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Abstract

Poor retention in care is associated with higher viral load (VL) results and decreased rates of viral load suppression (VS)
in people living with HIV (PLWH). Therefore, improving retention in HIV care is a priority of national significance. The
NC-LINK Retention Project utilized a systematic approach to identify, locate, and attempt to return to care patients who did
not attend a clinic appointment for 6-9 months. Clinical and surveillance data were used to evaluate associations between
patient characteristics and VL outcomes. Between January 1, 2013 and December 31, 2014, 1118 patients at participating
clinics were identified as out-of-care and referred to retention staff. Of these, 712 (64%) were located in North Carolina.
Patients with recent prior medical care (aPR 1.43, 95% CI 1.25, 1.66) and recent VS (aPR 1.28, 95% CI 1.16, 1.41) were
more likely to be located. Of located patients, 58% re-engaged in care within 90 days of retention referral. Patients who
achieved VS within 180 days were more likely to be 4049 years (aPR 1.19 95% CI 1.01-1.40; compared with 18-29 age
group), had insurance at their last visit (aPR 1.19 95% CI 1.01-1.77), had a care visit in the prior year (aPR 1.37 95% CI
1.05-1.77), and had VS at the prior care visit (aPR 2.54 95% CI 1.98-3.25). Clinic-based retention efforts may be effective
at helping PLWH decrease out-of-care periods, but prior patterns of care usage persist.
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Introduction

People living with HIV (PLWH) require long-term care
to maximize health outcomes and achieve viral suppres-
sion (VS). Consistent engagement, or retention, in HIV
care is one of the strongest predictors of initiating ART
[1, 2] and achieving viral suppression for PLWH [1, 3-5].
Conversely, poor retention in care is associated with higher
viral loads (VL) and decreased rates of VS for PLWH
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[1, 4, 6], as well as other adverse outcomes, including
increased hospitalizations, development of AIDS-defining
illnesses [2, 7, 8], and increased risk of mortality [2, 4, 9,
10]. Therefore, improving retention in HIV care is a pri-
ority of national significance, especially in the Southern
Region of the US, which is disproportionately impacted by
HIV. The South possesses the highest HIV incidence rates,
accounting for half of all new HIV diagnoses in the US,
while having just over one-third of the country’s popula-
tion [11]. Furthermore, compared to other regions, HIV
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and AIDS case-fatality rates are significantly higher while
survival rates are significantly lower in the South [12, 13].

North Carolina’s population of PLWH mirrors that of
the rest of the South. As of 2015, there were 33,388 PLWH
in NC. However, estimates indicate that when includ-
ing those who are undiagnosed, this number was closer
to 36,800 PLWH, of which only approximately 21,300
were retained in care, defined as at least two care visits
3 months apart in 1 year or demonstrating viral suppres-
sion within the year [14]. The unique social and demo-
graphic factors of the South may offer a partial explanation
of these disparities in HIV incidence and mortality. The
South experiences higher rates of poverty, unemployment,
lack of health insurance, and stigma around HIV infection
than other regions in the US, all of which may work as
barriers to accessing HIV care [15]. The South also has a
higher proportion of individuals with HIV living in rural
areas [13], lacking public resources, creating a significant
barrier to accessing and maintaining HIV care [15-17].
This is true in North Carolina [18], where transportation
options are solely dependent on private resources [19].
In addition to lack of material resources, stigma is highly
prevalent, and subjects reported avoiding relationships
because they believe they are at risk of being judged if
they disclose their HIV status. Both of these beliefs make
it difficult to access resources that do exist [20].

Some of the most widely-used interventions to increase
retention in care include using patient navigators, care coor-
dinators, and medical case managers to work closely with
newly diagnosed patients and those at-risk for being out of
care [21-24]. Prior to 2014, many of these interventions
focused on linking and retaining newly diagnosed PLWH to
care and most used a dedicated person(s) to staff the inter-
vention [25]. Outreach interventions have demonstrated
success in re-engagement of those considered out-of-care
[26]. In a systematic review of methods to increase linkage,
retention and reengagement in care, only three of the ten
identified interventions focused on delivering interventions
to a general clinic population; only one described methodical
monitoring of the clinic population for retention [25]. Since
systematic monitoring in the international retention guide-
lines is a recommendation, there was a need for effective
strategies to improve retention and re-engagement in care
for PLWH [27]. As part of the Systems Linkages Initiative,
the NC LINK Project developed a clinic-based protocol that
five Ryan-White clinics used to retain people living with
HIV (PLWH) in care. The NC-LINK Retention Project uti-
lized a systematic approach to identify, locate, and attempt
to return to care out-of-care patients who did not attend a
clinic appointment for 6 or 9 months. This paper addresses
the following research questions for the NC LINK Retention
Intervention: What are the demographic and clinical charac-
teristics of PLWH who are retained in care after receiving
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this intervention? What proportion of PLWH returned to
care and achieved VS following the intervention?

Methods
Setting

The Division of Public Health’s AIDS Care Program divides
NC into 11 geographic regions for HIV service delivery.
Each region participated in the NC-LINK Learning Collabo-
rative, the process used to develop the NC-LINK interven-
tions and were offered the opportunity to participate in this
intervention. Five clinics in four different regions of North
Carolina participated. All were Health Resources and Ser-
vices Administration (HRSA) Ryan White funded clinics
in central and eastern NC and ranged in size from approxi-
mately 400-1950 total HIV patients. Sites A and B were
academic Infectious Disease clinics, while Site C included
two small rural clinics and Site D was a clinic in a regional
medical center.

Out-of-Care Participants

Patients were eligible for a retention intervention referral if
they were identified as potentially out-of-care based on lack
of attendance at a medical visit in the prior 6-9 months and
had no known future appointment scheduled with an HIV
medical provider. Lists of these out-of-care patients were
generated monthly in each of the clinics using CAREWare
and electronic medical records. Persons with a future HIV
medical provider appointment were removed from the list.
The remaining persons were considered as potentially out
of care.

Intervention
Clinic-Based Out-of-Care Intervention

The NC-LINK Retention Intervention has been described
previously [28]. The intent of the intervention design was to
create a low-intensity intervention that would prevent gaps
in care and could be incorporated into the usual activities of
clinic staff. Briefly, NC CAREWare and/or clinic electronic
medical records (see below) were used to generate a list of
active clinic patients who had not had a clinic visit in at least
the previous 6 or 9 months (time frame was clinic-specific).
This intervention was based solely on clinic appointment
attendance and was not a surveillance data-based inter-
vention. PLWH who were identified for this intervention
between January 1, 2013 and December 31, 2014 were
included in this analysis, (Fig. 1). The initial out-of-care lists
were manually reviewed by clinic staff to remove patients
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Fig. 1 Out-of-care patients referred for clinic-based retention services
and final intervention status

with future scheduled appointments or who were already
known by staff to have moved, died, or become incarcer-
ated. Then, clinic-based retention staff used letters, phone
calls, and database searches to locate, contact, and resched-
ule the out-of-care patients with the goal of retaining the
patient in active care. This is inherently a low-touch [29]
intervention where clinic staff used only phone calls to try
to reach and reschedule patients. If all strategies were used
and the patient was either unable to be located or located but
not retained at the current clinic, referrals were then made
from the clinics to public health team members, called State
Bridge Counselors (SBC), for further intervention including
home visits. The SBC intervention and program outcomes
have been reported elsewhere [30, 31].

Intervention Staffing

The five clinics divided the activities amongst existing staff.
List generation was usually performed by the person manag-
ing the data and reporting for Ryan White funding require-
ments. The time for this activity was approximately one-half
a day per month. The follow-up with patients was usually
performed by patient navigators or case managers already
working with the clinic as employees or in affiliated agen-
cies. The time and effort required ranged from 7 to 19 min/
week (average 12 min) for every ten patients in the clinic
census. The staff assigned to patient follow-up were already
responsible for reaching out to patients found by providers
to be missing from the clinic. However, the previous efforts
were ad hoc requests by providers or in large batches at
infrequent intervals. The use of the retention intervention

provided a structure to ensure that patients were looked for
systematically and at shorter intervals, the work was distrib-
uted throughout the staff, and identification of out-of-care
patients was comprehensive rather than based on provid-
ers’ personal lists or memories. The clinics with the lowest
amount of time per patient did report that sometimes they
were not able to complete the list within 30 days if other
work or staffing demands occurred (i.e. annual enrollments
into the state AIDS drug assistance program).

Documentation of Services

Clinic-based retention staff tracked their retention efforts in
CAREWare to record clinical data, generate HRSA-required
service report data, and monitor clinical quality indicators.
These clinics all had prior experience using CAREWare,
and a unique table was created for the purpose of recording
time spent on retention efforts, methods used, and the 30 day
outcome. Once communication was made with the patient,
actions taken to aid the patient with care engagement were
tracked as ‘services’ in CAREWare. Retention staff docu-
mented the status (see below for variable definitions) of the
patient after 30 days of retention efforts from the perspective
of the clinic.

Lost-to-Care Intervention

Persons who were not located with the retention intervention
services were considered as “lost-to-care” and referred to a
Division of Public Health team of State Bridge Counselors.
This intervention and the outcomes have been described
elsewhere [30, 31] and are not included in the analyses
reported here.

Ethical Issues
Data Sharing

In 2013, a joint statement was issued by the NC Division
of Public Health Legal and Regulatory affairs and the State
AIDS Director allowing for the release of information under
HIPAA for the purposes of treatment and health care without
requiring a specific data sharing agreement between entities.
This resulted in changes that allowed clinics to see informa-
tion for their patients in any domain in which that patient
exists. Prior to this, the Ryan White clinics in North Carolina
used CAREWare, but each agency only had access to their
own service information. The ability to see all patient care
information and determine if care was being provided in
another clinic improved coordination of care services and
allowed efforts to be focused on those patients truly in need
of retention services [28].
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Waiver of Consent

The study was performed under the direction of the Insti-
tutional Review Boards at Duke University and NC Divi-
sion of Public Health. The intervention was considered
quality improvement activity and informed consent was not
required.

Methods of Evaluation
Implementation Reporting

Implementation science has as a goal the modification of
human behavior in the delivery of services rather than the
generation of new generalizable knowledge. Consequently,
the standard elements of scientific publications are not
always well aligned with the presentation of this data, lead-
ing to inconsistent descriptions [32]. SQUIRE guidelines
have been developed to present program implementation and
quality improvement data and form a knowledge base for
implementation science. This article has been prepared using
the SQUIRE guidelines to allow an accurate presentation of
quality improvement work.

NC CAREWare

CAREWare is HRSA’s electronic health and social support
services information system for Ryan White HIV/AIDS
Program grant recipients. NC CAREWare is a repository of
NC Ryan White service data recorded by agencies receiving
Ryan White PART B funding from the North Carolina AIDS
Care Program. The program is shared by all funded service
agencies in the state, allowing staff to see if patients have
received services from other providers. The referral tool in
CAREWare was used to record a referral for out-of-care ser-
vices, but also allowed for the designated staff member and
the outcome of the retention service to be recorded. These
data were the source for the referral outcome variable. Meas-
ures regarding retention work for those identified on the out-
of-care list were recorded in CAREWare and included refer-
rals, services and process outcomes.

NC eHARS

All CD4 and HIV RNA results performed on patients living
in NC are currently reported to the Division of Public Health
and are stored in the NC Enhanced HIV AIDS Reporting
System (eHARs), the CDC’s HIV surveillance information
system storing demographic characteristics and lab data for
VL and CD4 lab results for all persons identified in NC with
HIV infection. All the data for analyses were retrieved from
this surveillance data set except for the referral and outcome
data retrieved from CAREWare. Individuals identified as
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receiving a referral for retention services were matched to a
record in eHARS. A lag period of at least 90 days after any
given follow-up period was used for all laboratory results
from this source to account for delays in reporting, with all
data being extracted after March 31, 2016.

Data Limitations

The surveillance data was initially limited by reporting regu-
lations that did not require reporting of undetectable HIV
RNA or CD4 counts over 200 c¢/ml. Data improved over the
course of this intervention as the state implemented required
CD4 and VL reporting from all labs, beginning in July 2013.
CAREWare laboratory data was available, but only for Ryan
White funded clinics, so it did not capture outcomes for
patients who moved to a non-Ryan White site. Therefore,
the HIV RNA data for using VL as a proxy for medical care
were obtained from both eHARS and CAREWare to capture
the most complete records available. We distinguished when
patients moved to new clinics, because leaving a Ryan White
clinic would mean that a patient could be more likely to have
missing data.

Outcomes
Referral Outcomes

Possible outcome statuses included: “located, maintained
clinic” (patient was successfully contacted and known to be
living in the clinic service area), “located, new clinic or relo-
cated” (patient was successfully contacted but known to have
moved outside the clinic service area), “not located” (could
not be contacted), or “ineligible” (known to be deceased or
incarcerated). PLWH were excluded from further analysis if
their 30 day outcome status was deceased, incarcerated, or
missing an outcome.

Return to Care Outcome

The return to care outcome measure was defined by the
presence of a VL result in eHARS within 90 days of the
referral. For those who were located, the presence of a VL
test result was used as a proxy to indicate care both prior to
and following the intervention. (This differs from the use of
clinic visits to identify out-of-care patients initially for the
intervention). CD4 lab results were also considered, but we
found that they did not provide any additional information
compared to VL alone.

Retention Outcomes

Outcomes for time periods of 180-365 days were also
reported to provide information about the long-term return
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to care of the PLWH. The proportion that met the HIV/AIDS
Bureau (HAB) retention measure of two lab markers within
the follow-up year at least 90 days apart following refer-
ral for retention services were also reported. PLWH with
missing VL results were considered to be not in care and
not virally suppressed. These measures were not used in
the analytic model because they were not anticipated to be
attributable to the intervention. While this limited interven-
tion may not be responsible for outcomes at the 1 year mark,
we report these numbers to give a fuller description of our
study population.

Viral Suppression Outcome

Using the VL results, we also measured the proportion of the
population achieving viral suppression (VS, HIV RNA <200
copes/ml) by 180 days. VS at 1 year was also reported but
not considered a primary outcome.

Analyses

Prevalence ratios with 95% confidence intervals were calcu-
lated to assess relationships between demographic and clini-
cal characteristics and whether a patient was located. Then,
adjusted prevalence ratios (aPR) were calculated to adjust
for characteristics found to be associated with the outcomes
in the univariate models. These were insurance, prior care
evidence, prior VS, clinic site, age and time from diagnosis.
Prevalence ratios with 95% confidence intervals were calcu-
lated to evaluate the association between demographic and
clinical characteristics and returning to care within 90 days
and achieving VS with 180 days. These prevalence ratios
were adjusted for characteristics found to be associated with
the outcomes in the univariate models. These were insur-
ance, relocating care, prior care evidence, and prior VS,
age and gender. To build models and calculate prevalence
ratios, we chose 90 days as the outcome for returning to
care to assess what happened immediately after receiving
the intervention. We chose the slightly longer time period,
180 days, to assess VS as it would likely be take addition
time to achieve following an initial return to care. All analy-
ses were performed using SAS version 9.4.

Results
Patient Characteristics

Between January 1, 2013 and December 31, 2014, 1118
patients were identified as out-of-care and were referred to
retention staff at the participating clinics (Table 1). More
than half (61%) of the out-of-care patients were identified
at Site B, the largest site participating in the program. The

out-of-care population was young; 41% of the patients were
between 18 and 29 years of age and, overall, 73% were less
than 40 years of age. The majority of the patients were black/
African American (71%) and male (70%). Half (49%) of the
patients reported high risk heterosexual sex as their HIV
transmission risk factor and 40% reported male-to-male
sexual contact. Approximately half (54%) of patients had
some form of health insurance at their last medical appoint-
ment. The majority of patients (83%) had received medical
care in the 12 months prior to their referral to retention staff
and 63% were virally suppressed at the last VL test before
being identified for the retention intervention.

Characteristics of Located Patients Versus Those Not
Located

Of the 1118 patients identified as out-of-care, 80 (7%) were
found to be ineligible (26 deceased, 40 incarcerated, 14 with
missing outcomes), 326 (29%) were not located, and 712
(64%) were located by retention staff at the clinics. Patients
receiving medical care within the last 12 months (aPR 1.43,
95% CI 1.25, 1.66) and patients with VS at the last known
HIV RNA measurement (aPR 1.28,95% CI 1.16, 1.41) were
more likely to be located compared to those who did not
receive care in the last 12 months or were not virally sup-
pressed at the last known test, respectively. Patients 50 years
of age and older were more likely to be found than those
under 30 (aPR 1.17,95% CI 1.02, 1.33).

There was considerable variation in the proportion of
out-of-care patients found at each intervention site. In com-
parison to out-of-care patients in region B (the largest site),
patients in region A were more likely to be found (aPR 1.13,
95% CI 1.04, 1.24) while those in regions C and D were less
likely to be found by retention staff (aPR 0.62, 95% CI 0.42,
0.91 and aPR 0.84, 95% C1 0.84, 95% CI 073, 0.97 respec-
tively). The proportion of patients found by retention staff
was similar between gender and racial/ethnic groups and
between those with and without insurance.

Association Between Return to Care and Viral Load
Suppression

Of those who were found by retention staff, 26% had relo-
cated, either by moving out of state, to a different region in
North Carolina, or transferring to another clinic, while 74%
were not known to have moved from the clinic vicinity or
transferred their care to a different clinic (Table 2). Fifty-
eight percent of out-of-care patients who were located by
retention staff returned in care within 90 days of their reten-
tion referral, 75% within 180 days and 83% within 1 year
(Table 2). However, only 55% met the HAB definition of
retention in care 1 year after referral (2 visits/year, > 90 days
apart). More than half (51%) were virally suppressed within
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Table 1 Socio-demographic characteristics of the out-of-care persons living with HIV (PLWH) and associations with the ability to be located for

retention services 2013-2014

Out-of-care Located® Not located® Prevalence ratio Adjusted prevalence ratio®
Total 1118 712 326 - -
Age
18-29 459 (41%) 282 (40%) 151 (46%) Ref. Ref.
30-39 352 (31%) 227 (32%) 99 (30%) 1.069 (0.969-1.181) 1.028 (0.934-1.133)
40-49 232 (21%) 150 (21%) 63 (19%) 1.081 (0.977-1.208) 1.041 (0.935-1.159)
50 and over 75 (7%) 53 (7%) 13 (4%) 1.233 (1.074-1.415) 1.168 (1.023-1.334)
Gender
Male 783 (70%) 499 (70%) 222 (68%) Ref. Ref.
Female 329 (29%) 208 (29%) 103 (32%) 0.966 (0.881-1.060) 0.962 (0.880-1.051)
Reported gender non-conforming® 6 (1%) 5(1%) 1 (0%) 1.204 (0.839-1.728) 1.294 (1.022-1.638)
Race and ethnicity
Black/African American 794 (71%) 496 (70%) 230 (71%) 0.971 (0.887-1.063) 0.984 (0.901-1.074)
Hispanic 32 (3%) 18 (3%) 13 (4%) 0.826 (0.607-1.125) 0.841 (0.613-1.153)
Other/multiple 32 (3%) 18 (3%) 11 3%) 1.082 (0.812-1.441) 1.005 (0.747-1.350)
White, non-Hispanic 260 (23%) 180 (25%) 72 (22%) Ref. Ref.
Risk group
MSM 449 (40%) 299 (42%) 125 (38%) Ref. Ref.
Heterosexual 548 (49%) 332 (47%) 171 (52%) 0.936 (0.857-1.022) 0.914 (0.837-0.999)
IDU (including MSM/IDU) 104 (9%) 69 (10%) 26 (8%) 1.030 (0.897-1.182) 0.951 (0.828-1.094)
Other 17 Q%) 12 2%) 4 (1%) 1.064 (0.796-1.421) 0.964 (0.718-1.294)
Insurance
Insured 602 (54%) 400 (56%) 158 (48%) 1.127 (1.031-1.231) 1.049 (0.959-1.147)
Uninsured 459 (41%) 271 (38%) 155 (48%) Ref. Ref.
Missing 57 (5%) 41 (6%) 13 (4%) - -
Care prior to referral (lab as marker)
< 12 months 926 (83%) 616 (87%) 239 (73%) 2.409 (1.733-3.350) 1.438 (1.243-1.665)
> 2 months 187 (17%) 92 (13%) 86 (26%) Ref. Ref.
No known viral load test 5 (0%) 4 (1%) 1 (0%) - -
HIV RNA prior to referral
Suppressed (<200 ¢/ml) 688 (62%) 488 (69%) 155 (48%) 1.345 (1.220-1.483) 1.281 (1.162-1.412)
Not suppressed (> 200 c/ml) 425 (38%) 220 (31%) 170 (52%) Ref. Ref.
No known viral load test 5 (0%) 4 (1%) 1 (0%) - -
Time from diagnosis (years)
For every 1 year increase - - - 1.006 (0.9997-1.012) 1.004 (0.997-1.011)
Region
A 249 162 69 0.985 (0.893-1.086) 1.133 (1.036-1.239)
B 677 453 183 Ref. Ref.
C 31 13 17 0.608 (0.403-0.919) 0.618 (0.421-0.907)
D 161 84 57 0.836 (0.724-0.967) 0.840 (0.729-0.968)

#Patients located but found to be ineligible (incarcerated, deceased) for the intervention are not presented here meaning that those who were
located and those who were not located do not sum to the total

®Adjusted for insurance, evidence of viral load test before prior to referral, viral load suppression prior to referral, region, age and time from

diagnosis

“This only reflects those who reported transgender status, and is likely an underestimation of the true proportion in this population. For the
remainder of analysis individuals in this group are classified by their gender at birth

@ Springer



AIDS and Behavior (2018) 22:2687-2697

2693

Table2 Outcomes for all out-of-care PLWH referred for retention
services 2013-2014 and care outcomes for all located PLWH

N %
Retention status at case closure
Located, maintained clinic 525 47
Located, new clinic or relocated 187 17
Not located 326 29
Ineligible (incarcerated, deceased) 80 7
Total 1118 100
For located PLWH (n=712)
Care initiated from referral date (lab as marker)
Within 90 days 415 58
Within 180 days 534 75
Within 365 days 593 83
HAB retention in year after referral date (lab as marker)
Yes 393 55
No 319 45
HIV RNA suppression after referral
Within 180 days 364 51
Within 365 days 454 64

180 days of referral, and the majority (64%) were suppressed
within 1 year (Fig. 2).

Predictors of Return to Care and Viral Load
Suppression

Those patients who were not known to have relocated had
more evidence of care at 90 days (68 vs. 31%, aPR 2.15 95%
CI 1.72-2.69) and a higher percentage of VS at 180 days
(58 vs. 31%, aPR 1.77 95% CI 1.432-2.21) compared with
those who were known to have relocated (Table 3). A higher
percentage of 40-49 year-olds achieved VS at 180 days
(aPR 1.19 95% CI 1.01-1.40) than 18-29 year olds, but no
other demographic factors predicted care at 90 days or VS
at 180 days. Having insurance at prior care (56 vs. 38% aPR
1.1995% CI 1.03-1.38), having a care visit in the year prior
to referral (87 vs. 13% aPR 1.37 95% CI 1.05-1.77) and
having VS at prior care visit (69 vs. 31% aPR 2.54 95% CI

Fig.2 Clinical outcomes of all m Referred (n=1118)

1.98-3.25) were associated with VS at 180 days of follow-
up. None of the patient-level characteristics were associ-
ated with returning to care within 90 days of the referral. In
the bivariate models, site was predictive of return to care at
90 days and VS at 180 days; however, this association was
not seen in adjusted models.

Discussion

This paper describes the outcomes of a simple, sustainable
retention intervention that can be performed with exist-
ing clinic staff in most HIV clinical settings with access
to Ryan White funds. An important finding showed that
prior to being identified as out-of-care, most patients had
achieved VS (69%) but even 6 months later, VS in the out of
care group was only 51%. It was not until the 12th month of
follow-up that the proportion of patients with VS approached
this same frequency (64% at 12 months post-intervention).
This suggests that gaps in viral suppression are occurring
frequently and that annual assessments may not be suffi-
ciently nuanced to capture them. In fact, retention-in-care
rates have been shown to fall when longer periods of time
are examined [33, 34]. This is an important observation
because viral copy-years, or the time patients spend with
viral loads over the suppression threshold, are associated
with added morbidity and mortality [22, 35].

Out-of-care patients on the final referral list in two sites
in this study had a lower likelihood of being located, while
patients at one site had a slightly higher likelihood of being
located compared with the largest site (Site B). The two
sites with lower success at finding patients differed by hav-
ing smaller clinic populations, not being associated with an
academic medical center, and the retention staff were actu-
ally employed by an external case management agency. A
smaller patient volume at these sites may have enhanced
the ability to provide increased personal contact to all cli-
ents and improve overall clinic retention [36], leading to
a smaller out-of-care list consisting of harder-to-find indi-
viduals. Additionally, while all of the sites adopted the
same outreach protocol once patients were placed on the

Total Found (n=712) m Found, Not Relocated (n=535) m Found, Relocated (n=187)

. Gap in care occurs

patients referred to clinic-based 80%
retention in care intervention. 70%
Proportion of patients dem- 60% -
onstrating viral suppression 50%
prior to referral for retention 5

. 40% -
services, followed by propor- 30%
tion of patients demonstrating o° ’
viral suppression at 90, 180 and 20% -
365 days after referral, based 10%
on outcome groups reported by 0% - S

retention staff

causing referral for
— retention services. ¥

VLs Prior to Referral

VLs 180 Days After VLS 365 Days After
Referral Referral

VLs 90 Days After
Referral
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Table 3 Association between characteristics of located PLWH and return to care within 90 days or viral load suppression within 180 days

Evidence of care

Adjusted prevalence ratio®

Viral suppression

Adjusted prevalence ratio®

within 90 days within 180 days
Total (n=712) 415 - 364 -
Maintained clinic versus relocated
Located, maintained clinic (n=525) 357 (68%) 2.151 (1.721-2.688) 306 (84%) 1.773 (1.423-2.209)
Located, new clinic or relocated (n=187) 58 (31%) Ref. 58 (16%) Ref.
Age
18-29 (n=282) 161 (57%) Ref. 123 (34%) Ref.
30-39 (n=227) 141 (62%) 1.016 (0.887-1.164) 122 (34%) 1.082 (0.920-1.273)
40-49 (n=150) 89 (59%) 0.962 (0.820-1.129) 91 (25%) 1.190 (1.010-1.401)
50 (n=53) 24 (45%) 0.811 (0.604-1.089) 28 (8%) 1.052 (0.806-1.372)
Gender
Male (n=504) 288 (57%) Ref. 244 (67%) Ref.
Female (n=208) 127 (61%) 0.975 (0.859-1.107) 120 (33%0 1.121 (0.983-1.279)
Race and ethnicity
Black/African-American (n=496) 286 (58%) 0.958 (0.841-1.092) 246 (68%) 0.934 (0.817-1.069)
Hispanic (n=18) 7 (39%) 0.908 (0.547-1.506) 7 2%) 0.757 (0.460-1.24)
Other/multiple (n=18) 7 (39%) 0.908 (0.547-1.506) 12 (3%) 1.080 (0.778-1.499)
White, non-Hispanic (n=180) 73 (41%) Ref. 99 27%) Ref.
Risk group
MSM (n=299) 171 (57%) Ref. 171 (47%) Ref.
IDU (including MSM/IDU) (n=69) 42 (61%) 0.928 (0.743-1.160) 27 (7%) 0.915 (0.765-1.095)
Heterosexual (n=332) 195 (59%) 0.882 (0.751-1.035) 195 (54%) 0.915 (0.765-1.095)
Other (n=12) 7 (58%) 0.875 (0.530-1.444) 7 2%) 1.033 (0.746-1.429)
Insurance
Insured (n=400) 242 (61%) 1.037 (0.913-1.178) 226 (62%) 1.193 (1.030-1.382)
Uninsured (n=271) 151 (56%) Ref. 113 (31%) Ref.
Missing (n=41) 22 (54%) - 25 (71%) -
Recent care (visit or viral load test)
< 12 months (n=616) 362 (59%) 1.063 (0.894-1.264) 328 (90%) 1.367 (1.053-1.774)
> 12 months (n=92) 49 (53%) Ref. 33 (9%) Ref.
Missing (n=4) 4 (100%) - 3(1%) -
HIV RNA
Suppressed (<200 ¢/ml) (n=488) 292 (60%) 1.077 (0.940-1.235) 309 (85%) 2.537 (1.980-3.251)
Not suppressed (>200 c¢/ml) (n=220) 119 (54%) Ref. 52 (14%) Ref.
No known viral load test (n=4) 4 (100%) - 2 (1%) -
Time from diagnosis
1 year increase - 1.01 (0.999-1.020) - 1.008 (0.997-1.019)
Region
A (n=162) 79 (49%) 0.929 (0.785-1.099) 74 (20%) 1.110 (0.923-1.334)
B (n=453) 276 (61%) Ref. 241 (66%) Ref.
C(n=13) 6 (46%) 0.798 (0.449-1.417) 9 (2%) 1.170 (0.865-1.583)
D (n=84) 54 (64%) 1.032 (0.870-1.223) 40 (11%) 0.934 (0.752-1.159)

#Adjusted for maintaining clinic/relocating, insurance, evidence of viral load test before prior to referral, viral load suppression prior to referral,

age, gender and time from diagnosis

out-of-care list, steps taken to create and “clean” the list
were not standardized. We did not formally assess the clean-
ing of the preliminary list or variations in the use of brief
outreach efforts made prior to “officially” referring a patient
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to retention staff. If employed, any outreach activities prior
to the list finalization and hand-off to retention staff would
also produce a smaller list with harder-to-find patients. We
did adjust our models for clinic site to account for these
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differences, noting also that a prior study of standardized
clinic-wide messaging was stratified by care site and vari-
ations in effectiveness were not seen, suggesting that clinic
structure is not always a confounder in retention interven-
tions [37].

Recent past care (<1 year) was associated with both
returning to care and achieving subsequent VS. One likely
explanation is that the many barriers to care are often not
eliminated even if they are able to be addressed and the same
barriers that caused prior disengagement in care may cre-
ate challenges for future retention in care. Life chaos, psy-
chiatric illness, financial vulnerabilities, etc. are frequently
chronic and recurrent. The association between past engage-
ment in care and improved clinical outcomes has been noted
in other settings [38]. Additionally, regardless of the cause,
this suggests that retention efforts focused on early identi-
fication of people at risk of disengagement, or shortly after
disengagement, might be more successful at achieving reten-
tion in care.

A final study observation was that patients returned to
care following the intervention. The intervention was charac-
terized as a “light touch” intervention to distinguish it from
intense CM services with weekly contacts for a year—a
“heavy touch” intervention [29]. The patient contact in the
current intervention was by phone only, and referrals for in-
person navigation services, provided outside of the interven-
tion, were made only if a specific need was identified. While
an intervention of this sort would benefit from a controlled
analysis to assess the results, the findings reported here sup-
port the continued development and testing of low-intensity
interventions. This intervention was incorporated into clin-
ics as a routine activity and existing funding streams were
used for this work. Consequently, this intervention has a high
degree of sustainability, confirmed by the continuation of the
intervention at all of the participating sites.

A strength of our work is the use of two state-wide data
systems which helped limit the effects of movement between
care regions. Missing out-of-jurisdiction data is a significant
limitation for all retention in care work [39]. To address this,
statewide clinical data-sharing for patients at Ryan White
funded clinics was implemented. This allowed each site to
look across the state for evidence of care prior to placing an
individual on the intervention referral list. Additionally, we
used state-wide surveillance data for the return to care and
VS outcomes for our follow-up analysis. As discussed above,
both of these systems still had limitations, but using them
together improved the data availability.

A second unique aspect to this report is the description
of a systematic monitoring approach for clinics to use to
support retention. The CDC reports that despite the recom-
mendation for systematic monitoring, only about half of
clinics providing care to PLWH use systematic monitor-
ing [23]. This approach has had limited description in the

literature. An exploratory investigation of the out-of-care
status of PLWH in a single San Francisco clinic reported that
most persons were found to be in care by using surveillance
data [39]. Using a similar combined clinic and surveillance
data approach in Seattle, investigators reported that 79% of
patients were found to be in care [40]. Our study protocol
excluded persons in care in other Ryan White locations prior
to investigation, allowing the clinic staff to focus on the per-
sons who were more likely to be truly out-of-care.

Limitations

Generalizability of this study is limited to locations where
some level of regional or statewide data sharing is present.
Our results are expected to be generalizable to other Ryan
White clinics if their data-sharing is maximized. Ryan White
funding was used to support the time of existing staff to con-
duct the intervention; clinics without Ryan White funding
may not have the funds to support these activities. While
CAREWare data-sharing and the use of state-wide surveil-
lance data greatly helped eliminate gaps in data, we know
that missing data is still a strong limitation. In the instances
that a patient could not be found and/or had no evidence of
care in follow-up, we cannot know if this represents failure
to engage in care, or simply that they are receiving care in
a setting that did not report lab results, such as out of the
state. Therefore, we are likely identifying some individuals
for intervention who are already in care elsewhere, as well
as underestimating the frequency at which patients return
to care and achieve VS, a commonly reported issue in other
interventions targeting potentially out-of-care patients [39,
41].

We were unable to distinguish between patients who may
have moved within NC without returning to care and those
who moved out of state because the information was not col-
lected when patient contact was made. Patients found living
in the same region as their initial referral were 40% more
likely to return to care than those who had relocated (aPR
1.43 95% CI 1.22-1.67), but we are unable to determine
what percent of that difference is attributable to missing
data in the relocated group. When we excluded all patients
with no VL data from the analysis, relocation was no longer
associated with care or VS outcomes, but this still does not
address how many of those “missing” results are truly miss-
ing, and how many are due to relocation out of state or gaps
in our surveillance data.

Another limitation is the lack of information on why
patients were out-of-care. A variety of barriers to care
have been described [19, 42] and in our study both struc-
tural (site) and personal (age, insurance) characteristics
were associated with outcomes. What is not known is the
proportional effect of these barriers on a population that is
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out-of-care, as we were not able to fully capture all poten-
tial barriers to care. Finally, we were unable to identify
a comparison group for analysis as a variety of retention
in care actives were being actively adopted by all regions
in North Carolina over this time. Historical data were not
available as complete VL and CD4 data reporting was not
mandatory until mid-2013.

Conclusions

Clinic-based retention efforts may be effective at helping
PLWH maintain consistent care and decrease or eliminate
out-of-care periods, leading to better overall outcomes.
Despite having access to state-wide surveillance data for
outcomes, relocation remained associated with no evi-
dence of care. This is likely due to disruption in care in
conjunction with changing residences and care sites, as
well our as lack of access to out of state information for
analysis. If identified in surveillance data as entering care
in a new location within the state, PLWH were as likely to
have VS as those who remained at the same care location.
Continued expansion of data sharing will be necessary to
increase the accuracy and the utility of out-of-care lists.
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