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Abstract

In this paper, we describe a San Francisco collaboration’s process to select optimal measures of

linkage to care in response to the CDC’s Enhanced Comprehensive HIV Prevention Planning

(ECHPP) program, and to understand the implications of measure selection and the challenges of

accessing data sources to measure outcomes along the HIV care continuum.

Challenges identified are the variety of definitions of linkage to care and the non-integrative

nature of the multiple data systems necessary to measure linkage to care and other continuum

outcomes. The choice of linkage measures, which at the extremes is a choice between higher-

resolution measures based on clinical visit data in a subset of patients vs. a lower resolution proxy

measure based on surveillance data, has key implications. Choosing between the options needs to

be informed by the primary use of the measure. For representing trends in overall performance and

response to interventions more generalizable measures based on surveillance data are optimal. For

identifying barriers to linkage to care for specific populations and potential intervention targets

within the linkage process, higher-resolution measures of linkage that include clinical, laboratory,

and social work visit information are optimal.

Cataloging the different data systems along the continuum and observations of challenges of data

sharing between systems highlighted the promise of integrated data management systems that span

HIV surveillance and care systems. Such integrated data management systems would have the

ability to support detailed investigation and would provide simplified data to match newly

developed, cross-agency HHS measures of HIV care continuum outcomes.
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INTRODUCTION

In July 2010, the National HIV/AIDS Strategy (NHAS) established specific goals for the

United States’ response to the HIV epidemic, including reductions in new infections;

improvements in access to high-quality care and improved health outcomes among people

living with the disease; and reductions in HIV-related health disparities.1 These objectives

align with scientific research highlighting the critical role of prompt HIV diagnosis, linkage

to care, and initiation of antiretroviral therapy. Since the introduction of the NHAS and its

detailed implementation plan, significant progress has been made toward achieving the

strategy’s goals, including a more coordinated national response by HIV/AIDS programs

across multiple federal agencies. On July 15, 2013, the White House Office of National

HIV/AIDS Policy (ONAP) introduced the Accelerating Improvements in HIV Prevention

and Care in the United States through the HIV Care Continuum initiative, which builds on

the NHAS to improve outcomes along the continuum from HIV diagnosis to successful

retention in HIV care (i.e., the “HIV care continuum”).2

The Centers for Disease Control and Prevention (CDC) Enhanced Comprehensive HIV

Prevention Planning (ECHPP) initiative for the 12 US jurisdictions most affected by HIV is

a central part of the response to the NHAS.3 This program involves the local planning and

subsequent implementation of a combination of 14 required HIV-prevention interventions

and several optional components. The ECHPP initiative holds the promise of significantly

advancing our understanding of the barriers and facilitators to comprehensive HIV

prevention and treatment, and evaluating the initiative is crucial to elucidating best practices

for realizing the goals of the NHAS. National Institutes of Health (NIH) supported ECHPP

evaluation efforts by supplementing the Centers for AIDS Research (CFAR) to enhance

collaborations between NIH-funded clinical and behavioral investigators and local public

health department officials implementing and evaluating the ECHPP initiative.

In this paper, we describe our current collaboration’s process to select optimal measures of

linkage to care in response to the ECHPP program, and to understand the implications of

measure selection and the challenges of accessing and utilizing multiple data sources to

measure outcomes along the HIV care continuum.

THE SAN FRANCISCO CFAR ECHPP COLLABORATION

San Francisco has a long history of collaborative efforts across local community based

organizations, community advisory boards and planning councils, academic research

institutions, clinical care providers, and branches of the San Francisco Department of Public

Health (SFDPH).4–7 The ECHPP San Francisco effort built upon this existing network by

including additional investigators with clinical and behavioral expertise in measuring

linkage to care from the UCSF Center for AIDS Prevention Studies (CAPS), a behaviorally

focused, NIMH-sponsored national AIDS research center; the UCSF–Gladstone Institute of

Virology and Immunology Center for AIDS Research (CFAR), a NIAID-funded center for

basic and clinical research; and HIV care providers at San Francisco General Hospital’s

Positive Health Program.
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SAN FRANCISCO PREVENTION AND TREATMENT ENVIRONMENT

San Francisco, one of 12 ECHPP sites, has 15,705 living HIV/AIDS cases. This constitutes

13% of California’s living HIV/AIDS cases and 2% of living HIV/AIDS cases nationwide.8

The current San Francisco HIV Prevention Strategy is a comprehensive, multilevel

combination prevention, care, and treatment approach.9 Preceding ECHPP, there have been

efforts to expand coverage and frequency of HIV testing for MSM and other populations at

risk for HIV and to institute earlier initiation of ART.10–12 San Francisco has implemented

key evidence-based interventions utilizing antiretroviral drugs, including universal offer of

antiretroviral treatment (UART),11 non-occupational post-exposure prophylaxis,13 and pre-

exposure prophylaxis.14–18 Access to HIV care and antiretroviral therapy is high in San

Francisco, with low-income or medically indigent individuals provided coverage through

federal, state, and local programs including, Medi-Cal, the California Medicaid program);

Ryan White; and Healthy San Francisco, a health coverage program for uninsured San

Franciscans. In California, there is no waiting list for the AIDS Drug Assistance Program

(ADAP).19 The history of the HIV epidemic in San Francisco has also resulted in a large

network of experienced HIV care providers and service organizations. Due to these factors,

San Francisco shows robust outcomes along the HIV continuum of care: low rates of

unrecognized HIV infection (7.5% among MSM), prompt linkage to care (87% within 6

months of diagnosis), moderate levels of engagement and retention in care, good ART

uptake, and relatively high population rates of virologic suppression.12, 20, 21

While San Francisco shows robust outcomes along the HIV continuum of care, there

remains room for improvement, and significant disparities exist along the continuum of care

for disadvantaged and marginalized populations. Selecting optimal measures for assessment

of improvements along the continuum and decreasing disparities was an identified priority

of the SF CFAR ECHPP Collaboration, with a particular focus on linkage to care.

SELECTING MEASURES OF LINKAGE TO CARE

To arrive at consensus for the optimal definitions and measurements relating to linkage to

care, the ECHPP San Francisco research collaboration conducted a review of relevant

literature supplemented by key informant interviews and informal discussions with national

and local HIV experts, HIV care providers, and patients. Two concurrent federal processes

also guided the collaboration in choosing among numerous approaches to define optimal

measures for outcomes along the HIV continuum of care, and in particular, the optimal

definition of linkage to care. First, the IOM report “Monitoring HIV Care in the United

States: Indicators and Data Systems,” released March 15, 2012, identifies core indicators for

use by the HHS to gauge the effects of the NHAS and Affordable Care Act (ACA) on

improvements in HIV care and access to supportive services for people with HIV; it also

highlights 12 data-collection systems that could be used to monitor the impact of the NHAS

and ACA.22 Second, the Department of Health and Human Services (HHS) conducted an

assessment of the numerous approaches to calculating outcomes along the HIV continuum

of care and reached consensus on the set of 7 core, population-level indicators measuring

diagnosis (including late diagnosis), linkage, retention, ART use, viral suppression, and

housing status.23 This information was then used to inform a small-group meeting of

collaboration partners for conceptual synthesis and refinement.
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Linkage-to-Care Conceptual Processes and Definitions—For quantitative

analyses, linkage must be operationalized as an easily abstractable and discrete point or set

of points based on objective measures. However, the reality is much more complex; linkage

is a process involving physical locations, patient perspectives and decisions, laboratory

testing, and care provider decisions (Figure 1). Furthermore, measurement approaches may

use clinical or surveillance data.

After an initial preliminary positive diagnosis with a rapid test in a community-based HIV

testing program, the linkage process to HIV primary care is initiated. At the care location,

staff may order or disclose results of confirmatory HIV testing (for those diagnosed via

rapid testing), if not done already. In order to promote faster linkage to HIV primary care,

SFDPH implemented a change in policy allowing preliminarily positive clients to be seen at

primary care clinics and have their confirmatory testing done there rather than requiring the

client to return to the community-based testing site for the confirmatory test. At the intake

visit, all patients generally receive staging laboratory tests, including CD4 and HIV viral

load (VL). At high volume clinical sites, the intake usually happens with a social worker,

nurse, or both. The first visit with a primary HIV care provider may or may not be on the

same day as the intake. A second visit with the HIV provider is also important, as it suggests

that the patient has made a connection both to the care location and to the provider. The HIV

provider generally orders subsequent CD4 cell count and HIV viral load tests as part of a

treatment plan. The offer and prescription of antiretroviral therapy often occur as early as the

first HIV provider visit.

Based on this conceptual understanding, clinic-based definitions of linkage can include one

HIV care location visit (during which the patient may or may not have been seen by a

provider with prescribing privileges),24 one visit with a prescribing provider,25 or two visits

with a prescribing provider.26 Varying time parameters have been used to further define

these measures—for example, one visit with a prescribing provider within 30, 60, or 90

days.27, 28 The HHS recommendation for the linkage to care measure is the proportion of the

persons who attended a routine HIV medical care visit within 3 months of HIV diagnosis

over the number of persons with an HIV diagnosis in the 12-month measurement period.23

In contrast to definitions of linkage using data from clinical electronic medical records

which give high-resolution detail (identifying intermediate steps in the linkage process),

surveillance-based definitions of linkage to care use laboratory data (the CD4 and VL

measurements) reported to the HIV surveillance system as a less-detailed proxy for an HIV

primary care visit. Different measures used include one CD4 or VL measurement on a day

other than the day of the test that diagnosed HIV infection,29 two CD4 or VL measurements

within 6 or 12 months of the test that diagnosed HIV infection,30 or one CD4 or VL

measurement within 3 months of the test that diagnosed HIV infection and another within

the following 9 months.3120 The surveillance measure assumes that having a CD4 or VL

drawn indicates that the individual presented to an HIV care setting and was seen by a

primary care doctor. However, as the conceptual framework reflects, the lab-based measure

rather than a clinic-based measure of clinic attendance may not be as high-resolution,

because lab values are a proxy measure only, and do not necessarily indicate that a visit with

an HIV primary care provider has occurred.32–34
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In summary, options identified for measuring linkage to care ranged from high-resolution

clinical visit information available from electronic medical records, to proxy measures for

clinical visits based on mandated lab reporting to the HIV/AIDS surveillance system.

Sources of Data for Measuring Linkage to Care—The quality and availability of

data sources is an important structural constraint on choosing optimal measures for linkage

to care. The SF CFAR ECHPP research collaboration mapped data sources along the HIV

care continuum to understand the diversity and quality of data available for measuring

linkage to care and other continuum outcomes. (Figure 2).

The arrow representing the continuum of care, for the purposes of visualization, simplifies

the details in the steps that take place after a client is diagnosed at a community-based

testing site and linked to and engaged in care with a primary care HIV doctor. These steps

include assessing the client’s health insurance options (which may or may not be done by

community-testing staff); determining availability of an appropriate provider; making an

appointment; and ensuring that the client attends the visit, has a laboratory appointment,

receives CD4 and VL screening along with HIV genotype and other key intake lab tests,

possibly has a follow-up appointment, and is initiated on antiretroviral therapy. As the boxes

below highlight, for each step along the continuum of care, there are numerous distinct, non-

interoperable, proprietary data systems that contain the information necessary to calculate

outcomes.

In San Francisco, individuals can be diagnosed with HIV in numerous settings, including

community-based HIV testing programs, the municipal sexually transmitted disease clinic,

public health department primary care clinics, private medical providers, public or private

emergency rooms and hospitals, or the jail. Each of these locations has a different data

system to record the HIV testing date and results. In general, they are supported by distinct

sources of funding and have different data-reporting requirements. Also, HIV testing

programs vary greatly in their practices for ensuring and confirming linkage to primary HIV

care has occurred, currently, most programs rely mainly upon the public health department

to do this. Further along the continuum of care, information for appointment dates may be in

multiple data systems—for example, a clinic scheduling system may be distinct from the

electronic medical record (EMR), may connect to it, or may be part of the same software

program. Similarly, prescription data could be contained in the EMR, a pharmacy data

system, or in insurance or other administrative data systems. The IOM recommended that

ART information be added to the HIV/AIDS surveillance system, and in San Francisco,

current ART and history of ART have been collected by active surveillance activities for

many years preceding these IOM recommendations.10, 20 Lastly, viral load dates and values

could be contained in the following distinct data systems: the EMR, a laboratory data

system, and/or the HIV surveillance registry.

These examples illustrate a key issue that emerges from examination of the numerous data

sources across the continuum of care: necessary information for calculation of outcome

measures along the continuum is housed in multiple systems. These include systems that

may be paper-based or electronic, public or private, and clinical or administrative. These

distinct data systems in most cases cannot share information with each other, thereby
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producing significant challenges to systematic measurement across the HIV care continuum.

In conversations with other ECHPP implementation sites, this situation is a generalized one

across many jurisdictions nationwide. Solutions that are being attempted in SF and other

jurisdictions include 1) allocating ad hoc or systematic manual extraction and collation of

data across the disparate data sources utilizing significant human resources, and 2)

implementation of a single integrated data-management system. The results of these efforts

will be revealed in the coming years.

IMPLICATIONS OF MEASURE SELECTION

Taken together, the numerous approaches for measuring linkage to care, along with the

diversity of data sources with varying quality and availability, present competing options. At

one extreme, there is high-resolution clinical visit data on a subset of HIV-infected patients

linked or failing to link to care. On the other extreme, there is a low-resolution proxy

measure (CD4, VL) on a very high proportion of HIV-infected patients diagnosed and

obtaining care in San Francisco. Choosing the high-resolution measure available only in a

subset of individuals provides a more comprehensive understanding of the process of

linkage to care at the expense of generalizability. This may be useful in specific sub-

populations of interest to identify potential targets within the linkage process for linkage to

care or other interventions. Choosing a lower resolution, widely available measure has the

advantages of broad generalizability, relative ease of use, and ability to measure longitudinal

trends. Additionally, surveillance-based data are easy to compare across jurisdictions.

Engaging Community Stakeholders in Measure Selection—The SFDPH engaged

key community stakeholders to provide input and feedback regarding the optimal measures

of ECHPP efforts, including linkage to care. The HIV Prevention Planning Council (HPPC),

the jurisdictional HIV prevention planning group, was asked to review San Francisco’s

options for measurement, taking into consideration the HHS proposed indicators. The HPPC

addressed the competing priorities of lower resolution, more generalizable data on linkage,

with higher resolution data on linkage on a smaller group of patients by endorsing the use of

both approaches. The council noted that the best way to measure success of ECHPP and

other prevention efforts at the population-level was to use a “HIV continuum of care”

approach, using the data that is most consistently and routinely available for the entire

jurisdiction (such as CD4 and VL data from the HIV/AIDS surveillance system) to calculate

the outcomes. For the HHS proposed linkage to care measure, the HPPC realized that it

currently could only be calculated for public health department clinical settings, as

calculating these indicators on a jurisdiction-wide level would require integration of data

(information about clinical visit dates) from numerous proprietary clinical systems. Thus,

they recommended that SFDPH continue its efforts to measure linkage to care using clinical

visit data among the subset of clients in the public health department clinical settings for

whom that data was routinely available, for the purposes of monitoring as improving clinical

and public health testing program quality.

MEASURING LINKAGE TO CARE IN SAN FRANCISCO

Currently, the SFDPH is reporting the HHS recommended 3-month linkage to care measure

utilizing routinely collected surveillance data.8 In 2010 and 2011, eighty-five percent of all
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newly diagnosed San Francisco HIV cases were linked to care within three months of

diagnosis. Among individuals analyzed in 2009–2010, linkage to care rates were worse

among the following groups: men who have sex with men who also inject drugs, persons

without an identified transmission risk, and persons without health insurance or whose

insurance status was unknown (compared to reference groups without those

characteristics).20 In addition, the SFDPH continues to not only measure but also ensure

linkage to care occurs for the subset of newly diagnosed HIV patients diagnosed by SFDPH

funded community sites as well as those seen in the SFDPH clinical system through a

variety of human resource–intensive methods including review and collation of data from

different systems, communication by phone and in person with clients and medical providers

to both verify and support linkage for these clients.

DISCUSSION

CFAR supported efforts to evaluate local NHAS implementation through ECHPP focused

on improving outcomes along the HIV continuum of care. At a local level in San Francisco,

implementation of procedures to measure continuum outcomes has revealed some

challenges, particularly for linkage to care following HIV diagnosis. Chief among these

challenges are the variety of possible definitions of linkage to care and the non-integrative

nature of the data systems necessary to measure linkage to care. The choice of linkage to

care measures, which at the extremes is a choice between higher-resolution measures based

on clinical visit data in a subset of patients vs. a lower resolution proxy measure based on

surveillance data in a larger, more generalizable population, has key implications. Choosing

between the options for the optimal measure needs to be informed by the primary purpose

for which the measure will be utilized. For representing trends in overall performance and

response to interventions such as ECHPP, more generalizable measures based on

surveillance data covering the widest number of HIV infected persons in the jurisdiction are

optimal. For identifying barriers to linkage to care for specific populations and potential

intervention targets within the linkage process, higher-resolution measures of linkage to care

that include clinical, laboratory, social work and benefits visit information are likely to be

optimal.

Cataloging the different data systems along the continuum and observations around the

challenges of data sharing between systems highlighted the promise of an integrated data

management system that spans HIV surveillance and care systems. Such integrated data

management systems would have the ability to support detailed investigation and

measurement of the complex process of linkage to care and would provide simplified data to

match newly developed, cross-agency HHS measures of HIV care continuum outcomes.23

Having such a system in place would facilitate moving beyond measuring these outcomes,

to an improved capacity for real-time public health interventions to improve these

outcomes. 35 Potential approaches to address these challenges are already underway at the

local level. For example, the San Francisco public health department has been funded by the

CDC to implement an integrated data system in parallel with the implementation of new

electronic health record systems in its clinics. As efforts are made to develop integrated data

systems that promote high levels of data security and protect confidentiality, we will better

be able to evaluate NHAS and the implementation of the Affordable Care Act at the local
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level, and to use these data to obtain optimal cross-agency measures of the HIV care

continuum to enhance our national public health HIV prevention efforts.
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Figure 1.
Linkage-to-Care Conceptual Framework36
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Figure 2.
Mapping of Data Sources across the Continuum of Care
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