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Implementation Research to Develop Interventions for People Living with HIV (PRECluDE) 
Consortium

Abstract

Antiretroviral therapy (ART) prevented premature mortality and improved the quality of life 

among people living with the human immunodeficiency virus (PLWH), such that now more than 

half of PLWH in the United States are 50 years of age and older. Increased longevity among 

PLWH has resulted in a significant rise in chronic, comorbid diseases. However, the 
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implementation of guideline-based interventions for preventing, treating, and managing such age-

related, chronic conditions among the HIV population is lacking. The PRECluDE consortium 

supported by the Center for Translation Research and Implementation Science at the National 

Heart, Lung, and Blood Institute catalyzes implementation research on proven-effective 

interventions for co-occurring heart, lung, blood, and sleep diseases and conditions among PLWH. 

These collaborative research studies use novel implementation frameworks with HIV, mental 

health, cardiovascular, and pulmonary care to advance comprehensive HIV and chronic disease 

healthcare in a variety of settings and among diverse populations.
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Implementation science; HIV; cardiovascular disease; COPD; antiretroviral therapy; comorbidities

New cases of HIV infection have modestly decreased since 2013 and are now stabilized in 

the United States (U.S.), but among many populations (e.g., urban, African American, and 

men who have sex with men (MSM)) the infection rates remain disproportionately high and 

represent a significant health disparity1, 2. Due to guideline-based antiretroviral therapy 

(ART), people living with HIV (PLWH) are living much longer, but with early signs of 

aging and comorbidities, including cardiovascular, metabolic, neurologic, and pulmonary 

diseases3. Many of these populations have been living with HIV for years; others are 

recently infected or diagnosed with HIV. According to the Centers for Disease Control and 

Prevention (CDC), people aged 50 and older accounted for 17% of the 39,782 new HIV 

diagnoses in 2016 in the U.S.4. Increased survival for PLWH has resulted in a concordant 

increase in age-related comorbidities, such as heart, lung, blood, and sleep (HLBS) diseases 

and disorders. Aging among PLWH in the U.S. will require long-term healthcare approaches 

to address the projected increases in chronic non-communicable diseases (NCDs), 

particularly hypertension, cardiovascular disease (CVD), and chronic obstructive pulmonary 

disease (COPD)5. CVD is a leading cause of death for PLWH in the U.S.6–8. PLWH have a 

twofold higher risk of MI compared to those without HIV9–11. Cross-sectional data indicate 

that PLWH have a higher prevalence rate of hypertension (i.e., 43%), yet many of these 

patients do not meet treatment goals for control of their hypertension (i.e., of 75% treated, 

only 57% were at goal)12. COPD is also common in HIV-infected populations and 

diagnosed in approximately 15–20% of PLWH; HIV has been associated with a significantly 

increased risk for COPD, independent of smoking and pulmonary infections13–16.

To further complicate health consequences for PLWH, some HLBS complications like CVD 

may be caused by direct viral effects of HIV, while others may be caused by the effects of 

chronic use of ART9, 11. Certain aspects of HIV infection (e.g., chronic, systemic 

inflammation, immune system activation, and metabolic abnormalities), and other risk 

factors (e.g., smoking and substance use) may also contribute to increasing HLBS 

comorbidities for the aging population of PLWH9, 10, 17, 18. Data on the long-term, 

consequential effects of ART use in PLWH as they age are still emerging. With the effective 

translation of research evidence into practice at the population level or late-stage T4 

translation research, the risks and complications from HLBS comorbid conditions may be 

reduced for PLWH. A significant opportunity exists to positively impact the health of PLWH 
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and chronic HLBS diseases and disorders using guideline-based practices. Unfortunately, 

the utilization of effective treatments for both HIV and chronic diseases is suboptimal in 

many localities in the U.S. Significant gaps in medical care for PLWH remain despite years 

of advocacy and support for better healthcare and health equity.

Effective interventions and medical care management guidelines exist for managing co-

morbid HLBS diseases and disorders among PLWH. However, these guideline-based 

practices are not fully implemented in the U.S. or globally, leaving significant gaps in HIV 

medical care. A noteworthy prospect exists to positively influence the health of PLWH using 

strategies to implement guideline-based practices for chronic HLBS diseases and disorders 

in concert with the existing infrastructure of HIV care, such as the Ryan White HIV/AIDS 

Program and National HIV/AIDS Strategy, to maximize population health impact19. The 

Center for Translation Research and Implementation Science (CTRIS) at the National Heart, 

Lung, and Blood Institute (NHLBI) of the National Institutes of Health (NIH) has a leading 

role in advancing implementation science research on the delivery of guideline-based 

practices for co-occurring HLBS diseases and conditions in diverse populations, including 

those with HIV/AIDS. CTRIS supports five multidisciplinary research teams that comprise 

the ImPlementation REsearCh to DEvelop interventions for People Living with HIV 

(PRECluDE) consortium (Table 1) to advance implementation research in the delivery of 

proven-effective interventions for co-occurring HLBS diseases and conditions among people 

living with HIV/AIDS20. The PRECluDE consortium was created to stimulate the use of 

late-stage T4 translation research and implementation science strategies that address barriers 

impeding the scale-up and application of guideline-based interventions in community and 

clinical settings for the prevention, treatment, and control of co-morbid HLBS diseases and 

conditions for PLWH.

Cardiopulmonary and mental health diseases and conditions are the primary focus of these 

initial research studies, although diabetes, cancers, substance use disorders, and cognitive 

impairments are other chronic disease areas of concern for older PLWH. PRECluDE 

consortium researchers are targeting key outcomes including blood pressure and cholesterol 

control21, 22, atherosclerotic CVD(ASCVD) risk reduction23, 24, trauma and CVD risk25, 26, 

behavioral economics to improve statin utilization27, 28, and quality of COPD care29. Below 

is a summary of the PRECluDE consortium projects to date and their approaches to the 

implementation of guideline-based care for PLWH.

Improving Blood Pressure and Cholesterol Management in HIV Care

Of the more than 1 million people living in the U.S. with HIV, 1 in 7 of these individuals is 

unaware that they are infected with HIV; more than half of PLWH are not receiving 

continuous HIV medical care30. As a result, these individuals are not engaged in timely 

standard HIV care and cannot access or adhere to effective ART regimes, putting themselves 

at high risk for HIV disease progression and CVD events in addition to a high risk of 

transmitting the virus to others30, 31. To identify and ameliorate the obstacles that contribute 

to these individuals not being connected to, participating in, and then retained in standard 

HIV care, the HIV care continuum or treatment cascade model was developed. It includes 

the following sequential stages of standard HIV care for PLWH including: (1) early 
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screening and diagnosis of HIV infection; (2) linking individuals to HIV medical care; (3) 

engaging and retaining individuals in HIV medical care; (4) receiving effective and 

appropriate ART quickly after diagnosis, and (5) achieving guideline-based and sustained 

viral suppression targets32, 33. This model has been used throughout the U.S. to combat the 

HIV/AIDS epidemic using guideline-based care for immune function targets, yet it is not 

adapted to include guideline-based care for comorbid NCDs for the aging HIV population34.

The existing HIV continuum of care fails to meet the needs of PLWH that have a high risk of 

ASCVD34, which can lead to life-threatening events such as MI, stroke, and even sudden 

cardiac death6. A multi-disciplinary research team extended the HIV treatment cascade 

model to include an additional stage of achieving guideline-based ASCVD prevention 

therapy goals. The EXTRA-CVD study aims to improve control of hypertension and 

hyperlipidemia in PLWH (Tables 2 and 3)21. This three-tiered, nurse-led intervention targets 

the following steps through an extended treatment cascade: (1) screening for and 

appropriately diagnosing high blood pressure (systolic blood pressure (BP;SBP) >130 

mmHg) and high cholesterol levels in the blood (non-high-density lipoprotein (non-HDL) 

cholesterol > guideline-based targets); (2) prescribing appropriate guideline-based medicines 

for high BP and high cholesterol; and (3) achieving and maintaining guideline-based 

treatment targets for lowering high BP (SBP <130 mm Hg) and high cholesterol (non-HDL 

cholesterol <National Lipid Association targets)35, 36. Longenecker, Webel, Bosworth, and 

colleagues are assessing the EXTRA-CVD intervention in PLWH who are on suppressive 

ART (HIV viral load <200 copies/mL) at three academic HIV-specialty clinic sites that care 

for both urban and rural patients (i.e., Cleveland, Ohio (MetroHealth Medical Center and 

University Hospitals Cleveland Medical Center) and Durham, North Carolina (Duke Health 

Infectious Disease Clinic); Figure 1).

The mixed-methods, randomized-controlled clinical trial (RCT) of the EXTRA-CVD 

intervention will identify ASCVD preventive care barriers and facilitators in the HIV 

specialty clinic settings and adapt the intervention based on the knowledge gained using the 

RE-AIM (reach, effectiveness, adoption, implementation, and maintenance) implementation 

framework37–41 over 12 months with data from the patients and the healthcare 

providers35, 37, 42. Thus far, it has uncovered that PLWH who are engaged in the HIV 

treatment cascade encounter the following key barriers to effective ASCVD prevention care, 

including: (1) health illiteracy; (2) limited access to ASCVD-related health information for 

patients in HIV/AIDS specialty clinics; (3) inaccurate self-assessment of perceived ASCVD 

risk by patients; (4) limited HIV/AIDS specialty clinic capacity (e.g., staffing, healthcare 

personnel workload, medical equipment condition, or space restraints in HIV/AIDS 

specialty clinics); and (5) socioeconomic and socio-behavioral factors (e.g., reliable 

transportation, health insurance restrictions, and access to healthy food choices)43.

Nurse-led interventions similar to EXTRA-CVD have demonstrated effectiveness in other 

high-risk, vulnerable populations, including those at risk of CVD due to 

hypertension22, 44–47. Since there are shortages in physicians that specialize in HIV/AIDS 

care and physicians in HIV clinics are experiencing increased clinical demands, nurses fill 

the gap of facilitating ASCVD prevention regimes in the HIV continuum of care for PLWH 

that are already engaged in HIV care48, 49. The EXTRA-CVD intervention model reduces 
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physician workload and resultant physician fatigue while improving care for HIV 

comorbidities.

The EXTRA-CVD model also promotes shared patient care responsibilities across multiple 

providers of care, including their HIV specialists, primary care providers, and non-physician 

providers, such as nurses. The core attributes of the nurse-led EXTRA-CVD intervention 

include BP and cholesterol care coordination and daily home BP monitoring with follow-up 

telephone calls and in-person visits. Other notable features of the intervention are shared 

decision making between the patient, prevention nurse specialist, and the physician using 

algorithm-based medication management protocols, medication adherence support, 

counseling on medication side effects, and adherence tools as necessary35. The integration of 

these guidelines strengthens the HIV continuum of care for PLWH by lowering their blood 

pressure and cholesterol levels.

Addressing the ABCS of ASCVD Prevention for PLWH

Proven-effective CVD prevention regimens, such as the ABCS (i.e. take or stop taking 

aspirin as appropriate, control blood pressure, manage cholesterol, and quit smoking) of 

heart health, are essential for cardiovascular health and underutilized in routine HIV care50. 

Among many cardiovascular risk factors for PLWH, smokers with HIV have poorer health 

outcomes than non-smokers50, 51. Prevention efforts to address the ABCS include guideline-

based aspirin therapy, hypertension and hypercholesterolemia prevention and control 

initiatives, sodium intake reduction through lifestyle changes in nutrition and diet, increased 

availability of affordable smoking cessation products, and smoking cessation counseling50. 

A PRECluDE research study entitled “Implementation Research: Translating the ABC’s into 

HIV Care”23 is conducting multi-level, guideline-based implementation science research to 

reduce CVD risk through the ABCS among PLWH at nine study sites that span three 

geographical areas in the U.S., including New York City, New York; Rochester, New York; 

and Dallas, Texas (Figure 1 and Tables 2 and 3). This study evaluates the extent to which the 

project’s interventions reduce CVD risk in PLWH and the implementation process using a 

modified RE-AIM framework, the “RE-AIM QuEST” (qualitative evaluation for systematic 

translation) framework. RE-AIM QuEST, a mixed-methods framework, differs from the 

standard RE-AIM framework in that it retrospectively or in real-time assesses the qualitative 

aspects of a study’s intervention or program at different time points of the intervention’s 

implementation process and across all RE-AIM dimensions regardless of intervention type, 

study design, or variation in study sites52. Researchers identify and address barriers during 

the implementation of their study’s intervention in real-time and explain outcomes 

concerning study site variation and the degree to which the study’s intervention can be 

adapted to or implemented in other settings.

Similar to EXTRA-CVD, this study focuses on promoting coordination and communication 

between patients and their healthcare providers at multiple levels within the HIV practice 

(i.e., the patient, provider, and HIV practice levels). There is a strong emphasis on enhancing 

patient activation, which occurs when patients have the willingness, knowledge, capacity or 

skills, and confidence that equip them to manage their health actively53–56. Patients are 

provided exercises that promote self-affirmation, concerning their values, attributes, previous 
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actions, or group memberships57, and to change risky behaviors. The patients are coached 

in-person on how to use a patient portal to confirm information about their prescriptions, 

medical examinations or lab tests, and medical appointments regarding reducing their CVD 

risk. They also receive coaching on selecting an ABCS goal for discussion with their 

provider and use of shared decision-making and automated text messages to reinforce their 

steps to operationalize their goal including medication adherence. Patients willing to make 

lifestyle changes to reduce their CVD risk receive training via personally-tailored mobile 

applications (apps) that can track their physical activity and caloric intake. The patient also 

receives behavioral support through text messaging that reinforces behaviors that align with 

the ABCS approach and through phone-based peer support when needed.

At the provider level, the intervention includes continuing medical education (CME)-

accredited educational outreach for providers through an online platform (see Get Ready and 

Empowered About Treatment (GREAT 2))58 that provides brief, provider-friendly 

summaries of relevant guidelines, with links to online documents. In-person sessions with 

clinical pharmacists target prescribing practices of the providers, methods to help patients 

change their behaviors using the ABCS approach (e.g., action planning), and the Million 

Hearts Longitudinal ASCVD Risk Assessment Tool. Use of the longitudinal ASCVD risk 

assessment tool estimates a patient’s baseline 10-year risk for ASCVD, promotes patient-

provider discussion and shared decision-making on ABCS medications and their benefits, 

and re-evaluates the patient’s 10-year ASCVD risk after therapy59, 60. Providers also receive 

audit and feedback reports from the practice’s electronic health records (EHRs) about 

changes in a patient’s overall CVD risk and medication adherence as a result of the 

intervention. At the organization level, the intervention engages the HIV practice leadership 

through formal meetings that determine the barriers and facilitators to implementing the 

ABCS approach in an HIV practice and adapts the implementation process of the 

intervention accordingly using the Consolidated Framework for Implementation Research 

(CFIR). CFIR models the intervention across different settings, such as HIV practices that 

have varying infrastructures and capacity building levels, by identifying which constructs 

have the potential to impact the successful implementation of the intervention at the HIV 

practices61.

The Interplay of Trauma and CVD Risk in HIV Care

While all PRECluDE consortium studies focus on improving patient and provider aspects to 

improve care, one study includes a distinct focus on integrating HIV healthcare with mental 

healthcare and trauma. This study, Healing our Hearts, Minds, and Bodies (HHMB), 

distinctively recognizes that traumatic life experiences of PLWH may negatively impact 

their engagement in or adherence to ART, progression through more advanced stages of HIV 

infection (such as AIDS), capacity to infect others with HIV, and CVD risk25, 62–65. PLWH 

are more likely to experience trauma - including early childhood trauma, community 

violence, and sexual abuse - more than once in their lives and suffer more from depression 

and trauma- or stress-related anxiety disorders (such as post-traumatic stress disorder 

(PTSD)) compared to the general population. Additionally, PLWH who encounter trauma or 

have a trauma or stress-related anxiety disorder are more prone to develop CVD, avoid 

routine HIV care, and engage in unhealthy lifestyles that place them at risk for transmitting 
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HIV (e.g., intravenous substance misuse via HIV contaminated needle exchanges, poor self-

care, and high-risk sexual behaviors)66, 67. People of color (e.g., African Americans and 

Latino or Hispanic Americans) may be particularly vulnerable to the effects of trauma on 

CVD risk and HIV care engagement since they often have negative perceptions and a 

general distrust of medical providers and healthcare organizations due to poor patient-

provider or healthcare organization relationships. PLWH experience high levels of 

socioeconomic and ethnic disparities in CVD and quality of primary healthcare service 

delivery64, 68, 69. There is little known about the barriers and facilitators to HIV care 

engagement and continuation due to trauma experienced by PLWH and the impact of 

implementing strategies at HIV care facilities that mitigate CVD risk70.

HHMB (Figure 1 and Tables 2 and 3) is a culturally-harmonizing, evidence-informed care 

model to address the interplay between trauma experienced by PLWH, patient engagement 

and continuation in HIV care, and CVD risk prevention25. It was created by adapting 

components from the Healing Our Women (HOW) program, which addresses risky sexual 

behaviors in women living with HIV71; the Diabetes Prevention program, including setting a 

CVD risk reduction goal aligned with the American Heart Association Life’s Simple Seven 

(LS7)/My Healthy Heart program72, 73; and the Emotional Emancipation (EE) model, which 

tackles trauma as a result of slavery, oppression, subjugation, and discrimination74. The 

HHMB intervention model promotes biobehavioral health changes for PLWH across four 

domains with the assistance of facilitators: (1) cognitive (e.g., revealing one’s trauma75, 

identifying triggers that induce poor health decisions and consequential behaviors, and 

cognitive self-monitoring); (2) affective (e.g., relaxation and mindfulness methods and self-

monitoring of mood states); (3) clinical (e.g., CVD risk reduction practices, including 

smoking cessation counseling, and exercise and stress reduction recommendations); and (4) 

behavioral (e.g., health action plan development that includes a CVD scorecard for 

identifying risk factors associated with CVD, such as unhealthy diets and body weight, 

hypertension, hypercholesterolemia, uncontrolled glucose levels, physical inactivity, and 

smoking). The main effectiveness outcome is the LS7 score. The LS7 is a set of national 

goals developed by the American Heart Association to define, monitor, and enhance 

cardiovascular health through the primary prevention of heart disease and stroke76 and track 

health disparities77.

HHMB utilizes an adapted version of the Replicating Effective Programs (REP),78 a 

guideline-based behavioral intervention framework and implementation strategy for 

reducing risky behaviors in PLWH and priming HIV interventions for dissemination in 

healthcare settings through four phases: pre-conditions, pre-implementation, 

implementation, and maintenance and evolution79. Mixed methods will be used to: (a) 

evaluate the use and effectiveness of implementation strategies over time, and (b) identify 

barriers and facilitators to organizational adoption of guidelines, provider adherence to 

guidelines, feasibility, and sustainability. The CFIR implementation framework61 will be 

used to guide implementation-related analyses. The novel HHMB intervention has the 

potential to improve care and reduce health disparities for PLWH by incorporating 

guidelines for those who have a history of trauma and are at risk for CVD. The study 

emphasizes the importance of using multifaceted, modular, and flexible interventions with 

high fidelity that are evidence-informed and tackle more than one comorbidity among 
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PLWH in routine HIV care settings. The dynamic HHMB intervention has the capacity to be 

delivered to multicultural, multiethnic PLWH and in various clinical, public health, and 

community settings.

Behavioral Economics to Increase Statin Therapy Use among PLWH

Previous evidence suggests that statin therapy can reduce CVD risk, morbidity, and 

mortality in HIV+ populations80–84. However, statin therapy remains under-prescribed by 

providers and underutilized by PLWH who have a moderate to high CVD risk85, 86. Barriers 

to prescribing statin therapy to PLWH exist at all levels of the healthcare delivery system 

and may include medication cost, real or perceived side effects, polypharmacy (high pill 

burden), access to patient education tools, drug-drug interactions, provider characteristics, 

and socioeconomic factors87–90. Incorporating behavioral economic principles into the 

workflow of clinical settings can potentially eliminate barriers to guideline-based statin 

therapy use by eligible PLWH and encourage providers to prescribe statins to PLWH who 

benefit from the therapy. According to behavioral economics principles, peer practices may 

influence clinicians’ prescribing behavior through social norms, and clinicians’ preferences 

for a positive self-image may promote higher quality care91–94. Thus, providers may be 

more inclined to prescribe statin therapy to eligible PLWH if they receive feedback about 

their performance in prescribing statins to eligible PLWH, compared to the performance of 

other providers.

At the University of California, Los Angeles, researchers are assessing the acceptability and 

effectiveness of a multi-level, multi-component behavioral economics intervention in a study 

called INSPIRE (Figure 1 and Tables 2 and 3), which is aimed at increasing guideline-based 

statin therapy prescriptions to PLWH that have an increased CVD risk27. INSPIRE has two 

components primarily focused on provider-level interventions: education and behavioral 

economics. The educational component includes giving all providers at the participating 

HIV clinics standardized education about the knowledge gaps and barriers for prescribing 

guideline-based statin therapy to HIV+ individuals. It also provides an in-person session 

with a healthcare provider that specializes in infectious diseases called a peer champion to 

discuss CVD risk in PLWH and the national treatment guidelines for preventing CVD risk in 

adults, and access to online resources that guide clinic leadership and providers on how to 

reduce CVD risk in PLWH36, 95, 96. The clinic leadership receives information about 

Medicare and Medicaid payment reform and value-based payment programs, which rewards 

providers with incentive payments for the quality and cost of care they provide to patients 

with Medicare97. On the patient side, there is an educational component of the intervention 

that provides patients with personally-tailored pamphlets that are accessible at the HIV 

clinics (e.g., clinic check-in or lobby areas) on the benefits and adverse effects of using 

cholesterol-lowering statin therapy in combination with ART.

The second component of the INSPIRE intervention is a peer comparison intervention 

targeting providers. A strategy of social ranking assumes the behavioral economic principle 

that people value how they compare to other individuals of the same social group or other 

individuals that are geographically close to one another98. The peer comparison component 

of the INSPIRE intervention ranks each provider relative to all providers at the ten study 
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sites on how well he or she performs prescribing statin therapy to eligible PLWH. Then each 

provider is given their ranking by email monthly as motivation to prescribe statin therapy to 

eligible PLWH. Investigators will evaluate barriers to prescribing statin therapy to eligible 

PLWH and identify the knowledge gaps about guideline-based statin therapy among PLWH, 

their providers, and HIV clinic leadership. They will then adapt the intervention to address 

those knowledge gaps and barriers to implementation prior to testing the intervention in a 

stepped wedge cluster RCT.

As a type III effectiveness-implementation hybrid design99, results from this study will 

determine if the INSPIRE intervention is effective at increasing guideline-based statin 

therapy prescriptions for eligible PLWH, and evaluate the behavioral outcomes of 

implementing the INSPIRE intervention into the HIV clinics. Select implementation 

outcomes include clinic leadership and provider acceptability of prescribing statins to 

eligible PLWH in their HIV clinics, costs associated with the implementation strategy, and 

changes in motivation and willingness to incorporate guideline-concordant statin therapy 

into standard HIV care. The INSPIRE intervention is distinctive in that it leverages 

behavioral economics concepts to influence medical directors and providers at HIV clinics 

to adopt prescribing statins as an integral part of routine HIV care. The novel design seeks to 

modify healthcare provider behavior and provide PLWH with high-quality, cost-effective 

CVD prevention care (i.e., prescribing guideline-based statin therapy) through educational 

and peer feedback strategies. These strategies aim to decrease existing disparities in rates of 

statin prescription to eligible PLWH and may challenge fellow providers to improve their 

integration of statin pharmacotherapy into the HIV continuum of care. Similar to other 

PRECluDE interventions, INSPIRE utilizes patient education materials for patient-level 

interventions.

Health Technology to Improve COPD Care for PLWH

COPD is the fourth leading cause of death in the U.S.6. In the modern ART era, HIV 

infection is associated with an increased risk for COPD. COPD is comprised of two 

subtypes of disease, namely pulmonary emphysema, which is defined pathologically by 

progressive destruction of the lung alveoli that causes impaired gas exchange, and chronic 

bronchitis, which is defined clinically by chronic cough with sputum production for at least 

three months for two consecutive years; both types can cause shortness of breath15, 16. 

COPD is not only commonly present, but is also associated with increased mortality, among 

PLWH100. COPD is associated with a two-fold increased risk of CVD events, such as type 1 

(coronary plaque rupture with atherothrombosis) and type 2 (myocardial oxygen supply-

demand mismatch) MI, in people living with HIV101. Furthermore, COPD is 

underdiagnosed and poorly managed among PLWH, which may increase the severity and 

frequency of COPD symptoms, CVD manifestations, and pulmonary infections17, 102–105. 

Implementation of sustainable chronic care models (CCM) that address PLWH suffering 

from COPD is a research priority of the Veterans Administration (VA), which is the largest 

single provider of care to HIV-infected patients in the U.S.

In the PRECluDE consortium, another group of researchers is conducting a two-arm cluster 

RCT on the implementation of a specialist-initiated electronic consult (E-consult) program 
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called ACHIEVE (Figure 1 and Tables 2 and 3)29. The overall goal of the program is to 

engage pulmonologists and multidisciplinary teams in population health management. The 

ACHIEVE intervention promotes shared responsibility between pulmonologists, 

pharmacists, and infectious disease (ID) specialists to manage PLWH and co-occurring 

COPD using health technology. The overarching goals of this type II effectiveness-

implementation hybrid design99 are to determine if the ACHIEVE intervention improves the 

quality of medical care and life (i.e., clinical or behavioral outcomes) among PLWH who 

have co-occurring COPD. The study evaluates a comprehensive set of outcomes guided by 

the RE-AIM framework and uses CFIR to determine the factors that impact the intervention. 

The ACHIEVE intervention is delivered at ID clinics across seven VA clinics located in the 

Eastern, Southern, and Western parts of the U.S.

The use of EHR review and clinical team staff members are required for the intervention. 

Review of the HIV+ patient’s EHR by a clinical team (i.e., two or more pulmonologists and 

a pharmacist from the coordinating center) is conducted to identify suboptimal COPD care. 

Once the clinical team identifies opportunities to improve COPD care for the HIV+ patient, 

they provide guideline-based COPD treatment recommendations (e.g., obtain pulmonary 

function testing to confirm a diagnosis of COPD if not done previously; prescriptions for 

appropriate inhalers; discontinuation of inappropriate inhalers; vaccinations for influenza or 

pneumococcus; oxygen therapy; smoking cessation products and counseling; and pulmonary 

rehabilitation) that are personally tailored for each patient through an EHR electronic 

consultation (E-consult) with pre-filled orders reflecting guideline-based practice before the 

patient’s next medical appointment with their provider (i.e., ID provider) at the clinic. All 

clinician decisions are in the hands of the patient’s providers and their patients. The provider 

can accept, modify, or reject the recommendations with the option of discussing their 

decision through an in-person consultation with an on-site pulmonologist or the clinical 

team. For HIV+ patients who have a primary care provider in the general medicine clinic or 

a pulmonologist as well as an ID provider, the E-consult is also sent to these other providers 

to facilitate care coordination. Follow-up interviews and surveys with providers after two E-

consults provide data on experiences with the intervention and implementation process (e.g., 

acceptability, feasibility, and satisfaction), how to improve the intervention, and barriers and 

facilitators to COPD care for HIV+ patients. Follow-up interviews and surveys with patients 

about COPD care satisfaction and self-reported health status updates occur six weeks after 

their clinic visit.

The ACHIEVE intervention provides a proactive, iterative approach to address barriers and 

facilitators of guideline-based COPD care for PLWH in routine HIV care and primary care 

practices. The intervention is promising as a method to adapt guideline-based care in real-

time for other primary and specialty care settings to improve the accuracy of COPD 

diagnoses while also providing readily available, guideline-based COPD therapies and care 

practices. The intervention design is agile enough to institute recommended therapies or to 

discontinue ineffective and harmful care practices for treating and managing COPD in 

PLWH. For example, ACHIEVE-designed interventions can either recommend guideline 

informed-pharmacological decisions to initiate or to continue inhaled corticosteroids to treat 

COPD in patients with a history of exacerbations or can recommend de-implementation of 

inhaled corticosteroids in COPD care for PLWH if they do not meet recommended criteria 
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for use, since inhaled corticosteroids can cause harmful side effects, such as pneumonia and 

decreased bone mineral density106. COPD care coordination and disease management can be 

improved in HIV specialty clinics – especially for at-risk populations like combat veterans - 

providing greater access to pulmonary specialists using novel E-consults. Similar to 

INSPIRE, the focus of ACHIEVE involves guidelines and behavioral decision-making 

strategies for providers integrating EHR review, health education, and technology.

Future Directions of the PRECluDE Consortium in HIV Care

The urgency of HIV and comorbid chronic disease care among a growing, aging population 

is a clarion call to the field for dynamic implementation models that address health 

disparities. The PRECluDE consortium ambitiously addresses cardiopulmonary diseases and 

conditions in PLWH, including people of color and those living in rural and urban settings 

throughout the U.S. The PRECluDE consortium includes PLWH who are engaged in routine 

HIV care and who have a co-occurring chronic disease. However, those who are unengaged 

in care or who are undiagnosed remain an ongoing challenge for healthcare systems overall. 

More T4 translation research is needed to improve implementation strategies that will 

facilitate the availability of interventions for at-risk populations, including marginalized 

individuals and prison release, LGBTQ, and homeless populations. Sex and gender 

differences in chronic disease exist, but we lack knowledge of how these differences affect 

chronic comorbidity and care for PLWH.

NHLBI promotes dynamic implementation research that addresses HLBS diseases and 

conditions in a variety of settings throughout the U.S. and around the globe. The PRECluDE 

consortium is a prime example of addressing complex, comorbid HLBS diseases and 

conditions using effectiveness-implementation hybrid designs99 and robust implementation 

frameworks across multiple levels of influence. The studies demonstrate the importance of 

creating multidisciplinary, diverse, and collaborative research teams that work across the 

HIV care continuum to promote multi-level, guideline-based practices within real-world 

healthcare and community-based settings. Future research will reveal dynamic 

implementation frameworks for HIV comorbidities to serve the growing, diverse, and aging 

HIV+ population who have an array of chronic health needs.

Approaches and tools that incorporate education and clinical decision support at the point of 

care can promote a team approach and encourage active and efficient interaction between 

PLWH, their healthcare providers, and innovative technologies. Informatics and artificial 

intelligence can prompt providers to use guideline-based care and to de-implement harmful 

and ineffective treatments for HIV and comorbid chronic disease. While the implementation 

models described here are promising, they do not include information on cost-effectiveness 

and are pending final data upon scale-up. All professionals, specialty and non-specialty, 

coordinated across the HIV continuum of care will be needed to care for the aging HIV 

population.

We are in a new era of better-tolerated pharmacotherapy for HIV prevention and treatment. 

However, the long-term effects on cardiopulmonary health are uncertain. Along with the 

aging HIV population, the younger generation of PLWH also needs guideline-based care to 
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promote cardiopulmonary health and prevent other chronic diseases. The lessons learned and 

implementation strategies developed by this consortium may apply to other chronic disease 

populations (e.g., rheumatoid arthritis, diabetes, and chronic kidney disease) that share 

similar barriers to effective CVD and COPD care. Moreover, since the scale-up of ART, the 

incidence of HIV-associated malignancies that define AIDS (e.g., Kaposi’s sarcoma, non-

Hodgkin lymphoma, and cervical cancer) have declined, but the rate of non-AIDS–defining 

diseases has increased107–109. Ultimately, the consortium seeks to stimulate the development 

of broad-spectrum, non-communicable disease programs at the organizational, population, 

community, and policy levels to advance the nation’s HIV healthcare agenda, especially for 

the underserved PLWH.
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U.S. United States

VA Veterans Administration

References

1. Centers for Disease Control and Prevention. Estimated HIV incidence and prevalence in the United 
States, 2010–2016. HIV Surveillance Supplemental Report; 24 http://www.cdc.gov/hiv/library/
reports/hiv-surveillance.html, 2 2019 (accessed 23 December 2019).

2. Centers for Disease Control and Prevention. Diagnoses of HIV Infection in the United States and 
Dependent Areas, 2018 (Preliminary). HIV Surveillance Report, 2018 (Preliminary); 30 http://
www.cdc.gov/hiv/library/reports/hiv-surveillance.html, 11 2019 (accessed 17 December 2019).

3. World Health Organization. Clinical guidance across the continuum of care: managing common 
coinfections and comorbidities Consolidated guidelines on the use of antiretroviral drugs for 
treating and preventing HIV infection, World Health Organization, Geneva, Switzerland, 2013, pp. 
154–174. https://www.who.int/hiv/pub/guidelines/arv2013/coinfection/en/, 11 2013 (accessed 27 
February 2020).

4. Centers for Disease Control and Prevention. Diagnoses of HIV Infection Among Adults Aged 50 
Years and Older in the United States and Dependent Areas, 2011–2016. HIV Surveillance 
Supplemental Report; 23 http://www.cdc.gov/hiv/library/reports/hivsurveillance.html, 8 2018 
(accessed 27 December 2019).

5. Smit M, Cassidy R, Cozzi-Lepri A, et al. Projections of non-communicable disease and health care 
costs among HIV-positive persons in Italy and the U.S.A.: A modelling study. PLoS One. 12 (2017), 
e0186638, pp. 1–12. 10.1371/journal.pone.0186638. [PubMed: 29059202] 

6. Kochanek KD, Murphy SL, Xu J, Arias E, Division of Vital Statistics. Deaths: Final Data for 2017. 
National Vital Statistics Reports; 68 (2019), 9, https://www.cdc.gov/nchs/data/nvsr/nvsr68/
nvsr68_09-508.pdf, 6 24, 2019 (accessed 27 February 2020).

7. Feinstein MJ, Bahiru E, Achenbach C, et al. Patterns of Cardiovascular Mortality for HIV-Infected 
Adults in the United States: 1999 to 2013. Am J Cardiol. 117 (2016), pp. 214–220. 10.1016/
j.amjcard.2015.10.030. [PubMed: 26639041] 

8. Gallant J, Hsue PY, Shreay S, Meyer N. Comorbidities Among US Patients With Prevalent HIV 
Infection-A Trend Analysis. J Infect Dis. 216 (2017), pp. 1525–1533. 10.1093/infdis/jix518. 
[PubMed: 29253205] 

9. Feinstein MJ, Hsue PY, Benjamin LA, et al. Characteristics, Prevention, and Management of 
Cardiovascular Disease in People Living With HIV: A Scientific Statement From the American 
Heart Association. Circulation. 140 (2019), pp. e98–e124. 10.1161/CIR.0000000000000695. 
[PubMed: 31154814] 

10. Grinspoon SK, Grunfeld C, Kotler DP, et al. State of the science conference: Initiative to decrease 
cardiovascular risk and increase quality of care for patients living with HIV/AIDS: executive 
summary. Circulation. 118 (2008), pp. 198–210. 10.1161/CIRCULATIONAHA.107.189622. 
[PubMed: 18566320] 

11. Drozd DR, Kitahata MM, Althoff KN, et al. Increased Risk of Myocardial Infarction in HIV-
Infected Individuals in North America Compared With the General Population. J Acquir Immune 
Defic Syndr. 75 (2017), pp. 568–576. 10.1097/QAI.0000000000001450. [PubMed: 28520615] 

12. Burkholder GA, Tamhane AR, Salinas JL, et al. Underutilization of aspirin for primary prevention 
of cardiovascular disease among HIV-infected patients. Clin Infect Dis. 55 (2012), pp. 1550–1557. 
10.1093/cid/cis752. [PubMed: 22942209] 

13. Diaz PT, Clanton TL, Pacht ER. Emphysema-like pulmonary disease associated with human 
immunodeficiency virus infection. Ann Intern Med. 116 (1992), pp. 124–128. 
10.7326/0003-4819-116-2-124. [PubMed: 1727615] 

Gamble-George et al. Page 16

Prog Cardiovasc Dis. Author manuscript; available in PMC 2021 March 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://www.who.int/hiv/pub/guidelines/arv2013/coinfection/en/
http://www.cdc.gov/hiv/library/reports/hivsurveillance.html,
https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_09-508.pdf
https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_09-508.pdf


14. Diaz PT, King MA, Pacht ER, et al. Increased susceptibility to pulmonary emphysema among HIV-
seropositive smokers. Ann Intern Med. 132 (2000), pp. 369–372. 
10.7326/0003-4819-132-5-200003070-00006. [PubMed: 10691587] 

15. Crothers K, Huang L, Goulet JL, et al. HIV Infection and Risk for Incident Pulmonary Diseases in 
the Combination Antiretroviral Therapy Era. Am J Resp Crit Care. 183 (2011), pp. 388–395. 
10.1164/rccm.201006-0836OC.

16. Crothers K, Butt AA, Gibert CL, et al. Increased COPD among HIV-positive compared to HIV-
negative veterans. Chest. 130 (2006), pp. 1326–1333. 10.1378/chest.130.5.1326. [PubMed: 
17099007] 

17. Depp TB, McGinnis KA, Kraemer K, et al. Risk factors associated with acute exacerbation of 
chronic obstructive pulmonary disease in HIV-infected and uninfected patients. Aids. 30 (2016), 
pp. 455–463. 10.1097/QAD.0000000000000940. [PubMed: 26765938] 

18. Crothers K, Griffith TA, McGinnis KA, et al. The impact of cigarette smoking on mortality, quality 
of life, and comorbid illness among HIV-positive veterans. J Gen Intern Med. 20 (2005), pp. 1142–
1145. 10.1111/j.1525-1497.2005.0255.x. [PubMed: 16423106] 

19. Cheever L The Evolution of Ryan White HIV/Care. HIV.gov Blog: Stay Current With News and 
Updates. https://www.hiv.gov/blog/the-evolution-of-ryan-white-hivcare, 8 23, 2016 (accessed 19 
February 2020).

20. U.S. Department of Health and Human Services. ImPlementation REsearCh to DEvelop 
interventions for People Living with HIV (PRECluDE, U01). https://grants.nih.gov/grants/guide/
rfa-files/RFA-HL-18-007.html, 5 12, 2017 (accessed 1 January 2020).

21. Longenecker C, Webel AR, Bosworth H. A Nurse-led Intervention to Extend the HIV Treatment 
Cascade for Cardiovascular Disease Prevention (EXTRA-CVD), Grant Number U01HL142099 
National Heart, Lung, and Blood Institute 2018 National Institutes of Health Research Portfolio 
Online Reporting Tools Expenditures and Results (NIH RePORTER), https://
projectreporter.nih.gov/project_info_description.cfm?aid=9731675&icde=48935640, 6 25, 2018 
(accessed 1 January 2020).

22. Aifah A, Okeke NL, Rentrope CR, et al. Use of a human-centered design approach to adapt a 
nurse-led cardiovascular disease prevention intervention in HIV clinics. Progress in Cardiovascular 
Diseases. (2020). 10.1016/j.pcad.2020.02.013.

23. Fiscella K, Tobin JN, Luque A. Implementation Research: Translating the ABC’S into HIV Care, 
Grant Number U01HL142107 National Heart, Lung, and Blood Institute 2018 National Institutes 
of Health Research Portfolio Online Reporting Tools Expenditures and Results (NIH RePORTER), 
https://projectreporter.nih.gov/project_info_description.cfm?aid=9735446&icde=48935129, 6 29, 
2018 (accessed 1 January 2020).

24. Williams SK, Johnson BA, Tobin JN, et al. Protocol paper: Stepped wedge cluster randomized trial 
translating the ABCS into optimizing cardiovascular care for people living with HIV. Progress in 
Cardiovascular Diseases. (2020). 10.1016/j.pcad.2020.02.003.

25. Wyatt G, Brown AF, Hamilton AB. Enhancing Patient and Organizational Readiness for 
Cardiovascular Risk Reduction among Ethnic Minority Patients Living with HIV, Grant Number 
U01HL142109 National Heart, Lung, and Blood Institute 2018 National Institutes of Health 
Research Portfolio Online Reporting Tools Expenditures and Results (NIH RePORTER), https://
projectreporter.nih.gov/project_info_description.cfm?aid=9762974&icde=48935693, (accessed 1 
January 2020).

26. Hamilton AB, Brown A, Loeb T, et al. Enhancing patient and organizational readiness for 
cardiovascular risk reduction among black and Latinx patients living with HIV: Study protocol. 
Progress in Cardiovascular Diseases. (2020). 10.1016/j.pcad.2020.02.014.

27. Ladapo J, Cunningham WE. Behavioral Economics and Implementation Research to Reduce 
Cardiovascaulr Risk in HIV-Infected Adults, Grant Number U01HL142104 National Heart, Lung, 
and Blood Institute 2018 National Institutes of Health Research Portfolio Online Reporting Tools 
Expenditures and Results (NIH RePORTER), https://projectreporter.nih.gov/
project_info_description.cfm?aid=9705804&icde=48935655, (accessed 1 January 2020).

28. Takada S, Ober AJ, Currier JS, et al. Reducing cardiovascular risk among people living with HIV: 
Rationale and design of the INcreasing Statin Prescribing in HIV Behavioral Economics REsearch 

Gamble-George et al. Page 17

Prog Cardiovasc Dis. Author manuscript; available in PMC 2021 March 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.hiv.gov/blog/the-evolution-of-ryan-white-hivcare
https://grants.nih.gov/grants/guide/rfa-files/RFA-HL-18-007.html
https://grants.nih.gov/grants/guide/rfa-files/RFA-HL-18-007.html
https://projectreporter.nih.gov/project_info_description.cfm?aid=9731675&icde=48935640
https://projectreporter.nih.gov/project_info_description.cfm?aid=9731675&icde=48935640
https://projectreporter.nih.gov/project_info_description.cfm?aid=9735446&icde=48935129
https://projectreporter.nih.gov/project_info_description.cfm?aid=9762974&icde=48935693
https://projectreporter.nih.gov/project_info_description.cfm?aid=9762974&icde=48935693
https://projectreporter.nih.gov/project_info_description.cfm?aid=9705804&icde=48935655
https://projectreporter.nih.gov/project_info_description.cfm?aid=9705804&icde=48935655


(INSPIRE) randomized controlled trial. Progress in Cardiovascular Diseases. (2020). 10.1016/
j.pcad.2020.02.012.

29. Au D, Crothers KA, Helfrich CD. Advancing High Quality COPD Care for People with Immune 
Dysfunction by Implementing Evidence-Based Management through Proactive E-Consults 
(ACHIEVE), Grant Number U01HL142103 National Hart, Lung, and Blood Institute 2018 
National Institutes of Health Research Portfolio Online Reporting Tools Expenditures and Results 
(NIH RePORTER), https://projectreporter.nih.gov/project_info_description.cfm?
aid=9765392&icde=48935665, (accessed 1 January 2020).

30. Centers for Disease Control and Prevention. Monitoring Selected National HIV Prevention and 
Care Objectives by Using HIV Surveillance Data - United States and 6 Dependent Areas, 2016. 
HIV Surveillance Supplemental Report; 23 http://www.cdc.gov/hiv/library/reports/surveillance/, 6 
2018 (accessed 25 December 2019).

31. Centers for Disease Control and Prevention. Behavioral and Clinical Characteristics of Persons 
with Diagnosed HIV Infection - Medical Monitoring Project, United States, 2017 Cycle (June 
2017–May 2018). HIV Surveillance Special Report, http://www.cdc.gov/hiv/library/reports/hiv-
surveillance.html, 9 2019 (accessed 25 December 2019).

32. Gardner EM, McLees MP, Steiner JF, Del Rio C, Burman WJ. The spectrum of engagement in HIV 
care and its relevance to test-and-treat strategies for prevention of HIV infection. Clin Infect Dis. 
52 (2011), pp. 793–800. 10.1093/cid/ciq243. [PubMed: 21367734] 

33. Dybul M, Fauci AS, Bartlett JG, Kaplan JE, Pau AK, Panel on Clinical Practices for the Treatment 
of HIV. Guidelines for using antiretroviral agents among HIV-infected adults and adolescents. 
Recommendations of the Panel on Clinical Practices for Treatment of HIV. MMWR Recomm Rep; 
51 (2002), RR-7, pp. 1–55. https://www.ncbi.nlm.nih.gov/pubmed/12027060, 5 17, 2002 (accessed 
27 February 2020).

34. Longenecker CT. Vascular disease and aging in HIV: Time to extend the treatment cascade. Vasc 
Med. 23 (2018), pp. 476–477. 10.1177/1358863X18789767. [PubMed: 30101683] 

35. Okeke NL, Webel AR, Bosworth HB, et al. Rationale and design of a nurse-led intervention to 
extend the HIV treatment cascade for cardiovascular disease prevention trial (EXTRA-CVD). Am 
Heart J. 216 (2019), pp. 91–101. 10.1016/j.ahj.2019.07.005. [PubMed: 31419622] 

36. Jacobson TA, Ito MK, Maki KC, et al. National Lipid Association recommendations for patient-
centered management of dyslipidemia: Part 1-executive summary. Journal of Clinical Lipidology. 
8 (2014), pp. 473–488. 10.1016/j.jacl.2014.07.007. [PubMed: 25234560] 

37. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion 
interventions: the RE-AIM framework. Am J Public Health. 89 (1999), pp. 1322–1327. 10.2105/
ajph.89.9.1322. [PubMed: 10474547] 

38. Glasgow RE, McKay HG, Piette JD, Reynolds KD. The RE-AIM framework for evaluating 
interventions: what can it tell us about approaches to chronic illness management? Patient Educ 
Couns. 44 (2001), pp. 119–127. 10.1016/s0738-3991(00)00186-5. [PubMed: 11479052] 

39. Glasgow RE, Harden SM, Gaglio B, et al. RE-AIM Planning and Evaluation Framework: Adapting 
to New Science and Practice With a 20-Year Review. Front Public Health. 7 (2019), 64, pp. 1–9. 
10.3389/fpubh.2019.00064. [PubMed: 30809516] 

40. Glasgow RE, Estabrooks PE. Pragmatic Applications of RE-AIM for Health Care Initiatives in 
Community and Clinical Settings. Prev Chronic Dis. 15 (2018), pp. E02 10.5888/pcd15.170271. 
[PubMed: 29300695] 

41. Glasgow RE, Eckstein ET, Elzarrad MK. Implementation science perspectives and opportunities 
for HIV/AIDS research: integrating science, practice, and policy. J Acquir Immune Defic Syndr. 
63 Suppl 1 (2013), pp. S26–31. 10.1097/QAI.0b013e3182920286. [PubMed: 23673882] 

42. Tovar EG, Rayens MK, Clark M, Nguyen H. Development and psychometric testing of the Health 
Beliefs Related to Cardiovascular Disease Scale: preliminary findings. J Adv Nurs. 66 (2010), pp. 
2772–2784. 10.1111/j.1365-2648.2010.05443.x. [PubMed: 20831570] 

43. Schexnayder JLC, Muiruri C, Okeke NL, Bosworth HB, Hileman C, Gebhardt D, Gonzales SE, 
Hanson JE, Sico I, Vedanthan R, Webel AR. Getting to the heart of it: An examination of barriers 
and enablers to cardiovascular disease (CVD) prevention in HIV care settings 12th Annual 
Conference on the Science of Dissemination and Implementation. Academy Health, 2019 https://

Gamble-George et al. Page 18

Prog Cardiovasc Dis. Author manuscript; available in PMC 2021 March 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://projectreporter.nih.gov/project_info_description.cfm?aid=9765392&icde=48935665
https://projectreporter.nih.gov/project_info_description.cfm?aid=9765392&icde=48935665
http://www.cdc.gov/hiv/library/reports/surveillance/
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://www.ncbi.nlm.nih.gov/pubmed/12027060
https://academyhealth.confex.com/academyhealth/2019di/meetingapp.cgi/Paper/35522


academyhealth.confex.com/academyhealth/2019di/meetingapp.cgi/Paper/35522, (accessed 27 
February 2020).

44. Bosworth HB, Olsen MK, McCant F, et al. Hypertension Intervention Nurse Telemedicine Study 
(HINTS): testing a multifactorial tailored behavioral/educational and a medication management 
intervention for blood pressure control. Am Heart J. 153 (2007), pp. 918–924. 10.1016/
j.ahj.2007.03.004. [PubMed: 17540191] 

45. Ho PM, Lambert-Kerzner A, Carey EP, et al. Multifaceted intervention to improve medication 
adherence and secondary prevention measures after acute coronary syndrome hospital discharge: a 
randomized clinical trial. JAMA Intern Med. 174 (2014), pp. 186–193. 10.1001/
jamainternmed.2013.12944. [PubMed: 24247275] 

46. Bosworth HB, Powers BJ, Olsen MK, et al. Home blood pressure management and improved blood 
pressure control: results from a randomized controlled trial. Arch Intern Med. 171 (2011), pp. 
1173–1180. 10.1001/archinternmed.2011.276. [PubMed: 21747013] 

47. Bosworth HB, Olsen MK, Grubber JM, et al. Two self-management interventions to improve 
hypertension control: a randomized trial. Ann Intern Med. 151 (2009), pp. 687–695. 
10.7326/0003-4819-151-10-200911170-00148. [PubMed: 19920269] 

48. Institute of Medicine of the National Academies CoHSaAtC. HIV Screening and Access to Care: 
Health Care System Capacity for Increased HIV Testing and Provision of Care. http://
www.nationalacademies.org/hmd/Reports/2011/HIV-Screening-and-Access-to-Care-Health-Care-
System-Capacity-for-Increased-HIV-Testing-and-Provision-of-Care.aspx, 3 17, 2011 (accessed 1 
January 2020).

49. Weiser J, Beer L, West BT, Duke CC, Gremel GW, Skarbinski J. Qualifications, Demographics, 
Satisfaction, and Future Capacity of the HIV Care Provider Workforce in the United States, 2013–
2014. Clin Infect Dis. 63 (2016), pp. 966–975. 10.1093/cid/ciw442. [PubMed: 27358352] 

50. Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA Guideline on the Primary 
Prevention of Cardiovascular Disease: Executive Summary: A Report of the American College of 
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation. 
140 (2019), pp. e563–e595. 10.1161/CIR.0000000000000677. [PubMed: 30879339] 

51. US Department of Health and Human Services. Staying in HIV Care : Other Related Health Issues 
- Smoking. https://www.hiv.gov/hiv-basics/staying-in-hiv-care/other-related-health-issues/
smoking, (accessed 1 January 2020).

52. Forman J, Heisler M, Damschroder LJ, Kaselitz E, Kerr EA. Development and application of the 
RE-AIM QuEST mixed methods framework for program evaluation. Prev Med Rep. 6 (2017), pp. 
322–328. 10.1016/j.pmedr.2017.04.002. [PubMed: 28451518] 

53. Fiscella K, Boyd M, Brown J, et al. Activation of persons living with HIV for treatment, the great 
study. Bmc Public Health. 15 (2015), 1056, pp. 1–9. 10.1186/s12889-015-2382-1. [PubMed: 
25563658] 

54. Carroll JK, Tobin JN, Luque A, et al. “Get Ready and Empowered About Treatment” (GREAT) 
Study: a Pragmatic Randomized Controlled Trial of Activation in Persons Living with HIV. J Gen 
Intern Med. 34 (2019), pp. 1782–1789. 10.1007/s11606-019-05102-7. [PubMed: 31240605] 

55. Luque AE, Corales R, Fowler RJ, et al. Bridging the digital divide in HIV care: a pilot study of an 
iPod personal health record. J Int Assoc Provid AIDS Care. 12 (2013), pp. 117–121. 
10.1177/1545109712457712. [PubMed: 22965693] 

56. Luque AE, van Keken A, Winters P, Keefer MC, Sanders M, Fiscella K. Barriers and Facilitators of 
Online Patient Portals to Personal Health Records Among Persons Living With HIV: Formative 
Research. Jmir Research Protocols. 2 (2013), e8, pp. 1–9. 10.2196/resprot.2302.

57. McQueen A, Klein WMP. Experimental manipulations of self-affirmation: A systematic review. 
Self Identity. 5 (2006), pp. 289–354. 10.1080/15298860600805325.

58. Fiscella K, Tobin JN, Luque A. Implementation Research: Translating the ABCS into HIV Care, 
Get Ready and Empowered About Treatment (GREAT 2). https://www.cdnetwork.org/great-2, 
2020 (accessed 27 February 2020).

59. Soumerai SB, Avorn J. Principles of educational outreach (‘academic detailing’) to improve 
clinical decision making. JAMA. 263 (1990), pp. 549–556. 10.1001/jama.1990.03440040088034. 
[PubMed: 2104640] 

Gamble-George et al. Page 19

Prog Cardiovasc Dis. Author manuscript; available in PMC 2021 March 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://academyhealth.confex.com/academyhealth/2019di/meetingapp.cgi/Paper/35522
http://www.nationalacademies.org/hmd/Reports/2011/HIV-Screening-and-Access-to-Care-Health-Care-System-Capacity-for-Increased-HIV-Testing-and-Provision-of-Care.aspx
http://www.nationalacademies.org/hmd/Reports/2011/HIV-Screening-and-Access-to-Care-Health-Care-System-Capacity-for-Increased-HIV-Testing-and-Provision-of-Care.aspx
http://www.nationalacademies.org/hmd/Reports/2011/HIV-Screening-and-Access-to-Care-Health-Care-System-Capacity-for-Increased-HIV-Testing-and-Provision-of-Care.aspx
https://www.hiv.gov/hiv-basics/staying-in-hiv-care/other-related-health-issues/smoking
https://www.hiv.gov/hiv-basics/staying-in-hiv-care/other-related-health-issues/smoking
https://www.cdnetwork.org/great-2


60. Lloyd-Jones DM, Huffman MD, Karmali KN, et al. Estimating Longitudinal Risks and Benefits 
From Cardiovascular Preventive Therapies Among Medicare Patients: The Million Hearts 
Longitudinal ASCVD Risk Assessment Tool: A Special Report From the American Heart 
Association and American College of Cardiology. J Am Coll Cardiol. 69 (2017), pp. 1617–1636. 
10.1016/j.jacc.2016.10.018. [PubMed: 27825770] 

61. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering 
implementation of health services research findings into practice: a consolidated framework for 
advancing implementation science. Implement Sci. 4 (2009), 50, pp. 1–15. 
10.1186/1748-5908-4-50. [PubMed: 19123945] 

62. Aaron E, Criniti S, Bonacquisti A, Geller PA. Providing Sensitive Care for Adult HIV-Infected 
Women With a History of Childhood Sexual Abuse. J Assoc Nurse Aids C. 24 (2013), pp. 355–
367. 10.1016/j.jana.2013.03.004.

63. Meade CS, Hansen NB, Kochman A, Sikkema KJ. Utilization of Medical Treatments and 
Adherence to Antiretroviral Therapy among HIV-Positive Adults with Histories of Childhood 
Sexual Abuse. Aids Patient Care St. 23 (2009), pp. 259–266. 10.1089/apc.2008.0210.

64. Leserman J Role of depression, stress, and trauma in HIV disease progression. Psychosom Med 70 
(2008), pp. 539–545. 10.1097/PSY.0b013e3181777a5f. [PubMed: 18519880] 

65. Brief DJ, Bollinger AR, Vielhauer MJ, et al. Understanding the interface of HIV, trauma, post-
traumatic stress disorder, and substance use and its implications for health outcomes. AIDS Care-
Psychological and Socio-Medical Aspects of AIDS/HIV. 16 (2004), pp. S97–S120. 
10.1080/09540120412301315259.

66. Dong MX, Giles WH, Felitti VJ, et al. Insights into causal pathways for ischemic heart disease - 
Adverse childhood experiences study. Circulation. 110 (2004), pp. 1761–1766. 
10.1161/01.Cir.0000143074.54995.7f. [PubMed: 15381652] 

67. Spitzer C, Barnow S, Volzke H, John U, Freyberger HJ, Grabe HJ. Trauma, Posttraumatic Stress 
Disorder, and Physical Illness: Findings from the General Population. Psychosom Med. 71 (2009), 
pp. 1012–1017. 10.1097/PSY.0b013e3181bc76b5. [PubMed: 19834051] 

68. Whetten K, Reif S, Whetten R, Murphy-McMillan LK. Trauma, mental health, distrust, and stigma 
among HIV-Positive persons: Implications for effective care. Psychosom Med. 70 (2008), pp. 531–
538. 10.1097/PSY.0b013e31817749dc. [PubMed: 18541904] 

69. Lewis TT. Trauma and Posttraumatic Stress Disorder Emerging Risk Factors for Cardiovascular 
Disease in Women? Circulation. 132 (2015), pp. 227–229. 10.1161/Circulationaha.115.017432. 
[PubMed: 26124184] 

70. Brown AF, Ma GX, Miranda J, et al. Structural Interventions to Reduce and Eliminate Health 
Disparities. Am J Public Health. 109 (2019), pp. S72–S78. 10.2105/AJPH.2018.304844. [PubMed: 
30699019] 

71. Wyatt GE, Hamilton AB, Myers HF, et al. Violence Prevention among HIV-Positive Women with 
Histories of Violence: Healing Women in Their Communities. Women Health Iss. 21 (2011), pp. 
S255–S260. 10.1016/j.whi.2011.07.007.

72. Knowler WC, Barrett-Connor E, Fowler SE, et al. Reduction in the incidence of type 2 diabetes 
with lifestyle intervention or metformin. N Engl J Med. 346 (2002), pp. 393–403. 10.1056/
NEJMoa012512. [PubMed: 11832527] 

73. Fretts AM, Howard BV, McKnight B, et al. Life’s Simple 7 and Incidence of Diabetes Among 
American Indians: The Strong Heart Family Study. Diabetes Care. 37 (2014), pp. 2240–2245. 
10.2337/dc13-2267. [PubMed: 24804696] 

74. Grills CN, Aird EG, Rowe D. Breathe, Baby, Breathe: Clearing the Way for the Emotional 
Emancipation of Black People. Cult Stud-Crit Metho 16 (2016), pp. 333–343. 
10.1177/1532708616634839.

75. Liu H, Prause N, Wyatt GE, et al. Development of a composite trauma exposure risk index. 
Psychol Assess. 27 (2015), 965–974. 10.1037/pas0000069. [PubMed: 25984638] 

76. Lloyd-Jones DM, Hong YL, Labarthe D, et al. Defining and Setting National Goals for 
Cardiovascular Health Promotion and Disease Reduction The American Heart Association’s 
Strategic Impact Goal Through 2020 and Beyond. Circulation. 121 (2010), pp. 586–613. 10.1161/
Circulationaha.109.192703. [PubMed: 20089546] 

Gamble-George et al. Page 20

Prog Cardiovasc Dis. Author manuscript; available in PMC 2021 March 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



77. Brown AF, Liang LJ, Vassar SD, et al. Trends in Racial/Ethnic and Nativity Disparities in 
Cardiovascular Health Among Adults Without Prevalent Cardiovascular Disease in the United 
States, 1988 to 2014. Annals of Internal Medicine. 168 (2018), pp. 541–549. 10.7326/M17-0996. 
[PubMed: 29554692] 

78. Centers for Disease Control and Prevention. REP Packages. https://www.cdc.gov/hiv/research/
interventionresearch/rep/packages/index.html, 11 7, 2019 (accessed 1 January 2020).

79. Kilbourne AM, Neumann MS, Pincus HA, Bauer MS, Stall R. Implementing evidence-based 
interventions in health care: application of the replicating effective programs framework. 
Implement Sci. 2 (2007), 42, pp. 1–10. 10.1186/1748-5908-2-42. [PubMed: 17204143] 

80. Nixon DE, Bosch RJ, Chan ES, et al. Effects of atorvastatin on biomarkers of immune activation, 
inflammation, and lipids in virologically suppressed, human immunodeficiency virus-1 infected 
individuals with low-density lipoprotein cholesterol < 130 mg/dL (AIDS Clinical Trials Group 
Study A5275). Journal of Clinical Lipidology. 11 (2017), pp. 61–69. 10.1016/j.jacl.2016.09.017. 
[PubMed: 28391912] 

81. Joshi PH, Miller PE, Martin SS, et al. Greater remnant lipoprotein cholesterol reduction with 
pitavastatin compared with pravastatin in HIV-infected patients. Aids. 31 (2017), pp. 965–971. 
10.1097/Qad.0000000000001423. [PubMed: 28121706] 

82. Nou E, Lu MT, Looby SE, et al. Serum oxidized low-density lipoprotein decreases in response to 
statin therapy and relates independently to reductions in coronary plaque in patients with HIV. 
Aids. 30 (2016), pp. 583–590. 10.1097/Qad.0000000000000946. [PubMed: 26558731] 

83. Feinstein MJ, Achenbach CJ, Stone NJ, Lloyd-Jones DM. A Systematic Review of the Usefulness 
of Statin Therapy in HIV-Infected Patients. Am J Cardiol. 115 (2015), pp. 1760–1766. 10.1016/
j.amjcard.2015.03.025. [PubMed: 25907504] 

84. Uthman OA, Nduka C, Watson SI, et al. Statin use and all-cause mortality in people living with 
HIV: a systematic review and meta-analysis. BMC Infectious Diseases. 18 (2018), 258, pp. 1–8. 
10.1186/s12879-018-3162-1. [PubMed: 29291713] 

85. Ladapo JA, Richards AK, DeWitt CM, et al. Disparities in the Quality of Cardiovascular Care 
Between HIV-Infected Versus HIV-Uninfected Adults in the United States: A Cross-Sectional 
Study. J Am Heart Assoc. 6 (2017), e007107, pp. 1–10. 10.1161/JAHA.117.007107.

86. Clement ME, Park LP, Navar AM, et al. Statin Utilization and Recommendations Among HIV- and 
HCV-infected Veterans: A Cohort Study. Clinical Infectious Diseases. 63 (2016), pp. 407–413. 
10.1093/cid/ciw289. [PubMed: 27143663] 

87. Rosenson RS, Colantonio LD, Burkholder GA, Chen LG, Muntner P. Trends in Utilization of 
Statin Therapy and Contraindicated Statin Use in HIV-Infected Adults Treated With Antiretroviral 
Therapy From 2007 Through 2015. J Am Heart Assoc. 7 (2018), e010345, pp. 1–11. 10.1161/
JAHA.118.010345.

88. Kelly SG, Krueger KM, Grant JL, et al. Statin Prescribing Practices in the Comprehensive Care for 
HIV-Infected Patients. Jaids-J Acq Imm Def. 76 (2017), pp. E26–E29. 10.1097/
QAI.0000000000001454.

89. Doroodchi H, Abdolrasulnia M, Foster JA, et al. Knowledge and attitudes of primary care 
physicians in the management of patients at risk for cardiovascular events. Bmc Fam Pract. 9 
(2008), 42, pp. 1–9. 10.1186/1471-2296-9-42. [PubMed: 18173835] 

90. Lubloy A Factors affecting the uptake of new medicines: a systematic literature review. BMC 
Health Services Research. 14 (2014), 469, pp. 1–25. 10.1186/1472-6963-14-469. [PubMed: 
24382312] 

91. Emanuel EJ, Ubel PA, Kessler JB, et al. Using Behavioral Economics to Design Physician 
Incentives That Deliver High-Value Care. Annals of Internal Medicine. 164 (2016), pp. 114–119. 
10.7326/M15-1330. [PubMed: 26595370] 

92. Donohue JM, Guclu H, Gellad WF, et al. Influence of peer networks on physician adoption of new 
drugs. Plos One. 13 (2018), pp. 1–18. 10.1371/journal.pone.0204826.

93. Keating NL. Peer Influence and Opportunities for Physician Behavior Change. Jnci-J Natl Cancer 
I. 109 (2017), pp. 1–2. 10.1093/jnci/djx009.

94. Iyengar R, Van den Bulte C, Valente TW. Opinion Leadership and Social Contagion in New 
Product Diffusion. Market Sci 30 (2011), pp. 195–212. 10.1287/mksc.1100.0566.

Gamble-George et al. Page 21

Prog Cardiovasc Dis. Author manuscript; available in PMC 2021 March 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/hiv/research/interventionresearch/rep/packages/index.html
https://www.cdc.gov/hiv/research/interventionresearch/rep/packages/index.html


95. Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA Guideline on the Treatment of 
Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults A Report of the 
American College of Cardiology/American Heart Association Task Force on Practice Guidelines. 
Circulation. 129 (2014), pp. S1–S45. 10.1161/01.cir.0000437738.63853.7a. [PubMed: 24222016] 

96. Jacobson TA, Maki KC, Orringer CE, et al. National Lipid Association Recommendations for 
Patient-Centered Management of Dyslipidemia: Part 2 [published correction appears in J Clin 
Lipidol. 2016 Jan-Feb;10(1):211. Underberg, James A [added]]. Journal of Clinical Lipidology. 9 
(2015), pp. S1–S122. 10.1016/j.jacl.2015.09.002.

97. Chee TT, Ryan AM, Wasfy JH, Borden WB. Current State of Value-Based Purchasing Programs. 
Circulation. 133 (2016), pp. 2197–2205. 10.1161/Circulationaha.115.010268. [PubMed: 
27245648] 

98. Navathe AS, Emanuel EJ. INNOVATIONS IN HEALTH CARE DELIVERY Physician Peer 
Comparisons as a Nonfinancial Strategy to Improve the Value of Care. Jama-J Am Med Assoc. 
316 (2016), pp. 1759–1760. 10.1001/jama.2016.13739.

99. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation Hybrid 
Designs Combining Elements of Clinical Effectiveness and Implementation Research to Enhance 
Public Health Impact. Med Care. 50 (2012), pp. 217–226. 10.1097/MLR.0b013e3182408812. 
[PubMed: 22310560] 

100. Triplette M, Justice A, Attia EF, et al. Markers of chronic obstructive pulmonary disease are 
associated with mortality in people living with HIV. Aids. 32 (2018), pp. 487–493. 10.1097/
QAD.0000000000001701. [PubMed: 29135579] 

101. Crothers K, Harding BN, Whitney BM, et al. COPD and the risk for myocardial infarction by 
type in people living with HIV Conference on Retroviruses and Opportunistic Infections (CROI). 
CROI Foundation/International Antiviral Society (IAS) – USA, 2019 http://
www.croiconference.org/sessions/copd-and-risk-myocardial-infarction-type-people-living-hiv, 3 
5, 2019 (accessed 1 January 2020).

102. Crothers K, McGinnis K, Kleerup E, et al. HIV Infection Is Associated With Reduced Pulmonary 
Diffusing Capacity. Jaids-J Acq Imm Def. 64 (2013), pp. 271–278. 10.1097/
QAI.0b013e3182a9215a.

103. Lambert AA, Kirk GD, Astemborski J, Mehta SH, Wise RA, Drummond MB. HIV Infection Is 
Associated With Increased Risk for Acute Exacerbation of COPD. Jaids-J Acq Imm Def. 69 
(2015), pp. 68–74. 10.1097/Qai.0000000000000552.

104. Attia EF, McGinnis KA, Feemster LC, et al. Association of COPD With Risk for Pulmonary 
Infections Requiring Hospitalization in HIV-Infected Veterans. Jaids-J Acq Imm Def. 70 (2015), 
pp. 280–288. 10.1097/Qai.0000000000000751.

105. Bade BC, DeRycke EC, Ramsey C, et al. Sex Differences in Veterans Admitted to the Hospital 
for Chronic Obstructive Pulmonary Disease Exacerbation. Ann Am Thorac Soc. 16 (2019), pp. 
707–714. 10.1513/AnnalsATS.201809-615OC. [PubMed: 30822098] 

106. Tashkin DP, Strange C. Inhaled corticosteroids for chronic obstructive pulmonary disease: what is 
their role in therapy? Int J Chronic Obstr. 13 (2018), pp. 2587–2601. 10.2147/Copd.S172240.

107. Deeken JF, Tjen-A-Looi A, Rudek MA, et al. The Rising Challenge of Non-AIDS-Defining 
Cancers in HIV-Infected Patients. Clinical Infectious Diseases. 55 (2012), pp. 1228–1235. 
10.1093/cid/cis613. [PubMed: 22776851] 

108. Wang CCJ, Silverberg MJ, Abrams DI. Non-AIDS-Defining Malignancies in the HIV-Infected 
Population. Curr Infect Dis Rep. 16 (2014), 406, pp. 1–7. 10.1007/s11908-014-0406-0.

109. Althoff KN, Gebo KA, Moore RD, et al. Contributions of traditional and HIV-related risk factors 
on non-AIDS-defining cancer, myocardial infarction, and end-stage liver and renal diseases in 
adults with HIV in the USA and Canada: a collaboration of cohort studies. Lancet HIV. 6 (2019), 
pp. e93–e104. 10.1016/S2352-3018(18)30295-9. [PubMed: 30683625] 

Gamble-George et al. Page 22

Prog Cardiovasc Dis. Author manuscript; available in PMC 2021 March 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.croiconference.org/sessions/copd-and-risk-myocardial-infarction-type-people-living-hiv
http://www.croiconference.org/sessions/copd-and-risk-myocardial-infarction-type-people-living-hiv


Figure 1: Map of Study Sites in the PRECluDE Consortium.
The PRECluDE consortium extends over eleven geographical areas throughout the U.S. at 

more than 30 healthcare organizations.
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