5)

Clinical form Pulmonary 70(70.0) 984(78.0) 1
Extrapulmonary 18(18.00  188(14.9)  1.32(0.80-2.16)
E;'t'g;ﬂf;] {):ary 120120 907.1)  1.77(0.99-3.16)

Diabetes Yes 1(1.0) 12(1.0) 1.05(0.16-6.96)
No 99(99.0)  1250(99.0) 1

Mental Yes - 16(1.3)

disorder No 100(100)  1246(98.7) 1

Smoking Yes 6(6.0) 116(9.2)  0.65(0.29-1.45)
No 94(94.0)  1146(90.8) 1

Alcoholism Yes 9(9.0) 97(7.7) 1.17(0.61-2.26)
No 9191.0)  1165(92.3) 1

Useof drugs  Yes 1515.0)  190(15.1)  1.00(0.59-1.69)
No 85(85.0)  1072(84.9) 1

Directly Yes 64(80.0)  1025(89.2) 1

observed No

treatment™ 16(20.0)  124(10.8)  1.94(1.16-3.27)

Hospitalization ~ Yes 75(75.0) 652(51.7)  2.62(1.69-4.07)
No 25@25.0)  610(48.3) 1

*n differs depending on blank/ignored data
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Discussion

This study allows us to understand the factors as-
sociated with death due to TB/HIV co-infection
in the prison system of the state of Sao Paulo, by
pointing out that such an unfavorable outcome was
present in an economically active age group, as well
as intrinsically related to elements that may reflect
unequal access health, such as the location of cus-
tody units, the treatment regimen used for TB and
the need for hospitalization due to a possible exac-
erbation of TB and/or HIV.

According to the Brazilian Penal Execution Law
(LEP) Number 7,210/1984, it is the State’s obliga-
tion to promote the protection of those who are de-
prived of freedom and guarantee their fundamen-
tal rights in relation to judicial, security or health
issues.’” Furthermore, comprehensive health care
for this population is based on the National Policy
for Comprehensive Health Care for the Prison
Population (NPCHCPP), which must guarantee
effective and systematic access to health actions
in prison units authorized by the Unified Health
System.1®

In this sense, death due to two preventable, treat-
able and, in the case of TB, curable conditions, from
a social perspective in prison environments, can be
characterized as collective social and/or political vi-
olence due to the absence or neglect of the State’s
role in relation to the right and access to health.!”
Furthermore, it may reflect a context of erasure of
public policies by a State that should reinforce the
sense of citizenship, guarantee rights and reduce so-
cial inequalities and inequities in health."®

In these environments, the occurrence of TB/
HIV co-infection is influenced by unsanitary condi-
tions, overcrowding, inadequate ventilation, in ad-
dition to the precarious supply of human resources,
administrative, political and judicial processes that
weaken the articulation between the health, justice
and security system.!”?” For the state of Sio Paulo,
it is identified that the provision of health actions
on TB and HIV to PDF occurs heterogeneously
among prison health coordinators."

From this, the death associated with the
Regional Coordination from Vale do Paraiba/in
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the coast may indicate weaknesses in resources and
processes, since the prison units belonging to this
coordination have a high percentage of Provisional
Detention Centers, which suggests that assistance
to health appears to be directed at the moment of
admission of individuals into custody. Furthermore,
according to a study carried out in prison units in
the state of Sao Paulo in the period 2016 and 2018,
the coordination in question had a smaller num-
ber of health professionals when compared to the
other regional coordinators in the state, being the
only one without the presence of social worker and
laboratory technician.?? Furthermore, this coordi-
nation had a lower proportion of cases under DOT
and Antiretroviral Therapy (ART), which should be
offered to all people living with HIV.®Y Such as-
pects can contribute in the overlap of pre-existing
social vulnerabilities, in the late diagnosis of cases
and, consequently, contributing to the unfavorable
outcome of the treatment of both conditions.
Individual characteristics, such as gender, have
a great capacity to influence health outcomes.®?
However, in this study, there was a high percentage
of male people both among the cases that died and
among the cases that recovered. This result may be a
reflection of the high number of males in the prison
system, as well as the epidemiological characteristic
of TB and HIV affecting more men than women.®
When analyzing the age group, it was found
that the risk of death increased proportionally to
increasing age, which may indicate the overlap of
chronic conditions throughout people’s lives, which
increase the severity and complexity of case manage-
ment. The pattern of deaths from TB among adults
of working age brings reflections regarding the im-
plementation of health rights still in force within
the prison system, due to the worsening of health
conditions and mortality of these people.!*!®
Regarding race/skin color, a study carried out
with the population of a hospital in Rio de Janeiro
indicated that non-white people were 1.6 times
more likely to have an unfavorable outcome due to
TB.® In the general population, In this same study,
the outcome death from TB was also associated
with the predominance of low education, resulting
in unfavorable living conditions and, consequent-

ly, greater vulnerability to TB/HIV co-infection.
Such results can be explained by inequities in the
provision of health services and the high socioeco-
nomic inequality involving the general population.
However, this difference in the association of death
according to racial groups and education was not
identified in the population deprived of freedom in
the present study.

The clinical form of TB was not a factor associ-
ated with death among people deprived of freedom,
even considering the fact that prison units have in-
compatible technological density for the diagnosis
and management of extrapulmonary cases, which
are more common among people who live with
HIV, due to the hematogenous dissemination of the
bacillus in individuals with immunosuppression.*”

Regarding associated comorbidities, no associa-
tion was identified between deaths due to TB/HIV
co-infection with diabetes mellitus, mental disor-
ders and drug use, both legal and illicit. However,
a literature review showed that such comorbidities
were associated with death in the general popula-
tion of different countries,* showing that the evo-
lution of the disease may differ depending on the
type of population affected.

Regarding treatment characteristics, there was
a higher risk of death among people deprived of
their freedom who were undergoing self-adminis-
tered treatment for TB. In this sense, it is important
to highlight the need to implement DOT in the
prison context, as a strategy for adherence to TB
treatment and, consequently, reducing the trans-
mission chain, treatment abandonment and death.
However, care management in the prison system
presents challenges for carrying out DOT, such as
the shortage of health and security professionals out
of step with the high number of people deprived of
freedom.®”

Furthermore, it was identified that individuals
who required hospitalization at some point during
the treatment of TB/HIV co-infection were at
greater risk of death. In the prison context, it is un-
derstood that the need for hospitalization among
people affected by TB and HIV can signal weak-
nesses in the active case search process and late di-
agnosis of one or both diseases, which can worsen

Acta Paul Enferm. 2024; 37:eAPE02545. u
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the health situation and, in some cases, affect the
occurrence of a cure for TB and the continuity of
HIV treatment.®®

Considering that such an event could be avoid-
able, the results of this study indicate that hospital-
ization may also be linked to exacerbated number of
cases of TB and HIV, which may have evolved with
greater severity and the possibility of death. This
highlights the need for tracking TB and HIV cases
among PDE, in addition to establishing treatment
for latent TB among those with HIV and on ART,
in order to reduce the incidence of TB, morbidity
and mortality.®®

Furthermore, the chronicity of HIV cases, which
may no longer respond to treatment after long years
of the illness® increases the risk of worsening and
the occurrence of death as the outcome, revealing the
need to incorporate the unique follow-up of these
people depending on their health profiles, risk and
the inclusion of strategies that could promote sup-
ported self-care and monitoring the regularity of use
and adherence to treatment for both TB and HIV.(?

To this end, it is essential to strengthen and in-
tegrate the health programs of the prison system
with regard to the care of cases of TB and HIV
co-infection, since prison units must cover the list
of actions and services of Primary Care to Health,
as well as ensuring referral to specialized health ser-
vices for the continuity of care provided with a view
to strengthening the health care network, consider-
ing prison units as points of care.

Regarding the limitations of the study, a pos-
sible information bias is considered, due to the
incompleteness of the data, which were obtained
from secondary sources.

Conclusion

Belonging to the Regional Coordination of Vale do
Paraiba/in the Coast, age groups over 29 years old,
self-administered treatment and need for hospital-
ization were considered factors associated with death
from TB and/or HIV among people with co-infection
for both health conditions, showing the need for the

implementation of public policies aimed at PDE from

m Acta Paul Enferm. 2024; 37:eAPE02545.

the perspective of risk stratification with a compre-
hensive and continuous approach to this population.
Therefore, such factors must be considered when con-
fronting TB/HIV co-infection from the management
of health and prison services, such as improving incar-
ceration conditions, increasing the supply of human
resources, and care management, through the opera-
tionalization and intensification of the DOT, in addi-
tion to comprehensive health care for this population,
aiming to avoid acute conditions that evolve into the
need for hospitalization and death.
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