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Supplemental 2.A.	CrAg screening for those with CD4<100 cells/µL
Based on Ugandan Ministry of Health data, we assumed 16% of all CD4 tests are <100 cells/µL, which includes both those ART-naïve and those already ART-experienced. CrAg prevalence was taken from the largest prospective CrAg screening study in Uganda.(1)  

Supplemental 2.B. 	Preemptive treatment for asymptomatic CrAg positive persons
Those with low CrAg titers who receive preemptive fluconazole have a 0.86 probability of survival, compared to 0.5 probability of survival without preemptive treatment. Similarly, those with high CrAg titers who receive preemptive fluconazole have a 0.64 probability of survival, compared to 0 probability of survival without preemptive therapy. The base model assumptions are taken from the largest Ugandan cohort study of outcomes of CrAg positive persons who received treatment.(1)   

Supplemental 2.C.	Treatment for cryptococcal meningitis
In the base case model, those hospitalized for cryptococcal meningitis are treated with amphotericin + fluconazole requiring a 14 day hospitalization, per the standard of care in Uganda. There is a 0.72 probability of surviving the hospitalization, and a 0.57 probability of surviving at 10 weeks. These survival figures are taken from the published by the ACTA trial, which evaluated cryptococcal meningitis treatment outcomes in sub Saharan Africa.(2) In the base case model, we subtracted 2-week survival from this clinical trial by 10% to reflect probable outcomes in routine care. Those that do not adhere to maintenance antifungal therapy develop meningitis relapse and/or die. Survival post hospitalization was taken from 10-week survival published by the ACTA trial.(2) Ten-week survival was multiplied by 0.79 to estimate 1-year survival after cryptococcal meningitis.(3) Thus 1-year survival for cryptococcal meningitis in Uganda, after being treated with amphotericin and fluconazole was estimated at 0.45, which correlates with published survival estimates.(3) 

Supplemental  2.E.	Screening and Treatment Costs
Hospitalization costs for cryptococcal meningitis includes room and board costs for a hospital stay in a public facility of 14 days, lab testing and monitoring, hospital supplies, lumbar punctures (1 diagnostic, and 2 therapeutic), medical personnel, and medication costs. Lab testing includes initial diagnosis of meningitis (CSF CrAg, CSF culture, CSF analysis), but also monitoring for toxicity while on amphotericin with complete blood counts, renal function, and electrolytes. Hospital supplies included IV tubing, IV fluids, gauze, bandages etc.  Lumbar puncture costs include a manometer, but also CSF collection tubes, and LP needles. Personnel costs include nurses, doctors, HIV counselors, phlebotomists, and laboratory technician. Monthly salaries were obtained from the Mulago national referral hospital –a public tertiary hospital in Uganda. From this, daily salaries were calculated. It was assumed that each staff saw 20  patients per day, so a per patient daily salary was calculated, and then multiplied by 14, to calculate the cost of each hospital worker for a patient hospitalized for 2 weeks. Medication costs were taken from the published JMS costs from the Management Sciences for Health (MSH) website.(4)

Supplemental 2.G.	Sensitivity analyses with alternative drug regimens
Ten-week survival as measured in the ACTA trial, was multiplied by 0.79 to yield estimates of 1-year survival. These strategies include total costs and total deaths with each strategy (summarized in Table 3) using all the other parameter assumptions in Table 1 and Table 2. Though flucytosine is not currently available in Uganda, efforts to improve access to this crucial drug are underway, and flucytosine is the recommended first-line treatment for cryptococcal meningitis.(5)  

Supplemental 2.H.	CrAg screening in a HIV test-and-treat program (without baseline CD4 count) 
We assume that 16% of all new HIV diagnoses would have a CD4<100 cells/µL, given that 16% of all CD4 tests done in our population are less than or equal to 100 cells/µL and the vast majority of low CD4 counts are for newly diagnosed patients. For the base model, with a CRAG prevalence of 0.0906 amongst those with a CD4<100 cells/µL, and presumed 16% with a CD4<100 cells/µL, CrAg prevalence amongst all those in an HIV test-and-treat program was 0.0145. This assumes that CrAg prevalence is 0% among those with higher CD4 cells counts.
In Figure 2a, for those with a new HIV diagnosis, if a CrAg test is conducted, the result is either CrAg negative or CrAg positive. CrAg positive persons are again disaggregated into three categories: (1) asymptomatic and thus eligible for preemptive treatment with fluconazole; (2) symptomatic with meningitis who should be hospitalized; and (3) CrAg positive due to a history of cryptococcal infection. CrAg negative persons and those with a history of cryptococcal infection start ART immediately. 
In this model, there is a subgroup that was not CrAg tested and immediately started on ART (Figure 2a).  This is a realistic assumption given advocacy for immediate ART in all persons diagnosed with HIV infection by the WHO and the absence of guidelines for CrAg screening without CD4 testing. Thus, there are CrAg positive persons (both asymptomatic and symptomatic) who are not preemptively treated for cryptococcal infection. This group has a high risk of meningitis and/or unmasking immune reconstitution inflammatory syndrome (IRIS) when initiating ART. The risk of developing meningitis and IRIS amongst CrAg positive persons has not been evaluated previously. We know from prior studies that those who are asymptomatic CrAg positive treated with ART but not fluconazole have very high mortality however.(6)  We assumed progression to meningitis or IRIS having received ART but not fluconazole for symptomatic CrAg positive persons was 100%. Those asymptomatic CrAg positive have a 50% probability of progressing to CM or IRIS with ART but no fluconazole. While it is possible in the CD4 based model that persons are started on ART and not CrAg screened, we assume that the majority of death in the CD4 based model occurs early, due to lack of ART and lack of preemptive treatment for cryptococcal infection. In the test-and-treat model, we assume ART is initiated more rapidly; there are less delays in initiating ART, but there is still poor outcome from untreated cryptococcal infection. 
Asymptomatic CrAg positive persons are categorized as having a high titer (>1:160), therefore more likely to progress to meningitis and/or death, or having a lower titer (<1:160) therefore less likely to develop meningitis or death (Figure 2b). For those asymptomatic CrAg positive, and thus eligible for preemptive treatment, it is assumed that all are treated with preemptive fluconazole. Risk of progression to meningitis is the same as described above in Figure 1b. Outcomes for asymptomatic CrAg positive persons who receive fluconazole are the same as those described in the above strategy of CrAg screening for those with CD4<100 cells/µL.  It is presumed that those who were CrAg positive, initiate ART 2 to 4 weeks after starting antifungal therapy per WHO recommendations.(7) 
For those with meningitis (whether at the time of screening, or among those who failed preemptive treatment, or those symptomatic CrAg positive persons), probability of hospitalization is the same as described above in figure 1c. Of those hospitalized, mortality from cryptococcal IRIS is estimated to be 50%.(8)
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