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Background: People transitioning from prisons or jails have high mortality but data are limited
for people living with HIV (PLWH) and no studies have integrated data from both criminal justice
and community settings. We aimed to evaluate all-cause mortality among PLWH released from
Connecticut’s integrated system of prisons and jails.

Methods: We linked pharmacy, custodial, death, case management, and HIV surveillance data
(2007-2014) from Connecticut Departments of Corrections and Public Health to create a
retrospective cohort. We compared the mortality rate to statewide and national populations, and
described and modeled time-to-death from any cause after prison-release using Cox proportional
hazards.

Findings: Among 1,350 PLWH, mostly Black or Hispanic men with median age 45 years (IQR
39-50), 184 (184/1350, 13:6%) died during a median 5-2 years (IQR 3-0-6.7) after index release.
The crude mortality rate of 2,868/100,000 person-years was 6-97 and 8-47 times higher (by
standardized mortality ratio) than that of the general U.S. and statewide populations, respectively.
Main reported causes of death were: HIV/AIDS (78/170, 45-9%), drug overdose (26/170, 15-3%),
liver-related (17/170,10-0%), cardiovascular disease (16/170, 9-4%), and accidental injury or
suicide (13/170, 7-6%). Protective factors for time-to-death were: Black race (adjusted hazard ratio
[aHR]=0-52, 95%CI1=0-34-0-80), having health insurance (aHR=0-09, 95%CI=0:05-0-17), having
=1 long re-incarceration (aHR=0-41, 95%CI=0.-22-0-76), and having an increasing proportion of
re-incarcerations in which ART was prescribed. Positive predictors of time-to-death were: age =50
years (aHR=3:65, 95%CI=1:21-11-08), lower CD4 count (200-499 cells/ML: aHR=2p54,
95%CI1=1-50-4-31; <200 cells/uL: aHR=3:44, 95%CI=1-90-6-20), higher medical co-morbidity
(aHR=1-86, 95%CI=1-23-2-82), virologic failure before death (aHR=2-76, 95%CI=1-94-3.92), and
lacking viral load monitoring (aHR=2:13, 95%CI=1.09-4-18).

Interpretation: To reduce post-release mortality among PLWH, resources are needed to
recognize and treat HIV as well as comorbid medical, psychiatric, and substance use disorders,
during and following incarceration. Policies that reduce incarceration and support integrated
systems of care between prisons and communities can have a significant impact on the survival of
PLWH.

Introduction

The United States (US) has the highest incarceration rate worldwide,! with at least half of
prisoners incarcerated for drug-related offenses, and a disproportionate prevalence of HIV in
prisons and jails.2 Within-prison HIV-related mortality has declined,? largely due to
expanded antiretroviral therapy (ART) for universal treatment. Nearly all people return to
communities following prison-release,* wherein challenges to HIV care continuity and
relapse to substance use are well-documented.>” Release from prisons is associated with
immediate and exceedingly high rates of death,8 importantly from opioid overdose and
liver disease, including Hepatitis C;10-12 however, data that incorporate both prison and jail
release have not been examined.

There are limited data on causes and predictors of post-release mortality among PLWH to
inform policies and services. Two small studies from Indonesia and French Guiana found a
higher risk of mortality for PLWH returning from prisons compared to the general

Lancet HIV. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Loeliger et al.

Methods

Page 3

population;13 most deaths were HIV-related.14 Causes of death in PLWH can be multi-
factorial and structural factors, including re-incarceration, may mitigate mortality risk.13
Among non-incarcerated PLWH, deaths are more often attributable to non-HIV-related
causes, but it is unclear if this pattern holds for incarcerated PLWH.1°

To inform interventions that reduce mortality after release, we previously developed a large
cohort study in a resource-rich setting to describe post-release risk of death from all causes
among PLWH released from prisons to communities. This study links data from an
integrated system that includes both prisons and jails with community-based data to
comprehensively assess the complex role that individuals’ characteristics and incarceration
experiences play in HIV outcomes and risk of death.

Study design and population

This study took place in Connecticut, a state in the Northeastern United States. The study
was conducted in the Connecticut Department of Correction (CTDOC), an integrated system
that includes prisons and jails, which were previously described.1® The CTDOC Research
Advisory Committee and institutional review boards at Yale University and Connecticut
Department of Public Health (CTDPH) approved all procedures. Participant consent was
waived because all data was previously collected and de-identified for analysis.

Data sources

CTDOC custody and pharmacy data were combined with the CTDPH enhanced HIV/AIDS
Reporting System (eHARS) surveillance database and CAREWare service utilization
database for analyses. We previously created this merged database and examined linkage to
care following incarceration (yccr.yale.edu).18 eHARS includes all reported dates of deaths
through December 31, 2014, cross-checked against the National Death Index by July 2016
to capture out-of-state deaths. Primary and secondary causes of death were available for
deaths occurring in Connecticut. Individuals included in our cohort (Figure 1) were: 1)
adults =18 years old with confirmed HIV; 2) included in all administrative databases; 3)
incarcerated in Connecticut at least once for >24 hours; and 4) were admitted and released
between January 1, 2007 and December 31, 2014. Each individual’s first incarceration
during this period was their index incarceration. Individuals were followed from index
release date until date of death or censoring on December 31, 2014.

We used 2007-2014 contemporaneous death and person-time data from the Centers for
Disease Control and Prevention’s Wide-ranging Online Data for Epidemiologic Research
(CDC WONDER) to calculate standardized mortality ratios (SMRs) and indirect adjusted
mortality rates (IARs) compared to the general population.’

Outcomes and covariates

The primary outcome was time-to-death from any cause. We described all causes of death,
categorized by ICD-10 codes (Appendix page 2). Primary causes of death were further
categorized as “HIV/AIDS-related”; “Drug overdose”; “Liver disease, failure, and/or viral
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hepatitis”; “Cardiovascular disease”; “Accidental injury, suicide, or homicide”; and “Other
causes” (Appendix page 5.) Many of the non-HIV/AIDS-related deaths were secondarily
attributed to HIV.

The Behavioral Health Model for Vulnerable Populations provides a framework for
understanding modifiable risk factors and enabling resources to inform interventions.18 We
used this model to categorize covariates and hypothesize the role of each in post-release
mortality:

Predisposing factors included demographic characteristics. CTDPH data defined the primary
source of HIV transmission, with injection drug use representing people who inject drugs
(PWID), and CD4 count at the time of HIV diagnosis.

Enabling/disabling resource factors from the CAREWare database included health insurance
coverage and transitional case management (TCM) use during the index incarceration
(dichotomous) and quantity of TCM visits per year. HIV viral load (VL) from the eHARS
database served as a proxy for routine HIV care clinic visits (in prison/jail and in the
community). Linkage to HIV care required a VL within 14 days after the index release, as
we described previously. Using CTDOC data, we calculated duration of incarcerations with
<30 days likely representing jail detentions and =365 days involving prison sentences.
Conditions of release were categorized as unsupervised, conditional (e.g., parole or
transitional housing), or bonded. Incarceration variables were constructed both for the index
incarceration and the most recent incarceration prior to death or censoring. Because HIV
care during incarceration was expected to influence risk of death, the “Conditions of release
from last incarceration” variable included an additional category for individuals who were
re-incarcerated for >30 days by the time of death/censoring. Re-incarceration was otherwise
defined as spending >24 hours in a CTDOC facility after index release and analyzed as a
continuous rate (number of re-incarcerations per year of follow-up), dichotomously (having
at least one re-incarceration lasting =365 days), and categorically (percentage of follow-up
time spent re-incarcerated: 0-1%, 2-10%, 11-25%, 26-50%, and 51-100%).

Need factors: Pre-release viral suppression (VL<400 copies/pL) was defined within 90 days
before release. Pharmacy records included antiretroviral (ART) and medications prescribed
to treat other medical, psychiatric, or substance use co-morbidities; each were coded
dichotomously and summed to create a categorical co-morbidity variable (other than HIV).
As previously described,16 CTDOC staff assign psychiatric and addiction severity scores on
intake (scale 1-5) to determine services needed during and immediately after incarceration.
We analyzed addiction severity scores categorically.We combined psychiatric severity scores
with prescription data to create a 4-level composite psychiatric severity variable (1: low,
untreated; 2: low, treated; 3: high, untreated; 4: high, treated).

For each re-incarceration, we used pharmacy data to determine whether ART was
prescribed. We also used the first and last VL measured during incarceration to determine
whether individuals with an initially high VL became virally suppressed during that
incarceration and whether suppression was achieved within 90 days pre-release. We
calculated the percentage of all re-incarcerations that demonstrated these outcomes and

Lancet HIV. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Loeliger et al. Page 5

categorized “ART coverage” by quartiles. Finally, using national guidelines,® we used the
last VL drawn during the last six months of observation to evaluate viral suppression status
and frequency of monitoring.

Statistical analysis

We first calculated the crude mortality rate (CMR). We used indirect standardization to
calculate indirect adjusted mortality rates (IARs) and standardized mortality ratios (SMRs)
to compare mortality in the cohort with that of the US and Connecticut general populations.
Both IARs and SMRs were adjusted for sex, race/ethnicity, and age in years. We calculated
basic descriptive frequencies of primary and all causes of death, stratified by primary cause
(Appendix page 5). Using Kaplan-Meier curves and log-rank tests, we compared time-to-
death during the first year after release by primary causes of death among those who died
(Figure 2), and assessed predictors of time-to-death in bivariate analyses (Figure 3) and
overall for the entire sample (Appendix page 1). We used Cox proportional hazards to model
predictors of time-to-death from any cause to globally assess the impact of release on time-
to-death. We incorporated data across multiple incarcerations during follow-up to account
for whether an individual tended to be re-incarcerated and engaged in care by virtue of their
re-incarceration. We explored the model using both continuous and categorical or calculated
variables and only included the latter when continuous terms were not normally distributed.
Variables with bivariate associations of p<0-20 were considered for multivariate models and
we generated preliminary parsimonious models with all variables with Type 111 p<0-10.
Rather than rely on automated selection procedures, we explored relationships between
variables with suspected correlation, using chi-squared and Mann-Whitney U tests. When
variables were collinear, we selected the variable of greater clinical interest based on prior
literature and variable distribution, and factored in the strength of the association with the
outcome, using thresholds of significance only to understand how these variables impacted
survival to finalize the model. We formally tested each variable for adherence to the
proportional hazards assumption. Variables that violated the proportional hazards
assumption were included as time-varying covariates in the final model. The effect estimates
presented in Table 1 correspond to the first day of follow-up (#;=0 days); time-dependent
effect estimates were also calculated for discrete time points (#;=30 days, £5=365 days,
t3=730 days [2 years], and £5=1460 days [4 years]) but the effect estimates did not change
direction or significance over time. We used cumulative hazard plots and residual plots as
supplementary methods to confirm that this strategy resulted in a robust model. We
hypothesized and therefore explored interactions between recidivism, TCM, PWID, race/
ethnicity, and gender. Interaction terms were justified because they provided a clearer
explanation of variable effects compared to models that did not include interaction terms.
Given Connecticut’s high recidivism rate (37-64% return within three years),2% we focused
on re-incarceration rates of 0, 0-33, 1, 2, and 3 reincarcerations/year when assessing
interactions. Using backward selection, the final parsimonious multivariable model was
limited to variables with Type 111 p<0-5. Using re-incarceration rates as a covariate may have
unintentionally introduced bias, in that people who died early after release from prison had
less chance to be re-incarcerated. We therefore conducted a sensitivity analysis that excluded
the earliest deaths occurring within 21 days following release. All analyses were performed
using SAS version 9.4 (SAS Institute Inc., Gary, NC).
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Role of the funding source

Results

The National Institutes of Health played no role in data collection, analysis, data
interpretation, drafting of or decision to submit the manuscript for publication.

Table 1 describes the 1,350 PLWH eligible for analysis between January 1, 2007 and
December 31, 2014, with most being =40 years old (983/1350, 72-8%), male (1043/1350,
77-3%), Black or Hispanic (1052/1350, 78-0%), and PWID (943/1350, 69-9%).

The sample was followed for a median of 5-2 (IQR 3-0-6-7) years, contributing a total of
6,418 person-years. After index release, 184 (184/1350, 13:6%) individuals died, resulting in
a CMR of 2,868 per 100,000 person-years; the IAR was 2,993 per 100,000 person-years
(95% Cl1=2,560-3,425) and 2,964 per 100,000 person years (95% Cl=2,536-3,392),
compared to the general US and Connecticut populations, respectively. Compared to the
general US and Connecticut populations, the SMRs were 6:97 (95% C1=5-96-7-97) and 8-47
(95% CI1=7-25-9-69), respectively.

Among the 170 deaths where cause was reported, primary causes included HIV/AIDS
(78/170, 45-9%); drug overdose (n=26, 15-3%); accidental injury, homicide, or suicide
(13/170, 7-6%); liver (17/170, 10-0%); and cardiovascular (16/170, 9-4%) disease (Appendix
page 5). During the first year after index (Figure 2A) or most recent release (Figure 2B),
among those who died, time-to-death from drug overdose or accidental injury was
significantly shorter than time-to-death from HIV/AIDS complications. Survival was longest
for individuals who died from liver or cardiovascular disease. When survival probabilities
were assessed after 24-36 months after release, there was no statistically significant
difference in time-to-death by primary cause.

The final multivariable Cox model (Table 1) included 1,319 individuals with all data
available, who cumulatively contributed 6,276 person-years of follow-up time, during which
there were 182 deaths.

Predisposing factors that independently and significantly predicted shorter survival time
were age =50 years and lower CD4 count at diagnosis (Figure 3A), despite people having
been diagnosed with HIV a median 11-4 years prior to index release. Relative to being
White, Black race was protective against time-to-death. In bivariate analysis, PWID had
significantly shorter survival (Figure 3B). In the multivariable model, PWID significantly
interacted with re-incarceration rate, such that, compared to non-PWID, PWID had worse
survival when they were never or infrequently re-incarcerated and better survival when
frequently re-incarcerated.

Enabling resource factors that independently predicted longer survival time were having at
least one long re-incarceration and having health insurance either consistently or
intermittently during follow-up. Health insurance’s effect varied over time but did not
change direction or significance. Accounting for significant interactions between frequency
of TCM visits, re-incarceration rate, and PWID, the following patterns were observed:
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compared to those who never received TCM services after release, PLWH using =25 TCM
visits/year had worse survival when they were never or infrequently reincarcerated and
better survival when frequently re-incarcerated. Increasing reincarceration rate, however was
highly hazardous, particularly for PWID and those who either had infrequent (0-2 visits/
year) or extremely frequent (=5 visits/year) TCM. The highest hazard of death observed for
a 1-unit increase in re-incarceration rate was in non-PWID who did not receive any TCM
services. The lowest relative hazard associated with increasing re-incarceration rate was in
PWID who received =5 TCM visits/year. Only three deaths (3/182, 1.6% of all deaths
included in the final model), occurred within 21 days of release when preventable causes of
death including overdose are common,2! and there was minimal impact on effect magnitude
or direction when these three deaths were removed from the model in a sensitivity analysis.

Need factors: Compared to individuals who were never re-incarcerated, having a higher
proportion of re-incarcerations in which ART was prescribed was protective. In contrast,
PLWH with =2 other medical co-morbidities, documented virologic failure during follow-
up, or who never had a VL drawn in the community after release had significantly shorter
survival time.

Discussion

By integrating correctional, public health and mortality data for a large number of PLWH
over an 8-year observation period where both prison and jail data were available, we were
able to examine the complex contributions to death in prisoners with HIV who transition to
the community. We found a high CMR after release (2,868/100,000 person-years), which
was higher than prior estimates of general prison populations (720-2,054/100,000 person-
years).11 When we adjusted for race, ethnicity, sex, and age, we also found a high SMR
compared to US (6:97) and Connecticut general populations(8:47). This was greater than the
SMR of 3.6 reported in a study of the general prison compared to the non-institutionalized
population in Washington.®

To our knowledge, this represents the largest cohort of PLWH from an integrated
correctional system that incorporates both jail and prison data. Here, less than half of deaths
were HIV/AIDS-related; however, like in non-incarcerated PLWH, a substantial proportion
were due to drug overdose and accidents, liver, and cardiovascular disease.1® Consistent with
findings from prisoners, including those without HIV, deaths due to drug overdose and
accidents occurred sooner than deaths due to HIVV/AIDS; liver and cardiovascular disease
occurred later.8.1222 Coercive mobility between prisons and communities elevates the risk of
death in PLWH for a number of conditions, including HIV, cardiovascular and liver disease,
and substance use disorders (SUDs).

Late HIV diagnosis predisposes PLWH to increased morbidity and mortality.23 Here, PLWH
had been diagnosed for a median of 11.4 years, yet low CD4 count at diagnosis still
significantly predicted mortality, perhaps related to discontinuous ART resulting in CD4
returning to its nadir. Similarly, advanced HIV disease during follow-up and medical co-
morbidities also predicted post-release mortality, indicating an unmet need for medical care.
Despite high levels of ART provision within CTDOC facilities, which previously has been
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shown to improve survival during incarceration and after release,®’ 37-8% of PLWH were
not adequately monitored nor virally suppressed after release. Viral suppression is more than
a measure of ART adherence and effectiveness; it reflects broader engagement in systems of
care and support. These findings highlight the urgent need not only for better HIV care
continuity,® but also improved access to treatment for SUDs, including alcohol and opioid
dependence,?* and viral hepatitis2 both during and after incarceration.

Health insurance, including coverage of ART medication costs, is associated with better
healthcare utilization, viral suppression, and lower mortality.226 Many states like
Connecticut have recently expanded Medicaid programs, which include efforts to enroll
patients from the CJ system and to suspend (rather than terminate) Medicaid benefits during
incarceration. Nevertheless, at-risk, low-income PLWH and those with other comorbidities
continue to face barriers to gaining adequate health insurance. In this cohort, PLWH who
had health insurance after release had longer survival times. Yet this setting likely represents
the most optimistic scenario where health insurance coverage was high. It is therefore likely
that, in the absence of healthcare insurance expansion, post-release mortality rates would be
markedly higher.

At least 70% of this cohort were PWID, which is associated with risk of death from drug
overdose, poor retention in HIV care, and all-cause mortality.> Longer incarceration
increases the likelihood of achieving viral suppression,2” and may also provide sufficient
time for initiating treatment for opioid use disorder. Despite evidence that pharmacological
treatment for opioid use disorder initiated during incarceration and continued post-release
reduces substance use, improves HIV treatment outcomes, and reduces mortality after
release,2428 implementation of such strategies globally and in the US are uncommon,
including in this study setting. Longer incarceration periods, however, allow sufficient time
to provide TCM and address post-release barriers to care like re-activating health insurance
and linking to community-based resources including addiction treatment programs.
Although recidivism is medically and socially destabilizing, people who are frequently re-
incarcerated, especially PWID, may be prioritized for transitional care coordination.
Consequently, while PWID had reduced survival, higher re-incarceration rates mitigated this
effect. The nation’s volatile opioid epidemic and related policies that concentrate PWID in
CJ systems and contribute to their poor health outcomes?® speak to the need to adequately
provide opioid agonist treatments (OAT) in both CJ and community-based healthcare
systems.30 OAT reduces drug overdose in both community and CJ settings. Yet, where OAT
coverage is absent or under-scaled, drug-related death after release will remain unabated,
including in PLWH. Other post-release strategies to reduce the negative consequences of
drug use include providing naloxone for overdose prevention, sterile injecting equipment,
and screening and treatment for psychiatric and SUDs.

Our finding that Black race was protective against time-to-death among PLWH echo
findings in sentenced prisoners elsewhere.19 Potential explanations for this finding include
the disparately protective effect of longer incarcerations, though time spent reincarcerated
during follow-up did not attenuate the protective effect of Black race. Alternatively, Black
individuals during this time period were at reduced risk for opioid-related overdoses, or
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more likely, show greater resilience in the post-release period that could provide some
protection against mortality.3!

Several enabling resources and need factors contributed to mortality. Most importantly,
TCM, which has been associated with improved linkage to and retention in care in released
prisoners with HIV,16:32 also reduced mortality. While only 25-2% received TCM services
during their index incarceration, the interaction with re-incarceration and PWID suggests a
channeling of services by targeting the highest risk individuals for TCM. Though not
measured here, receipt of TCM, especially for re-incarcerated PWID, may result in higher
levels of entry into addiction treatment, including OAT, after release. For PLWH not
receiving TCM, frequent re-incarceration was extremely detrimental, yet TCM was
protective for those PLWH who were frequently re-incarcerated. Overall, however, PLWH
receiving high-frequency TCM services had reduced survival, potentially due to extreme
unmet needs in the community for which TCM services were insufficient to reduce mortality
risk. Thus, TCM appears to be directed more towards those with highest need (e.g., PWID,
recidivists), but may also be a marker of excessive community-based needs that are
challenging to overcome (e.g., housing).

Despite the many important findings, we were unable to fully address changes in some
variables over time, either because dynamic data were not available (e.g., housing, PWID
status, post-release treatment for psychiatric and SUDSs) or because an alternative statistical
approach was employed. We relied on death certificates for causes of death, which may have
contributed to some misclassification. Findings are from an integrated system that includes
both prisons and jails in a single state, so may not be generalizable to all systems, though
likely represents a best-case scenario within a resource-rich environment. As with any
observational study, unmeasured secular trends in substance use, ART, or incarceration
policies may have contributed to mortality. Though compassionate release for “terminal
illness” was uncommon during this period, some who may have otherwise died in prison did
so in the community following release. This limitation, however, may be mitigated by the
fact that deaths related to malignancy and organ failure occurred rarely within 6 months
post-release, perhaps because people died sooner from other causes or because they received
preventative care during incarceration. We included people released at least once, which
potentially biases findings towards people with shorter incarceration periods, though we
included all people admitted and released to the CTDOC over eight years of observation,
and the majority (69%) of deaths were among people with an index incarceration lasting >30
days. Strengths of this study, however, are the inclusion of both jail detainees and sentenced
prisoners, the large sample of PLWH, the successful linkage of which allowed for robust
characterizization of post-release experiences for both recidivists and non-recidivists over
eight years of observation.

In resource-rich settings, incarcerated PLWH are extremely vulnerable to death after release.
Furthermore, the majority of deaths are due to treatable conditions including HIV/AIDS,
SUDs, and liver disease. The CJ system can, however, assist some at-risk PLWH temporarily
interface with needed medical services, but longitudinal engagement in community-based
care is key to reducing mortality. Beyond reducing incarcerations, PLWH need improved
access to within-prison treatment for HIV, SUDs, viral hepatitis, and other co-morbidities,
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with services continued without interruption after release. Improved access to health
insurance and case management are two crucial resources that can support the provision of
these services in the community.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context

Evidence before this study

We searched PubMed using the following search terms: 1) “prison”, “jail”, or
“***incarcerat* ”; 2) “HIV” or “AIDS”; 3) “mortality” or “death,” resulting in 87
matches. We reviewed resulting abstracts and full text to apply the following inclusion
criteria: original research articles; published between March 1, 2008 and March 1, 2018;
evaluated mortality following prison- or jail-release; and either measured HIV-related
deaths, accounted for HIV status, or exclusively sampled people living with HIV
(PLWH). Eight published studies met inclusion criteria, and all but one cross-sectional
survey used retrospective cohort designs.

In a cross-sectional survey of 102 male prisoners with HIV in Indonesia followed for 24
months after release, the crude mortality ratio was 215-7 per 1,000 person-years and HIV
was the most common cause of death. Survival time was inversely correlated with
incarceration for a drug-related offense, longer incarcerations, and advanced HIV,
whereas addiction treatment was associated with longer survival. Similarly, in a
retrospective cohort study of 147 prisoners with HIV released to the community in
French Guiana (2007-2013), the standardized mortality ratio (SMR) was 14-8. Age and
advanced HIV were associated with death in multivariate models, though just 50% of the
sample received antiretrovirals (ART) prior to release.

In the United States, one study from New York City, two from North Carolina, and three
from Georgia each linked prison or jail data with death records to assess all-cause
mortality, regardless of HIV status. Consistently, across study sites, time periods, and
assessments, post-release mortality was high and SMRs were elevated compared to the
general population. SMRs were higher for White, compared to Black, former prisoners.
Primary causes of death were HIV, homicides, accidents, substance use,HIV, and liver-
related disease, accounting for up to 62% of the excess mortality following release in one
study. Though some found an elevated risk of cancer-related deaths, a retrospective
cohort study from Georgia used matched cancer and death registry data to show that there
was no elevated risk of cancer mortality compared to the general population, though
PLWH had higher cancer incidence mostly from viral-associated non-AIDS defining
cancers. Cumulatively, these studies suggest high risk of death following release from
prison overall, but there is limited information specific to PLWH to identify modifiable
factors that could inform the development of interventions and policy.

Added value of this study

To our knowledge, this is one of the first studies in a resource-rich setting where ART and
insurance coverage is high to describe post-release mortality among PLWH. By merging
data from custodial, pharmacy, HIV surveillance, case management, and death indices
over 8 years of observation for all PLWH incarcerated within an integrated correctional
system, we were able to fully appreciate the impact of incarceration (and reincarceration)
on mortality.
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Implications of all the available evidence

PLWH transitioning from prisons to communities experience excess risk of death from
all-causes compared to the general population, with death primarily due to HIV, drug
overdose, liver-related or cardiovascular disease, and accidental injury or suicide. To
address this critical health disparity, PLWH require access to health insurance, and early
identification and treatment of HIV with ART and substance use disorders with
medication assisted therapies, during incarceration and following return to communities.
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CTDOC: all HIV+ persons who entered a
DOC facility (2006-2015)
n=1.938 individuals
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CTDOC: all data (2007-2015) CTDPH: all data (2006-2014)
n=1,780 individuals n=1,697 individuals
* Demographic data » Enhanced HIV/AIDS Reporting System (eHARS)
+ Phammacy prescription data surveillance data
+ Custody data (movements into / out of facilities) * Ryan White CAREWare data

Presentin CTDOC databutnotin DPH data(n=208)a
Presentin CTDPH databutnotin DOC data(n=097)b
Died prior to 2007 (n=32)

CTDOC-CTDPH merged database
(2007-2014)
n=1.570 individuals

Final sample: All HIV+ adults released
after =24 hours of incarceration
2007-2014)
n=1.330 individuals

Spent =24 hours incarcerated (n=66)

Already incarcerated on study period start date (1/1/2007) and/ornot
released before study period end date (12/31/2014) (n=122

Released prior to HIV diagnosis date (n=22)

Died during index incarceration and therefore unable to be followed in
the community after release (n=9)

Incarcerated before age 18 (n=1)

Figure 1. Flow diagram of retrospective cohort

a Resided outside of Connecticut prior to or following incarceration in CTDOC, or first

recorded incarceration took place in 2015

b Incarcerated in CTDOC prior to 2007 and was never reincarcerated during 2007-2014
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Product-Limit Survival Estimates
With Mumber of Subjects at Risk
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Figure 2.
A. Among those who died, time from index release to death in one year, stratified by major

causes of death
B.Among those who died, time from most recent release to death in one year, stratified by
major causes of death
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Figure 3. Bivariate association between CD4 count at time of HIV diagnosis and time-to-death

from any cause
A.Individuals with missing or unreported CD4 count at time of diagnosis (n=13) were

excluded from the bivariate analysis, leaving 1337 individuals for analysis. For 33
individuals missing a CD4 count at time of diagnosis but with CD4 counts available within 3
months of their diagnosis date, their first CD4 counts were used as an approximation of their
CD4 counts at time of diagnosis.
B.Bivariate association between prior injection drug use and time-to-death from any cause

Lancet HIV. Author manuscript; available in PMC 2019 November 01.

3000



Page 20

Loeliger et al.

(Lr'e-€2T) 90

Jeak/suonessoesul-al 0 x dIMd

aJed uoI1e4321edul-ay x dIMd

100 M0[3q 35S 1000  (¥8Z-T€T) 6T  (%2C9T) €ST  (%6'69) EV6 SOA
Juaa)l MEIEIEY (%9°2) 1€ (%z'0€) L0V ON
aimd
G50 (r91-220)2TT  (%8ST)2e  (%L'ST) €02 paLLeN
Jual8yel (%6°€T) ST (%E'¥8) 980T paliew 10N
\um:umum [elaeN
900 (20'1-260)920  (%6'TT) 88  (%8'VS) OVL 100Y2s YBIH =
UEIETET (%26T) 96  (%2'SY) 0T9 [00yos ybiH >
|9As] uolleanp3g
A4 (89'1-62°0) 69°0 LE0 (65'1-62'0) 89°0 (%5721) 9 (%9°¢) 8% e}
¥8'0 (ev'1-59'0) 96°0 G50 (0£'1-190) 680  (%9ST) 2L (%L'9€) S6¥ oluedsiH
€000  (08'0-v€0) 250 200 (¢6'02v'0) 290  (%80T) 09  (%ETY) LSS xoelg
Jualsyel Juals)el (%¥9T) v (%S'8T) 062 alUM
Aiuypa/eoey
200 (7€'2-80T) 65T (%L ¥T) ST (%ELL) €40T 3l
Juals)el (wrToT) 1€ (%L'22) L0 a[ewa
ngﬁcwo
200 (80°TT-T2T)S9¢ 1000  (€6°0T-LLT)OVYy (%S T)¥9  (%T'L2) 99€ 05
900 (0v'8-56'0) €8'C 200 (62',-T2T) 962 (%9vT) 06 (%L'GY) LT9 6v-0v
v20 (ST'9-v9°0) 86'T LT0 (0156L0)G6T  (%6'6)Gc  (%L'8T) €5¢ 6€-0€
EIETEY SETETEY (%) s (%t'8) 1T 62-8T
asea|aJ Xapul Jo awi) 1e aby
s1039e} Buisodsipaid
eTel))
0=13 (19 %56) (19 %6) P UBIPaLU IO
anfen-d dH pasnlpy anfed  YH deueAIg oym (96) U (9%6) U [e3oL

¥T0Z-2002 ‘9seajaJ [eniul Jaye asnes

Aue woly yyeap-o3-awi} Jo si03o1paid pue (0GE'T=N) , WaISAS [euo12a1109 pajesBajul ue ul payesadteaul AjJawio} AIH yim Buial ajdoad Jo sonstisioereyd

Author Manuscript

‘Tal1qeL

Author Manuscript

Author Manuscript

Author Manuscript

Lancet HIV. Author manuscript; available in PMC 2019 November 01.



Page 21

Loeliger et al.

Juarsyal VEICIE) (%6'£2) 20T (%0°L2) S9€ painsuiun Apuasisuo)
dn-mojjoy Burinp soueINsul Yy1jeaH
220 (e2'1-01°0) TV°0 (weT) 2 (%9'TT) 95T ¥102-€T02
70 (8€'1-57°0) 620 (%T1°2) ST (%9'ST) TT2 2102-110¢2
€10 (80'T-¥5°0) 220 (%TeD) v (%L'82) 88€ 0T02-6002
UEIETEY) (%z'02) 0zt (%T'v) G565 800¢-2002
9sea|al Xapul JO JesA
190 (8e'1-190) 260 (%0'€T) 82 (%0 9T) 912 papuogd
610 (eT1-6500 620  (wv1T) OF  (%0°92) TSE [euonIpuOD
VEIEIEY (%8'7T) 9TT  (%0'8S) €8 [euonIpuoduN
a9sea|al Xapul JO suonipuod
900 (co1-ec0) 850 (%S ST  (%L'¥T) 66T shep G9e =
2L (62'1-690) ¥6'0  (%9¥T) 20T  (%9'TS) L69 skep ¥9¢-T¢
Juaisyal (%8v1) 29 (%9°€E) ¥S¥ skep o 5
uol1ead4eaul xapul Jo yibua
sJoyoe) Buljgesip Jo Bulqeus
v0'0 (88'0-20°0) 2T°0 (%ST) T (%0°3) 89 SOA
UEIETEY) (%evT) €8T (%0°56) 282T ON
uoleasdedul 1se| @:_‘_:E UomOCmm_U NAIH
20000  (20'7-20T) v0'T (6'LT-v'2) (T'LT-¥'9) (aBued ajienbiayur) uelpsi
6¢T 71T asea|ad Xapul Jo swi Je m_wocmm_v /A\IH 3JUIS SiesA
T0000>  (02'9-06'T) ¥¥'€  10000> (8T'S-€8T)80€  (%6LT) vy  (%v'8T) 9ve wys|ie9 002 >
5000 (Tev-08T) ¥S2  TO000> (TTv-29T)85C  (%C9T) 61T  (%8'vS) €EL w/s|I89 66%-002
RIEICTEN SUEILTEY (%69) T2 (%8'92) 85 w/s1199 00§ T
mm_mo:mm_v 40 8w 3 UN0J ¥ad
(L8°0-200)¥T°0 Jeak/suoijeladseaul-al € x AIMd
(0T'T-TT°0) GE'0 J1eak/sUONEIL0IBIUI-a] Z x dIMd
(25'1-8°0) 58°0 Jeakjuonelaareaul-al T x AIMd
(88'Z-00T) ¥S'T Jeak/suoleladledul-al £6-0 x AIMd
s1039e} Buisodsipaid
MEle])
0 =132 (1D %56) (10 %56) PP uelpaw Jo
anjen-d dH pasnlpy anfeAd  YH djeureAlg oym (%) U (96) U [e3oL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Lancet HIV. Author manuscript; available in PMC 2019 November 01.



Page 22

Loeliger et al.

(€9°0-20°0) 2T0
(T0'T-21°0) €0
(SL'1-250) 00°T
(ST'e-82T) 102
(8L'7-89'T) €8'C
(00°0T-00°0) ST'0
(Se'v-€0'0) €€°0
(20'z-9z°0) €20
(9e'2-¥9°0) €2'T
(T€'7-650) 09°T
(80°€-T00) €T°0
(¥8'T-€0°0) ¥2'0
(9T'1-9T°0) €70
(20°'T-8€°0) ¥9°0
(LE'T-€70) 20

1eaA/SUOITRIaIRIUI-B € x JBAA/SUSIA NDL G=
1ea//suoIesadJedul-al g x Jeak/SHSIA IND L G2
Jeak/uonelaieoul-al T x Jeak/susin INDL G2
1eak/suoITeIa0ledul-al €€°0 x Jeak/SUSIA NDL G2
1eak/suoiesadleaul-al 0 x Jeak/SHSIA IND L G2
Jeak/suolesaoresul-al € x 1eak/susIA WD L ¥-€
1eaA/SUOITRIADIRIUI-3] Z x JBBA/SUSIA INDL -
Jeak/uonelaoledul-al T x JesA/SUSIA INDL ¥-€
Jeak/suoiiesaoreoul-al €€°0 x Jeak/sUSIA IND L v-€
1eaA/SUOITRIa2IRIUI-3] O x JBBA/SUSIA INDL -
JeaA/Suo11eIa0IRIUI-a) € x JBAA/SHSIA INDL Z2-0<
Jeak/suornesaalesul-al g x Jeak/sisiA DL 2-0<
Jeak/uonelansedul-al T x Jeak/susIn INDL Z2-0<
Jeak/suoIIeI80IeIUI-B] €€°0 X JBAA/SHSIA IND L Z-0<
Jeak/suoriesanlesul-al Q x Jeak/sisiA ND L 2-0<

8]k UoI1e824edul-ay x Aduanbauy (IND L) Juswabeuew ased

1000°0> mMofaq 89S €0°0 (L6'0-.v'0) 890  (w0eT) 2y (%0'92) TGE G2
GE'0 Mof3q 995 100 (620-9z0) 570 (%96) ¥T  (%80T) 9¥T 7-€
80 M0[8q 98S 10000>  (29'0-¥2'0) 6€0 (%9'8) 0z (%€'LT) e€2 2-0<
Jualsjal ETETEY] (%b'2T) 80T (%6'GY) 029 0
dn-moj|o} Jo Jeak aad susin (INDL) Juswiabeuew ased Jo Jaquinn
140 (65'T-280) ¥T'T  (%SET) 9y  (%2'Se) ovE SOA
SIVEICTE) (%L°€T) 8ET  (%8'v2) 0TOT ON
ases|al xapul Bulanp uswabeuew ased [euonisued |
020 (6,1-680)92T  (w9vT)ov  (%E02) vLC SOA
SIVEICTE) (%yeT) ¥vT  (%L'62) 9201 ON
kmmmm_m: Xapul Jaye sAep $T UIYIIM a1ed AlH 01 paxjul]
T0000>  (#00-000) 700  10000>  (L1'0-90°0) OT'0 (%0'7) ¥T (%8'5e) 8ve painsut Appusiuwiaiu|
T0000> (ZI'0-600)600  T0000> (8€0-120)820  (%L01)89  (%T'LY) L€9 painsut Apusisisuod
s1039e} Buisodsipaid
MEle])
0 =132 (1D %56) (10 %56) PP uelpaw Jo
anjen-d dH pasnlpy anfeAd  YH djeureAlg oym (%) U (96) U [e3oL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Lancet HIV. Author manuscript; available in PMC 2019 November 01.



Page 23

Loeliger et al.

44\
0co

€000°0
100

¢0-0
1000
91’0

1000

7000 (92°0-22°0) T¥'0  T000°0>

Jusliajal

(rT'5-96'T) LT'E
(68'02-08°0) OT'¥
(6€'51-29°T) 66V
(zLs1-v1'5) 66°8
(sr'91-€9°€) 2L'L
(€8'%5-18'T) L6'6
(esov-e9€) eTeT

(98'€7-06'0T) 98'12

T000°0> Mo[aq 335 7000

(26'1-9.00 12T (%E9T) T2 (%9'6) 62T
WTT¥50)820  (wrer) 9 (%9'T2) T6C
UETETEY (%8'6T) 22T (%0°28) 042
(¥9°0-22°0) 8€°0 (%L°2) 8T (%€'LT) veT
(68°0-87'0) 590  (%PeT) €0T  (%0°LS) 69L
UEIETEY (%z81) €9  (%L'S2) LvE
(18°0-22°0) 770 (%69'8) 6 (%8°2) S0T
(520-060)870  (wS0T) €2  (%29T) 6TC
(2T1-060) 520  (%8ST)TE (%S ¥T) 96T
(0£°0-22°0) ¥¥7°0 (%e'6) T2 (962°9T) S22
UEIETEY (%591)00T  (%8'%¥) 509
(S7°0-G1°0) 92°0 (% Q)T (%T'6T) 852
UETETET] (%9°S7)0.T  (%6°08) 260T

papuog
[euonIpuod
|euonipuodun
uO13eJ32.4.IUI ISB| WOJ) 9Sed|aJ JO SUoINpuU0D
sAep G9€ <
skep y9¢-T¢
skep o 5
uoljeladteaul 1se| Jo yibua
%00T-TS
%05-92
%GZ-TT
%0T-C
%T-0

pajeJadteoul-al
uads awil dn-moj|o} [e101 Jo abelusdiad

SOA
ON

sAep G9e< 10} Paleadteoul-ay

1eaA/SUSIA DL G< x AIMd x 81eJ UOITRI3d1edul-al Ul 8Seasoul JIun-T

‘_mw\ﬂ\m«_m; INOL ¥7-€ x AIMd x 81el uoljeladiedul-al Ul asealoul 1un-T

123A/SUSIA INDL Z-0< x AIMd x 8184 UOIEI30Jedul-a1 Ul 8SeaJoul 1un-T

1eaA/SNSIA INDL 0 x AIMd x 9184 UOIBI301edul-a1 Ul 8SeaJoul Hun-T

JeaA/SUSIA IND L G=X AQIMd-UOU x 81eJ UOITRI80Iedul-aJ Ul 8seasoul Jun-T

13A/SUSIA INDL 7-€ x AIMd-UOU x 8124 LOIEI30 edul-a1 Ul 8Seaioul 1un-T

1eaA/SISIA INDL Z-0< x AIMd-UOU x 31eJ LOIeI301edul-a] Ul 8SeaJoul Hun-T

‘_mm\a\wzw; INOL 0 x AIMd-UoU x 8)el uoljetadedul-al Ul asealoul Jun-T

Aouanbaay (NDL) Juswabeuew ase)d x QIMd x 914 UO0IIBI321edul-9y

(0zz-9T7) 09T (12000670 (€50-0)6T°0

(abueu aj1uenbiaiul) ueIpaN

9]kl uoljeldadiedul-ay

0 =178 (1D %56)
anjea-d dH pasnipy anfen-d

(401
paIp e
(1D %56) q ueIpsw 10
YH arelrenlg oum (%) U (%) U leroL

s1039e} Buisodsipaid

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2019 November 01.

3

Lancet HIV. Author manuscript



Page 24

Loeliger et al.

WIEYEIE] SUEIEIET! (%9°9T) 68 (%9°'6€) GES pa1ela2Jedul-a1 JOASN
paquaosaid
SeM | ¥V yadiym mc_L:U suoljeaasdedul-al |e Jo m@@u:mogmn_
LE0 (L'LT-v€0) L¥'T (%TTD) T (%20) 6 SOA
IVEICTE) (%9°€T) €8T (%E'66) TVET ON
uoljelsdseaul xapul bulanp
JapJosip asn pioido ue 10j pajeal]
10000> (S§'6-22T)ETE  (wy8T) vy (%T'8T) 6€C (G-t 8100) 13pJOSIP SNOLIBS
€000  (zre1eT) T2 (%EVT) €T (%2'S9) 198 (€ 2109s) J3pI0SIP AY1IaASS ByeIBPOIN
EIETE] (%€°2) 9T (%L°971) 022 (2-T 9100s) J3pJosip ou/Aianss Mo
b.co_a.m._wu\_mnvc_ Xapul mC_L:U 9J00S >u_\_m>wm uonaIppy
090 (66°7-820)0TT  (%Se€T)2s  (%9°82) 98¢ parean ‘(G-€) 2102s A111anas ybIH
060 (ev'1-290)86'0  (%5'G9) 8¢  (%0°6T) 952 payeaniun ‘(g-g) 8100s Ayanss YbIH
G50 (£8'T-1€°0) 92°0 (%02) g (%ev) 85 payeai ‘(z-T) 84098 A11anes mo
SUETETET] (w2eT) 68 (%2'8Y) 059 payeanun ‘(z-T) 8109s AJ11an3s MO
uoljeadtedul xapul Bulanp pasu oLIeIYIASq
€000 (z8'2-€z1) 98T €000  (65Z-T2T)I LT  (%S9T) 9  (%2'9T) 812 =
800 (5T'2-96°0) 7' T ev’0 (69'1-080)9TT  (%9¢1) 28 (%8'12) ¥6C T
jua19jal Juausyal (%Z€T) TIT  (%T'29) 88 0
uoIe1824B2UI Xapul BulINp S3IIPICIOW-09 [e2IPaW JO JaquinN
960 (7'17-020)T0T  (wren)er  (%L°€2) 0z aseajal 0] JoLid UMBIP 10U PeO] [RJIA
G680 (L€1-69'0) 260 (%8TT) 2GS  (%L'2E) 2vy SOA
UEIETEY (%1'sT) 68 (%9°€V) 885 pauodal 10U [aA3] [RJIA/ON
asea|aJl xapul 03 Jorad sAep g utyum passaaddns Ajjelin
LE0 (€51-980)STT  (%0'€T) 66  (%E'9S) 092 SOA
IVEICTE) (%rv1) S8 (%L°EV) 065 ON
uoljeaadedul xapul mc_.:g_u 14V paqlidsaid
S1030R) PN
20000 (9%°0-80°0) 6T°0 (%1€) S (%6'TT) 09T palelsoeaul-al Appusiing
s1039e} Buisodsipaid
MEle])
0 =132 (1D %56) (10 %56) PP uelpaw Jo
anjen-d dH pasnlpy anfeAd  YH djeureAlg oym (%) U (96) U [e3oL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2019 November 01.

3

Lancet HIV. Author manuscript



Page 25

Loeliger et al.

090 (¥8'1-680) 080 (%8'ST) 9 (%8'2) 8¢ ainjrey uay} ‘uoissaiddng
200 (16'0-6€0) 090  (%6'IT)TE  (%E'6T) 092 uoissaiddns uay) ‘ainjreq
VEICTE) (%e6T) L. (%S'62) 86€ passaiddns Ajjesin JansN
uoneJsdsesul 3se| Buranp sniels uoissaaddns [edin
010 (90°T-6v0) 220  (%eeET) 8 (%2 T2) 982 asealal 0} Jolid umelp Jou peoj [elIA
¥000-0  (L2'0-0¥'0) 950  (%E€0T) 29  (%b'8Y) €59 SOA
UEILTEY (wzeT) 6L (%H0E) TTY paliodal 10U [9A3] [BAIA/ON
uolje.aadsedul
15e| WoJy ases|au 03 Jorad skep o uiysm passaaddns Ajfedin
2000  (¥80-9¥'0)290  (%9TT)SIT  (%9°€L) €66 SOA
EIETE] (%€6T) 69  (%¥'92) LS€E ON
uolyeaadteaul ise| Bulnp 1 ¥4y paqiaosaid
700 (¥6'0-97°0) 8€°0 (%5'8) (%t'7) 65 %00T-52
v000  (69°0-GT°0) 2€'0 (%1'8) L (%¥'9) 98 %¥.-0S
v000  (0L0-GT°0) £€°0 (%6°8) L (%6°S) 62 %61-GC
7000  (180-770)090  (%62T) 9.  (%8'EV) 165 %v2-0
EIETE] (%991) 68 (%9'6€) S€G pajeladseaul-al 1aAaN
uoissaaddns 03 aanjiey 2160]041A W04
abueyd palusWINIoP © Y3IM Suolledadledul-al |[e jo abelusdiad
10000  (¥9'0-G2°0) O¥'0 (%i'8) 2z (%5'6T) €92 %00T-GL
1000  (29°0-v2°0) OV'0 (%6'6) LT (%L21) 2Lt %v.-0S
200 (06'0-v2°0) L¥'0  (%0°2T) OT (%c9) €8 %6Y-GC
900 (T01-06°0) 120 (%SST) 9y (%0°C2) L62 %¥2-0
Jualegal (%991) 68  (%9°6€) SES PayeIS0IBUI-3] JBABN
uoissaaddns
|eJIA Ul Papua Jey) suoljedadledul-al |e o abelusdiad
T0000> (120-€00)800  T0000> (¥9'0-1€0) S¥'0 (%1'6) 9v (%2'9€) 681 %00T-16
T0000> (I70-100)#00 2000  (99°0-LT°0) €€0 (%.'8) 6 (%5°2) 10T %06-TS
T0000>  (£20-900)2T0 600 (L0T-9€°0) 290 (%E'ST) ST (%z'L) L6 %05-TT
1000  (590-8T0)¥€0 ¥5'0 (9€'1-950) 280  (%L.'6T) SC (%5'6) 82T %0T-0
s1039e} Buisodsipaid
MEle])
0 =132 (1D %56) (10 %56) PP uelpaw Jo
anjen-d dH pasnlpy anfeAd  YH djeureAlg oym (%) U (96) U [e3oL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Lancet HIV. Author manuscript; available in PMC 2019 November 01.



Page 26

Ai01s1y asn Bnup uonoaful ue Inoyum ajdoad=qgimd-uou :(‘sbnip 109alur oym ajdoad) asn Bnip uonoslui ybnoiyy AlH paiinboe oym sjdoad =QImd

seaureap [1ef pue sisuosiid Y10q 10y UOIBLLIOJUI PBUIGWIOD S8pN|ou|
¥

Loeliger et al.

UMRIP JBABU PEO| [BIIA

€00 (8T'v-60'T)€ET'C  TO000> (9TL-€T2) 06  (%8'T2) T (%T'v) 65 /
GE'0 (ev'1-L8°0) 220 850 (Wzzv90) 61T (%92T) TT (%v9) /8 SUIUOW 9< ‘ain|1e) o1B0JONIA
670 (zv'1-8%7°0) €80 €L°0 (S81-59'0) OT'T  (%9'0T) LT (%6'TT) 09T syluow 9< ‘uoissaiddns [esip
T0000> (¢6'€-¥6'T) 922  10000> (S0G292) €9  (%eT€)G9  (%¥'ST) 802 SUuoW 9 UIYNM ‘ain|re} 2160J0IIA
AUEIETEY IEIETE)] (%t'6) 6L (%2°29) 078 sypuow 9 ulyiMm ‘uoissaiddns [eaip
Buriosua/yresp
03 Jo1ad umeap peoj [ediA 1se| Jo Buiwn pue uoissaaddns [edin
020 (26'1-v0°0) 820 (%9e) T (%12 82 SN
1ualayal (%8'€T) €8T (%6°L6) 22€T ON
uolreJadaeaul 3se| Bulanp 1apaosip asn pioido ue 10y payeal |
190 (60'2-59°0) LT'T v20 (oez-180) 28T  (%TT2)9S  (%6'6T) G9¢ (G- 21005) JapiosIp snoLIdS
AN (z1'1-8€°0) 59°0 ST0 (eT'T-€7'0) 020 (%E'TT) L0T  (%6'0L) Gv6 (€ 2109s) J3pIosIp AY1IaAss ByeI9POIN
RILIEIE) Juaisyal (%9°GT) 6T (%z'6) ¢zt (¢-T 2102s) Japiosip ou/Alianss moT
Qco:mhmemoc_ 15e| Bulanp 8109s A348A8S UOIDIPPY
820 (LT1-850) 280  (%2TT)es  (%EveE) €9 pajean ‘(5-g) 8102s Aianss YbIH
v9°0 (76'1-99°0) ¥T'T (%0'8) 91 (%LvT) 66T pajeanun ‘(G-g) 2109s AyLanss YbIH
G€'0 (081-180) 12T  (%¥'GE) GE (%e'L) 66 pajeal) ‘(2-T) 8109s Ajianas mo
Juaizjal (%8€T) 18 (%9'€Y) 685 pateanun ‘(g-1) 21035 A3t1anes mo]
uoleJadJesul 3se| Bulanp paau oLIeIYIASH
o0 (29T-280)9TT  (%8VT) €S  (%+'92) LG€E =
70 (72'1-650) 580  (%STT) 6 (%C'ST) OVE 1
SVEICTE) (%TvT) 26 (%b'8Y) €59 0
uolleaadedul ise| mc_.\_J_u S9111PIgA0Wod [edlpawl JO JsquinN
9.0 (€97T-0L0) 20T  (%8.T) 08  (%S°2T) 69T UMEJP JaAsU Peo] [eJIA
10000>  (89°0-2€°0) L¥ (%z'8) ov (%6'GE) G8Y uojssauddns Jus)sisuod
s1030e} Buisodsipaid
L0
0 =118 (1D %56) (10 %56) PP uelpaw Jo
anfen-d HH paisnipy anjen-d YH 91eLreAlg oym (95) U (%) u k101

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2019 November 01.

3

Lancet HIV. Author manuscript



Page 27

Loeliger et al.

*BuLI0SUSD 10 y1eap 0} Jouid syIuoW 9> J0j AHUNLILLIOD U Ul PAMO]|0) 8JaM OUM S[enpIAIpUI 8T Sapnjoul A10681ed  UMeIP J18ABU PEO| [BJIA,, L,

“ZEST=U [210] 8U1 18U} YONS SISA[eUE 81BLIBAIQ 8U) LLO1J PAPNJOXS 818M (8T=U) PasSasse Janau Sem 2100s A111aASS UOIIOIPPE 8ul 81ayMm SpoLiad UoIeI80Ieoul Hmm._t
"0ZET=U [£101 3Y} 18y} YONS SIsA[eue a1eLIBAIQ 3U) WOL) PAPNJIXa 1am (Qg=U) Passasse Janau Sem a109s A11IaASS UORIIPPE 8y aJaym spolad Uolelaoseaul Xapu| 5
“AUNWWO9 dY} Ul umelp A e BuiAey Inoyim sAep T UIYIM PaIp JO Palesaoseaul-al JaylIa 819M OYM S|eNpIAIpUI Gz sapnjoul A10Baied 0N, ¢c¢

"sisouBeIp J0 aw Je SJUN0I A 418y} J0 uonewixoidde Ue se pasn a1am SIUN0D Q2 1SI1J J19Y) ‘a1ep SIsoubeIp 113y} JO SYIUOW € UIYIM 3|ge[IeAR SIUN0D A0 UMM Ing sisoubelp
JO BWI} 18 JUN0D QD © BuIssIW SfenpIAIpUL €€ 104 */EET=U €10} Y} Jey} Yyons sisAjeue a1eLIeAIq Y} WOJ) PapN|oxa alam (£T=u) sisouBelp 0 awil e Junod yaD pauodalun/Buissiw yim sfenpiAtpul,

682T=U [e10} 8Y} Jey Uans SISA[eue a1eLIBAI] aU} WOJ) Papn|oxa alam (T9=u) sniels [elltew papodaiun/Buissiw yum w_m:u_>_uc_~Q
AioBared ajeway sy Ul papnjoul usag aney (g=u) sejewsay Japuabsuely pue A10631ed afew ay) papn|oul usaq aney (T=u) sejew _mvcomm%\_._.u
(yreap) 1sa181Ul JO AWO2INO B} PadUBLIAdXa OYM J1ISIIBdBIRYD PaI193ds 3y} YNM S[ENPIAIPUL JO (95) U MOJ 3y} aJe palsi| QBEJZQ

"MOJaq pal1oads se eyep Buissiw 1o Buipunol 0] anp 9400T 01 WNs Jou Aew safielusdiad "(0GET=u) ajdures ay1 ul S|enpIAIpUI JO JBGUINU €101 3Y) 0 1IN0 (%) U 8Je Pasl| SISqUNN "SYIeap Z8T 84aM a1ay) YoIym
Buninp ‘s1eak-uosiad 9/Z'9 10} PAMO][O) S[ENPIAIPUI GTE'T SIPNJOUI [9poW snoluowissed [eul syl ‘Mojag paij1oads se sajgeLieA 8109s A1LISASS UONDIPPE pue JUNod #dD 8yl Joj elep Buissiw 01 ang "dn-mojjo}
Burinp syreap 8T a1am a1y ‘(sreak-uosiad gTH'9) sieak (£-9-0-€ ¥OI) Z-S 40 awn dn-mojjoy ueipaw e Buling -poriad uoiyeAIasqo ay) BuLinp pasesjal sjenpIAIpul OGE'T |8 apn|oul sasAjeue ma:mzmw

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2019 November 01.

3

Lancet HIV. Author manuscript



	Summary
	Introduction
	Methods
	Study design and population
	Data sources
	Outcomes and covariates
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.

