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ABSTRACT

Introduction: In Brazil, though Antiretroviral Therapy (ART) is available to all, the benefits may
not be experienced uniformly. We projected Life Expectancy (LE) for People Living with HIV
(PLHIV) in care as currently observed and estimated the impact of guideline-concordant care.
Methods: Using a microsimulation model, we projected LE for a cohort of PLHIV and for four
population groups: cisgender Men who have Sex with Men (MSM), cisgender Men who have
Sex with Women (MSW), Cisgender Women (CGW), and Transgender Women (TGW).
Cohort data from Evandro Chagas National Institute of Infectious Diseases/Oswaldo Cruz
Foundation (INI/Fiocruz) informed model parameters. We modeled five scenarios: 1) Cur-
rent care: ART initiation, adherence, and retention in care as currently observed, 2) Guide-
line-concordant care: immediate ART initiation, full adherence to treatment, and
consistent retention in care, 3) Immediate ART initiation with observed adherence to treat-
ment and retention in care, 4) Full adherence to treatment with observed timing of ART ini-
tiation and retention in care, and 5) Consistent retention in care with observed timing of
ART initiation and adherence.

Results: With current care, LE from age 15 would be 45.9, 44.4, 54.2, and 42.3 years, for MSM,
MSW, CGW, and TGW. With guideline-concordant care, LE would be 54.2, 54.4, 63.1, and
53.2 years, for MSM, MSW, CGW and TGW, with TGW experiencing the greatest potential
increase in LE (10.9 years). When investigating the components of care separately, MSW
and CGW would gain most LE with immediate ART initiation, whereas for MSM and TGW
consistent retention in care would be most impactful.
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Conclusions: In settings like INI/Fiocruz, MSW and CGW would benefit most from interven-
tions focused on earlier diagnosis and linkage to care, whereas TGW and MSM would bene-
fit from interventions to sustain engagement in care. Assessment of the HIV care

continuum for specific populations should inform care priorities.
© 2024 Sociedade Brasileira de Infectologia. Published by Elsevier Espafia, S.L.U. This is an

open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Life Expectancy (LE) is a valuable measure of the overall
health of a population. Estimating LE for different population
groups can help assess the impact of current policies and
inform the planning of additional programs focused on LE
improvement, including among People Living with HIV
(PLHIV)." Antiretroviral Therapy (ART) has had a dramatic
impact in reducing morbidity and mortality in PLHIV.? Due to
ART, LE in PLHIV receiving guideline-concordant care
approaches that of general populations.’ In Latin America
and the Caribbean, LE for PLHIV has dramatically increased
from 31.0-years in 2003-2008 to 69.5-years in 2013-2017.*

However, the benefits of improvements in HIV care are not
observed uniformly across vulnerable population groups at
highest risk for HIV acquisition. Stigma, prejudice, and discrimi-
nation experienced by those with marginalized identities are
key determinants of health.” Recent evidence shows that trans-
gender people have experienced increased mortality compared
to cisgender people, with lack of social acceptance, tobacco use,
and HIV infection contributing to their increased risk.®

In Brazil, although HIV testing, care and treatment are pro-
vided free-of-charge to individuals through the public health
system (Sistema Unico de Saudde, SUS), disparities by gender
and sexual orientation are evident throughout the continuum
of care. Studies that compared cisgender women to cisgender
men found that women were less likely have initiated ART
and to be retained in care,” and were also at increased odds of
virologic failure.® Another nation-wide study that included
269,076 adults (>15-years) living with HIV who had started
ART from 2006 to 2015 found significantly higher mortality
among cisgender men compared to cisgender women.’

These observations suggest that LE in PLHIV may differ
substantially by gender and sexual orientation. We sought to
quantify disparities in LE in PLHIV in Brazil for four gender
and sexual orientation stratified population groups: cisgender
Men who have Sex with Men (MSM), cisgender Men who have
Sex with Women (MSW), Cisgender Women (CGW), and
Transgender Women (TGW). We projected LE with HIV care
as currently observed for each group and compared this to
what could be achieved with guideline-concordant care.

Methods
Analytic overview

We used the Cost-Effectiveness of Preventing AIDS Complica-
tions (CEPAC) model to project LE for an overall cohort of

PLHIV and for four gender and sexual orientation stratified
population groups (MSM, MSW, CGW, and TGW). We consid-
ered five scenarios: 1) Current care; 2) Guideline-concordant
care; 3) Guideline-concordant timing of ART initiation, with
observed adherence to treatment and retention in care; 4)
Guideline-concordant adherence to treatment, with observed
timing of ART initiation and retention in care; 5) Guideline-
concordant retention in care with observed timing of ART ini-
tiation and adherence. Current care implies timing of treat-
ment initiation, adherence to treatment, and retention in
care as currently observed for these population groups in Bra-
zil.'>*? Brazilian guidelines for care and treatment of PLHIV
recommend initiating treatment at the time of diagnosis.” As
a conservative assumption for guideline-concordant initia-
tion of treatment, we assumed that, on average, time from
HIV diagnosis to treatment initiation was 5.5-months. Guide-
line-concordant adherence assumes 95% adherence to treat-
ment, and guideline-concordant retention in care assumes
that no one is lost to follow up after entering care, meaning
that HIV care is not interrupted despite potential transfers
between health services. Because HIV incidence and, there-
fore, age at HIV acquisition, differs according to gender and
sexual orientation,'*"> we did not model individuals from age
of HIV acquisition. Instead, to ensure comparability across
cohorts and scenarios, we assumed a uniform age at model
start and calculated LE from this age. To fully capture HIV
incidence and because of the increasing number of infections
reported in recent years, particularly among men,'® we
defined the age at model start as 15-years. For all simulated
cohorts, at model start, individuals are 15-years of age and do
not have HIV.

CEPAC model structure

CEPAC is a state-transition microsimulation model of HIV
prevention and treatment."’"'® The model generates individu-
als one at a time according to user-defined demographic and
clinical characteristics and follows these individuals through
monthly cycles among health states until death. The HIV-spe-
cific health states are defined by CD4 count, HIV RNA level,
ART use, and history of opportunistic infection. The model
tracks clinical events and the amount of time in different
health states of HIV care, such as uninfected, undiagnosed
HIV infection, diagnosed HIV infection and engaged in care,
and diagnosed HIV infection and out of care. Once the entire
cohort has passed through the model, overall outcome meas-
ures such as average LE from model start are recorded.

In the model, following infection with HIV and prior to
diagnosis and ART initiation, individuals experience a
monthly decline in CD4 count. Age and sex-stratified
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mortality risks are dependent on CD4 count and history of
opportunistic infections. Individuals are subject to HIV testing
at specified monthly probabilities.

If individuals are diagnosed with HIV and linked to care,
they initiate ART, which decreases mortality through viral
suppression and CD4 count increase, with efficacy mediated
by adherence to medication.'” Individuals with a high adher-
ence level tend to have higher likelihoods of virologic sup-
pression and retention in care. People with a low adherence
level have a lower likelihood of experiencing virologic sup-
pression, therefore resulting in continued HIV replication and
decline in health status, and a higher likelihood of loss to fol-
low-up. Additionally, individuals who leave care experience
monthly probabilities of returning to care.

Full details of the model are available at https://mpec.mass
general.org/cepac-model/.

Model inputs

Model parameters for cohort characteristics, treatment use
and adherence, and natural history were derived from the
HIV Clinical Cohort at the Instituto Nacional de Infectologia
Evandro Chagas (INI/Fiocruz), and from published literature
from Brazil.'>*? INI/Fiocruz is a public research and health-
care institution in Rio de Janeiro, Brazil, and is one of Brazil’s
largest reference centers for HIV research and treatment. It
has provided care to PLHIV in the Rio de Janeiro metropolitan
area since 1986.

Cohort characteristics

Cohort characteristics for each cohort are based on data from
PLHIV enrolled and starting ART at the HIV Clinical Cohort
between January 1, 2010 and December 31, 2019. The overall
cohort is described by the weighted averages of the four gen-
der and sexual orientation-stratified groups as follows: 51.0%
MSM, 20.7% MSW, 20.6% CGW, and 7.8% TGW (Table 1). Addi-
tionally, to characterize participants’ clinical profile at the
start of ART, we selected CD4 counts recorded closest to the
participant’s ART initiation (365 days before and up to 30 days
after).

Time to HIV infection

We calibrated monthly HIV incidence so that the modeled age
of HIV acquisition aligns with that expected for each group
based on the observed age at ART initiation (Table 1) and the
natural history of CD4 decline.”’>*”> We back-calculated the
average age at HIV infection from the ages and CD4 counts
observed at presentation to care, using a rate of decline of
4.17 cells/uL/mth (50.4 cells/ul/year), derived from Concerted
Action on Seroconversion to AIDS and Death in Europe.?°

Demographic and clinical characteristics of PLHIV at entry to
care

We used monthly rates of HIV testing in the model to match
the age at entry to care observed in the INI/Fiocruz cohort for
each group under consideration. The mean age at entry to
care for the entire cohort is 34.5-years; MSW have the highest

age, at 39.2-years, and TGW and MSM have the lowest, at
31.5-years for both groups (Table 1). We identified group spe-
cific CD4 counts at model outset, ranging from 635-738 ulL, so
that the estimated CD4 counts at entry to care match INI/Fioc-
ruz cohort data. The observed mean CD4 count at entry to
care for the entire cohort is 353 uL; MSW have the lowest CD4
count, at 254 uL (Table 1).

HIV natural history

Age- and sex/gender-stratified non-AIDS mortality rates were
estimated from the United Nations World Population Projec-
tions, the 2000-2016 WHO Global Health Estimates, and pub-
lished literature.®**?* We stratified rates of off-ART CD4
decline by CD4 count and HIV viral load. We derived these
rates from two multicenter cohorts of untreated PLHIV.?"??
We used these HIV natural history parameters to estimate
survival for PLHIV who are not receiving treatment.

ART initiation and retention in HIV care

In the model, once individuals are diagnosed with HIV, they
can initiate Dolutegravir (DTG)-based ART as recommended
in current Brazil guidelines.'® Second and subsequent lines of
ART are available for those who do not suppress HIV RNA on
first-line ART."® Each regimen is characterized by a likelihood
of HIV RNA suppression (efficacy) and monthly CD4 count
increase (Table 1). Monthly probabilities of virologic suppres-
sion and of being lost to care were derived from INI/Fiocruz
(Table 1).

Scenario analysis

Since 2015, INI/Fiocruz has employed multiple strategies to
recruit and engage TGW in HIV prevention and care, which
have resulted in earlier HIV diagnosis, and as reported in a
recent analysis, lower mortality rates compared to other pop-
ulation groups.” This may not be representative of the expe-
riences of TGW cared for in other health services in Brazil.
Studies from other parts of Brazil have shown that TGW may
avoid seeking services because of transphobic experiences
which contribute to their increased vulnerability to HIV.?*?’
Given these observations, we simulated a scenario where
TGW presented to care with CD4 count as low as those
observed for MSW (~250 uL) to understand how LE outcomes
from current care and guideline-concordant care would be
affected.

Results
Overall cohort

For the overall cohort, the average estimated LE from age
15-years would be 47.5-years with current care and would
increase to 56.2-years with guideline-concordant care
(Fig. 1). Years of life lost with current care due to late initi-
ation, suboptimal adherence, and inconsistent retention in
care would be 8.7-years. We found that immediate initia-
tion of ART upon diagnosis and consistent retention in
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Table 1 - Key input parameters in the modeling of life expectancy among people with HIV overall and by gender and sexual

orientation population groups: cisgender Men who have Sex with Men (MSM), cisgender Men who have Sex with Women

(MSW), Cisgender Women (CGW), and Transgender Women (TGW).

Parameter MSM MSW CGW TGW Overall  Source
Cohort characteristics
Percent (%) 51.0 20.7 20.6 7.8 100.0 INT*
Status at ART initiation
Age, years, mean (SD) 31.5(9.2) 39.2(10.9) 38.6(10.1) 31.5(9.4) 345(10.4) INI®
CD4 count/uL, mean (SD) 391(271) 254 (237) 328(273) 433(313) 353(274) INI®
Viral load, logy, copies/mL, mean (SD) 107 (2.0) 11.0(1.9) 104(22) 10.0(20) 10.6(20) INI®
Markers of adherence to treatment
Estimated mean adherence to ART, %° 84.1 80.6 82.4 84.3 83.2 INI*, Calibration
Viral suppression by time since ART initiation, % of cohort*
24 weeks 80.6 72.7 78.2 80.2 78.4 INT*
48 weeks 87.8 83.1 81.1 83.1 85.0 INT*
96 weeks 88.9 77.7 83.3 90.6 85.2 INT*
Lost to follow-up from HIV care, % of cohort? 12.5 8.7 8.0 27.0 11.5 INT®
Antiretroviral therapy characteristics
Efficacy of ART (% HIV RNA suppression at 48-weeks)
First-line (DTG+TDF+FTC) 92.9 49,50
Second-line (DRVT + 2 NRTIs) 82.6 TP
Monthly CD4 count increase on suppressive ART, cells/uL, mean
(SD)
First month 83 Derived from>*
After the first month 4 Derived from™*
Natural history
Mean monthly decrease in CD4 count, range by HIV RNA (/uL) el
> 30,000 copies/mL 1.37-9.54
10,001-30,000 copies/mL 0.98-6.85
3,001-10,000 copies/mL 0.84-5.87
501-3000 copies/mL 0.69-4.77
0-500 copies/mL 0.35-2.44

Note: Mean age at HIV infection was 28.2, 32.0, 28.9, and 33.7 years for MSM, MSW, CGW, and TGW. At ART initiation, 25.1%, 51.9%, 37.8%, and

27.3% of MSM, MSW, CGW, and TGW had CD4 counts < 200 uL.

Abbreviations: PLHIV, People with HIV; MSM, Men who have Sex with Men; MSW, Men who have Sex with Women; CGW, Cisgender Women,;
TGW, Transgender Women; ART, Antiretroviral Therapy; DTG, Dolutegravir; TDF, Tenofovir Disoproxil Fumarate; FTC, Emtricitabine; DRV/r,
Ritonavir-boosted darunavir; NRTI, Nucleoside and nucleotide analogue Reverse Transcriptase Inhibitors.

& Derived from the HIV Clinical Cohort at INI/FIOCRUZ among those enrolled between 2010-2019 with follow-up data until the end of 2020.
® Adherence estimates are a result of model calibration, using viral suppression and lost to follow-up data. They represent the mean adherence value experi-

enced by any given individual in that group.

¢ Viral suppression is defined as HIV RNA level of < 50 copies/mL. Monthly probabilities were used in the model.
4 Lost to follow-up refers to individuals who did not have a recorded viral load measurement after 24-weeks, did not return to clinical care, and remained alive

within the 96-week follow-up period.

care would result in average increases in LE of 4.1 and 4.2-
years. Full adherence to treatment would result in a
smaller increase of 1.1-years.

Specific population groups

The average estimated LE from age 15 with current care
would be 45.9-years for MSM, 44.4-years for MSW, 54.2-years
for CGW, and 42.3-years for TGW (Fig. 2). LE estimates from
age 15-years for the guideline-concordant care scenario
would be uniformly higher: 54.2-years for MSM, 54.4-years for
MSW, 63.1-years for CGW, and 53.2-years for TGW (Fig. 2).
With guideline-concordant care, TGW would gain 10.9-years,
MSW 10.0-years, CGW 8.9-years, and MSM 8.4-years, com-
pared to current care.

Assessing the impact of immediate ART initiation alone,
which is defined as 5.5 months on average from HIV diagnosis
to treatment initiation, MSM would gain 3.5-years of life

compared to current care. MSW and CGW would gain 7.4 and
5.6 years, and TGW would gain 2.2-years. Guideline-concor-
dant ART initiation would result in the largest improvements
in LE for MSW and CGW, compared to consistent retention in
care and full adherence to treatment.

Full adherence to treatment assumes 95% adherence to
treatment, and would result in the smallest life years gained,
compared to the other components of care and across all pop-
ulation groups. For this care component, there would be 1.2,
1.5, 1.4, and 0.7 life years gained for the MSM, MSW, CGW, and
TGW.

Consistent retention in care assumes that no one is lost
to follow up after entering care. For this care component,
MSM would gain 3.9-years, MSW 2.9-years, and CGW 3.6-
years. TGW would experience the largest gains from con-
sistent retention in care, compared to improved ART initi-
ation and full adherence to treatment, with an increase of
6.4 life years.



BRAZ ] INFECT DIS. 2024;28(1):103722 5

Overall cohort Life expectancy (y)
Current care 47.5
Immediate* ART initiation | 51.6
Full adherence to treatment : 48.5
Consistent retention in care ‘ 51.6
Guideline-concordant care, all components ’ 56.2

+8.7
40 Projected life expectancy from age 15 65 YLG

Fig. 1-Estimated life expectancy from age 15 for people living with HIV. Estimated life expectancy (from age 15) for an overall
cohort of people with HIV (PLHIV) in Brazil according to: 1) Current care, 2) Guideline-concordant care, 3) Guideline-concordant
timing of ART initiation, observed adherence and retention; 4) Observed timing of ART initiation and retention with guideline-
concordant adherence to treatment, and 5) Observed timing of ART initiation and adherence with guideline-concordant reten-
tion in care. Current care implies timing of treatment initiation, adherence to treatment, and retention in care as currently
observed for these population groups in Brazil. Brazilian guidelines for care and treatment of PLHIV recommend initiating
treatment as soon as diagnosis is made. As a conservative assumption, we assumed that the average time from HIV diagnosis
to treatment initiation was 5.5-months. Abbreviations: YLG, Years of Life Gained; y, years.

Scenario analysis - transgender women

If TGW presented to care with CD4 counts as low as those
observed for MSW (~250 uL), the estimated LE from age 15
with current care would decrease by 4.2-years, from 42.3-
years to 38.1, and the potential LE increase could reach 15.1-
years with guideline-concordant care. In this scenario, TGW
would still see the largest increase in LE from consistent
retention to care, compared to improved ART initiation and
full adherence to treatment.

Discussion

In this analysis, we estimated LE across different gender and
sexual orientation population groups of PLHIV in Brazil, and the
additional life-years that could be gained with guideline-concor-
dant HIV care, as endorsed in Brazilian'® and international
guidelines.”® We also examined the impact of individual com-
ponents of guideline-concordant care, including timing of ART
initiation, adherence to treatment, and retention in care. LE
estimates for the guideline-concordant care scenario would be
uniformly greater than LE in current care, with TGW experienc-
ing the greatest potential increase in LE. Across all modeled
population groups, we found that the largest increases in LE
could be achieved with interventions aimed at earlier ART initi-
ation and improved retention in care.

Care is needed when comparing LE estimates. Generally,
LE is calculated using national mortality data, and it is often
expressed as the average number of years a person can expect
to live from birth. However, LE can also be calculated from dif-
ferent ages and, as such, it gives the average number of years
a person who has already reached the specific age is expected
to live. We estimated LE from age 15-years for all cohorts to
fully capture HIV incidence among younger individuals and
to ease comparison across the population groups of interest,
and therefore projected LE for people who have already over-
come the mortality risks associated with infancy and

childhood. For PLHIV who acquire infection during their adult
life, LE from a post-childhood age likely provides a more accu-
rate estimate of how long someone who has already survived
to that age can expect to live.

Our results corroborate current literature for LE estimates
among PLHIV in Brazil and Latin America.**’ Results based on
the Caribbean, Central and South America network for HIV epi-
demiology (CCASAnet) data, which includes over 30,000 adults
from multiple HIV clinical cohorts, estimated LE for PLHIV at
69.5-years.” This is somewhat higher than our estimate of 62.5-
years, which may be explained by the different age from which
calculation was made (20-years compared to 15-years in the
present study). When comparing the LE of PLHIV to that of the
underlying Brazilian population, we note that PLHIV still have a
much lower LE than the average, as LE from birth for the Brazil-
ian population was estimated at 76.6-years in 2019.” This dif-
ference may be due to the social vulnerabilities that affect
PLHIV, such as lower socioeconomic status, in addition to the
missed opportunities related to HIV care.

Our results show that if guideline-concordant care was
achieved, LE of PLHIV in Brazil could be increased by 8.7-
years, reaching 71.2-years. PLHIV are still initiating ART with
CD4 counts of 350 uL on average, with our results showing
that, overall, immediate ART initiation could lead to the
greatest increase in LE. In terms of hospitalizations, guide-
line-concordant care decreased severe Ols by about three-
quarters compared with actual care, suggesting that this is
one of the major mechanisms by which guideline-concordant
care decreased mortality. Relatedly, another analysis based
on the CCASAnet collaboration estimated that 86% and 71%
of all deaths in the first and fifth years following enrollment
in care could have been prevented had individuals enrolled in
care and initiated ART before progression to advanced HIV
disease (CD4 < 200 uL).>° Unfortunately, ~40% of PLHIV initi-
ating ART still present with advanced disease in Brazil'
which leads to increased morbidity from opportunistic infec-
tions and contributes to high mortality during the first year of
ART initiation.?” Taken together, these findings highlight the
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Men who have sex with women (MSW) Life expectancy (y)
Current care 4.4
Immediate* ART initiation I 51.8
Full adherence to treatment 45.8
Consistent retention in care 47.3
Guideline-concordant care, all components 544
+10.0
40 Projected life expectancy from age 15 65 YLG
Men who have sex with men (MSM) Life expectancy (y)
Current care 459
Immediate* ART initiation 49.4
Full adherence to treatment 47.0
Consistent retention in care 49.8
Guideline-concordant care, all components | 54.2
+8.3
40 Projected life expectancy from age 15 65 YLG
Cisgender women (CGW) Life expectancy (y)
Current care | 54.2
Immediate* ART initiation | 59.8
Full adherence to treatment ] 55.6
Consistent retention in care I 57.8
Guideline-concordant care, all components 63.1
+8.9
40 Projected life expectancy from age 15 65 YLG
Transgender women (TGW) Life expectancy (y)
Current care 423
Immediate* ART initiation 4.5
Full adherence to treatment 43.0
Consistent retention in care 48.7
Guideline-concordant care, all components I 532
+10.9
40 Projected life expectancy from age 15 65 YLG

Fig. 2-Estimated life expectancy from age 15 for population groups defined by gender and sexual orientation. Estimated
life expectancy (from age 15) for people with HIV stratified in four gender and sexual orientation stratified population
groups: cisgender Men who have Sex with Men (MSM), cisgender Men who have Sex with Women (MSW), Cisgender
Women (CGW), and Transgender Women (TGW) according to: 1) Gurrent care, 2) Guideline-concordant care, 3) Guide-
line-concordant timing of ART initiation, observed adherence and retention; 4) Observed timing of ART initiation and
retention with guideline-concordant adherence to treatment, and 5) Observed timing of ART initiation and adherence
with guideline-concordant retention in care. Current care implies timing of treatment initiation, adherence to treatment,
and retention in care as currently observed for these population groups in Brazil. As a conservative assumption, we
assumed that the average time from HIV diagnosis to treatment initiation was 5.5 months. Abbreviations: YLG, Years of
Life Gained; y, Years.
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need to address barriers that hinder early diagnosis and
immediate ART initiation.

When comparing current care received across the popula-
tion groups, we find that TGW would have the lowest LE.
Though there is limited prior research for transgender people,
recent studies from England, the Netherlands, and the United
States have shown that transgender people experience
increased mortality compared to cisgender people.®*? In Bra-
zil, transphobia and discrimination can lead to unstable hous-
ing and migration, resulting in limited formal education and
engagement in sex work.*>> Additionally, TGW report avoid-
ing health care services because of past transphobia.”’*
Among TGW living with HIV, studies have shown that this
population has lower linkage to care, lower use of ART, and
poorer adherence to clinical visits.>’"*®* For TGW, barriers to
accessing care include transphobia, stigma, socioeconomic
instability, and lack of awareness of available services.?®
Importantly, recent experience at INI/Fiocruz has shown that
providing a welcoming, gender-affirming environment with
gender-neutral toilets and trans-affirming posters, for exam-
ple, can improve outcomes for TGW.>

Our results highlight that LE could be higher for all popula-
tion groups through improvements in HIV care, with differen-
tial impact of the components of guideline-concordant care
on LE by population group. We find that MSW would benefit
most from earlier ART initiation. These results are corrobo-
rated by multiple analyses, from Brazil other low and middle-
income settings, which have shown that men are more likely
to have severe immunodeficiency at the start of ART, as well
as having other AIDS and non-AIDS-related infections.”**° In
Brazil, where access to ART is guaranteed through the public
health system, late initiation of ART among men likely results
from late diagnosis. MSW have much lower uptake of HIV
testing: the odds of testing in the prior 12-months are 4-times
higher among MSM compared to MSW.*° HIV-related stigma
stands out as a major barrier to HIV testing*’ which could
potentially be addressed through the endorsement of univer-
sal (instead of “risk-based”) testing and HIV self-testing.

For CGW, we find that two components led to important
gains in LE: immediate ART initiation and consistent reten-
tion in care. To contextualize these results within Brazil's
public health system, a 2011-2012 national study of prenatal
care in Brazil that included 23,894 women showed that 99%
had at least one prenatal consultation and 96% received their
prenatal card, on which 82% had written results of their first
HIV test.*” Moreover, among pregnant women living with
HIV, 75% and 81% received ART during pregnancy and child-
birth.** As such, it is likely that most CGW in Brazil are diag-
nosed and initiate ART early in their adult life (adolescent
pregnancy is common).** However, due to multiple experi-
enced vulnerabilities, these women are more likely to stop
treatment and be lost to care.** Two large studies from Brazil
corroborate this hypothesis by showing that women, com-
pared to men, had lower odds of ART use and of retention in
care.”® As our health service at INI/Fiocruz is focused on
infectious diseases, while another Fiocruz campus, Instituto
Fernandes Figueira (IFF/Fiocruz), provides maternal and
childcare, our data likely reflects CGW’s retention in care.

For TGW, we find that improvements in retention in care
led to the largest gains in LE. Corroborating these findings,

studies from Brazil have shown that TGW have lower reten-
tion in both HIV care and HIV prevention services*® compared
to other groups. Moreover, a recent analysis evaluating con-
tinuum of care outcomes before and during the COVID-19
pandemic showed that COVID-19 disrupted care access dis-
proportionately for TGW.*® HIV services for TGW in Brazil
should emphasize gender-affirmative care, promote auton-
omy, and include population-specific peer programming.*’
INI/Fiocruz has actively addressed barriers to engagement in
care among TGW by enabling the establishment of Transcen-
dendo, the first trans-specific cohort in a low- or middle-
income country, and facilitating the inclusion of TGW in
research studies.®®> A consequence of these strategies is
that relative to the other population groups, TGW are younger
and healthier at entry to care, which is likely not the case in
most other health services in Brazil. Using a scenario analysis
in which TGW presented to care later, we found that interven-
tions for consistent retention in care would still result in the
largest increase in LE for this population group, compared to
immediate ART initiation and full adherence to treatment.

This study has several limitations. First, we used a single
source to inform model parameters that describe the charac-
teristics of the study population. Other studies from Brazil
could have informed some parameters with nationally repre-
sentative sources. However, most national studies do not dis-
aggregate data according to gender and sexual orientation
and, therefore, cannot inform the different experiences for
the studied groups. The cohort at INI/Fiocruz has detailed
gender and sexual orientation information, which we have
used to understand how the experiences of these population
groups differ.”>*> Another limitation of the present study is
the lack of regional variation in mortality and other key model
parameters that might more accurately reflect Brazil’s hetero-
geneity; thus, our analysis cannot address variation in sur-
vival that may result from underlying LE differences between
regions. We also did not specifically examine the benefits of
tuberculosis prophylaxis as distinct from ART. Tuberculosis is
a leading cause of death among PLHIV in Brazil*® and future
studies could examine the potential increase in life-expec-
tancy among PLHIV from tuberculosis prophylaxis. Addition-
ally, we chose not to model people without HIV and because
of this, we do not account for disparities in HIV incidence or
the fact that some population groups are more susceptible to
HIV infection due to structural inequities. Finally, we did not
include transmissions in this analysis, though the value of
guideline-concordant care in preventing further transmission
would add to the individual benefits we describe.

Conclusions

In Brazil, HIV disproportionately burdens vulnerable popula-
tions. Although HIV testing, care and treatment are provided
free-of-charge, actual care does not always meet recom-
mended guidelines and varies greatly by gender and sexual
orientation; this results in LE disparities between different
gender and sexual orientation groups. Moreover, we noted
that different components of HIV care could benefit specific
population groups differently. These results suggest that
interventions should be tailored to population groups and
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their specific HIV care needs since ‘one size does not fit all.’ In
settings such as INI/Fiocruz, MSW and CGW would benefit
most from earlier diagnosis and improved linkage to care,
whereas TGW and MSM would benefit most from sustained
engagement in care. Assessment of the HIV care continuum
for specific populations should inform care priorities.
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