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This technical appendix provides additional details regarding methodology and input parameters to supplement the methods, as well as additional model output and sensitivity analyses. Further information regarding the Cost-Effectiveness of Preventing AIDS Complications-International (CEPAC-I) model is available in multiple previously published manuscripts and on the web [1-3].

Methods 
Model Structure and Input Parameters
Initialization. Hypothetical patients undergo a process of “initialization,” in which the simulated patients progress through the model to obtain a history of past opportunistic infections prior to ART initiation [4]. 
Adherence and ART efficacy. To capture the heterogeneity of patients’ responses to ART, each patient has a pre-specified adherence to ART; those with better ART adherence are more likely to achieve and maintain virologic suppression than those with poorer adherence. The modeling approach has been previously described in detail [3] and uses input parameters from data collected in sub-Saharan Africa [5]. In our cohort, 6.7% of patients were poorly adherent (less than 50%) to ART, 56.6% demonstrated moderate adherence (between 50-95% adherent), and 36.7% were extremely adherent (greater than 95% adherent). Patients who are more adherent to ART are more likely to have virologic suppression within the initial six months of ART and are less likely to experience virologic failure after initial suppression. Less adherent patients are more likely to become lost to follow-up (i.e., discontinue clinic visits and ART) and revert to the natural history of HIV disease (Table SDC1).
Loss to follow-up (LTFU). Simulated patients engaged in HIV clinical care can be lost to follow-up; if LTFU, patients stop clinical visits and discontinue ART. As previously described, patients with lower adherence to ART also are more likely to become lost to follow-up [3]. These input parameters are populated by data regarding LTFU that have removed those patients no longer in care due to death [2, 6, 7]. Patients have a monthly probability of returning to care after spending 12 months lost to follow-up (Table SDC1). Additionally, patients who experience a WHO Stage III or IV opportunistic infection, including TB, while lost to follow-up have a 50% probability of returning to care and reinitiating ART. We calibrate model inputs to recently reported loss to follow-up data from sub-Saharan Africa [8].
CD4 test characteristics. The model records both the “true CD4” (i.e., the patient’s CD4 count if measured with a perfect test) and the “observed CD4” (i.e., the result from the CD4 test). The model uses two components to calculate the observed CD4 from the true CD4: bias (i.e., the observed CD4 gives a result that is (on average) higher or lower than the true CD4) and random error (i.e., the observed CD4 gives a result that is closer to or further away from the true CD4). Based on these two parameters, the model calculates an observed CD4 from a test given a specific true CD4. 
We populate the model with input parameters derived from the published literature regarding CD4 test performance from field experience (Table SDC2). We first calculate the absolute bias and random error of the LAB-CD4 test itself. When one specimen from a patient is split into two samples, each of which is tested separately with LAB-CD4, then the differences in the results indicate the performance characteristics of the technology (i.e., bias and error) [9]. Because CD4 tests perform with greater bias and worse precision at higher values of the true CD4, we describe bias and error as a percentage of the true CD4. Therefore, we calculate %bias as the mean bias divided by the mean CD4 counts of the samples. We define the random error of the LAB-CD4 test as the standard deviation of the bias; to calculate the %random error, we divide the random error by the mean CD4 counts of the samples. We derive a %bias of -1.3% and %random error of 15.8% for LAB-CD4 (i.e., the “observed” CD4 will be within 15.8% of the “true” CD4 approximately 68% of the time) [9]. We round %bias for LAB-CD4 to 0 for the base case.
Next, we apply this same strategy to derive the POC-CD4 test performance characteristics (Table SDC2) [9-13]. We first extract the bias and random error reported in studies comparing results from POC-CD4 tests using the Alere Pima® POC-CD4 test with LAB-CD4 tests. We next calculate the %bias and %random error, using the same method that we used for LAB-CD4 tests. Because the results of a POC-CD4 test are reported in comparison to the results from a LAB-CD4 test, we then adjust for the %bias and %random error due to the LAB-CD4 test itself. 
CD4 trajectory. We model the rise and fall of CD4 counts depending on whether the patient is on suppressive ART or not [14]. CD4 counts are known to vary widely within an individual, so the model also includes interpersonal variability of the CD4 count, which we calculated from published literature [15]. 
Costs. To populate our model with recent costs of HIV clinical care, we used 2014 Mozambique Ministry of Health costs as reported by Korenromp et al [16]. Annual costs of comprehensive HIV clinical care include antiretroviral therapy (1st-line, $148; 2nd-line, $389), cotrimoxazole prophylaxis ($28), and ART delivery costs ($17), which include costs for treatment of OIs. For those patients who are initiating ART, an additional cost of $17 is incurred for the first six months of care due to nutritional supplements that are provided; we applied this additional cost to patients with CD4≤200/μL as representative of the additional clinical care required by these more immunosuppressed patients.
For costs of the tests used in the monitoring strategies (i.e., LAB-CD4, POC-CD4, and VL), we used micro-costing data from the Clinton Health Access Initiative that include laboratory overhead costs, laboratory infrastructure, maintenance, equipment amortized over its usable lifetime, reagents, and consumables (Table SDC3)  [17, 18].
Sensitivity and Specificity of ART Monitoring Strategies 
We use model output to derive the sensitivity and specificity of each ART monitoring strategy for diagnosing ART failure. We calculate sensitivity by taking “true positives” (i.e., patients with true ART failure who have been detected by ART monitoring) and dividing by “all failure positive” (i.e., all patients with true ART failure). We calculate specificity by taking “true negatives” (i.e., patients without ART failure who have only had ART monitoring tests that are negative) and dividing by “all failure negative” (i.e., all patients without ART failure). We calculate positive predictive value (PPV) by taking “true positives” (i.e., patients with ART failure who have been detected by ART monitoring) and dividing by “all positives” (i.e., all patients who have an ART monitoring test that is positive). We calculate negative predictive value (NPV) by taking “true negatives” (i.e., patients without ART failure who have only had ART monitoring tests that are negative) and dividing by “all negatives” (i.e., all patients who have only had ART monitoring tests that are negative).
Model Validation
To validate the model’s method of quantifying “observed CD4” for POC CD4 tests, we compare model output (i.e. “observed” CD4) with published data regarding the results from laboratory CD4 versus point-of-care CD4 tests [13]. We compare model-derived POC-CD4 results to true CD4 counts using three different metrics (i.e., sensitivity, specificity, and misclassification). As described previously [2], we calculate sensitivity by taking “true positives” (i.e., patients with true and observed CD4 >100/µl) and dividing by “all positives” (i.e., all patients with true CD4 >100/µl). We calculate specificity by taking “true negatives” (i.e., patients with true and observed CD4 ≤100/µl) and dividing by “all negatives” (i.e., patients with true CD4 ≤100/µl). Misclassification includes observed CD4 results are either higher than the threshold (i.e., observed CD4 >100/µl when true CD4 ≤100/µl) or lower (i.e., observed CD4 ≤100/µl when true CD4 >100/µl). We perform these comparisons at three different CD4 thresholds (i.e., 100/µl, 350/µl, and 500/µl) [13].
Sensitivity Analyses
Probabilistic Sensitivity Analysis (PSA). We use PSA to examine the impact of uncertainty in key parameters.  For each set of runs for the PSA, the model draws a value for each of the five parameters specific to the ART monitoring strategies from a pre-specified distribution as outlined in detail below; we use the base case values for all other input parameters. The model calculates clinical and cost outcomes from each run using the combination of values selected for the five parameters. The process repeats 10,000 times for each of the strategies. For each set of runs and willingness-to-pay threshold, the strategy with the highest net monetary benefit is deemed the most cost-effective. We then assess the proportion of runs in which each of the strategies is the most cost-effective at different willingness-to-pay thresholds. We perform PSA separately in both rural and urban settings.
We derive probability distributions around key inputs, including point-of-care test bias, random error, and costs, as well as time delays to adherence intervention and ART switch to 2nd-line (Table SDC4).  
Test bias. We draw the POC CD4 test bias from a normal distribution around the base case value (-4.1%) as the mean and an estimated standard deviation of the bias of 19.1%. Because LAB-CD4 and VL tests do not include any bias, we do not vary these parameters in the PSA.
Test random error. Because POC-CD4 tests are usually less precise than LAB-CD4 tests [13], we link the variables in order to maintain this relationship. We draw test precision values from a single standard normal distribution (N1), multiplying the value drawn by the desired standard deviation, adding the desired mean, and exponentiating the result. The formula for LAB-CD4 test random error, for instance, is:
Test random error = exp(-1.8+(0.2* N1))
Because the values for POC-CD4 and LAB-CD4 test random error incorporate data from the same draw from N1 in a given set of runs, the LAB-CD4 test has greater random error than the POC-CD4 test only 0.5% of the time. The VL test has no random error and thus is not varied in the PSA.
Test costs. We draw the LAB-CD4, POC-CD4, and VL test costs from log-normal distributions around their approximate base case means with 99.9% of the PSA runs between 50% and 200% of the base case value. 
Time delay after observed failure until intervention (adherence intervention or ART switch to 2nd-line). We draw values separately for the two time delays from separate uniform distributions and account for the fact that: i) time delays in POC-CD4 are never longer than in CLIN, LAB-CD4, or VL; and ii) the time delay for ART switch to 2nd-line is always longer than the time delay to adherence intervention for all strategies in a given set of runs. 
Scenario Analyses
To allow for the results to be interpreted in the context of Mozambique and other resource-limited settings in sub-Saharan Africa, we also assess the cost-effectiveness of different strategies already implemented in Mozambique: 1) when 1st-line ART is available with CLIN monitoring compared to no ART is available; 2) when 1st- and 2nd-line ART are in use with CLIN monitoring compared to when only 1st-line ART is available; 3) Current standard of care in Mozambique in which when 1st- and 2nd-line ART are available and 80% of the population is monitored with LAB-CD4 and 20% is monitored with CLIN. 
Budget Impact Analysis
To compare the affordability of different ART monitoring strategies in Mozambique, we perform a budget impact analysis (BIA). We use PEPFAR projections regarding rapid scale-up of HIV clinical care over from 2015-18 to estimate the number of people who are in care and the number projected to initiate care each year [19]. We next project the number of patients who would initiate ART over the following years in the “sustainable” phase of ART roll-out to achieve 80% coverage, assuming a 15% reduction in annual mortality of PLWH and a 5% reduction in HIV incidence due to improved ART coverage (Table SDC5). We then use CEPAC-I model output to calculate the per person costs each year for patients who were already in care in 2016 and for those who initiate ART in each of the following 10 years, by multiplying per person costs by the number of patients in care or starting care each year. 


Results
Model Validation
POC-CD4 test characteristics. We compare our POC-CD4 test results generated using the precision and bias reported in a meta-analysis of 22 studies that compared results from POC-CD4 tests to LAB-CD4 tests [13]. At the CD4 thresholds of 100/μL, 350/μL, and 500/μL, modeled output of POC-CD4 test results were within or close to the 95% confidence interval for sensitivity, specificity, and percent of all tests that were misclassified (Table SDC6).
Sensitivity and Specificity of ART Monitoring Strategies. 
We derive the sensitivity and specificity of each ART monitoring strategy from model output (Fig. SDC1). Displayed in the traditional 2x2 table, the ART monitoring strategy is the “test” (left axis) that is used to diagnose the “disease,” or true ART failure (top axis, left column). CLIN is the least sensitive (Se, 1.4%) but is very specific (Sp, 99.7%). LAB-CD4 is less sensitive and more specific than POC-CD4 (Se: 23.7% vs 24.9%; Sp: 99.5% vs 99.0%). VL is the most sensitive (89.0%) and most specific (100%) but does not have perfect sensitivity because VL is not checked monthly. Therefore, some patients with early ART failure will not be diagnosed immediately by VL because VL levels will not yet be sufficiently high to be diagnosed at the month of annual testing.
Rural setting
PSA. In PSA, POC-CD412 is cost-effective in 82.6% of simulations at a willingness to pay threshold (WTP) of $620/YLS (Fig. SDC2A).


Urban setting
One-way sensitivity analyses. POC-CD46 remains dominated when the following parameters are varied: POC-CD4 test bias (-15% - +15%), POC-CD4 test random error (15-40%), POC-CD4 test cost ($6-26), as well as when POC6 time delays to clinical decision-making are as short as 0 months (adherence intervention) and 5 months (switch to 2nd-line ART) and POC-CD4 monitoring frequency (3-6 months). When POC-CD4 test random error is <15%, then POC-CD46 is cost-effective compared to LAB-CD46 (ICER, US$110-420/YLS); when POC-CD4 random error is ≥15%, POC-CD46 becomes dominated and VL12 is cost-effective compared to LAB-CD46 (ICER, US$450/YLS). Using VL as a confirmatory test for the immunologic strategies (e.g., LAB-CD4 or POC-CD4) reduces costs, resulting in a higher ICER for VL12 compared to LAB-CD46 (US$730/YLS).
Multi-way and PSA. We simultaneously vary the time delay for VL12 and the probability of re-suppression for all ART monitoring strategies; we then compare VL12 to LAB-CD46 because POC-CD46 is dominated. Increased VL12 time delays reduces its clinical benefit (i.e., more months spent on failing ART), but clinical benefit of VL12 in comparison to LAB-CD46 wanes as re-suppression efficacy rises in both strategies (Fig. SDC3). Reducing transport time for laboratory-based strategies could improve clinical outcomes and be cost-effective; POC-CD46 is only preferred when operating at capacity (i.e., $9.72/test) and laboratory-based strategies are twice their current test costs (Table SDC7). In PSA, VL12 is the preferred strategy 68.6% of the time at the WTP threshold of $620/YLS (see Fig. SDC 2b for cost-effectiveness acceptability curve).
Scenario analyses. The value of POC12 or VL12 for ART monitoring, in rural or urban scenarios respectively, is similar to that of strategies already in place such as 2nd-line ART or LAB-CD4 for ART monitoring (Table SDC8).

	Table SDC1: Additional base case input parameters for ART monitoring in Mozambique.

	Parameter
	Base Case Value

	HIV RNA suppressed at 6 months, % [5]
	

	    Overall
	79

	    Adherence < 50%
	30

	    50% ≤ adherence < 95%
	78

	    Adherence ≥ 95%
	91

	Virologic failure after 6 months, monthly %  [5]
	

	    Overall
	0.4

	    Adherence < 5%
	0.7

	    5% ≤ adherence < 95%
	0.5

	    Adherence ≥ 95%
	0.1

	HIV RNA re-suppressed at 6 months on 1st-line ART after adherence intervention, % [14]

	    Overall
	54

	    Adherence < 50%
	20

	    50% ≤ adherence < 95%
	53

	    Adherence ≥ 95%
	62

	LTFU, monthly % [6, 7]
	

	    Adherence ≤ 5%
	1.1%

	    5% ≤ adherence < 95%
	0.6%

	    Adherence ≥ 95%
	0.2%

	CD4 trajectory
	

	Monthly CD4 increase on suppressed ART, /µl [7]
	

	   Initial 8 weeks, mean (SD) 
	67 (17)

	   After 8 weeks, mean (SD)
	3 (1)

	Interpersonal variability of CD4, %SD of true CD4 increase [15]
	19


ART, antiretroviral therapy; LTFU, loss to follow-up; SD, standard deviation.
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	Table SDC2: Derivation of LAB-CD4 and POC-CD4 bias and random error.

	Reference
	Gold standard CD4
	Comparator CD4
	%Bias
	%Random Error
	%Bias of 
POC-CD4 alone
	%Random error of POC-CD4 alone

	Unique studies*
	
	
	
	
	
	

	  Jani et al [9]
	LAB-CD4
	LAB-CD4
	-1.3
	15.8
	-
	-

	  Diaw et al [10]
	LAB-CD4
	POC-CD4
	-10.7
	30.3
	-9.4
	25.9

	  Glencross et al [11]
	LAB-CD4
	POC-CD4
	-14.6
	18.8
	-13.3
	10.2

	  Jani et al [9]
	LAB-CD4
	POC-CD4
	-8.3
	17.7
	-7.0
	8.0

	  Jani et al [9]**
	LAB-CD4
	POC-CD4
	-11.7
	15.7
	-10.4
	0.0*

	  Mtapuri et al [12]
	LAB-CD4
	POC-CD4
	3.4
	40.4
	4.7
	37.2

	Meta-analysis†
	
	
	
	
	
	

	  Scott et al [13]
	LAB-CD4
	POC-CD4
	-5.4
	24.8
	-4.1
	19.1


LAB-CD4, laboratory CD4 ART monitoring strategy; POC-CD4, point-of-care CD4 ART monitoring strategy
*Adapted from studies as below.  
**All studies used venous blood for LAB-CD4 testing and capillary blood for POC-CD4 testing except these results, which used specimen via venous sampling. 
† Random error for POC-CD4 compared to LAB-CD4 was smaller than random error for LAB-CD4 compared to LAB-CD4. 


	Table SDC3: Costing of laboratory CD4, point-of-care CD4, and viral load tests.

	 
	LAB-CD4*
	POC-CD4**
	VL†

	 
	Total costs per site
	Cost per test
	Reference
	Total costs per site
	Cost per test
	Reference
	Total costs per site
	Cost per test
	Reference

	Reagents and Consumables
	83,092.36
	7.37
	Determined by global deals‡
	6,964.80
	8.71
	Determined by global deals‡
	651,672.60
	15.43
	Determined by global deals‡

	Equipment
	40,370.00
	0.76
	[17, 18] 
	9,250.00
	2.89
	[17, 18] 
	115,600.00
	0.88
	[17, 18]]

	Lab infrastructure
	500.00
	0.04
	Field observations‡‖
	200.00
	0.25
	Field observations‡‖
	13,000.00
	0.08
	Field observations of 4 lab renovations§‖

	Lab overhead
	2,864.01
	0.25
	Salary data‡
	571.33
	0.71
	Salary data‡
	27,575.00
	1.11
	Salary data‖

	Specimen transportation
	43,753.00
	1.25
	Malawi field observations‡
	NA
	NA
	NA
	31,091.25
	1.25
	Malawi field observations‡

	Human resources
	9,907.59
	0.88
	Salary data‡
	444.40
	0.56
	Salary data‡
	35,841.30
	1.44
	Salary data§

	Total
	330,574.67
	10.55
	 
	17,430.54
	13.12
	 
	874,780.15
	20.2
	 


LAB-CD4, laboratory CD4 ART monitoring strategy; POC-CD4, point-of-care CD4 ART monitoring strategy; VL, HIV RNA ART monitoring strategy
*11,277 tests annually per machine. **800 tests annually per machine. †24,873 tests annually per machine.
‡Unpublished data from Mr. Paolo Maggiore. §Unpublished data from Dr. Ilesh Jani. ‖Including good laboratory practice

	Table SDC4: Input parameters for probabilistic sensitivity analysis.

	Parameter
	Monitoring Strategy
	Mean
	99.9% range
for values
	Distribution used
in PSA
	Mean of distribution
for PSA
	Standard deviation of distribution
for PSA

	Tests:
	
	
	
	
	
	

	Bias (%)
	POC-CD4
	-4.1
	-34.1-25.9
	Normal
	-0.04
	0.1

	Random error (%)*
	POC-CD4
	19.1
	7.7-52.4
	Log-normal
	-1.6
	0.3

	
	LAB-CD4
	15.8
	8.3-30.0
	Log-normal
	-1.8
	0.2

	
	
	
	
	
	
	

	Cost ($)
	POC-CD4
	$13
	$7-$26
	Log-normal
	2.6
	0.2

	
	LAB-CD4
	$11
	$5-$21
	Log-normal
	2.4
	0.2

	
	VL
	$20
	$10-$40
	Log-normal
	3.0
	0.2




	Table SDC4: Input parameters for probabilistic sensitivity analysis (continued).

	Parameter
	Monitoring Strategy
	Mean
	99.9% range
for values
	Distribution used
in PSA
	Lower Bound
	Upper Bound

	Time delay after observed ART failure until:

	Adherence intervention (months)

	
	LAB-CD4
	2
	0-4
	Uniform
	0
	4

	
	VL
	2
	0-4
	Uniform
	0
	4

	ART Switch to 2nd-Line (months)

	
	POC-CD4
	11
	5-17
	Uniform
	5
	17

	
	LAB-CD4
	14
	5-23
	Uniform
	5
	23

	
	VL
	14
	5-23
	Uniform
	5
	23


PSA, probabilistic sensitivity analysis; POC-CD4, point-of-care CD4 ART monitoring strategy; LAB-CD4, laboratory CD4 ART monitoring strategy; VL, HIV RNA ART monitoring strategy; ART, antiretroviral therapy.
*PSA values linked so that the LAB-CD4 random error is larger than the POC-CD4 random error in 0.5% of the PSAs. For random error, we selected PSA inputs so that the mean in the log-normal distribution were the same as base case values; additionally, we selected a range of values so that POC-CD4 would have random error smaller than LAB-CD4 very rarely (e.g., only in approximately 2.3% of simulations).

	Table SDC5: Population projections for budget impact analysis.

	
	PEPFAR projections 
(rapid scale-up)
	Further projections
(sustaining response)

	 
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	2025

	HIV disease in Mozambique
	 
	
	
	
	
	
	
	

	  Prevalent HIV cases
	-
	1,467,690*
	1,546,930
	1,622,208
	1,693,722
	1,761,660
	1,826,202
	1,887,516
	1,945,765
	2,001,101

	  Incident HIV cases
	-
	79,240*
	75,278
	71,514
	67,938
	64,541
	61,314
	58,249
	55,336
	52,569

	  HIV-related deaths
	-
	80,000**
	68,000
	51,000
	43,350
	36,848
	31,320
	26,622
	22,629
	19,235

	  Total PLWH
	-
	1,466,930
	1,554,208
	1,642,722
	1,718,310
	1,789,354
	1,856,196
	1,919,143
	1,978,472
	2,034,436

	HIV Treatment
	
	
	
	
	
	
	
	
	
	

	  ART initiation
	146,740*
	178,594*
	160,159*
	78,471
	73,874
	71,887
	70,030
	68,290
	66,655
	65,115

	  Established on ART
	668,078*
	814,818
	993,412
	1,153,571
	1,232,042
	1,305,916
	1,377,803
	1,447,833
	1,516,123
	1,582,778

	  Total on ART
	814,818
	993,412
	1,153,571
	1,232,042
	1,305,916
	1,377,803
	1,447,833
	1,516,123
	1,582,778
	1,647,893

	  % Coverage
	-
	68%
	74%
	75%
	76%
	77%
	78%
	79%
	80%
	81%


PEPFAR, President’s Emergency Plan for AIDS Relief; PLWH, people living with HIV; ART, antiretroviral therapy. 
*Gray-shaded boxes are derived from PEPFAR Mozambique Country Operation Plan [19].
**From Korenromp et al [16].


Table SDC6: Model-based POC-CD4 results compared to LAB-CD4 results at three different thresholds compared to published data [13].
	
	

	
	CD4 threshold

	
	
	100/µl
	350/µl
	500/µl

	
	
	Model-based
	Published 
(95% CI)
	Model-based
	Published 
(95% CI)
	Model-based
	Published
(95% CI) 

	




	
Sensitivity (%)

	
89.0
	
85.7
(81.9-88.8)
	
90.3
	
93.3
(91.4-94.9)
	
92.4
	
96.1 
(95.2-96.9)

	
	
Specificity (%)
 
	
97.6
	
98.5
(97.8-99.0)
	
81.2
	
86.3
(82.8-89.1)
	
72.7
	
78.2
(73.9-82.0)

	
	
Misclassification (%) 
	
2.9
	
2.3
(1.7-3.1)
	
14.7
	
11.0
(9.6-12.5)
	
13.6
	
9.5
(8.3-10.8)


POC-CD4, point-of-care CD4 ART monitoring strategy; LAB-CD4, laboratory CD4 ART monitoring strategy; CI, confidence interval.


	Table SDC7: Multi-way sensitivity analyses regarding reductions in laboratory transport time and increased cost for LAB-CD4 and VL compared to variation in POC-CD4 cost in an urban setting.

	
Parameter
(Range)
	
Effectiveness (LY)*
	
Cost
(US$2014)*
	
ICER
($/YLS)

	A. Compared to POC-CD4 modest utilization ($40/test)

	1) LAB-CD4 time delay and cost

	        VL (basecase)
	13.0
	$3,250
	-

	        LAB-CD4 (-3 month delay, $21)
	12.9
	$3,470
	DOMINATED

	        POC-CD4 ($40)
	12.8
	$4,070
	DOMINATED

	2) VL time delay and cost

	        LAB-CD4 (basecase)
	12.7
	$3,120
	-

	        VL (-3 month delay, $40)
	13.1
	$3,620
	1,320

	        POC-CD4 ($40)
	12.8
	$4,070
	DOMINATED

	3) LAB and VL – both with decreased time delay and increased cost

	        LAB-CD4 (-3 month delay, $21)
	12.9
	$3,470
	

	        VL (-3 month delay, $40)
	13.1
	$3,620
	580

	        POC-CD4 ($40)
	12.8
	$4,070
	DOMINATED




	Table SDC7: Multi-way sensitivity analyses regarding reductions in laboratory transport time and increased cost for LAB-CD4 and VL compared to variation in POC-CD4 cost in an urban setting (continued).

	
Parameter
(Range)
	
Effectiveness (LY)*
	
Cost
(US$2014)*
	
ICER
($/YLS)

	B. Compared to POC-CD4 at perfect utilization ($9.72/test)

	1) LAB-CD4 time delay and cost

	        VL (basecase)
	13.0
	$3,250
	-

	        POC-CD4 ($9.72)
	12.8
	$3,290
	DOMINATED

	        LAB-CD4 (-3 month delay, $21)
	12.9
	$3,470
	DOMINATED

	2) VL time delay  and cost

	        LAB-CD4 (basecase)
	12.7
	$3,120
	-

	        POC-CD4 ($9.72)
	12.8
	$3,290
	Dominated

	        VL (-3 month delay, $40)
	13.1
	$3,620
	1,320

	3) LAB and VL – both with decreased time delay and increased cost

	        POC-CD4 ($9.72)
	12.8
	$3,290
	

	        LAB-CD4 (-3 month delay, $21)
	12.9
	$3,470
	Dominated

	        VL (-3 month delay, $40)
	13.1
	$3,620
	1,150


LY, life years; ICER, incremental cost-effectiveness ratio; YLS, years of life saved; POC-CD4, point-of-care CD4 ART monitoring strategy; LAB-CD4, laboratory CD4 ART monitoring strategy; VL, HIV RNA ART monitoring strategy; DOMINATED indicates that a strategy is more expensive and confers less clinical benefit than an alternative strategy; Dominated indicates that a strategy is less cost-effective than the next most costly strategy.



Table SDC8: Scenario analyses examining the cost-effectiveness of HIV interventions currently implemented in Mozambique.
	Parameter
	Effectiveness
(LY)*
	Costs (US$2014)*
	ICER
($/YLS)

	No ART
	2.5
	150
	-

	1st-line ART, CLIN
	10.9
	2,060
	230

	1st- and 2nd-line ART, CLIN
	11.5
	2,360
	520

	1st- and 2nd-line ART, current SOC**
	11.7
	2,510
	600


LY, life years; ICER, incremental cost-effectiveness ratio; YLS, years of life saved; ART, antiretroviral therapy; CLIN, clinical ART monitoring strategy; LAB-CD4, laboratory CD4 ART monitoring strategy. 
*Discounted at 3%
**Represents national standard of care, in which 20% of patients are in rural settings monitored with CLIN and 80% are monitored in urban settings with LAB-CD46.
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Fig. SDC1: Model-based calculations of sensitivity, specificity, positive predictive value, and negative predictive value for ART monitoring strategies in the rural (top: (A) CLIN, (B) POC-CD412) and urban (bottom: (C) LAB-CD46, (D) POC-CD46, (E) VL12) settings. Patients with “observed” ART failure have met criteria for ART failure using that strategy; patients with “true” ART failure have experienced virologic failure that might or might not be detected. Sensitivity is calculated as “true positive” patients (i.e., “observed” ART failure with “true” ART failure, or A) divided by all patients with “true” ART failure (i.e., A+C). Specificity is calculated as “true negative” patients (i.e., no “observed” ART failure and no “true” ART failure, or D) divided by all patients without “true” ART failure (i.e., B+D). Positive predictive value is calculated as “true positive” patients (i.e., A) divided by all patients with “observed” ART failure (i.e., A+B). Negative predictive value is calculated as “true negative” patients (i.e., D) divided by all patients with no “observed” ART failure (i.e., C+D).
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Fig. SDC2A.
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Fig. SDC2B.
Fig. SDC2: Cost-effectiveness acceptability curves displaying the results of probabilistic sensitivity analysis for rural (A) and urban (B) settings. Willingness to pay (WTP; $/YLS) increases across the horizontal axis. Net monetary benefit (NMB) is calculated for each strategy by multiplying the WTP by the average number of life-years resulting from a specific strategy and subtracting the strategy’s cost. The strategy with the largest NMB is optimal, and the proportion of runs in which a given strategy is optimal is displayed along the vertical axis. In the rural setting (A), each line represents the proportion of runs in which CLIN (black) or POC-CD412 (light blue) is optimal. In the urban setting (B), each line represents the proportion of runs in which LAB-CD46 (gray), POC-CD46 (dark blue), and VL12 (red) strategies is optimal. CLIN, clinical ART monitoring strategy; POC-CD4, point-of-care CD4 ART monitoring strategy; LAB-CD4, laboratory CD4 ART monitoring strategy; VL, HIV RNA ART monitoring strategy; YLS, years of life saved.
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Fig. SDC3: Heat map of multi-way sensitivity analysis in the urban setting, comparing VL12 to LAB-CD46 (POC-CD46 is dominated). Re-suppression after adherence intervention for both strategies increases from left to right across the horizontal axis. Time delays for VL12 increases up the vertical axis; the left-hand number is the time delay until adherence intervention, and the right-hand number is the time delay until switch to 2nd-line ART. The figure displays the difference in time spent on failed ART achieved with VL12 compared to LAB-CD46; a larger number shows a greater difference (i.e., a bigger impact of VL12). The VL12 base case value is marked with an X. 
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