Reducing Failure- to- Initiate ART:  the Streamlined ART Start Strategy (START)

2. SPECIFIC AIMS
Optimizing the uptake of evidence-based practices can increase the efficiency and effectiveness of antiretroviral therapy (ART). Although ART for HIV-infected patients reduces morbidity, mortality and mother -to-child transmission (MTCT) dramatically [1-3], up to 20-30% of ART eligible patients in resource limited settings fail to initiate (FTI) ART or encounter significant delays of 2-3 months or more [4, 5]. Given that medication adherence in Africa is in general excellent [6-8], reducing FTI represents an enormous opportunity to improve the overall effectiveness of public health HIV services. Failures to initiate (FTI) ART result from three systems-based drivers in resource limited settings: (1) delays in obtaining CD4 cell determinations for ART eligibility [10]; (2) provider misconceptions of the urgency of ART initiation, in particular among patients with opportunistic infections (OI’s) and TB as well as in pregnant women [13-15]; (3) routine requirements for multiple pre-ART adherence counseling sessions and treatment supporters [18]. Together, these factors limit the pace and completeness of ART initiation in eligible patients.  
[bookmark: _GoBack]To reduce FTI, we propose a multi-component Streamlined ART Start Strategy (START) based on the PRECEDE health planning framework [19, 20].   This empirically validated model [19] suggests that strategies to improve health care delivery are most effective when they combine three factors: (1) “enabling factors” are characteristics that facilitate desired change; (2) “predisposing factors” are composed of knowledge, attitudes or beliefs that affect behavior; and (3) “reinforcing factors” are anticipated consequences following a behavior. START therefore uses: (1) a toaster-sized point of care (POC) CD4 platform (PIMA, Alere) which provides real time CD4 testing and therefore enables ART initiation; (2) targeted knowledge transfer to front-line clinicians and counselors that predisposes them to timely and complete ART initiation and (3) feedback reporting about FTI to clinic chiefs and providers that reinforces this new approach to ART initiation. The overall goal of the START is to initiate ART among the greatest number of eligible patients in the shortest amount of time possible while maintaining safety, efficacy and cost effectiveness. 
In June 2011, we piloted implementation of POC, real time CD4 testing in a level 4 health center in rural Uganda among a group of newly diagnosed HIV-infected patients.  Real time eligibility determination was followed by rapid linkage to care and same day ART counseling and preparation.  All patients elected same-day ART initiation with continued adherence support. We now propose to test the full multi-component START strategy in a randomized, stepped-wedge trial of 24 clinics in Uganda served by the Mulago-Mbarara Joint AIDS Program (MMJAP), a large PEPFAR implementer led by members of our group. Our specific aims are:  
Aim 1: Evaluate the effect of START on time to initiate ART.  Specifically, we will compare the overall time to and completeness of ART initiation among those randomized to immediate and delayed implementation of the START intervention. We will conduct subgroup analyses in patients with TB and a CD4 < 50/µl, all WHO Stage 4 patients and – given Uganda’s recent adoption full ART as a strategy for pMTCT – pregnant women with a CD4 < 350/µl.  In addition, we plan to measure and evaluate the specific sub-intervals (e.g., between patient enrollment, request for CD4 testing, procurement of the specimen, etc.) that comprise the “anatomy” of the ART initiation process so that specific efficiencies and bottlenecks in the intervention can be identified. 
Aim 2: Evaluate the effect of START on mortality and other outcomes using supplemental outcome ascertainment through tracking patients who are lost to follow-up in the community.  Understanding the causal effect of a new implementation strategy on “hard” endpoints such as survival and biologic outcomes such as HIV RNA in real-world settings is a key objective of impact evaluation [9].  Under program settings in Africa, however, high loss to follow-up (i.e., unknown outcomes) leads to biased assessment of outcomes [11, 12].  Our group has developed an approach to manage loss to follow-up based on active ascertainment of outcomes through patient tracking in the community [16, 17].  We will adapt this method to evaluate mortality as well as HIV RNA suppression.  
Aim 3: Assess the cost and cost-effectiveness of START.  Streamlined ART initiation may not only save lives but also increase efficiency, by decreasing resources per patient and increasing yield to ART. Using effectiveness obtained in Aims 1 and 2 and clinic and individual level costing data, we will estimate the cost and cost-effectiveness of START versus standard of care for ART initiation. Outcomes of interest will include cost per: confirmation of meeting ART criteria; ART initiation; virologic suppression; averted death; averted vertical infection; and averted Disability-Adjusted Life Year (DALY, a standard comprehensive disease burden metric).
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