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Despite the availability of antiretroviral therapy (ART) for HIV infection, only 0% 90% . .
. . . 2% Based on the data from the CDC alone (analysis of NA-ACCORD data is not
about a quarter of infected individuals in the US on treatment and have 80% . . L .
) R . . . 80% finished), the hyper-exponential distribution best represents the transitions
undetectable viral loads indicating successful viral suppression (Figure 1). In 0% from die? Nosis ’?opfirst CI)OD 4 or viral load test and: fro% first CDA4 or viral load
order to maximize clinical outcomes for patients and reduce HIV transmission, 0% 6% 60% J ’

test to second CD4 or viral load test, while the Weibull distribution best fit the
transition from and second viral load test to viral suppression. The transition
times from diagnosis to first CD4 or viral load test; from first CD4 or viral load
test to second CD4 or viral load test, and; from second CD4 or viral load test
to viral suppression are represented in Table 1, as are the associated
dropout fractions for each stage. Using the parameter estimates for each
distribution in the model of the continuum of care and starting with the
assumption that 82% of people living with HIV know their serostatus, the
percentages of individuals linked to care (1%t lab) and retained in care (2"
lab), can be easily derived and are displayed in Figure 3. We conclude that
state-level epidemiological data can be used to understand the temporal

a greater proportion of people living with HIV (PLWHIV) in the United States
(US) need to be diagnosed, linked to care, start ART and successfully adhere
to their medication regimens over time (the “treatment cascade”).
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Research Objective

The major aim of this study is to conduct an integrated evaluation of the role 20%
of the public health and health care delivery systems in the US and determine
the optimal allocation of resources that would optimize the net impact on the
AIDS epidemic. We did this by developing a mathematical model of the steps 0%

Diagnosed 1st Lab 2nd Lab
M Exponential 82.00% 68.68% 54.32%
B Weibull 82.00% 64.14% 45.03%
W Hyper-Exponential 82.00% 63.80% 45.49%

Prescribed ART

0%

Diagnosed Linked to Care Retained in Care Virally Suppressed

in the continuum of HIV care (displayed graphically in Figure 2). The results
from the model will offer a way to optimizing total expenditures across
different stages of the “treatment cascade” to obtain the maximum number of
people successfully virally suppressed on ART.

Data Sets and Sources

We utilized epidemiological information on HIV collected by state health
departments in the US and compiled by the Centers for Disease Control and
Prevention (CDC) as well as data from the US studies that are part of the
North American AIDS Cohort Collaboration on Research and Design (NA-
ACCORD).

Figure 2. Queueing Model of the HIV Treatment Cascade
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dynamics of the HIV continuum of care.

Implications for Public Health Policy and Practice

When this queueing model of the treatment cascade is finalized, we will have
the first full representation of the temporal dynamics of the continuum of HIV
care. That is, for any given cohort, we will be able to estimate how fast or
slow people living with HIV pass through various stages of the cascade, the
time they reside in any given stage and the probability of their dropout from
each stage.

We can then adapt this model of patient flow to assess optimal strategies for
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model how patients flow from one stage of the treatment cascade to the next,
including: 1) the transition time from stage-to-stage; 2) the time spent in a

Table 1. Fitting Model Parameters

with these transitions for all individuals in a cohort cannot exceed a fixed
budget.
Though there have been a few attempts to understand how to optimize
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red text indicates distribution with maximum log likelihood value

Yale sCHOOL OF PUBLIC HEALTH



