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HIV Treatment Outcomes in POP-UP: Drop-in HIV
Primary Care Model for People Experiencing

Homelessness

Matthew D. Hickey,"® Elizabeth Imbert,' Ayesha Appa,"® Jan Bing Del Rosario,' Elizabeth Lynch,' John Friend," Rodrigo Avila,' Angelo Clemenzi-Allen,'

Elise D. Riley,' Monica Gandhi,"® and Diane V. Havlir'

"Division of HIV, Infectious Diseases, and Global Medicine, Department of Medicine, University of California, San Francisco, California, USA; and “Department of Public Health, Jail Health Services,

San Francisco, California, USA

Background. People with HIV experiencing homelessness have low rates of viral suppression, driven by sociostructural barriers
and traditional care system limitations. Informed by the capability-opportunity-motivation-behavior (COM-B) model and patient
preference research, we developed POP-UP, an integrated drop-in (nonappointment-based) HIV clinic with wrap-around services
for persons with housing instability and viral nonsuppression in San Francisco.

Methods.

We report HIV viral suppression (VS; <200 copies/mL), care engagement, and mortality at 12 months

postenrollment. We used logistic regression to determine participant characteristics associated with VS.

Results.

We enrolled 112 patients with viral nonsuppression and housing instability: 52% experiencing street-homelessness, 100%

with a substance use disorder, and 70% with mental health diagnoses. At 12 months postenrollment, 70% had >1 visit each 4-month
period, although 59% had a 90-day care gap; 44% had VS, 24% had viral nonsuppression, 23% missing, and 9% died (6 overdose, 2
AIDS-associated, 2 other). No baseline characteristics were associated with VS.

Conclusions.

The POP-UP low-barrier HIV care model successfully reached and retained some of our clinic’s highest-risk

patients. It was associated with VS improvement from 0% at baseline to 44% at 12 months among people with housing instability.

Care gaps and high mortality from overdose remain major challenges to achieving optimal HIV treatment outcomes in this population.

Keywords.

HIV; homelessness and unstable housing; care engagement; care model.

People with human immunodeficiency virus (PWH) experi-
encing homelessness have low rates of human immunodefi-
ciency virus (HIV) viral suppression, even among those
engaged in care [1, 2]. In San Francisco, unstable housing cur-
rently creates the largest disparity in HIV treatment outcomes,
with only 20% of persons experiencing homelessness achieving
viral suppression in 2020, compared to 71% of housed PWH
[3]. Furthermore, increasing levels of housing instability are as-
sociated with decreasing levels of HIV viral suppression [4].
Current HIV primary care models are often inadequate for
people experiencing homelessness. At the patient level, numer-
ous factors make it difficult to attend appointments at a speci-
fied date and time, including competing sustenance needs,
phone availability to receive appointment reminders, lack of se-
cure location to store belongings, difficulties navigating insur-
ance, and comorbidities (eg, substance use, mental health,
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other medical conditions) [5-10]. At a systems level, funding
models are built around 20-minute medical visits that are inad-
equate to address these multiple pressing needs, particularly
when patients arrive late or at times when they do not have
an appointment. Difficulty attending scheduled visits leads to
lower utilization of primary care and greater utilization of ur-
gent care and emergency rooms [1, 11-14].

Low-barrier, comprehensive HIV primary care models that
provide drop-in services are a promising strategy for engaging
PWH experiencing homelessness in longitudinal HIV care. The
Positive-Health Onsite Program for Unstably Housed
Populations (POP-UP) HIV primary care model at the Ward
86 clinic in San Francisco is a low-barrier approach designed
to address the needs and preferences of this population. We
previously reported a 6-month evaluation of POP-UP care out-
comes [15]. Here we extend this prior evaluation by evaluating
care engagement, HIV viral suppression, and mortality
12 months after POP-UP enrollment.

METHODS

Setting, Design, and Participants
The POP-UP program is based in the Ward 86 HIV clinic at
San Francisco General Hospital, San Francisco’s largest public
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HIV clinic. Ward 86 is a Ryan White-funded clinic that offers
HIV primary care through scheduled visits and urgent care ser-
vices for acute medical issues that cannot wait until the next
available primary care appointment. POP-UP was developed
to serve the unique needs of patients experiencing homeless-
ness who were accessing Ward 86 for urgent issues, but who
were unable to engage with scheduled primary care visits.

Ward 86 patients are eligible for POP-UP if they meet all of
the following criteria: (1) experiencing homelessness or unsta-
ble housing, (2) off antiretroviral therapy (ART) or current
HIV viral load >200 copies/mL, (3) missed >1 primary care
visit in the last year, and (4) >2 unscheduled Ward 86 clinic vis-
its in the past year. Eligible patients are identified through refer-
rals from Ward 86, from a San Francisco Department of Public
Health linkage team that identifies patients out of care, and
through electronic medical record review at a single point in
time in November-December 2018. We conducted cohort stud-
ies of 2 related populations from POP-UP launch (January
2019) through February 2021: (1) eligible patients referred for
POP-UP (eligible cohort) and (2) patients who enrolled in
POP-UP (enrolled cohort). The study was approved by the
University of California San Francisco Institutional Review
Board (IRB); data were collected through medical record re-
view and the IRB determined that individual patient consent
was not required.

Description of POP-UP and Theoretical Model

The POP-UP multicomponent care model includes low-barrier
primary care services without the need for scheduled appoint-
ments, financial incentives for visits and attaining HIV viral
suppression, enhanced outreach via peer navigators, and inte-
grated social work and case management services [15].
POP-UP providers prescribe medication assisted treatment
for substance use disorders, including buprenorphine-
naloxone, and patients can pick up medication directly from
clinic, allowing in-clinic buprenorphine-naloxone inductions.
We also provide safe consumption kits and naloxone.
Methadone treatment is available from a separate methadone
clinic in a building adjacent to our clinic.

Model components were empirically and theoretically devel-
oped to reduce patient- and clinic/provider-level barriers to de-
livering high-quality HIV primary care for persons
experiencing homelessness who have experienced difficulty en-
gaging with traditional care models. To empirically inform
model development, we conducted discrete choice experiments
to evaluate relative patient preferences for intervention compo-
nents and refine the intervention over time [16, 17]. Discrete
choice experiments are increasingly used in implementation
science to identify stated preferences and trade-offs between
attributes of an intervention and to enhance stakeholder
engagement in intervention design [18]. Relationships with
care providers, incentives, and drop-in visit availability were

all strongly preferred. Informed by the capability-opportunity-
motivation-behavior (COM-B) model for behavior change
[19], we also designed additional patient- and provider-level in-
tervention components to facilitate provider care delivery and
patient care engagement (Figure 1).

At the provider level, POP-UP addresses capability through
in-service clinical trainings (eg, substance use disorder treat-
ment, management of psychotic symptoms) and weekly case
conferences to facilitate care coordination and patient discus-
sion. Case conferences are attended by a psychiatrist, equipping
HIV primary care providers with ready access to specialty men-
tal health consultation. POP-UP enhances provider opportuni-
ty to deliver care effectively for this patient population by
eliminating appointments, allowing more time to spend with
patients who might otherwise arrive late for a scheduled visit
and may not be seen in a traditional clinic setting. Nurse-led
panel management using a data dashboard also enhances op-
portunities to provide primary care services, follow-up with pa-
tients lost to follow-up, and coordinate with other members of
the extended care team—a key distinction from urgent care
models. Provider motivation is enhanced through team sup-
port at weekly case conference, quarterly team support sessions
facilitated by a psychologist, and through data-driven feedback
via the clinic data dashboard that the team reviews at the weekly
case conference.

At the patient level, POP-UP increases opportunity for care
engagement via drop-in access to medical care (including inte-
grated substance use and mental health treatment) and drop-in
social work/case management services. In addition, patients
may directly pick up medications from clinic, removing the ex-
tra step of visiting a pharmacy. Patient motivation is enhanced
through relationship-centered care facilitated by close relation-
ships with a dedicated nurse, social worker, and small group of
clinicians [16, 20]; the use of financial incentives to promote
care engagement and attaining viral suppression; and provision
of snacks, basic hygiene products, and clothing when needed.
Incentives are provided in the form of grocery store gift cards
in the amount of $10 for a clinical/social work visit (maximum
once/week), $10 for blood draw (if clinically indicated, maxi-
mum once/week), $25 for HIV viral load <200 copies/mL
(maximum once every 2-3 months).

Measurements and Analysis

Our objective was to evaluate baseline demographic and clini-
cal characteristics associated with POP-UP enrollment among
eligible patients referred to the program (eligible cohort) and
care engagement and HIV viral suppression after 12 months
among patients who enrolled (enrolled cohort). We used chart
review to collect baseline demographic information (age, sex
assigned at birth, gender identity, self-identified race/ethnicity,
and housing status), mental health or a current substance use
disorder (restricting to methamphetamine, opioids, cocaine,
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Figure 1.

Theoretical model for patient- and provider-level Positive-Health Onsite Program for Unstably Housed Populations (POP-UP) intervention components.

alcohol; see Supplementary Material), housing status, HIV viral
load, and CD4 count. We also assessed housing status among
patients enrolled in POP-UP at 6 and 12 months postenroll-
ment using chart review from the most recent clinic visit within
3 months of each time point. Our clinic systematically collects
self-identified race/ethnicity, sex assigned at birth, and gender
identity data through a structured field in the medical record.
POP-UP visits systematically assess social determinants of
health relevant for our patient population, including housing
status, substance use, and mental health. We extracted prospec-
tive HIV viral load and clinic visit data from the electronic
medical record and changes in housing status from the
POP-UP data dashboard. We received notification of all deaths
via the county Medical Examiner.

We categorized substance use disorders using a validated hi-
erarchical approach [21, 22]: methamphetamine (+ other sub-
stances), opioids (+ cocaine or alcohol), cocaine (+ alcohol),
alcohol alone, or none of the above. We used a similar hierar-
chical approach for mental health diagnoses [21, 22]: psychotic
disorder (+ other diagnoses), bipolar disorder (+depression/
anxiety), depression or anxiety, or none of the above. We clas-
sified housing status as street homeless (living on the street, in a
vehicle, or in a space not intended for human habitation), tem-
porary (transitional housing, stabilization room, treatment
program, couch surfing, shelter, incarceration, or shelter-in
place hotel), or permanent (permanent single room occupancy,
permanent supportive housing, permanent independent hous-
ing) [4]. We used visit and laboratory records to estimate total
incentives provided.

Among patients eligible for POP-UP (eligible cohort), our
primary outcome was POP-UP enrollment, defined as atten-
dance of >1 POP-UP clinic visit. We conducted unadjusted
and adjusted logistic regression using a type I error cutoff of
P <1 to assess associations between study factors (demograph-
ic and clinical characteristics) and outcomes among referred
patients.

Among patients enrolled in POP-UP (enrolled cohort), our
primary outcomes were HIV viral suppression and care en-
gagement. HIV viral suppression was defined as viral load
<200 copies/mL at 12 months, using the most recent HIV viral
load available in months 8-12 postenrollment. We considered
those who died or those with missing viral load data during this
window to be unsuppressed. In sensitivity analysis, we also re-
port the proportion alive and virally suppressed at 12 months
using the last observed HIV viral load. We evaluated care en-
gagement using 2 complementary measures: presence of a
90-day gap between clinical visits and visit constancy [23]
(>1 clinical visit in each 4-month period postenrollment, ex-
cluding the initial enrollment visit), with follow-up time for
each of these outcomes censored at time of move out of the
San Francisco Bay Area or death. We recommend that patients
visit POP-UP at least monthly, and more frequently if required
by medical acuity or if new medical problems develop. Patients
also have the option pick up medications directly from clinic at
intervals of weekly, biweekly, or monthly according to patient
preference. Patients who are late for medication pick-up or
who have not been to clinic in 3 months are considered overdue
for a visit and receive outreach by phone call or text message.
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Thus, these measures assess a minimal threshold for POP-UP
care engagement. We evaluated vital status and cause of death
using death reports from the county Medical Examiner.

Similar to the enrollment evaluation, we conducted unad-
justed and adjusted logistic regression using a type I error cut-
off of P<.1 to assess associations between study factors
(demographic and clinical characteristics) of enrolled patients
and care engagement/viral suppression outcomes. We also
used the cumulative incidence function to estimate cumulative
incidence of any HIV viral suppression <200 copies/mL during
the first 12 months of enrollment, treating death and move out
of the San Francisco Bay Area as competing events [24].

RESULTS

Enroliment in POP-UP Among Referred Patients

From January 2019 through February 2021, 185 eligible pa-
tients were referred to POP-UP, among whom 112 (61%) en-
rolled (Table 1). Reasons for nonenrollment included patient
preference to remain in traditional primary care (n=38, 11%)
and patient not returning to clinic to offer enrollment (n=
65, 89%).

Factors associated with successful enrollment among re-
ferred patients included street homelessness (adjusted odds ra-
tio [aOR], 2.20; 95% confidence interval [CI], 1.06-4.57) and
presence of a mental health diagnosis (aOR, 2.48; 95% CI,
1.18-5.24). Patients identified by medical record review were
much less likely to enroll in POP-UP compared to internal re-
ferral (aOR, 0.15; 95% CI, .07-.32; Table 2)

Characteristics of Enrolled Patients

Among the 112 patients enrolled in POP-UP prior to 1
March 2021, median age was 42 years (IQR, 35-53 years);
84% were cisgender men, 8% cisgender women, 6% trans-
gender women, 2% transgender men; 47% were white, 33%
black, and 10% Hispanic/Latino/a. Over half (52%) were liv-
ing outdoors at the time of enrollment, 100% had a substance
use disorder (methamphetamine, opioids, cocaine, or alco-
hol), and 70% had a mental health disorder. In the 12 months
prior to enrollment, patients attended a median of 1 primary
care visit (IQR, 0-1) and 3 drop-in visits (IQR, 2-5) at
Ward 86.

Among those living on the street at baseline (n=>58), 53%
(n=31) attained and maintained temporary housing (n=23;
11 shelter-in-place hotel, 6 transitional housing/treatment pro-
gram, 3 with friends, 3 shelter) or permanent housing (n=8; 7
permanent single-room-occupancy, 1 permanent supportive
housing) at 12 months. Among those in temporary housing
at baseline (n=54), 78% (n =42) maintained temporary hous-
ing or obtained permanent housing by 12 months and 22% (n =
12) became street homeless. Overall, 66% (n=74) attained or
maintained temporary/permanent housing by 12 months.

Table 1. Demographic Characteristics of Patients Referred (n = 185) and
Enrolled (n =112) in POP-UP Prior to 1 March 2021

Referred Enrolled
Characteristic (n=185) (n=112)
Age
Age, y, median (IQR) 42 (34-53) 42 (35-53)
Gender
Cisgender man 156 (84) 94 (84)
Cisgender woman 17 (9) 9 (8)
Transgender woman 10 (B) 7 (6)
Transgender man 2 (1) 2 (2)
Race
White 90 (49) 53 (47)
Black 55 (30) 37 (33)
Hispanic/Latino/a 22 (12) 12(11)
AIAN 5 (3) 5 (4)
API 8 (4) 2(2)
Other 5 (3) 3(3)
Housing type
Street 78 (42) 58 (52)
Staying with friends 28 (15) 15 (13)
Transitional 18 (10) 15 (13)
Shelter 17 (9) 13 (12)
Treatment 13(7) 4(4)
Shelter-in-place hotel 10 (5) 5 (4)
Temporary single room occupancy 6 (3) 2(2)
Unknown 15 (8) 0 (0)
Referral source
Ward 86 clinical team 106 (57) 84 (75)

External (DPH, jail, other) 13(7) 8(7)

Electronic medical record review 66 (36) 20(18)
Any VL <200 copies/mL in 12 mo prior to POP-UP NA 34 (30)
Baseline CD4 count

< 200 cells/uL 64 (35) 42 (38)

> 200 cells/uL 108 (58) 70 (62)

Missing 13 (7) 01(0)
Substance use disorder®

Methamphetamine + other 149 (81) 98 (88)
Opioids + cocaine/alcohol 10 (5) 3(3)
Cocaine + alcohol 13(7) 7 (6)
Alcohol 7 (4) 4 (4)
None 6 (3) 0
Mental health diagnosis®
Psychotic disorder + other 34 (18) 21 (19)
Bipolar disorder + depression/anxiety 13(7) 9(8)
Depressive/anxiety disorder 71 (38) 48 (43)
None 67 (36) 34 (30)
Any mental health diagnosis 118 (64) 78 (70)

Data are No. (%) except where indicated.

Abbreviations: AIAN, American Indian or Alaska Native; API, Asian, Hawaiian Naitve, or
Other Pacific Islander; DPH, Department of Public Health; IQR, interquartile range;
POP-UP, Positive-Health Onsite Program for Unstably Housed Populations; VL, viral load.
Mutually exclusive, hierarchical classification of substance use: methamphetamine (+
other substances), opioids (+cocaine or alcohol), cocaine (+alcohol), alcohol alone, or
none of the above.

®Mutually exclusive, hierarchical classification of mental health diagnoses: psychotic
disorder with or without other diagnoses, bipolar disorder (+depression or anxiety),
depression or anxiety, or none of the above.

Care Engagement and HIV Viral Suppression Among Enrolled Patients

Twelve months following enrollment in POP-UP, 95 (85%) pa-
tients remained enrolled in the program, defined as maintain-
ing POP-UP as their assigned primary care provider. Among
those unenrolled, 10 died, 3 moved out of state, 3 were
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Table 2. Associations Between Study Characteristics and Enroliment in POP-UP Among Eligible Patients Referred to the Program

Unadjusted Adjusted
Characteristic Linkage, n linked / total (%) Odds Ratio (95% CI) P Value Odds Ratio (95% ClI) P Value
Age category, y .88
<40 55/90 (61) ref
> 40 57/95 (60) 0.95 (.63-1.72)
Gender 49
Cisgender man 94/156 (60) ref
Cisgender woman 9/17 (53) 0.74 (.27-2.03)
Transgender/nonbinary 9/12 (75) 1.98 (.52-7.60)
Race .65
White 53/90 (59) ref
Black 37/55 (67) 1.44 (.71-2.90)
Hispanic/Latino/a 12/22 (55) 0.84 (.33-2.14)
Other 10/18 (56) 0.87 (.31-2.42)
Housing type .03 .03
Temporary 54/92 (59) ref Ref
Unsheltered 58/78 (74) 2.04 (1.06-3.93) 2.20 (1.06-4.57)
Unknown 0/15 (0) Omitted Omitted
Baseline CD4 count .66
< 200 cells/ul 43/64 (67) 1.16 (.60-2.22)
> 200 cells/pL 69/108 (64) ref
Missing 0/13 (0) Omitted
Substance use disorder® 17
Methamphetamine + other 112/179 (63) ref
Opioids + cocaine/alcohol 3/10 (30) 0.22 (.06-.90)
Cocaine + alcohol 7/13 (64) 0.61 (.19-1.90)
Alcohol 4/7 (57) 0.69 (.15-3.22)
None 0/6 (0)
Any mental health diagnosis (vs none) 78/118 (66) 1.89 (1.03-3.49) .04 2.48 (1.18-5.24) .02
Mental health diagnosis® 21
Psychotic disorder 21/34 (62) 1.57 (.68-3.64)
Bipolar disorder 9/13 (69) 2.18 (.61-7.79)
Depressive/anxiety disorder 48/71 (68) 2.02 (1.02-4.04)
None 34/67 (51) ref
Referral source <.0001 <.0001
Ward 86 clinical team 84/106 (79) ref ref
External (DPH, jail, other) 8/13 (62) 0.42 (.12-1.41) 0.44 (.12-1.55)
Electronic medical record review 20/66 (30) 0.11 (.06-.23) 0.15 (.07-.32)

Abbreviations: Cl, confidence interval; DPH, Department of Public Health; POP-UP, Positive-Health Onsite Program for Unstably Housed Populations; ref, reference.

“Mutually exclusive, hierarchical classification of substance use: methamphetamine (+ other substances), opioids (+ cocaine or alcohol), cocaine (+ alcohol), alcohol alone, or none of the

above.

®Mutually exclusive, hierarchical classification of mental health diagnoses: psychotic disorder with or without other diagnoses, bipolar disorder (+ depression or anxiety), depression or anxiety,

or none of the above.

transferred to other clinics for behavioral problems, and 1 re-
turned to their previous primary care provider. Seventy percent
had >1 POP-UP follow-up visit each 4-month period, although
59% had at least 1 gap between clinic visits of >90 days. Median
POP-UP clinic visits over the first 12 months was 12 per patient
(IQR, 7-25). The median value of incentives received was $170
(IQR, $98-$278).

Among 112 enrolled patients, the cumulative incidence of
HIV viral suppression was 66% (95% CI, 57%-74%) over the
first 12 months (Supplementary Figure 1). At 12 months
postenrollment, 49 (44%) were suppressed, 27 (24%)

unsuppressed, 26 (23%) had missing viral load data, and 10
(9%) died (6 overdose, 2 AIDS-associated, 1 gastrointestinal
bleed, and 1 heart failure; Supplementary Table 1). Reasons
for missing viral load data included no visit in prior
4 months (n=11), clinical visit but no laboratory data
(n=10), moved out of state (n=2), transferred to another
clinic (n=2), and long-term incarceration and declining
care (n=1). In sensitivity analysis based on the last observed
HIV viral load at 12 months postenrollment, 62 (55%) were
<200 copies/mL, 40 (36%) were >200 copies/mL, and 10
(9%) died.

HIV Treatment Outcomes in POP-UP « JID 2022:226 (Suppl 3) « S357
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Unadjusted associations between study factors (baseline de-
mographics, clinical characteristics, and changes in housing
status) and 12-month HIV viral suppression, as well as visit
constancy, did not reach levels of significance (Table 3 and
Supplementary Table 2). Presence of a baseline mental health
diagnosis was associated with lower risk of having a >90-day
gap between clinic visits (53% versus 74%; OR, 0.40; 95% CI,
.17-.96; Supplementary Table 3).

Table 3. Characteristics Associated With HIV Viral Suppression at 12
Months Postenrollment in POP-UP (n=112)

VL <200 cells/ Odds P

Characteristic uL, n/ total (%) Ratio (95% CI) Value

Age category, y .49
<40 25/53 (47) ref ref
> 40 24/59 (41) 0.77 (.36-1.62)

Gender 14
Cisgender man 38/94 (40) ref ref
Cisgender woman 4/9 (44) 1.18 (.30-4.68)
Transgender/ 7/9 (78) 5.16 (1.02-26.2)
nonbinary

Race/ethnicity .83
White 24/53 (45) ref ref
Black 17/37 (46) 1.03 (.44-2.39)
Hispanic/Latinx 5/12 (42) 0.86 (.24-3.07)

Other 3/10 (30) 0.562 (.12-2.22)

Housing category .82
Temporary 23/54 (43) ref ref
Unsheltered 26/58 (45) 1.10 (.62-2.31)

Baseline CD4 count .59
< 200 cells/uL 32/38 (46) ref ref
> 200 cells/uL 17/42 (40) 0.81 (.37-1.75)

Substance use disorder® .54
Methamphetamine + 41/98 (42) ref ref
other
Opioids + cocaine/ 1/3 (33) 0.70 (.06-7.93)
alcohol
Cocaine + alcohol 4/7 (57) 1.85 (.39-8.73)

Alcohol 3/4 (75) 4.17 (.42-41.5)

Any mental health 36/80 (45) 1.20 (.62-2.75) .67
diagnosis vs none

Mental health diagnosis .81
category®
Psychotic disorder 11/21 (562) 0.83 (.34-2.02)

Bipolar disorder 4/9 (44) 1.01 (.23-4.45)
Depressive/anxiety 19/48 (40) 1.39 (.47-4.15)
disorder

None 15/34 (44) ref ref

Housing change
Maintained/improved 34/74 (46) 1.30 (.69-2.89)
housing
Worsened/remained 14/38 (39) ref ref

homeless

Abbreviations: Cl, confidence interval; POP-UP, Positive-Health Onsite Program for
Unstably Housed Populations; ref, reference; VL, viral load.

Mutually exclusive, hierarchical classification of substance use: methamphetamine (+
other substances), opioids (+cocaine or alcohol), cocaine (+alcohol), alcohol alone, or
none of the above.

®Mutually exclusive, hierarchical classification of mental health diagnoses: psychotic
disorder with or without other diagnoses, bipolar disorder (+depression or anxiety),
depression or anxiety, or none of the above.

DISCUSSION

The POP-UP model at the Ward 86 HIV clinic in
San Francisco was purposively designed to address barriers
to care engagement for persons experiencing homelessness
and was associated with improvement in 12-month HIV vi-
ral suppression from 0% to 44%, with 66% achieving viral
suppression at least once. This study extends our prior find-
ings that POP-UP achieved HIV viral suppression in 55% of
patients over the first 6 months of enrollment [15] and main-
tained similar levels of viral suppression during the corona-
virus disease 2019 (COVID-19) pandemic [25]. Patients
maintained high levels of care engagement: over 70% had a
visit during each 4-month period of follow-up, despite over-
lapping barriers of unstable housing, substance use, and
mental health conditions.

We attribute success in engaging this hard-to-reach popula-
tion to the holistic, multicomponent nature of our care model,
developed using a theory-informed approach and expressed
patient preferences [16, 17]. Two critical, synergistic model
components include low-barrier comprehensive medical and
social work services without the need for appointments in com-
bination with panel management to proactively identify pa-
tients who do not come to clinic and may require additional
outreach. Integrated substance and mental health treatment al-
lowed us to address these frequently co-occurring conditions
together in the same visit [26]. POP-UP provides low-barrier
pharmacologic treatment of substance use disorders, including
same-day buprenorphine-naloxone initiation for opioid use
disorder, as well as harm reduction counseling and safer use
supplies. A psychiatrist is imbedded within our team and avail-
able for consultation during weekly case conferences, increas-
ing primary care provider capacity to treat complex
psychiatric conditions. We also used financial incentives to mo-
tivate care engagement and viral suppression, with incentive
amounts that were substantially smaller in value than those
used in other incentive studies [27, 28].

While extremely high-risk individuals were able to achieve
engagement and viral suppression through POP-UP, treatment
outcomes in this population still fall far short of Ending the
HIV Epidemic (EHE) targets [29]. First, although POP-UP
maintained high levels of care engagement despite a broad ar-
ray of barriers, over half of patients experienced a >90-day gap
between clinic visits. While care gaps of this length are expected
for stable patients, POP-UP encourages frequent visits to ad-
dress complex medical and psychosocial issues and provide
support. Having a mental health diagnosis reduced the risk of
a prolonged gap in care, suggesting that imbedded mental
health treatment may have facilitated care engagement, al-
though over half of patients with a mental health diagnosis still
had a >90-day care gap. Drop-in access and financial incentives

also reduce barriers to consistent care engagement, although

S358 « JID 2022:226 (Suppl 3) « Hickey et al


http://academic.oup.com/jid/article-lookup/doi/10.1093/infdis/jiac267#supplementary-data
http://academic.oup.com/jid/article-lookup/doi/10.1093/infdis/jiac267#supplementary-data

these interventions were insufficient to avoid long absences
from care for many patients.

In addition, many patients were not virally suppressed de-
spite engagement in care. In our cohort, viral nonsuppression
was driven entirely by adherence challenges, rather than geno-
typic resistance. Reasons for adherence difficulties ranged
widely and included inability to maintain possession of medi-
cations while living on the street, forgetfulness, substance use,
mental health, aversion to swallowing pills, low prioritization
of HIV treatment, stigma, and denial. Our care model ad-
dressed these barriers via a variety of interventions including
medication pickup in convenient packaging directly from clinic
(medi-sets, bubble packs, etc.), housing referrals, adherence re-
minders from case managers/care navigators, integrated sub-
stance use and mental health care, and relationship-centered
care [16, 20].

The high mortality rate in this population is of great concern.
Mortality was 9% over 1 year in POP-UP, approximately 5-fold
higher than the 2019 crude mortality rate among PWH in
San Francisco [3]. Homelessness [30], mental illness [31], and
substance use [32] are all associated with increased risk of mor-
tality among PWH, and multimorbidity among these condi-
tions may synergistically increase risk [33]. The majority of
deaths in POP-UP were overdoses, either methamphetamine
alone or methamphetamine and fentanyl combined. High rates
of overdose in POP-UP, and specifically overdose deaths in-
volving both stimulants and opioids, mirror the rising overdose
crisis in San Francisco [34] and nationwide [35], particularly
among people experiencing homelessness [36] and PWH
[37]. Our findings highlighting stimulant use a major risk fac-
tor for death is also consistent with prior research among
San Francisco homeless and unstably housed women [38].
POP-UP provides evidence-based interventions for opioid
use disorder treatment and overdose prevention—although im-
portant, these interventions are clearly inadequate for prevent-
ing stimulant-related overdoses, which were the most common
in this population.

An important consideration is how this type of intensive
care model can be sustained and scaled to other jurisdictions.
Ryan White funding supports the types of clinical and social
services that are included in the POP-UP model (eg, outpa-
tient mental health and substance use treatment, medical
case management). The federal government’s commitment
to the EHE goals (with funding funneled through the
Health
Resources and Services Administration, and the National

Centers for Disease Control and Prevention,

Institutes of Health) will hopefully provide additional funds
for these important programs to serve PWH experiencing
homelessness. We are planning future costing analysis to
quantify the costs required to sustain this care model across
clinics, which will aid in justifying further support from EHE
initiatives.

This study has several important limitations. Our intervention
was not randomized and we cannot directly attribute POP-UP
enrollment with improved care outcomes. However, high levels
of care engagement following POP-UP enrollment suggest a like-
ly mechanism for observed improvements in HIV viral suppres-
sion. Further, one-quarter of patients had missing viral load data
at 12 months. We used a conservative approach and assumed
that those with missing data were not suppressed, suggesting
that suppression may actually be underestimated. Overall, two-
thirds attained HIV viral suppression at any point—an improve-
ment compared to 30% who had any suppression in the
12 months prior to enrollment. Although POP-UP offered low-
barrier care access, 39% of eligible patients did not enroll—most
because they never presented to clinic after they were referred.
Enrollment in POP-UP was more successful when facilitated
by clinic staff or external partners than when identified via chart
review alone, consistent with other studies [39, 40]. Interestingly,
patients living on the street and those with a known mental
health diagnosis were more likely to link to care in POP-UP.
While this may represent confounding by more complete clinical
documentation among patients more connected to care, it also
suggests the possibility that POP-UP was better able to address
barriers to care such as housing status, mental health, and sub-
stance use—and less able to address other psychosocial barriers
(eg, stigma, denial).

There are a number of additional intervention components
that could address persistent suboptimal treatment outcomes.
First, out-of-clinic services such as mobile care may help ad-
dress lack of engagement or gaps in care, particularly for those
at highest risk of poor clinical outcomes [41-44]. Second, in-
corporation of evidence-based interventions for stimulant
use, such as contingency management [45, 46], could help re-
duce the most harmful effects of stimulant use in our popula-
tion. Finally, greater access to permanent supportive housing
is one of the most important needs for our population [47].

CONCLUSIONS

The POP-UP low-barrier, clinic-based HIV primary care model
is a promising approach to improving care engagement and HIV
viral suppression among PWH with overlapping barriers to care
engagement, including homelessness/unstable housing, sub-
stance use, and mental health diagnoses. Additional innovations,
such out-of-clinic care models and concentrated attention to
complications of substance use, are needed to improve HIV
care outcomes among this highly vulnerable population.
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