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Abstract: (150 words)

Retention in early HIV care has been associated with virologic suppression and improved
survival, but remains understudied in Brazil. We estimated retention in early HIV care for the
period 2000-2013, and identified socio-demographic and clinical factors associated with good
retention in an urban cohort from Rio de Janeiro, Brazil. Antiretroviral therapy-naive, HI'V-
infected persons >18 years old linked to care between 2000-2011 were included. Retention in the
first two years post-linkage (i.e. early care) was defined by the proportion of six-month intervals
with >1 HIV laboratory result. “Good” retention was defined as >1 HIV laboratory result
recorded in at least three intervals. Overall, 80% of participants met criteria for good retention
and retention significantly improved over the study period. Older age, higher education level and
early antiretroviral therapy initiation were associated with good retention. Efforts to improve
retention in early care in this population should target younger and less-educated HIV-infected

persons.

Keywords: Retention, Acquired Immunodeficiency Syndrome, Highly Active Antiretroviral

Therapy, Cohort Studies, Urban Population.



Resumen:

La retencion temprana en el tratamiento del VIH ha sido asociada con supresion virolégica y
mejora de la sobrevida, pero esto ha sido poco estudiado en Brasil. Estimamos la retencion
temprana en el tratamento del VIH durante el periodo 2000-2013 e identificamos los factores
socio-demograficos y clinicos relacionados con buena retencién en una cohorte urbana de Rio de
Janeiro, Brasil. Personas infectadas con el VIH, sin tratamiento antiretroviral previo, con al
menos 18 afios de edad y que empezaron tratamento entre 2000 y 2011 fueron incluidos. La
retencion en los dos primeros afios después del comienzo de tratamiento (es decir, “temprana en
el tratamiento ”) fue definida por la proporcién de intervalos de seis meses en los que hubo al
menos 1 resultado de laboratorio del VIH reportado. Definimos “buena” retencién como tener un
resultado de laboratorio para monitorear el VIH en al menos tres intervalos. En general, 80% de
los participantes cumplieron con el criterio para “buena retencion” y esta mejoro
significativamente durante el periodo del estudio. Mayor edad, nivel de educacién superior y la
iniciacion temprana de la terapia antirretroviral estuvieron asociados con buena retencion. Los
esfuerzos para mejorar la retencion temprana en el tratamiento en esta poblacion deben dirigirse

a las personas infectadas por el VIH mas jévenes y menos educados.



Introduction

HIV is a chronic infection that can be effectively managed with regular medical care that
provides HIV-infected persons with timely antiretroviral therapy (ART) and opportunistic
infection prophylaxis, monitoring of viro-immunologic response, and management of toxicities
and co-morbidities (1,2). Furthermore, engagement in HIV care can facilitate access to ancillary
services, such as risk reduction counseling and social benefits, as well as referrals to specialty
care (3-5). Retention during the first 1-2 years in HIV care has specifically been associated with
virologic suppression (6-8) and improved survival (1,9,10). Thus, it is important to understand
the major drivers of retention in early HIV care to achieve optimal health outcomes for HI'V-
infected persons and to inform efforts aimed at preventing HIV transmission. In the United
States, factors previously associated with improved retention in early HIV care include: older age
(8-10), non-black race (9,10), lower baseline CD4+ T lymphocyte counts (CD4) (8,9), faster

linkage to care (10), diagnosis of AIDS (10), and non-AIDS-related co-morbidities (8,9).

The scientific literature provides different definitions of retention in HIV care that vary
between settings with different resource availability. One widely used method of quantifying
retention is by estimating the proportions of individuals completing individual steps of care (HIV
diagnosis, linkage to care, retention in care, ART initiation, virologic suppression) in a given
calendar year (11-13). In high-income settings, studies have employed more nuanced methods
that focus on longitudinal measures of retention based on visit frequency or visit constancy to
quantify retention over time (14-17). In resource-limited settings, retention has been defined as
being alive and receiving ART at the end of a follow-up period (18) or as being loss to follow-up
after a given time interval following a clinic visit, which implicitly assumes that persons lost to

follow-up are no longer engaged in care (2). However, tracing studies have shown that many
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participants who are “lost” to follow-up are actually receiving care elsewhere (2). Therefore, in
addition to considering the retention measure applied, it is also important to consider whether a

study describes clinic-specific or population-specific retention in HIV care.

Retention in HIV care remains understudied in Brazil. To date only two population-based
estimates exist. In 2012 and 2013, the Brazilian Ministry of Health (BMoH) estimated that 82%
and 83%, respectively, of HIV-infected persons linked to HIV care country-wide were retained
(11,19). For these estimates, retention was quantified within the context of steps of HIV care and
defined based on the presence of at least two CD4 or two HIV-1 RNA measurements or an
episode of ART dispensation within the Brazilian public healthcare system in the last 100 days of
the calendar year (19). While providing valuable insight into country-wide retention estimates,
these estimates do not take into account the longitudinal nature of HIV care. In addition, though
the use of labs to measure retention is common practice, these estimates did not discern between

labs performed in inpatient or outpatient settings, which may represent different types of care.

Our study had two objectives: First, estimate retention in early HIV care and describe the
prevalence of retention in early HIV care over time among HIV-infected persons receiving care
at the HIV/AIDS program at the Instituto Nacional de Infectologia Evandro Chagas, Fundagao
Oswaldo Cruz (INI) in Rio de Janeiro, Brazil. Second, evaluate and quantify associations of

socio-demographic and clinical factors with good retention in early HIV care.

Methods

Study Design and Participants

To characterize retention in early HIV care among HIV-infected persons, we conducted a
cross-sectional study employing a clinical database at the HIV/AIDS program at INI. All ART-
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naive, HIV-infected persons >18 years old who initiated HIV care between January 1, 2000 and
June 30, 2011 were eligible for inclusion. Linkage to care was defined as the date of the first
outpatient CD4 or HIV-1 RNA, or ART initiation date, whichever occurred first. To be included
in the present study, participants must have been linked to care at INI within 6 months after their
first clinic visit and survived for at least two years post-linkage. Participants who became

pregnant during the 2 years post-linkage or participated in a clinical trial were excluded.

Study Site and Data Collection

The HIV/AIDS program at INI is one of the largest providers of primary, specialty and
tertiary care for HIV-infected persons in Rio de Janeiro State, and a national reference center for
care, research and training related to HIV/AIDS. At their first clinic visit, participants receive a
registration number, an appointment reminder card, and a visit with an HIV care provider. In
order to obtain HIV laboratory testing, participants receive prescriptions from their HIV care
provider and return at a later date to get their blood drawn. Support staff provide outreach

services to patients identified by HIV care providers as missing from care.

A longitudinal, observational HIV clinical database has been maintained at INI since
1998. Cohort procedures have previously been described (20-22). Briefly, data are updated bi-
annually using outpatient and inpatient clinical documentation, including ART regimen data and
laboratory results. Trained abstractors record information into standardized forms, which are

processed into a central database.

Outcome definition

Our definitions for linkage and retention were informed by BMoH guidelines, which
recommend laboratory monitoring every six months (23). Similar to previous studies
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(6,8,10,24,25), early HIV care was defined as the first two years after linkage. Retention in early
HIV care was measured using visit constancy, and defined by the proportion of six-month
intervals with >1 CD4 or HIV-1 RNA measurement in the outpatient setting. Hence, having >1
CD4 or HIV-1 RNA outpatient measurement in 4, 3, 2, 1 or none of the six-month intervals
implied retention in early HIV care of 100%, 75%, 50%, 25% and 0%, respectively. Good
retention in early care was defined as greater than 75% retention, hereafter referred to as “good”
retention. Similar to previous studies (10,16,24), HIV laboratory results were considered

surrogates for clinic visits. Inpatient labs were excluded from the retention calculation.

Socio-demographic and clinical factors

Socio-demographic factors were self-reported at the first clinical visit and are defined
below. Age was calculated as the difference between date of birth and date of the first clinic visit.
Sex was biological sex at birth. Education level was dichotomized into >8 years and <8 years of
formal education. HI'V transmission route was hierarchically categorized as intravenous drug use
(IDU, regardless of sexual exposure), men who have sex with men, heterosexual, other, or
unknown. Other HIV transmission routes included: vertical transmission (n=2), work accident
(n=3), and transfusion (n=6). Race was provider-reported at the first clinic visit and

dichotomized as white or non-white.

Clinical factors are defined as follows: Time-to-linkage was calculated by the difference
between HIV diagnosis date and the date of linkage to care and dichotomized into <3 months and
>3 months. ART initiation was defined as the first recorded ART initiation date and categorized
into <3 months post-linkage, 3-24 months post-linkage and >24 months post-linkage. Baseline

CD4 was defined as the first CD4 <3 months post-linkage. Baseline HIV-1 RNA was defined as



the first HIV-1 RNA <3 months post-linkage and <7 days after ART start date. If linkage was
determined by the date of a CD4 or HIV-1 RNA measurement then that value was considered as
the baseline. AIDS-defining illness was defined as diagnosis before the end of the early care
period using the Centers for Disease Control and Prevention 1993 criteria (26). Metabolic
disease was defined as diagnosis before the end of the early care period with >1 of the following:
diabetes (fasting blood glucose > 126mg/dL, random blood glucose >200 mg/dL or hemoglobin
Alc >6.5%), dyslipidemia (LDL >159 mg/dL or HDL <40 mg/dL), hypercholesterolemia (total
cholesterol >239 mg/dL), hypertriglyceridemia (triglycerides >199 mg/dL) or hypertension
(diastolic blood pressure >100 mmHg). Depression was defined as clinical diagnosis before the
end of the early care period. Hospitalization during early care was defined as hospital admissions

before the end of the early care period, and dichotomized into >1 or no hospitalizations.

Statistical analysis

Descriptive statistics demonstrate the distribution of socio-demographic and clinical
factors overall and by retention category. Statistical differences were assessed by chi-squared test
for categorical factors and Kruskal-Wallis test for continuous asymmetric factors. Unadjusted
and adjusted binomial logistic regression models were used to quantify the association of factors
with good retention (75%). Statistical differences were assessed by Wald test z statistic. Factors
in the adjusted model included: Sex, Race, Education, Transmission Route, Time-to-linkage,
ART start date, Baseline CD4, Baseline log HIV-1 RNA, AIDS-defining Illness, Depression,
Metabolic Disease, Hospitalizations, Year of linkage. All analyses were performed using R

Statistical Software (R version 3.1.1).

Results



Between January 1, 2000 and June 30, 2011, 2,852 HIV-infected persons initiated care at
the INT HIV/AIDS program, of which 54% were >18 years old, ART-naive and had never
participated in an HIV clinical trial. Of those participants, 151 were not linked to care, 107 died
during the early care period and 39 became pregnant during the early care period. The resulting
study population consisted of 1,251 HIV-infected persons, of which 1,049 were linked by

laboratory results, 171 were linked by ART start date, and 31 were linked by both (Figure 1).

Table 1 describes the study population overall and by retention group. The study
population was 71% male, 48% non-white and had a median age of 35 years [interquartile range
(IQR) 28, 42]. Approximately half of participants had >8 years of education, reported being
heterosexual, and were linked to care <3 months of their diagnosis. The majority initiated ART
during early care (70%). The median baseline CD4 was 330 cells/mm?®(IQR 133, 522) and the
median baseline log HIV-1 RNA was 4.65 (IQR 3.99, 5.21). Before the end of the early care
period, more HIV-infected persons were diagnosed with a metabolic disease (49%) than an
AIDS-defining illness (41%) or depression (15%). Eighty percent (N=1,001) of the study
population met criteria for good retention. Compared to the those with poor retention in early
care, a larger proportion of participants achieving good retention were linked to care <3 months
after HIV diagnosis (51 vs. 43%, p = 0.02), diagnosed with depression (16 vs. 12%, p = 0.10),
diagnosed with a metabolic disease (51 vs. 41%, p = 0.005) and had a baseline CD4 <350

cells/mm? (52 vs. 42%, p = 0.04) (Table 2).

Figure 2 illustrates the prevalence of good and poor retention in early HIV care over the
study period. The proportion of newly linked individuals with good retention in care increased
from 61% to 77% in 2000 and 2011, respectively. Table 2 shows the unadjusted and adjusted

models for the association of socio-demographic and clinical factors with good retention. As
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chronological year of linkage increased so did the odds of good retention in early care [adjusted
odds ratio (AOR) = 1.12; 95% confidence interval (95 % CI) 1.07-1.18]. Compared to
individuals <30 years of age, older individuals were more likely to have good retention (30-40
years AOR = 1.63, 95 % CI 1.16-2.32; 40-50 years AOR = 2.85, 95 % CI 1.83-4.52; >50 years
AOR =2.37, 95 % CI 1.29-4.56). Individuals who had >8 years of education (AOR = 1.97; 95 %
CI 1.43-2.75) and initiated ART during the early care period were also more likely to have good
retention (<3 months post-linkage AOR = 3.24, 95 % CI 1.89-5.58; 3-24 months post-linkage
AOR =1.59, 95 % CI 1.03-2.50). However, individuals with unknown HIV transmission route
(AOR=0.22 [0.10-0.48]) and unknown baseline CD4 (AOR=0.30; 95 % CI 0.15-0.63) were less
likely to achieve good retention. Metabolic disease, time-to-linkage and baseline CD4 <350
cells/mm?® were only associated with good retention in the unadjusted model. Hospitalization

during early care was not associated with good retention.

Discussion

The present study addressed retention in early HIV care among HIV-infected persons
from Rio de Janeiro, Brazil. Overall, we found the proportion of HIV-infected persons achieving
good retention to be comparable to estimates from high-income settings. Although we identified
individual- and clinic-level factors associated with good retention it is possible that system-level
factors may have contributed to our finding of improved retention over time. Early ART
initiation had the strongest association with good retention, further highlighting its importance as
a foundation of HIV care. Importantly, socio-demographic factors associated with good retention
suggest that there may be social and behavioral determinants of health influencing retention in

early HIV care in this urban Brazilian population.
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It is encouraging that 80% of HIV-infected persons linked to care at INI from 2000 to
2011 achieved good retention. This estimate surpassed those from clinic-based and population-
based studies in the United States using comparable retention measures in which 68-72% of
HIV-infected persons were retained in at least 3 out of 4 six-month intervals during the first two
years in care (8,10). Overall retention in early care improved over time; however, there seems to
be two distinct periods from 2000-2002 and from 2003-2011 when the proportion of participants
achieving good retention jumped from 54-61% to 77-89%, respectively (Figure 2). It is possible
that improved local infrastructure may have contributed to our findings. During the study period,
INI hired 2 nurses dedicated to the HIV/AIDS clinical cohort, and CD4 and HIV RNA-1 testing
availability increased as the cost of testing decreased and the capacity to conduct these tests
increased. These local improvements likely increased laboratory monitoring and may have
contributed to our observed increase in good retention over time. Additionally, country-wide
outpatient service assessments from 2001 and 2007 found that the proportion of sites with
adequate CD4 and HIV-1 RNA monitoring increased by 31% and 90% (27), respectively,
indicating that CD4 and HIV RNA-1 testing became increasingly available over the study period.
Our findings of high retention in early HIV care and its improvement over time are reassuring.
Future studies are needed to understand the elements of healthcare infrastructure that may be

impacting retention.

Initiating ART <3 months post-linkage increased the odds of good retention more than
three-fold. HIV-infected persons who are on ART are likely more driven to engage in HIV care in
order to evaluate viro-immunologic response. Although increased laboratory monitoring
following ART initiation may explain improved retention, this effect would not be expected to

last throughout the early care period. Importantly, Brazilian guidelines between 2000 and 2011

11



recommended ART initiation for those with a CD4 < 350 cells/mm? or for symptomatic HIV-
infected persons (28). Encouragingly, later ART initiation was also associated with good
retention indicating that participants who were ineligible for early ART initiation were likely
returning during early care to evaluate eligibility. These findings reinforce the importance of
early ART initiation, which has already been shown to prevent HIV transmission and improve
HIV-related health outcomes (29-31). Notably, our findings suggest that retention in early HIV
care should continue to improve as Brazil expands universal access to all HIV-infected persons

regardless of CD4 (32).

We also identified socio-demographic factors associated with retention in early HIV care.
First, having >8 years of education doubled the odds of having good retention. Education has
increasing relevance to the AIDS epidemic in Brazil as there is a growing proportion of HI'V-
infected persons with lower education level (33,34). In Brazil, behavioral and social factors
associated with lower education level include lower socio-economic status (35), poorer health
literacy (36), less healthcare utilization (35), alcohol dependence (37) and STD risk behaviors
(38,39). Lower education level has also been associated with poor HIV-related outcomes, such as
virologic failure and poor ART adherence (40-42). Thus, in Brazil, education is an indicator of
social and behavioral determinants of health, which likely contribute to disparities in HIV related
outcomes and retention in early care. Furthermore, participants with lower education level may
also be more likely to have unmet support service needs, such as housing and employment
assistance, which have been shown to be substantial barriers to retention in HIV care (43,44).
Clinic-based ancillary services addressing unmet needs have been shown to improve retention in

HIV care (45-47). Our findings suggest that addressing the needs of HIV-infected persons with
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lower education level will likely play an important role in controlling the AIDS epidemic in

Brazil.

Another factor significantly associated with good retention was age. Consistent with
retention studies in high-income settings (8-10), older individuals were more likely to achieve
good retention in early care. Young adults are more likely to have poor adherence to ART
(40,42,48) and suffer poor HIV-related outcomes, such as virologic failure and virologic rebound
(49). However, compared to older age groups, young adults are more likely to experience viral
suppression associated with improved retention in HIV care (7). Thus, retention in early HIV
care may be particularly important for younger age groups. HIV-related stigma has been found to
play a role in poor ART adherence and nondisclosure of HIV status among young adults (50,51),
and may also explain why younger HIV-infected persons experience poor retention in early care
at INI. Case management, peer-patient navigation systems and co-located services that
recognize the unique needs of younger HIV-infected persons are promising models to address

age-specific barriers to retention in early care (52-54).

Lastly, we found unknown baseline CD4 and unknown transmission route to be
associated with reduced odds of achieving good retention. Further analysis showed that
participants with unknown baseline CD4 were linked to care earlier during the study period,
which supports the hypothesis that improved local infrastructure may have contributed to
improved retention over time (data not shown). In regards to transmission route, participants
with unknown transmission route consisted solely of men. We suspect that unknown
transmission route might have resulted from non-disclosure. Both unknown baseline CD4 and

unknown transmission route have been previously associated with poor retention (17,55). Given
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the low number of participants in these groups, however, we cannot confidently draw inferences

about these associations.

This study has a number of limitations. First, the inexistence of a longitudinal database of
clinic visits forced us to use CD4 and HIV RNA-1 testing results as surrogate for clinic visits.
Though this approach has been used in other studies (10,16,24), it is possible that, in the present
study, retention was underestimated in periods when testing was less available for structural
reasons, as cited above. Thus, it is particularly reassuring that despite these limitations, our
estimates of retention in care were as high as those found in high-income settings. Other
limitations include the cross-sectional nature of the study precluding inferences about causality,
and the fact that this was a clinic-based study so that findings may not be generalizable to other
populations. Furthermore, socio-demographic data recorded at the first clinic visit may have been
influenced by HIV care providers entering information into the medical chart. Lastly, we were
not able to take into account substance abuse and transgender identity, which have both been
shown to influence retention in HIV care (8,9,56). Future studies are necessary to investigate

how these factors are associated with retention in early HIV care.

Conclusions

In summary, retention in early HIV care was high and improved over time in this urban
Brazilian cohort. Interventions aimed at improving retention in early HIV care should prioritize
less-educated and younger HIV-infected persons. This study demonstrated the feasibility of using
laboratory results to longitudinally monitor retention in early HIV care in Brazil at the clinic-
level. Applying similar approaches at regional or national levels may further inform structural

and programmatic efforts aimed at optimizing HIV care in developing country settings.
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Figures:
Figure 1: Flowchart of inclusion and exclusion criteria
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Figure 1: Flowchart of inclusion and exclusion criteria:
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v within 6mos
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initiated care
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date initiated care
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107 died during first 2
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» 171 linkage date = ART start date
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Figure 2: Retention in early care among participants linked to care at the HIV outpatient clinic at INI, 2000-2011
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Tables:

Table I: Descriptive statistics of study population and retention groups *

Study Population  100% Retention = 75% Retention 50% Retention 25% Retention 0% Retention Test Statistic” p value®
Total 1251 (100) 663 (53) 338 (27) 144 (11) 70 (6) 36 (3)
Sex (male) 895 (71) 475 (72) 242 (72) 103 (71) 50 (71) 25 (69) 0.082 (4 df) 0.99
Race (non-white) 596 (48) 319 (48) 162 (48) 66 (46) 35 (50) 14 (39) 1.521 (4 df) 0.82
Age
median (IQR) 35 (28, 42) 37 (29, 44) 35 (29, 42) 32 (26, 38) 30 (25, 36) 32 (27, 42) 30.17 (1 df) <0.001
<30 years 398 (32) 188 (28) 99 (29) 60 (42) 35 (50) 16 (44) 41.932 (12 df) <0.001
30-40 years 444 (35) 222 (33) 134 (40) 56 (39) 22 (31) 10 (28)
40-50 years 292 (23) 178 (27) 79 (23) 20 (14) 10 (14) 5(14)
>50 117 (9) 75 (11) 26 (8) 8 (6) 3(4) 5(14)
Education (>8 years) 633 (51) 359 (54) 176 (52) 58 (40) 23 (33) 17 (47) 18.749 (4df) < 0.001
Transmission route 36.670 (16 df)  0.002
Heterosexual 690 (55) 377 (57) 182 (54) 77 (53) 38 (54) 16 (44)
MSM 497 (40) 263 (40) 137 (40) 59 (41) 26 (37) 12 (33)
IDU 15(1) 501) 6 (2) 1(1) 23) 1(3)
Unknown 38 (3) 13 (2) 9(3) 7 (5) 34 6 (17)
Other 11 (1) 51 4(1) 0 (0) 1) 1(3)
Time-to-linkage <3mo © 622 (50) 345 (52) 169 (50) 61 (42) 32 (46) 15 (42) 5.936 (4 df) 0.20
ART start date 23.399 (8df) 0.003
>24months post-linkage 377 (30) 174 (26) 103 (30) 50 (35) 35 (50) 15 (42)
3-24months post-linkage 260 (21) 139 (21) 70 (21) 33 (23) 11 (16) 7 (19)
< 3months post-linkage 614 (49) 350 (53) 165 (49) 61 (42) 24 (34) 14 (39)
Baseline CD4 cells/mm?®*
median (IQR) ¢ 330 (133, 522) 311 (114, 498) 335(152,539) 378 (163,588) 381 (228,613) 447 (255, 679) 8.4931 (1df)  0.004
> 350 558 (45) 285 (43) 152 (45) 69 (48) 37 (53) 15 (42) 37.657 (8df)  <0.001
<350 624 (50) 354 (53) 164 (48) 66 (46) 28 (40) 12 (33)
Unknown 69 (5) 24 (4) 22 (6) 9 (6) 5(7) 9 (25)
Baseline log HIV-1 RNA  4.65 4.7 4.57 4.65 4.60 4.68 1.4539(1df) 0.23
(IQR) "¢ (3.99, 5.21) (4.05, 5.27) (4.01, 5.16) (3.86, 5.20) (3.68, 5.21) (2.62, 5.06)
AIDS-defining illness ™' 518 (41) 281 (42) 135 (40) 59 (41) 26 (37) 17 (47) 1.592 (4 df) 0.81
Depression” 187 (15) 106 (16) 52 (15) 23 (16) 4 (6) 2 (6) 7.926 (4 df) 0.09
Metabolic disease ™ 610 (49) 335 (50) 173 (51) 70 (49) 21 (30) 11 (31) 16.261 (4 df)  0.003
>1 hospitalization during 233 (19) 126 (19) 57 (17) 34 (24) 10 (14) 6 (17) 4.078 (4 df) 0.40
early care period
2008 2007 §F1 lload <0.001

E ﬁ%l‘%i) exce[])% Va'lere noted otherw

1arad-tast fr]nnrnoc of frea

15905@29994 caluaxidig 206, 2009)

(2004, 2009)

(20021\ .mm ) ors

e Gt gngy” 5 PR

and Kruskal Walhs test (degrees of freedorn) for continuous variables.

c Time to linkage = date of linkage — date of HIV diagnosis.
d First CD4 count result <3 months after date of linkage.
e Missing 69 baseline CD4 values.
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h Dlagnosed before end of the early care period.

i Center for Disease Control and Prevention (CDC) definition.
j Diagnosed with at least one of the following: hypertension, diabetes, dyslipidemia,

hypertriglyceridemia, or hypercholesterolemia.
MSM = men who have sex. IDU = intravenous drug user.



Table II: Unadjusted and adjusted logistic regression models for good retention (>75%) in early HIV care.*®

Good retention: >75%  Poor retention: <75%  Unadjusted OR ~ Wald test p value Adjusted OR ° Wald test  p value
(n=1001) (n=250) [95CI] z value [95CI] z value
Sex (male) 717 (72) 178 (71) 1.02 [0.75, 1.38] 0.134 0.89 1.25[0.83, 1.87] 1.070 0.29
Race (non-white) 481 (48) 115 (46) 1.09 [0.82, 1.44] 0.581 0.56 1.06 [0.77, 1.45] 0.345 0.72
Age
<30 years 287 (29) 111 (44) Ref Ref Ref Ref Ref Ref
30-40 years 356 (36) 88 (35) 1.56 [1.14, 2.16] 2.741 0.006 1.63 [1.16, 2.32] 2.766 0.006
40-50 years 257 (26) 35 (14) 2.84 [1.89, 4.35] 4.923 <0.0001  2.85[1.83,4.52] 4.547 <0.0001
>50 101 (10) 16 (6) 2.44 [1.41, 4.46] 3.063 0.002 2.37 [1.29, 4.56] 2.697 0.007
Education (>8 years) 535 (53) 98 (39) 1.78 [1.34, 2.37] 4.001 <0.0001 1.97[1.43,2.75] 4.074 <0.0001
Transmission route
Heterosexual © 559 (56) 131 (52) Ref Ref Ref Ref Ref Ref
MSM 400 (40) 97 (39) 0.97[0.72,1.30] -0.229 0.83 0.80[0.53,1.19] -1.112 0.26
IDU 11 (1) 4(2) 0.65[0.22, 2.36] -0.742 0.46 0.76 [0.22, 3.04] -0.429 0.70
Unknown 22 (2) 16 (6) 0.32[0.17, 0.64] -3.306 0.001 0.22 [0.10, 0.48] -3.871 0.0001
Other 9 (1) 2(1) 1.29[0.34, 8.42] 0.067 0.73 1.3310.30,9.28] 0.340 0.74
Time-to-linkage < 3mo ¢ 514 (51) 108 (43) 1.39 [1.05, 1.84] 2.300 0.02 1.17[0.86, 1.59] 1.013 0.30
ART Initiation
>24months post-linkage 277 (28) 100 (40) Ref Ref Ref Ref Ref
3-24months post-linkage 209 (21) 51 (20) 1.48 [1.01, 2.18] 2.009 0.04 1.59 [1.03, 2.50] 2.049 0.04
< 3months post-linkage 515 (51) 99 (40) 1.88 [1.37,2.57] 3.935 <0.0001  3.24[1.89,5.58] 4.266 <0.0001
Baseline CD4 cells/mm?®
> 350 437 (44) 121 (48) Ref Ref Ref Ref Ref Ref
<350 518 (52) 106 (42) 1.35[1.01, 1.81] 2.043 0.04 0.68 [0.43,1.08] -1.624 0.10
Unknown 46 (5) 23 (9) 0.55[0.33, 0.96] -2.147 0.03 0.30 [0.15, 0.63] -3.237 0.001
AIDS-defining illness ¢ 416 (42) 102 (41) 1.03[0.78, 1.37] 0.218 0.83 0.87 [0.60, 1.28] -0.690 0.39
Depression 158 (16) 29 (12) 1.4310.95, 2.22] 1.653 0.10 1.50[0.97, 2.40] 1.761 0.08
Metabolic disease " 508 (51) 102 (41) 1.50[1.13,1.98] 2.805 0.005 1.2810.94, 1.74] 1.559 0.12
>1 hospitalization during 183 (18) 50 (20) 0.89[0.64, 1.28] -0.624 0.53 0.76 [0.50, 1.15] -1.329 0.18
early care period
Year of linkage [(IQR) 2007 (2005, 2009) 2006.5 (2002, 2009) 1.12[1.07,1.17] 5.136 <0.0001 1.12[1.07,1.18] 4.546 <0.0001

per year increase]
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