TECHNICAL APPENDIX

HIV DISEASE MODEL

HIV Disease Progression and Treatment

We modeled HIV disease progression using HIV viral load copy number and CD4 count and drawing on natural-history data (12, 13). We assumed treatment of HIV infection would adhere to published treatment guidelines, including appropriate prophylaxis and immunization (49, 50). HAART was assumed to be initiated when an identified HIV-infected patient’s CD4 count fell to or below 0.35 109 cells/L. Once HAART was initiated, we modeled the possible rise in CD4 count, virologic suppression, treatment-related toxicity, and virologic rebound. We assumed that patients with drug-related adverse effects switched to a new regimen and had the same probability of achieving suppression on this new regimen as they did on the initial regimen. In contrast, we assumed that patients who experienced virologic failure and were identified through viral load testing were switched to a new regimen with a reduced likelihood of achieving virologic suppression. We assumed that after being treated with three successive antiretroviral regimens, a patient would only be able to achieve partial virologic suppression due to multi-drug resistance (12). 

Transmission of HIV

We included in our analysis the potential costs and health benefits associated with transmission of HIV from an infected individual to their sexual partners. Transmission depended on the infected patient’s gender, type of sexual activity, number of sexual partners, knowledge of HIV status, and viral load. We assumed sexually active heterosexual patients had on average 1 partner at risk for infection while men who have sex with men had on average 2 partners at risk for infection (12). 

ADDITIONAL ANALYSIS DETAILS

Probabilistic Sensitivity Analyses

To estimate the uncertainty in our findings we performed a probabilistic sensitivity analysis. We assigned distributions to 17 variables which described the testing and counseling strategies from the trial. We selected distributions appropriate to the type of variable (for example, we modeled probabilities using a beta distribution) and selected corresponding parameters using the method of moments. We performed a second-order Monte Carlo simulation with 1,000 iterations over the sampled distributions.
Probabilistic Sensitivity Analysis Results

We performed a probabilistic sensitivity analysis in which we simultaneously varied the values of variables defining the HIV testing and counseling rates of the three different strategies, the HIV test characteristics, the costs of traditional and streamlined counseling, and the underlying prevalence of unidentified HIV in the population. Including the benefits to partners, the probability that Model B was eliminated by extended dominance was 43%. The probabilistic sensitivity analysis estimated a median and mean incremental cost-effectiveness ratio of Model C compared with the Model A strategy of $13,500/QALY and $17,800/QALY respectively. A cost-effectiveness acceptability curve (Appendix Figure 1) demonstrated that, at a willingness-to-pay threshold of $50,000/QALY, the probability that Model C was cost-effective compared with a Model A strategy was 96%.

APPENDIX FIGURE LEGENDS

Appendix Figure 1. Cost Effectiveness Acceptability Curve of Nurse-Initiated Rapid Testing and Streamlined Counseling (Model C) Compared with Traditional Counseling and Testing (Model A). Cost effectiveness acceptability curves allow decision makers to determine the probability that Model C in the given population is cost-effective compared with Model A at various willingness-to-pay thresholds (the highest incremental cost-effectiveness ratio that people would be willing to accept as reasonable value for their health care dollar).
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