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Background. The Los Angeles County (LAC) Division of HIV and STD Programs implemented a medical care coordination
(MCC) program to address the medical and psychosocial service needs of people with HIV (PWH) at risk for poor health outcomes.

Methods. Our objective was to evaluate the impact and cost-effectiveness of the MCC program. Using the CEPAC-US model
populated with clinical characteristics and costs observed from the MCC program, we projected lifetime clinical and economic out-
comes for a cohort of high-risk PWH under 2 strategies: (1) No MCC and (2) a 2-year MCC program. The cohort was stratified by
acuity using social and clinical characteristics. Baseline viral suppression was 33% in both strategies; 2-year suppression was 33%
with No MCC and 57% with MCC. The program cost $2700/person/year. Model outcomes included quality-adjusted life expectancy,
lifetime medical costs, and cost-effectiveness. The cost-effectiveness threshold for the incremental cost-effectiveness ratio (ICER)
was $100 000/quality-adjusted life-year (QALY).

Results.  With MCC, life expectancy increased from 10.07 to 10.94 QALYs, and costs increased from $311 300 to $335100 com-
pared with No MCC (ICER, $27 400/QALY). ICERs for high/severe, moderate, and low acuity were $30 500/QALY, $25200/QALY,
and $77 400/QALY. In sensitivity analysis, MCC remained cost-effective if 2-year viral suppression was 239% even if MCC costs

increased 3-fold.
Conclusions.

settings to improve outcomes for high-risk PWH.
Keywords.

The LAC MCC program improved survival and was cost-effective. Similar programs should be considered in other

HIV; coordinated care; simulation modeling; cost-effectiveness; Ryan White.

People with HIV (PWH) may face a variety of medical
and psychosocial needs that frequently go unmet due to
individual-level barriers to care and systems-level access
problems [1, 2]. These challenges can lead to reduced engage-
ment in HIV care, poor medication or visit adherence, and
suboptimal health outcomes [3-5]. In contrast, PWH who
have access to care and consistently adhere to antiretroviral
therapy (ART) can now expect a near normal life expectancy
and quality of life [6, 7].

HIV care coordination is a form of medical case manage-
ment that addresses patients’ unmet medical and nonmedical
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needs and supports continuous engagement in care. Care co-
ordination models have improved outcomes for numerous
chronic diseases, including diabetes, heart failure, asthma,
liver disease, and HIV [8-12]. Consistent with recommenda-
tions in the US National HIV/AIDS Strategy [13], HIV
medical care coordination (MCC) programs have been im-
plemented in New York City, Baton Rouge, and statewide in
Indiana and Oregon, although cost and cost-effectiveness data
are scarce [14-21].

Los Angeles County (LAC) reported a population of 46 000
PWH in 2012, more than any other county in California; only
half were virally suppressed (defined as <200 copies/mL) [22,
23]. A large subset experienced important social challenges,
including homelessness, substance use disorder, and serious
mental illness [1]. To improve outcomes for these patients,
the LAC Department of Public Health Division of HIV and
STD Programs developed an MCC program in 2013 at 35
HIV clinics supported by Ryan White Comprehensive AIDS
Resources Emergency Act funds and designated as medical
homes [24]. This multidisciplinary program integrates med-
ical and nonmedical case management models (eg, social and
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public assistance services) to improve engagement in care (ie,
linkage, retention, and adherence) [25].

Initial results indicate that the LAC MCC program nearly
doubled viral suppression and substantially increased retention
in care at 2 years. Our objective was to project the long-term
clinical impact, cost-effectiveness, and health care system costs
of the LAC MCC program.

METHODS

MCC Program Overview

The LAC MCC program utilized a multidisciplinary team (a
social worker, a registered nurse, and a case worker) based at
Ryan White-supported clinics to address patient needs related
to health status, linkage to and retention in care, adherence to
ART, HIV-related risk behavior reduction, and psychosocial is-
sues [26]. Key patient-centered activities included delivery of
brief interventions around medication adherence and engage-
ment in care, case conferences, and referrals to mental health
and addiction treatment services. The primary outcomes of
interest for program effectiveness were viral suppression (HIV
RNA <200 copies/mL) and retention in care, defined as any
combination of 2 or more HIV RNA, CD4 count, and/or geno-
type tests at least 90 days apart during the last 12-month obser-
vation period of the MCC program. Data for viral suppression
and retention in care at baseline and 2 years postenrollment, as
well as costs, were based on surveillance and programmatic data
from the LAC Department of Health [26, 27].

Patients who enrolled in MCC met general eligibility criteria
for Ryan White Care Act-supported services [22]. They were
identified to be at risk for poor health outcomes at the time of
enrollment by 1 or more of the following criteria: recent viral
load >200 copies/mL, not currently receiving ART, no HIV
medical appointment in the prior 7 months (including those
newly diagnosed in the prior 6 months), sexually transmitted
infection (STI) diagnosis within the prior 6 months, incarcer-
ation within the prior 6 months, or direct provider referral to
MCC based on provider-perceived need for services. Patients
who did not meet these criteria were considered appropriate for
self-management without MCC.

At MCC enrollment, patients were assessed for their level of
need for HIV medical and support services. This assessment
was used to calculate patients’ acuity level (ie, severe, high,
moderate, and low), which determined the type and intensity
of MCC services provided. Additional details of the LAC MCC
assessment and protocol are described elsewhere [26].

Analytic Overview
We used the of Preventing AIDS
Complications (CEPAC)-US model, a validated microsimulation

Cost-Effectiveness

of HIV disease and treatment [28, 29], to project the clinical and
economic outcomes of high-risk PWH in LAC under 2 strat-
egies: (1) No MCC (standard of care) and (2) MCC, in which

patients receive tailored services that improve retention in HIV
care and viral suppression. We derived model input param-
eters for the MCC strategy, including viral suppression and
retention in care at 2 years, from patients enrolled in the LAC
MCC program (January-December 2013) and followed through
December 2015. Baseline characteristics of the No MCC cohort
were identical to the MCC cohort but with an assumption of
stable rates of retention in care and viral suppression over 2 years
[30]. All simulated patients initiated ART upon entering care (if
not already on ART) and were eligible to switch to a new ART
regimen upon virologic failure [31]. In addition to the full co-
hort analysis, we conducted separate analyses for acuity level-
stratified subgroups.

We projected clinical and economic outcomes over the life-
time of each patient, including quality-adjusted life expectancy
and mean per-person lifetime medical costs. We used the life-
time projections of quality-adjusted life-years (QALYs) and
costs, both discounted at 3% per year [32], to calculate incre-
mental cost-effectiveness ratios (ICERs) for MCC compared
with No MCC from the health care sector perspective. We de-
fined the cost-effectiveness threshold as an ICER <$100 000/
QALY [33]. We also projected HIV transmissions from the
prevalent cohort over 10 years and estimated the health care
system costs of the 2 strategies over 2- and 5-year time horizons.

The CEPAC-US Model

Simulated patients enter the model individually with charac-
teristics drawn randomly from defined distributions of age,
sex, CD4 count, and HIV RNA level. A clinical course is sim-
ulated for each patient using specified probabilities, which de-
termine monthly transitions between health states. Patients
not on ART experience a decline in CD4 count, leading to a
greater risk of opportunistic diseases and HIV-associated mor-
tality. (Additional model detail is available at https://www.
massgeneral.org/medicine/mpec/research/cpac-model.)

All simulated patients are eligible to initiate ART, regardless
of CD4 count, in accordance with current US DHHS guidelines
[31]. Firstline ART is an integrase inhibitor-based regimen, and
ART efficacy depends on a patient’s level of adherence. Highly
adherent patients experience greater rates of viral suppression
at 12 weeks with rising CD4 cell counts. Patients who suppress
on ART are subject to a monthly, regimen-specific probability
of virologic failure. For those who remain in care, virologic
failure is detected by routine viral load testing with a switch to a
fully active ART regimen. Patients in care have a monthly prob-
ability of disengaging from care; for those who fall out of care,
there is a monthly probability of returning to care, where ART
is restarted.

To estimate HIV transmission rates under both strategies,
we linked published estimates of viral load-specific transmis-
sion rates to simulated patient viral load distributions from the
CEPAC model on a monthly basis. In the model, each simulated
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patient’s viral load depends on the patient’s HIV RNA setpoint
and whether the patient is acutely or chronically infected, on or
oft ART, virally suppressed or not, or at an advanced stage of
disease (CD4 count <200 cells/pL).

Input Parameters for the Model

Cohort Characteristics

Cohort characteristics reflected PWH enrolled in the LAC MCC
program in 2013 across the 25 Ryan White clinics that reported
data. Inputs were from the LAC Division of HIV and STD
Program’s Ryan White Data Reporting System (Casewatch) and
matched HIV surveillance data [34, 35]. The cohort was 13%
female with mean age (SD) of 40 (11) years, minimum age of
16 years, and mean CD4 count at ART initiation (SD) of 429/uL
(293/uL) (Table 1). The MCC cohort contained 1204 patients
in total: 362 high/severe acuity, 621 moderate acuity, and 221
low acuity. Mean age did not substantially differ by acuity level.
Mean CD4 count (SD) was 377/puL (268/uL) for high/severe-
acuity patients, 392/uL (288/uL) for moderate-acuity patients,
and 620/pL (272/pL) for low-acuity patients.

ART Adherence, Viral Suppression, and Retention in Care

In MCC, simulated patients were more likely to improve their
adherence, which resulted in higher likelihood of viral suppres-
sion and retention in care compared with No MCC (“MCC
program effectiveness”). We calibrated the mean adherence
of simulated patients in No MCC to achieve 33% viral sup-
pression and 59% retention in care at 2 years; for patients in
the MCC program, we calibrated adherence during the pro-
gram to achieve 57% suppression and 72% retention in care at
2 years, as reported in the MCC program data (Table 1). For
acuity-stratified analyses, we also performed these calibrations
to MCC program data at 2 years. As the program’s long-term
effects are unknown, we made the conservative assumption in
the base case that the beneficial effects of the MCC program on
viral suppression and retention in care end after 2 years and re-
vert to baseline levels; we varied this assumption in sensitivity
analysis.

Intervention Costs

Total costs per patient were obtained from financial records
for the 25 sites that reported MCC program data in 2013 [27].
These include salary and benefit costs for full-time and part-
time employees, consultant/staffing agency costs, and site over-
head costs. We assigned costs to acuity levels using weights
derived from the proportion of total hours that care managers
at each site allocated to patients in each of the acuity levels.
Additional labor costs incurred by the Division of HIV and STD
Programs for supervision and monitoring, as well as mileage
costs for site visits, were allocated across all patients served in
each year. Mean overall costs per patient per year were $2700;
by acuity, per-patient costs were $3800 for high/severe, $2900

for moderate, and $2200 for low. Detailed derivations of MCC
program cost inputs are available in the Supplementary Data.

ART and Routine Medical Care Costs

ART costs were based on average wholesale prices [36].
Branded dolutegravir/abacavir/lamivudine (DTG/ABC/3TC)
was $28 800, after applying a 23% estimated Medicaid cost re-
duction on branded drugs [37]. Costs of routine medical care
were stratified by CD4 count [39]. All costs were adjusted to
and reported in 2017 US dollars [40].

HIV Transmission Rates

Viral load-specific transmission rates were from the published
literature (Table 1). To calculate the rate of first-generation
transmissions per 100 person-years over a 10-year horizon for
each strategy’s prevalent cohort, we used the cumulative viral
load estimated by the model for all patients based on the viral
load of each simulated patient [38].

Sensitivity Analyses

In 1-way sensitivity analyses, we examined multiple parameters,
including patient demographics (age, sex, initial CD4 count),
2-year MCC viral suppression, and annual MCC program costs
(Table 1). Because ART costs comprise the largest proportion
of annual “in care” costs, we assessed the impact of reduced
ART costs.

We examined the cost-effectiveness of extending the dura-
tion of MCC beyond 2 years. In an “optimistic” scenario, we
assumed that the benefits of MCC might persist past the dura-
tion of the program (ie, clinical benefits last 4 years, whereas the
program costs end at 2 years). In a “pessimistic” scenario, we
examined the impact of the clinical benefits ending after 2 years
with the program and its costs lasting for 4 years.

We investigated the interplay of the most influential param-
eters in multiway sensitivity analyses, including a less intensive
MCC strategy in which the program cost less but also achieved

less of an improvement in viral suppression.

Health Care System Costs

We used model outcomes to project the health care system costs
of implementing MCC compared with No MCC in LAC. For
ease of comparison with other settings, we projected the total
undiscounted costs of care over 2-year and 5-year time horizons
per 1000 patients with characteristics similar to MCC patients.
We included the costs of the MCC program, routine HIV care,
CD4 count, and HIV RNA testing, ART, and hospitalizations.

RESULTS

Base Case

For the overall population, discounted life expectancy in-
creased from 10.07 QALYs with No MCC to 10.94 QALYs
with MCC (Table 2). Per-person discounted lifetime medical
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Table 1. Key Input Parameters for an Analysis of the Los Angeles County Medical Care Coordination Program

Parameter Base Case [Rangel] Reference
Female sex, % [24]
Overall 13 [0-50]
High/severe acuity 10 [0-50]
Moderate acuity 14 [0-50]
Low acuity 15 [0-50]
Mean age (SD), y [24]
Overall 40 (11) [30-50 (11)]
High/severe acuity 40 (11) [30-50 (11)]
Moderate acuity 41 (12) [30-50 (12)]
Low acuity 40 (12) [30-50 (12)]
Mean CD4 (SD), cells/uL [24]
Overall 429 (293) [215-644 (293)]
High/severe acuity 377 (268) [189-566 (268)]
Moderate acuity 392 (288) [196-588 (288)]
Low acuity 620 (272) [310-930 (272)]
Parameter Base Case [Range] Reference
Suppressed at baseline, % [24]
Overall 33
High/severe acuity 22
Moderate acuity 28
Low acuity 64
Retained in care at baseline, % [24]
Overall 59
High/severe acuity 56
Moderate acuity 57
Low acuity 71
Parameter Base Case [Rangel Reference
No MCC (SOC) MCC
Viral suppression at 2y, %° [24]
Overall 33 57 [34-90]
High/severe acuity 22 46 [24-90]
Moderate acuity 28 59 [29-90]
Low acuity 64 67 [65-90]
Retained in care at 2y, % [24]
Overall 59 72
High/severe acuity 56 71
Moderate acuity 57 72
Low acuity 71 71
Cost of the MCC program per patient, per year, mean USD*? Adapted from [24, 27]
Overall 2700 [900-8100]
High/severe acuity 3800 [1300-11 400]
Moderate acuity 2900 [1000-8700]
Low acuity 2200 [700-6600]
Cost of ART (DTG/ABC/3TC) per year per patient, USD 28800 [14400-57 600] [36, 37]
Parameter Base Case [Rangel Reference
Transmission rates by disease stage and viral load, per 100 PY [38]
Late-stage disease (CD4 <200/uL) 9.03 [3.87-21.09]
HIV RNA viral load, copies/mL
>100000 9.03 [3.87-21.09]
10001-100000 8.12 [2.78-23.77]
3001-10000 4.17 [0.84-20.65]
501-3000 2.06 [0.57-747]
21-500 0.16 [0.02-1.13]
<20 0.16 [0.02-1.13]

Abbreviations: 3TC, lamivudine; ABC, abacavir; ART, antiretroviral therapy; DTG, dolutegravir; LAC, Los Angeles County; MCC, medical care coordination program; PY, person-years; SOC,
standard of care.

“Table range was used to perform sensitivity analysis on MCC strategy only.
®Overhead costs were derived for the 14 sites from which these were available. Primary data from LAC were analyzed to derive these parameters.
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Table 2. Projected Clinical Impact and Cost-effectiveness of a Medical
Care Coordination Program in Los Angeles County

Acuity: Cost pp, ICER, USD/  Transmissions/
Strategy QALY pp° usDP QALY® 100 PY®
Overall®
No MCC 10.07 311 300 — 3.28
MCC 10.94 335 100 27 400 2.94
High/severe
No MCC 8.59 279 200 — 3.77
MCC 9.54 308 300 30500 3.42
Moderate
No MCC 9.13 287 500 — 3.59
MCC 10.26 315 900 25200 3.15
Low
No MCC 14.23 420 000 — 1.97
MCC 14.31 425 800 77 400 1.93

Abbreviations: ICER, incremental cost-effectiveness ratio; MCC, medical care coordination
program; pp, perperson; PY, person-year; QALY, quality-adjusted life-year.

“Results are weighted based on 362 high/severe-acuity cases, 621 moderate-acuity cases,
and 221 low-acuity cases.

®Discounted 3% per year.

“Transmission rates include first-order transmissions only and are calculated over a 10-year
horizon.

costs increased from $311 300 with No MCC to $335 100
with MCC. Compared with No MCC, the MCC strategy had
an ICER of $27 400/QALY. For the high/severe-acuity group,
discounted life expectancy increased from 8.59 QALYs (No
MCC) to 9.54 QALYs (MCC), with per-person discounted
lifetime medical costs increasing from $279 200 (No MCC)
to $308 300 (MCC), resulting in an ICER of $30 500/QALY.
For the moderate-acuity group, MCC resulted in a greater
increase in discounted life expectancy (No MCC: 9.13 QALYs;
MCC: 10.26 QALYs) and a smaller increase in costs (No MCC:
$287500; MCC: $315900); the ICER for the moderate-acuity
patients was therefore lower (ICER: $25200/QALY). The low-
acuity group showed the smallest improvement in clinical
outcomes, with a small increase in discounted life expectancy
from 14.23 QALYs to 14.31 QALYs and increased costs from
$420000 to $425800. The ICER for the low-acuity group was
$77 400/QALY. Overall, HIV transmission rates over 10 years
decreased from 3.28/100 PY in the No MCC strategy to
2.94/100 PY for the MCC strategy.

Sensitivity Analyses

One-Way Sensitivity Analysis

The most influential parameters affecting cost-effectiveness re-
sults were MCC 2-year viral suppression and MCC program
costs (Figure 1). MCC remained cost-effective compared with
No MCC (ICER <$100 000/QALY) if patients in the MCC
achieved 2-year viral suppression >34% or annual 2-year pro-
gram costs remained <$35 000 per person (13x the estimated
annual per-person cost of the LAC MCC program). If ART
costs were halved, as could occur with generic ART, the ICER
for MCC decreased to $15800/QALY.

When the duration of MCC was extended to 4 years, in-
cluding both benefits and costs, the program had an ICER of
$32600/QALY. For the high/severe-, moderate-, and low-acuity
groups, the ICERs increased to $35500/QALY, $29 200/QALY,
and $107 400/QALY. In the “optimistic” scenario, in which the
benefits of MCC persisted over 4 years despite the program and
its costs ending at 2 years, the ICER for the overall population
decreased to $28 900/QALY. The ICERs for high/severe, mod-
erate, and low acuity also decreased: $30 900/QALY, $26 200/
QALY, and $69 000/QALY. In the “pessimistic” scenario, where
the benefit of MCC ended after 2 years but the program and
its costs continued for 4 years, the ICER increased to $46 800/
QALY in the overall group. For the high/severe-, moderate-,
and low-acuity groups, the ICERs increased to $51 300/QALY,
$41900/QALY, and $146 500/QALY.

Multiway Sensitivity Analysis

In multiway sensitivity analysis, we varied the 2 most impor-
tant parameters: annual MCC program costs and MCC 2-year
viral suppression (Figure 2). Using the 2-year horizon for both
program benefits and costs, MCC was cost-effective compared
with No MCC, as long as it improved overall viral suppression to
39% at 2 years, and the annual cost of the program was <$8100
per person. We also examined the scenario of a less intensive
strategy, which might focus only on those with a detectable viral
load. We found that MCC would be cost-effective compared
with No MCC if MCC improved viral suppression from 33% to
at least 34% at an annual cost of $1200, or $100/month.

Health Care System Costs

The projected total 2-year undiscounted cost to the health care
system for the No MCC strategy was $60 million per 1000 pa-
tients, and for the MCC strategy it was $68 million per 1000
patients (Figure 3). MCC services alone cost $5 million (69% of
additional costs or 8% of total costs) over the 2 years. However,
MCC resulted in $2 million in savings in non-ART costs (in-
cluding costs of acute events, routine care, and CD4 and HIV
viral load tests) compared with the No MCC strategy. ART con-
stituted the majority of the costs of care ($44 million for No
MCC and $48 million for MCC). At 5 years, total undiscounted
costs were $128 million (No MCC) and $138 million (MCC);
the increased costs in the MCC strategy were due both to the
costs of the MCC program and to more patients being engaged
in care and taking ART.

DISCUSSION

The LAC MCC program was designed to address multiple chal-
lenges to effective HIV care for PWH with psychosocial and
medical comorbidities. The program substantially increased the
proportion of individuals suppressed on ART and retained in
care over 2 years. Using a microsimulation model of HIV dis-
ease to project long-term outcomes, we found that the MCC
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MCC 2-year viral suppression (57%; 90%-34%)

Cost of ART ($28 800; $14 400-$57 600)

MCC annual program costs ($2700; $900-$8100)

CD4 count at MCC initiation (429/uL: 215/ulL—644/uL)

Age at MCC initiation (40 y; 30-50 y)

proportion of female sex (13%; 0%-50%)

$0

Figure 1.

$20000  $40000  $60000  $80000 $100000 $120000
ICER, $/QALY

One-way sensitivity analysis on demographic, clinical, and cost parameters of the cost-effectiveness of the MCC program. This tornado diagram displays the

impact of varying individual parameters on the ICER of MCC compared with No MCC. The solid vertical line shows the base case ICER of $27 400/QALY. The dashed line on
the right shows the cost-effectiveness threshold ($100000/QALY). Each row shows the effect of varying a single parameter; the base case value is stated in parentheses,
followed by the range evaluated, with the values resulting in the lowest ICER on the left and the highest ICER on the right. The width of the bar reflects the change in ICER
across the parameter range. The ICER increases to above $100 000/QALY only if MCC viral suppression at 2 years falls below 34% when 2-year suppression in No MCC is
33%. Abbreviations: ART, antiretroviral therapy; ICER, incremental cost-effectiveness ratio; MCC, medical care coordination program; QALY, quality-adjusted life-year.

program was cost-effective compared with No MCC (ICER:
$27 400/QALY), offering excellent value given that the lower
bound on the ICER for any program that improves viral sup-
pression or retention in care will be around $25000/QALY, due
to the annual cost of ART.

Although the MCC program was cost-effective for all patient
acuity levels, it offered the best value for moderate-acuity pa-
tients, suggesting that a focus on these patients may provide the
best value for this type of intervention. The MCC program cost

less per patient for those in the low-acuity subgroup but led to
less improvement in viral suppression and thus was less cost-ef-
fective. For the high/severe-acuity patients, MCC prompted
a greater improvement in viral suppression but at higher per-
person costs because these patients required more intensive
case management and other support.

In addition to acuity level, the cost-effectiveness of the MCC
program was most sensitive to changes in the overall 2-year
viral suppression achieved in MCC and annual MCC program

2700

MCC annual program costs, USD
o
A
<)

32 34 36 38 40 42 44

46 48 50 52 54 56 58 60

MCC program effectiveness, %

B (CER: < $50000/QALY

ICER: $50001/QALY - $100 000/ QALY

ICER: $100 000/ QALY
No MCC is more clinically effective than MCC

Figure 2. Multiway sensitivity analysis on 2-year viral suppression and annual program costs. Viral suppression in the MCC program varied from 32% to 60%, whereas
MCC annual program costs varied from $1400 to $8100. The black X denotes the MCC base case viral suppression at 2 years (57%) and annual program costs ($2700).
Compared with the No MCC strategy, MCC viral suppression rates <33% provided no clinical benefits. If the MCC annual program cost was $2700, the ICER remained below
$50000/QALY (green area) when 2-year viral suppression was between 37% and 60%. Abbreviations: ICER, incremental cost-effectiveness ratio; LAC, Los Angeles County;

MCC, medical care coordination program; QALY, quality-adjusted life-year.
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Figure 3. Health care system costs of implementing a medical care coordination program over 2-year and 5-year time harizons per 1000 patients. The number of patients
alive at each time point is shown below the figure. *Non-ART costs include acute Ol events, routine care, mortality costs, and CD4 and HIV RNA testing costs. In the MCC
at 2 years, over half of the total costs (58%) were attributable to firstline ART; the cost of the MCC program made up 8% of total costs. At 5 years, the proportion of firstline
ART decreased to 48%, but it remained the largest contributor to costs. Abbreviations: ART, antiretroviral therapy; M, million; MCC, medical care coordination program; O,

opportunistic infection.

costs. We found that MCC was cost-effective, even if program
costs were as much as 3 times the actual estimated cost (in-
creased from $2700 to $8100 per person), as long as the pro-
gram increased 2-year suppression by at least 6% (from 33%
to 39%). An increase of 6% suppression is a conservative goal
given that the program nearly doubled the proportion of pa-
tients with viral suppression (from 33% to 57%), and LAC MCC
program data through 2017 demonstrate 1-year suppression of
79% [41, 42].

In the analysis of health care system costs, we found that
total costs for a cohort of 1000 patients increased by $8 million
at 2 years and $10 million at 5 years for MCC relative to No
MCC. Most of the increase was in firstline ART costs because
more PWH received treatment; there were substantial offset-
ting reductions in second-line ART and other acute care costs.
Although these are costs that may be incurred by the larger
safety-net health care system, such costs may be mitigated for
Ryan White-supported programs through other payer sources.

Our findings add to the literature supporting the cost-effec-
tiveness of programs that improve viral suppression and reten-
tion in care for PWH, if such programs are clinically effective
and targeted to populations in need [21]. Components of the
MCC program are common in models of coordinated HIV care
and other interventions, including an interdisciplinary team of
clinical and nonclinical providers and access to a comprehensive

array of medical, behavioral health, and psychosocial services
[43-45]. Although a similar New York MCC program was not
found to be cost-effective given higher programmatic costs and
limited clinical impact [20], other cost-effectiveness analyses
have found that even moderately effective interventions can be
cost-effective in patient groups with low baseline levels of viral
suppression [46-51].

Although the MCC program achieved considerable clin-
ical success and was cost-effective, additional resources
are needed to meet the 90-90-90 targets [52] and the US
Department of Health and Human Services goal to End the
HIV Epidemic [53], particularly among PWH with complex
comorbidities. To expand the reach of LAC MCC, a Patient
Retention Specialist was added in 2016 to provide field-based
re-engagement activities. However, additional programs and
partnerships beyond the traditional clinic setting are needed
to achieve population-level viral suppression targets, such
as have been effective in the RAPID ART program in San
Francisco and the Max Clinic in Seattle [54-56]. Increased
collaboration with local partners in substance use, mental
health, sexual health, and housing is critical to address the
social determinants associated with HIV acquisition, trans-
mission, and health outcomes.

These results should be interpreted in the context of sev-
eral limitations. Simulated PWH in the No MCC strategy were
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assumed to have characteristics similar to MCC patients be-
fore they entered the program. However, outcomes from the
year before MCC may have been uncharacteristically poor, so
that some of the projected benefits of MCC may be related to
“regression to the mean” [57]. However, we found that even a
small benefit attributable to MCC, such as increased viral sup-
pression of 1%, would lead to a cost-effective program at cur-
rent programmatic costs. We assumed that only PWH in MCC
experienced improved viral suppression over time. We did not
adjust quality-of-life weights to account for comorbidities other
than HIV.

As advances in HIV treatment have improved health out-
comes for many PWH, serious morbidity and mortality have
become increasingly concentrated among PWH with severe
psychological and social needs [2, 58, 59]. Without inte-
grated service efforts, viral suppression is unacceptably low.
LAC MCC services nearly doubled viral suppression for a
cohort of people at risk for poor health outcomes with con-
siderable medical and behavioral comorbidities, at an esti-
mated annual cost of $2700 per person. We found that such
a program will substantially increase life expectancy and be
cost-effective. Similar programs are likely to be of high value
in other cities and regions in the United States and can aug-
ment other strategies toward meeting national retention and
viral suppression goals.
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