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Abstract

This article aims to assess the sociodemographic and epidemiological fac-
tors associated with AIDS and tuberculosis-HIV coinfection mortality in
the Chilean adult population between 2000 and 2017. This is a retrospective
observational study, evaluating the incidence density of TB-HIV coinfec-
tion mortality in the population over 14 years of age. We used data from the
Chilean AIDS Cohort database, 17,512 people enrolled in highly active an-
tiretroviral therapy in the public health system in Chile. The Kaplan-Meier
survival function and Cox regression were applied. Incidence density of 0.05
for 39,283 person-years for mortality with TB-HIV coinfection was recorded,
with an increase in new cases in people living with AIDS among Aymara and
Mapuche indigenous populations. Risk factors included CD4 < 500 cells/mm3
(HR = 3.2; 95%CI: 2.2-4.9), viral load at the start of treatment > 10,000 cop-
ies/ul (HR = 1.3; 95%CI: 1.2-1.6). Having high school or higher education
(HR = 0.76; 95%CI: 0.6-0.9) is a protective factor for mortality for coinfec-
tion. Mortality was concentrated in TB-HIV coinfected people with increasing
mortality among women and indigenous populations. The paper contributes
to the growing recognition of the role of social determinants in disease out-
comes, and the requirement to improve community-focused and community-
based testing, sex education in schools, and structural interventions to reduce
the adult mortality in Chilean population.
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Introduction

It is estimated that 38 million people are currently living with HIV worldwide. An early report from
the Joint United Nations Program on HIV/AIDS (UNAIDS) indicated that by 2017 a reduction in the
annual number of deaths from AIDS-related illnesses would have been reached at all ages, from 1.9
million (1.4-2.7 million) in 2004 to 940,000 (670,000-1,300,000) representing a 34% reduction, attrib-
utable to the global expansion of antiretroviral treatment 1,2. In this scenario, far from the UNAIDS
“accelerated response” objectives, Latin America maintained a stable trend in the incidence of new
HIV-AIDS infections 3.

However, since the peak of new HIV infections, there has been a 40% reduction, registering 1.7
(95%CI: 1.4-2.3) million new HIV infections in 2018, compared to 2.9 (95%CI: 1.4-2.3) million in
1997. Since 2010, these infections have been reduced by 16%, whereas new infections in children have
been reduced by 41%, from 280,000 to 160,000 children in 2018, which is attributed to the combined
prevention strategies, besides the prevention protocols for vertical transmission 4.

Chile, however, according to UNAIDS estimates, was the country in the region of the Americas
where there was the greatest increase in new HIV infections, of 34% 2, joining a group of 14 countries
worldwide with the largest increase of new HIV infections in the adult population, of more than 50%
between 2010 to 2017, mainly of 25 to 29 year old, with a rate of 109.5 per 100,000 inhabitants 56.
Another aspect is the increase of infections in women, with the male-female ratio of 5.3 in 2017, com-
pared to 18.3 in the early 1990s 6.7.

Tuberculosis (TB)-HIV coinfection is a public health problem of global importance. In the Ameri-
cas, the World Health Organization (WHO) estimated for 2017 that 36 million people lived with TB,
causing approximately 1.3 million deaths among HIV negative persons and more than 300,000 deaths
among HIV positive persons 89.

People living with the HIV/AIDS (PLWHA) are a serious public health problem worldwide. In
the last decades, the introduction of highly active antiretroviral therapy — HAART, ART here — has
drastically changed the course of the HIV/AIDS epidemic, leading to a decrease in mortality rates
due to AIDS-related deaths, thus increasing survival and substantially improving the quality of life
of PLWHA. Cohort studies show that the life expectancy for people starting ART has increased by 10
years; however, it still remains below the general population 10,11,12,13,

Among HIV-related diseases, TB remains the leading cause of death in people with HIV-TB. On
average, in the world, an HIV-infected person is 21 times more likely to develop active TB than an
HIV-negative person 8.

Although ethnicity emerges as a risk factor for mortality worldwide 14,1516, it is a phenomenon
rarely explored in Chile, with some exceptions 17,18, There is evidence that ethnicity affects clinical,
socioeconomic and therapeutic conditions. For example, it is known that indigenous Mapuche enter
treatment at a more advanced stage of disease, and consequently suffer higher morbidity and earlier
mortality 17.

Overall, mortality is lower in more egalitarian societies 19. Thus, inequality can be considered
as one of the main causes of death, and a special concern of study in societies as unequal as Latin
American ones 20. Among the most important comorbidities in patients with HIV and associated
with inequality, is infection by Mycobacterium tuberculosis 21,22. To assess the disparities on the health
of the Chilean population living with HIV/AIDS, this study aimed to assess the sociodemographic and
epidemiological factors associated with AIDS and TB-HIV coinfection mortality in the Chilean adult
population between 2000 and 2017.

Materials and methods

This is a retrospective study that analyzes secondary sources of information provided by the Depart-
ment of Epidemiological Surveillance of the Chilean Ministry of Health, using data from the Chilean
AIDS Cohort, which contains information on 31,202 patient cases admitted to ART in the Chilean
health system since 2000.
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Information on treatment initiation, sex, age, clinical stage and opportunistic diseases, education,
ethnicity, coinfections, comorbidities, final results (death or abandonment of treatment), intermediate
results (CD4 counts, viral load — VL), adverse effects of ART drugs, and staging changes due to toxicity
and failures, are contained in the dataset. The patients were treated in 39 special public health centers
in the country. Sociodemographic data were collected at the initiation of ART.

The Chilean AIDS Cohort is part of a centralized program of the Ministry of Health to expand
access to ART, that uses a prospective and multicenter evaluation model, measuring CD4+ cell counts
and VL 1323, Attribution of the cause of death due to AIDS is defined according to the 10th revision
of the International Classification of Diseases (ICD-10), and the protocols of the Chilean Ministry
of Health, stipulated in the Clinical Guide for Treatment of PLWHA 24. Opportunistic diseases and
comorbidities existing at follow-up visits are added to the database.

Demographic statistics derived from the population projection developed by the 2017 Demo-
graphic Census of the Chilean National Statistics Institute (INE) were used to estimate the denomina-
tor for the HIV/AIDS prevalence rates for individuals aged 15 years and over tested for HIV.

The country’s total population for 2021 is estimated at 19,678,363 inhabitants, distributed across
16 regions with an estimated area of 2,006,096km?, a demographic density of 653 inhabitants per
km2, of which 87.8% classified as urban. The indigenous population is comprised of 2,185.729 indi-
viduals 25,26,

All individuals with a diagnosis of HIV/AIDS admitted to follow-up in the Chilean AIDS Cohort,
aged 15 years and over, male and female, with treatment start date of January 1st, 2000 to December
31,2017 were eligible for inclusion.

The technique of direct standardization for the prevalence of HIV/AIDS in the adult population
of the Chilean AIDS Cohort was used to eliminate the influence of confounding factors, such as the
structure of the age groups of each region and sex, considering the criteria of the chosen technique,
population size for region (Equation 1).

Di = the number of PLWHA in the age range i (Ri).

Pi = population in the mid-term of period in the Rj, is then given by:

Ri=

D; Expressed per 100,000 inhabitants (1)

The HIV/AIDS prevalence rate was adjusted for age, being a weighted average of age-specific rates

(Equation 2).
Psi = The population in the Ri in the standard population. The standard weights are then given by:
Psi
Wi 5 p @

In which 0< Wi < 1. The age-adjusted HIV/AIDS prevalence rate (AAPR given by) (Equation 3) is:

AAPR:ZiWSi*%=Z,~WS,~*Ri 3)

Statistical analyses

Descriptive statistics for the sociodemographic and epidemiological profile of the population were
developed. Hypothesis tests were applied to the categorical variables using Fisher’s exact test and
Pearson’s chi-square test. Measures of central tendency (average, median and mod) and dispersion
measures, standard deviation, and their respective confidence intervals for continuous measurements
were estimated, once the normality of the distribution of the response variables was assessed using
the Shapiro-Wilk test.

Global survival functions were estimated using the Kaplan-Meier curve method for the crude
analysis of sociodemographic and epidemiological factors associated with the survival of patients
coinfected with TB-HIV by the log-rank test, accepting a probability of error of less than 5%, with
their respective confidence intervals. Cox’s semi-parametric model of proportional hazards ratios
(HR) was applied 27,2829, Besides, the proportionality assumption of the errors were tested for the
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diagnosis of the Cox model and the subsequent evaluation of the proportionality of its residues, using
the Schoenfeld test. The organization, cleaning and analysis of the data were performed in Stata, ver-
sion 16 (https://www.stata.com).

The adjusted prevalence rates of PLWHA, and people that indicated ART and entered the Chilean
AIDS Cohort were estimated using intervals with similar time gaps for the years 2000-2005, 2006-
2011 and 2012-2017 to know and describe how the prevalence rates were distributed in the country,
and to compare them between regions following the reports and current estimates on HIV and AIDS
infections conducted by the Chilean Ministry of Health in the Nacional Prevention and Control Plan
of HIV/AIDS and its reports 30. Descriptive maps of spatial distribution of HIV/AIDS prevalence rates
were constructed in QGIS, version 3.12.1 (https://qgis.org/en/site/).

Ethical aspects

The data used corresponds to data that use publicly available information under the Law n. 12,527
(November 18, 2011), provided for in Resolution n. 510 (April 7, 2016). We declare that the project was
adhered to the regulatory frameworks of Chile, as established in Law n. 20,285 (“Transparency and
access to public information”), and in Law n. 19,628 (“Protection of private life”).

Results

The highest HIV/AIDS prevalence rates were registered in the northern regions of the country,
Arica y Parinacota, with a rate of 7.5 per 100,000 inhabitants, followed by Valparaiso region, with
5.0 per 100,000 inhabitants in the center and in the metropolitan region of Santiago with 4.2 per
100,000 inhabitants. These rates were greater than those estimated for the whole country, 3.0 per
100,000 inhabitants, and showed a significant increase between each observation period (Figure 1).
We emphasize the region of Arica y Parinacota and Tarapaca, where prevalence increased 3.3 times
from the first observation period (Figure 1).

The distribution of cases of PLWHA enrolled in ART increased in the second period. It was higher
in the cities of the north of the country in the Arica y Parinacota region, with a prevalence between
16.6 and 21.5 per 100,000 inhabitants, followed by the regions of Copiapo, Araucania and Los Lagos
with prevalence between 9.7 and 13.6 per 100,000 inhabitants (Figure 1).

Regarding the specific prevalence rates by sex, the region that registered the highest rates per
period correspond to the region of Arica y Parinacota (Figure 1), with this region having the highest
prevalence, showing a temporal pattern of admitted cases.

We identified 17,512 individuals with both HIV and TB, of whom 87.6% were men. Over time,
women represented a larger portion of the sample. This reinforces the hypothesis of HIV feminization
in Chile (Table 1).

The main route of transmission was the sexual, with injection drug use reported at low rates:
0.3 (2012-2017). Regarding age group, there is a significant increase among 15-29 years-old, which
represented 42.7% of the population in the third period, compared to 34.2% in the period 2000-2005.
This increase was slightly smaller in the 30 to 49 years-old age group, being 1.4 times greater than the
period from 2000-2005.

During the period analyzed, we found 2,013 death recorded, representing 11% of the total, with
a higher proportion of deaths, 31.8%, in the first period (2000-2005). These decreased to 5.2% in the
last period, which is consistent with a higher probability of survival due to the effects of ART and
improved care (Table 2).

Regarding CD4 lymphocytes, 72.5% of patients in 2000-2005 were enrolled with counts below
350 cells/mm3. This patient percentage decreased in the last period to 66.1%. However, when analyz-
ing frank disease, there was a greater increase over time in people that entered in better health. For
example, those in stage A in the first period were 43.9%, rising to 45.6% in the second period, and
finally, 69.3% in the final period.

We found an incidence density of 0.05 per 39,283 person-years for TB-HIV coinfection mortality
in the Chilean AIDS Cohort. We estimate an average survival of 11 years after initiating ART, which
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Figure 1

Prevalence rates of people living with HIV/AIDS among adult population adjusted by population sizes by region. Chile, 2000-2017.

1a) 2000-2005 1b) 2006-2011 1¢) 2012-2017

Prevalence ratio
(per 100,000 inhabitants)

[ ] 0543
B 4474

B 75224

Source: Chilean AIDS Cohort analysis, 2000-2017, and Chilean National Institute of Statistics (INE).
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Table 1

Characterization of the sociodemographic profile of people living with HIV/AIDS, according to the initiation of highly active antiretroviral therapy.
Chilean AIDS Cohort, 2000-2017 (N =17,512 *).

Variable 2000-2005 (n = 2,811) 2006-2011 (n = 9,402) 2012-2017 (n = 5,299)
n % 95%Cl n % 95%Cl n % 95%Cl
Lower Upper Lower Upper Lower Upper

Sex

Man 2,491 88.6 87.4 89.7 8,388 89.2 88.5 89.8 4,446 83.7 82.9 84.8 **

Woman 319 1.4 10.2 12.5 1,014 10.7 10.1 1.4 848 16.2 15.1 17.0
Age group (years)

15-29 956 34.2 324 36.0 2,483 26.6 25.7 27.5 2,115 42.7 413 44.1 **

30-49 1,711 61.3 59.4 63.1 5,939 63.8 62.8 64.7 2,482 50.2 48.7 51.5

>50 124 4.4 3.6 5.2 885 9.5 8.9 10.1 349 7.1 6.3 7.7
Migrant

Chilean 2,734 98.4 97.9 98.9 9,136 97.6 97.3 97.9 4,738 90.1 89.3 90.9 **

Migrant 45 1.6 1.1 2.0 226 24 2.1 2.7 518 9.9 9.0 10.6

Indigenous ***
No
Yes
Education (years)
<8
8-12
Higher
Occupation
Employed
Unemployed
Student
Retired
Transmission
Sexual
IDU
Another

2,683 98.7 98.3 99.1 9,002 98.5 98.3 98.7 4,533 96.8 96.3 97.3 **

34 1.2 0.01 0.02 136 1.4 0.01 0.02 148 3.2 0.02 0.04
277 15.5 13.7 171 646 141 13.1 15.1 594 12.5 11.6 13.5 %%
968 54.0 51.7 56.3 2,361 51.6 50.2 53.1 2,116 44.7 433 46.1
547 30.5 28.3 32.7 1,566 34.2 329 35.6 2,026 42.8 41.4 441

1,540 73.6 71.7 75.5 3,822 73.3 72.0 74.5 3,588 71.4 70.1 72.6 **

474 22.7 20.8 24.4 1,093 20.9 19.8 22.0 716 143 12.2 15.5
51 2.4 1.7 3.0 252 4.8 4.2 5.4 669 13.3 123 14.2
27 1.3 0.1 1.7 50 1.0 0.6 1.2 50 1.0 0.7 1.2
955 78.7 76.6 80.9 2,452 71.4 69.8 72.9 3,597 82.0 80.9 83.2 **
19 1.6 0.8 2.2 33 1.0 0.6 1.2 15 0.3 0.1 0.5
240 19.7 17.5 22.0 949 27.6 26.1 29.1 770 17.5 16.4 18.6

95%Cl: 95% confidence interval; IDU: injection drug use.
Source: Chilean AIDS Cohort, 2000-2017.
* The differences in the “total n” are due to “missing values”;

** |t represents total proportions and significant differences for Fisher's exact test with a probability of error < 0.001;

*** Aymara indigenous people represent 32% and Mapuche indigenous people represent 60.3% of indigenous population.

means that people initiating ART in the country’s public health system have a 53% probability of
survival of 6 to 8 years. We found that men have a lower survival rate when compared with women
(p < 0.001) (Figure 2).

With respect age groups, people over 40 years of age survived slightly less than the group between
30 to 39 and 15 to 29 years of age, with statistically significant differences. A lower survival was
observed in people with elementary education or less compared those with middle school or higher.
These differences are statistically significant (p < 0.001) (Figure 2).

We adjusted a multivariate model for people coinfected with TB-HIV, to evaluate the factors of risk
associated with mortality in PLWHA (Equations 4-5). Our findings show that individuals enrolled in
ART with TB have a much higher risk of dying (HR = 1.9; 95%CI: 1.2-1.7) (Figure 2). Besides, people
coinfected with TB-HIV that entered with a CD4 count below 500 cells/mm3 (HR = 3.3; 95%CI:
2.2-4.9) (Figure 2), AIDS stage (HR = 1.9; 95%CI: 0.9-3.8), and viral load above 10,000 copies/uL

Cad. Saude Publica 2021; 37(6):e00212920
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Table 2

Epidemiological profile of people living with HIV/AIDS by initiation of highly active antiretroviral therapy. Chilean AIDS cohort, 2000-2017 (N = 17,512 *).

Variable 2000-2005 (n = 2,811) 2006-2011 (n = 9,402) 2012-2017 (n = 5,299)
n % 95%Cl n % 95%Cl n % 95%Cl
Lower Upper Lower Upper Lower Upper

Deaths

Yes 894 31.8 30.8 33.5 844 9.0 8.3 9.5 275 5.2 4.5 5.7 **

No 1,917 68.2 66.4 70.0 8,558 91.0 90.4 91.6 5,024 94.8 94.0 95.4
CD4 (cells/mm3)

<350 1,972 72.5 70.8 74.2 7,242 79.3 78.5 80.2 3,332 66.1 64.7 67.4 **

350-500 380 13.9 12.6 15.3 939 10.3 9.6 10.9 862 171 16.0 18.1

> 500 368 13.5 12.2 14.8 942 10.3 9.7 10.9 847 16.8 16.0 18.1
AIDS stage ***

A 1,217 43.9 42.0 45.7 4,223 46.6 18.9 21.9 3,414 69.3 33.8 37.3%*

B 567 20.5 44.5 46.6 1,785 19.3 18.4 20.0 492 10.0 34.1 36.0

C 986 35.6 68.0 70.5 3,256 35.1 9.1 10.8 1,020 20.7 19.5 21.0
TB-HIV coinfection

Yes 157 10,2 9.0 1.7 466 9.5 9.0 10.3 147 10.3 9.8 11.9 **

No 1,389 89.8 88.2 91.3 4,451 90.5 89.6 91.3 1,287 89.7 88,1 91.2
Death cause

TB-HIV 88 13.6 1.1 16.4 56 12.9 10.1 16.5 13 121 7.2 19.8 **

Another condition 559 86.4 83.5 88.8 376 87.0 83.5 89.8 134 87.5 80.2 92.8
Cholesterol HDL

High risk 509 59.7 56.4 62.9 2,449 61.3 59.7 62.7 1,376 60.7 58.7  62.7**

Normal 344 40.3 37.0 43.6 1,548 38.7 37.2 40.2 890 39.3 37.2 41.3
Cholesterol LDL

High risk 60 10.7 8.1 13.3 248 1.1 9.8 12.4 215 11.3 87.2 90.0 **

Normal 497 89.2 86.6 91.8 1,980 88.8 87.5 90.1 1,683 88.7 9.9 12.7
Triglycerides

Severe risk 34 2.0 1.3 2.7 82 1.5 1.1 1.7 30 0.8 0.5 1.1 %*

High 648 39.8 37.4 42.2 2,198 39.2 37.9 40.5 1,234 34.2 32.6 35.7

Normal 945 58.0 55.6 60.4 3,317 59.3 57.9 60.5 2,344 65.0 63.4 66.5

95%Cl: 95% confidence interval; TB: tuberculosis.

Source: Chilean AIDS Cohort, 2000-2017.

* The differences in the “total n” are due to “missing values”;

** |t represents total proportions and significant differences for Fisher’s exact and Pearson’s chi-square test (significance probability of error <0.001);
**% A: asymptomatic infection, B: symptomatic infection with non-defining AIDS, and C: AIDS-defining conditions.

(HR = 1.9; 95%CI: 1.2-3.0) had worse outcomes. Patients coinfected with TB-HIV have much shorter
survival time when compared with people that entered ART with other pathologies or developed other
coinfections, even across the long duration of this dataset. This raises serious questions about the HIV/
AIDS care model in the public health system in Chile (Table 3).

h(tlx1, x2..., k3) = hO(Hexp(Blx1 + f2x2 +...+ fkxk) (4)
h(tlx) = h0(H)exp(1.4TB - HIV +3.3CD4 + 1.9VL) (5)

Equations 4 and 5 describe the hazard - intensity with the deaths to AIDS and TB-HIV coinfec-
tion occur in the Chilean AIDS Cohort - as a function of h(t/x) for the presence of multiple predictors
in which case fx1 is a column vector of regression coefficients. Where: h(t) = baseline hazard in time
t; xk = predictive variable; and fk = constant associated with the variable k.

Cad. Saude Publica 2021; 37(6):00212920
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Figure 2

Survival curves people living with HIV/AIDS according to sociodemographic predictors of people on highly active antiretroviral therapy.
Chilean AIDS Cohort, 2000-2017.

2a) Sex 2b) Educational level
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0.75 | 0.75 |
0.50 | 0.50 |
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£ 000 | 2 000 |
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= p <0.001 = p <0.001
2 2
2 0.00 | € 0.00 |
=3 =3
w 1 1 1 1 w 1 1 1 1 1
0 4 12 16 Time in years 0 4 8 12 16 Time in years
Source: Chilean AIDS Cohort analysis, 2000-2017, and Chilean National Institute of Statistics (INE).

When assessing the risk of death due to coinfection with TB-HIV after the start of ART, we
observe a higher chance of death, and a reduction in life expectancy associated with a number of dif-
ferent modifiable factors, implying serious questions about prevention, control and treatment. Since
TB is a treatable disease, this represents a strong indicator of inequality in programming and delivery.

Discussion

Between 2000 to 2017, 157 deaths due to TB-HIV coinfection were registered, which represents
13.3% of the total deaths in PLWHA in the Chilean AIDS Cohort. This represents a failure of treat-
ment in a marginalized population with less access to public health, as reported in other studies in the
country 31,32, Diagnosis of TB in HIV-positive persons can be limited, in part, to poor infrastructure
and failure to address issues of culture, as demonstrated in studies conducted in Latin America coun-
tries, added to a delay in the start of ART and multidrug resistant TB 22.33.

After analyzing overall mortality, which includes 17 years of observation of PLWHA in treatment
in the public health system, we showed a higher mortality due to the effect of comorbidities, in which

Cad. Saude Publica 2021; 37(6):e00212920



Table 3
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Hazard ratio (HR) of sociodemographic and epidemiological predictors associated with death in populations coinfected by TB-HIV on highly active

antiretroviral therapy. Chilean AIDS Cohort, 2000-2017.

Variable HR crude 95%Cl p-value HR adjusted * 95%Cl p-value
Education
High school or Universiry 1.00 Reference 0.23 1.00 Reference 0.24
Elementary or less 1.45 0.78-2.70 1.44 0.77-2.69
Indigenous population **
Chilean or migrant 1.00 Reference <0.01 1.00 Reference <0.01
Indigenous 5.16 2.03-13.08 5.24 2.05-13.9
Key population
Another key population *** 1.00 Reference 1.00 Reference
MSM 0.48 0.28-0.82 0.001 0.34 0.19-0.60 <0,01
CD4 (cells/mm3)
<350 1.00 Reference 1.00 Reference
351-500 0.27 0,10-0,76 0.01 0.32 0.11-0.89 0.03
>500 0.06 0,08-0,46 <0.01 0.07 0.01-0.56 0.01

95%Cl: 95% confidence interval; MSM: men who have sex with men.

Source: Chilean AIDS Cohort, 2000-2017.

* Adjusted by age, education and sex;

** Aymara indigenous people represent 32% and Mapuche indigenous people represent 60.3% of indigenous population;
*** Sex workers, injection drug users, population deprived of liberty, and heterosexual population.

the TB-HIV coinfection is the most relevant. Differences by educational level, gender and indigenous
ethnicity are also evident. Reports from the Chilean Ministry of Health indicate that the incidence of
TB increased, reaching 15.6 cases per 100,000 inhabitants in 2017 34.

Our most important finding was the confirmation of a scenario of an accelerated feminization
of HIV/AIDS in Chile, which means a reduction in the male-female ratio, decreasing from 7.2 in
the period 2007-2009 to 5.2 men every woman living with HIV/AIDS in the 2010-2017 period.
This decrease has been accelerating in recent decades, which coincides with the findings from other
studies 13,3536,

Estimates indicate that in the Latin American and Caribbean region there would be 2.1 million
and 330,000 PLWHA, respectively, in 2019, and 132,000 new infections in the population over 15
years-old 37. These numbers reflect the inadequacy of control and prevention programs, since these
data show only a slight decrease since the last report in 2016, with 120,000 new HIV infections, far
from the path to the 90% reduction target by 2030 1,3.

Regarding key populations, men who have sex with men (MSM) constitute the largest group of
new cases (60%) for the period 2014-2017. These findings are consistent with other studies conducted
among MSM, using respondent-driven sampling (RDS) in the Santiago Metropolitan Region 3839,40,
prevalence studies conducted in Latin American countries 41,4243 and Angola in Sub-Saharan Africa 44.

Selected areas of Chile showed a progressive and chronic increase in the prevalence of HIV/AIDS
in the adult population, of 5.3 per 100,000 inhabitants, particularly in the northern regions of the
country (Arica y Parinacota, Tarapaca, Antofagasta) and in the center of the country (Valparaiso and
the Santiago Metropolitan Region). There are multiple reasons for this uneven pattern of AIDS and
TB-HIV mortality. In urban areas, the availability of ART and test-and-treat have led to prevention
and avoidance of services that aid transmission. In more rural and marginalized areas, especially
indigenous areas, the lack of consistent public HIV programs, history of relatively low prevalence, and
poor access to care exacerbate the conditions of marginality.

Studies in Brazil among MSM show that HIV rates are rising steeply among young populations,
who report early sexual initiation, a high number of sexual partners and lack of condom use 3537.

Cad. Saude Publica 2021; 37(6):00212920
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Not only for Brazil, but, for example, a study conducted in the province of Luanda (Angola) by our
group 44 showed that the opening of borders and the pace of social change such as rapid urbanization,
internal and external migration, low levels of HIV knowledge and perceived risk, diversity of sexual
encounters and low condom use may contribute to increasing HIV infection among MSM. Given
what we know about TB and HIV, and the late initiation of ART, programs addressing TB need to be
reinforced.

Conclusion

Our findings showed that there is a lower probability of survival in TB-HIV coinfected people in the
Chilean AIDS Cohort, especially for those with a delay in the initiation of ART. Furthermore, there is
a concentration of the epidemic at younger ages. There is a process of accelerated feminization of the
epidemic, and spread to vulnerable emerging groups such as the Aymaras indigenous population in
northern Chile, indigenous Mapuche in the center and south of the country, and among migrants. We
strongly advocate for the need to improve access to community-based TB and HIV testing, targeted
sex and health education in schools and structural interventions to reduce stigma and discrimination,
both for sexual and ethnic minorities. Social policies to protect the human rights of minorities and
vulnerable populations are required. Thinking of the overall investments in health care and ART, the
potential for ongoing transmission, and the emergence of MDR-TB, not investing in improved TB
programs seems counterintuitive.

Study limitations

Due to limitations of our data, we could not explore more robustly coinfection with TB-HIV in indig-
enous groups. However, our results do suggest the direction of the rapidly evolving phenomenon of
HIV/AIDS and coinfections of the TB-HIV epidemic in Chile.
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Resumen

El objetivo del estudio fue evaluar los factores so-
ciodemogrdficos y epidemioldgicos asociados con
la mortalidad por SIDA y por coinfeccion tuber-
culosis-VIH en la poblacion chilena adulta entre
los afios 2000y 2017. Se trata de un estudio obser-
vacional retrospectivo, evaluando la densidad de
incidencia de muertes por la coinfeccion TB-VIH
en una poblacion sobre 14 afios de edad. Usamos
informaciones de la base de datos de la Cohorte
Chilena de SIDA, donde 17.512 personas estaban
inscritas en terapia antirretroviral altamente acti-
va dentro del sistema publico de salud en Chile. Se
aplicaron la funcion de supervivencia de Kaplan-
Meier y la regresion de Cox. Se registré una densi-
dad de incidencia de 0,05 en cada 39,283 persona-
anios para la mortalidad por coinfeccion TB-VIH,
con un incremento de nuevos casos en personas que
viven con SIDA entre las poblaciones indigenas
Aymara y Mapuche. Los factores de riesgo inclu-
yeron CD4 < 500 células/mm3 (HR = 3,2; IC95%:
2,2-4,9), la carga viral al comienzo del tratamien-
to > 10,000 copias/ul (HR = 1,3; IC95%: 1,2-1,6),
por otro lado, contar con una escolaridad alta o
educacion superior (HR = 0,76; IC95%: 0,6-0,9) es
un factor protector para la mortalidad por coin-
feccion TB-VIH. La mortalidad estuvo concentra-
da en personas coinfectadas por TB-VIH con una
mortalidad elevada entre mujeres y poblaciones
indigenas. El estudio contribuye al reconocimiento
creciente del papel de los determinantes sociales en
los desenlaces de la enfermedad, y la necesidad de
mejorar el sistema de pruebas, centrado y basado
en la comunidad, educacion sexual en las escuelas,
e intervenciones estructurales para reducir la mor-
talidad de adultos en la poblacién chilena.

VIH; SIDA; Tuberculosis; Adulto; Mortalidad

MORTALITY FROM AIDS AND TB-HIV COINFECTION IN CHILE

Resumo

O objetivo do estudo foi avaliar os fatores sociode-
mogrdficos e epidemioldgicos associados a morta-
lidade por aids e por coinfeccdo tuberculose-HIV
na populacdo adulta chilena entre 2000 e 2017.
Este foi um estudo observacional retrospectivo que
avaliou a densidade de incidéncia da mortalida-
de por coinfeccao TB-HIV na populacdo acima de
14 anos de idade. Usamos informacoes da base de
dados da Coorte Chilena de Aids, e 17.512 pessoas
estavam inscritas na terapia antirretroviral alti-
vamente ativa através do sistema de saiide piiblica
chileno. Foram aplicadas a funcao de sobrevida de
Kaplan-Meier e a regressao de Cox. Foi observada
densidade de incidéncia de 0,05 para 39.283 pes-
soas-ano de mortalidade por coinfeccdo TB-HIV,
com um aumento de casos novos em pessoas viven-
do com aids entre as populacdes indigenas Aymara
e Mapuche. Os fatores de risco foram CD4 < 500
células/mm3 (HR = 3,2; IC95%: 2,2-4,9), carga
viral no inicio do tratamento > 10.000 cépias/uL
(HR = 1,3; IC95%: 1,2-1,6). O Ensino Médio com-
pleto ou mais como escolaridade foi fator de pro-
tecao para a mortalidade por coinfeccao TB-HIV
(HR = 0,76; IC95%: 0,6-0,9). A mortalidade esteve
concentrada em pessoas com coinfeccao TB-HIV
em mulheres e populacoes indigenas. O artigo con-
tribui para o reconhecimento crescente do papel
dos determinantes sociais nos desfechos da doenca,
chamando aten¢do para a necessidade de melhorar
a testagem centrada e baseada na comunidade, a
educacao sexual nas escolas e intervengoes estru-
turais para reduzir a mortalidade na populacao
adulta chilena.
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