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Abstract

Background: Early infant diagnosis of HIV (EID) improves child survival through earlier 

initiation of antiretroviral therapy (ART). In many settings, ART initiation is hindered by delays in 

testing performed in centralized labs. Point-of-care (PoC) platforms offer opportunities to improve 

the timeliness of ART initiation.

Methods: We used a mathematical model to estimate the costs and performance of on-site PoC 

testing using three platforms (m-PIMA, GeneXpert IV, and GeneXpert Edge) compared to the 

standard of care (SoC). Primary outcomes included ART initiation within 60 days of sample 

collection, HIV-related mortality before ART initiation, and incremental cost-effectiveness ratios 

(ICERs).

Results: PoC testing significantly increased ART initiation within 60 days (from 19% with SoC 

to 82–84% with PoC) and decreased HIV-related mortality (from 23% with SoC to 5% with PoC). 

ART initiation and mortality were similar across PoC platforms. When only used for EID and with 

high coverage of prevention of mother-to-child transmission (PMTCT) programs, ICERs for PoC 

testing compared to the SoC ranged from $430-$1097 per additional infant on ART within 60 days 

and from $1527-$3888 per death averted. PoC-based testing was more cost-effective in settings 

with lower PMTCT coverage, greater delays in the SoC, and when PoC instruments could be 

integrated with other disease programs.

Conclusions: Our findings illustrate that PoC platforms can dramatically improve the timeliness 

of EID and linkage to HIV care. The cost-effectiveness of PoC platforms depends on the cost of 
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PoC testing, existing access to diagnostic testing, and the ability to integrate PoC testing with non-

EID programs.
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Introduction

In 2019, 1.3 million pregnant women were living with HIV, most of whom lived in low- or 

middle-income countries [1]. Without access to drugs to prevent mother-to-child 

transmission (PMTCT), HIV-exposed infants may face cumulative transmission risks of 30–

45% [2]. More than half of HIV-infected infants may die by the age of two years without 

treatment [3]. Timely diagnosis and early initiation of antiretroviral therapy (ART) are 

critical to reduce morbidity and mortality [4, 5]. To facilitate rapid treatment initiation, the 

World Health Organization (WHO) recommends early infant diagnosis (EID) for HIV-

exposed infants through virological testing at six weeks and nine months of age [6, 7]. 

However, in 2019 only 60% of HIV-exposed infants received virological testing by eight 

weeks of age [1].

The challenge for EID in resource-constrained settings is the performance of virological 

testing in centralized labs typically located in urban centers. Centralized testing necessitates 

transportation of blood or dried blood spot samples from peripheral clinics to the lab, 

delivery of results back to healthcare workers, and subsequent notification of caregivers. 

While the WHO recommends this process be completed within four weeks of sample 

collection, in many settings results are delivered in eight weeks or longer [8–12].

The development of point-of-care (PoC) instruments for EID testing in peripheral health 

facilities has the potential to greatly reduce turnaround times and increase rapid ART 

initiation. Currently, two PoC or near-PoC assays have been prequalified by the WHO for 

EID testing: 1) m-PIMA (Abbott Laboratories, Chicago, Illinois); and 2) GeneXpert HIV-1 

Qual (Cepheid Inc, Sunnyvale, California). Studies of PoC platforms have shown that they 

can provide same-day notification for more than 98% of tested infants [10, 11].

While PoC technologies may improve the timeliness and completeness of infant ART 

initiation, adopting such platforms will require substantial new investment, particularly in 

settings that have established centralized labs. Currently, little evidence exists to guide 

stakeholders from diverse settings regarding the cost-effectiveness of adopting a PoC 

platform instead of (or in addition to) centralized testing. We used mathematical models to 

estimate the epidemiological benefits, costs, and cost-effectiveness of adopting PoC testing 

with currently available platforms. We evaluated key factors that influence the cost-

effectiveness of PoC testing and provide guidance about settings most likely to benefit from 

adoption of PoC platforms for EID.
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Materials and Methods

Setting and Model Structure

A population living in a representative high burden country in sub-Saharan Africa where 

implementation of PoC testing is likely to be considered was simulated. The models 

considered a birth cohort of 25,000 HIV-exposed infants and simulated testing at six weeks 

and nine months of age (see Table 1 for parameter values) [6, 7]. HIV-exposed infants 

experienced a risk of HIV transmission until the nine-month test dependent on their age and 

the ART and PMTCT status of the mother and child. HIV-infected infants who were 

undiagnosed or did not initiate ART within 60 days of sample collection experienced age-

dependent HIV-related mortality. HIV-infected infants not on treatment by nine months were 

followed until 18 months of age for ART initiation and HIV-related death.

On-site PoC testing was modeled and compared to the standard of care (SoC) (see SDC 1-

Figure S1):

SoC testing: Nucleic acid-based testing to detect HIV infection was performed by 

transporting samples to centralized labs. Following a delay of variable length, results were 

returned to the mother. After a positive result, infants initiated ART, and a second sample 

was collected for confirmatory testing at the centralized lab. To provide testing capacity for 

25,000 infants, we assumed 4–6 polymerase chain reaction (PCR) instruments would be 

required and that EID testing accounted for 45–55% of all samples run on those instruments 

(see Table 1 and SDC 1-Table S2).

PoC testing: EID testing was performed on site using PoC platforms to detect HIV 

infection, with the goal of same-day testing and results.[13] After a positive result, infants 

received same-day PoC confirmatory testing with ART initiation if positive. After a negative 

(discrepant) confirmatory result, infants returned one week later for a tiebreaker PoC test 

before initiating ART. We assumed that 140–160 PoC devices would be required to provide 

testing capacity for the simulated population (see Table 1 and SDC 1-Table S3).

An additional algorithm (PoC+SoC) was modeled to evaluate the impact of using the 

centralized lab as the tiebreaker test in the event of a discrepancy between the initial and 

confirmatory PoC test (see SDC 1-Figure S1C). As the results were similar to the PoC 

testing described above, they are only presented in the Supplementary Results.

As the proportion of women receiving PMTCT varies across settings, we simulated each 

algorithm in a setting of high (median 93%, the estimated coverage for East and Southern 

Africa in 2017) and low (median 48%, the estimated coverage for West and Central Africa in 

2017) PMTCT coverage [14].

Diagnostic Platforms

For nucleic acid-based testing at the centralized lab in the SoC, we assumed use of a 

representative PCR platform (comparable to the Abbott m2000 [Abbott Laboratories, 

Chicago IL, USA) and Roche CAP/CTM [Roche Diagnostics, Basel, Switzerland] 

instruments). To illustrate an idealized comparison between PoC platforms and a diagnostic 
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gold standard, a conservative simplifying assumption was made that the SoC PCR platform 

was 100% sensitive and specific but with delays between sample collection and ART 

initiation [10, 11].

We evaluated the epidemiologic and economic performance of three available PoC or near-

PoC platforms: m-PIMA (Abbott Laboratories; Lake Forest, IL, USA) and GeneXpert 

HIV-1 Qual (Cepheid Inc. Sunnyvale CA, USA) performed on GeneXpert IV and 

GeneXpert Edge. Diagnostic accuracy and cost parameters for each platform are presented 

in Table 1. Further details on costs are included in the Supplementary Methods.

Epidemiological Outcomes

For each diagnostic platform, we estimated the proportion of HIV-infected infants initiating 

ART within 60 days of sample collection as a key indicator for infant outcomes. We also 

estimated the proportion of HIV-infected infants ever initiating ART by 18 months. Based on 

limited data available, we assumed no difference in the probability of ART initiation after a 

positive test result on any PoC platform (Table 1). We estimated excess 18-month mortality 

prior to ART initiation among HIV-infected infants (relative to HIV-uninfected infants) who 

went undiagnosed or started ART more than 60 days after specimen collection (see 

Supplemental Methods for further details).

Economic Outcomes

The economic evaluation took the perspective of the EID program, considering only the 

share of costs paid by the EID program during the nine-month period of testing for a given 

infant. Unit costs for each platform included one-time capital costs and recurrent costs per 

test. Capital costs included costs of the instruments, maintenance, freight, insurance, 

inspection, handling, clearance/shipping/distribution, and internet connectivity, annualized 

over useful lives of five to seven years per instrument (discounting was not applied). 

Recurrent costs included costs for reagents, consumables, human resources for sample 

collection and testing, transportation, and waste management (see SDC 1-Table S5). All 

costs were calculated in 2018 USD.

Capital costs of the SoC PCR platform were assumed to be shared between EID and HIV 

viral load testing programs weighted by the utilization of EID (the relative contribution of 

EID to all PCR tests performed). In the primary analysis, capital costs of the PoC platforms 

were assumed to be paid fully by EID programs, as may be the case for EID programs 

considering the initial purchase of PoC platforms. As a secondary analysis, use of the PoC 

platforms was integrated across programs. We assumed the proportion of testing allocated to 

EID with m-PIMA (capable of EID and HIV viral load testing) and GeneXpert IV/Edge 

(capable of EID, HIV viral load testing, and tuberculosis testing) would be 25% and 15%, 

respectively; capital costs were allocated to the EID program accordingly.

Cost-Effectiveness

For PoC testing, incremental effectiveness, costs, and cost-effectiveness ratios (ICERs) were 

calculated relative to outcomes under the SoC. Our primary cost-effectiveness outcome was 

cost per additional infant initiating ART within 60 days.
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Measures of Uncertainty

We estimated uncertainty using a probabilistic approach. In our primary and secondary 

analyses, 10,000 sets of parameters were generated uniformly from across the distributions 

shown in Table 1 (see Supplemental Methods for further details) and used to estimate the 

incremental cost and effectiveness corresponding to each testing algorithm. Results are 

reported for the median outcome across all 10,000 parameter sets, with corresponding 95% 

uncertainty ranges (URs), defined as the 2.5th and 97.5th percentiles across those 10,000 

simulations.

Sensitivity Analyses

To elucidate the key drivers of our primary findings, 100,000 new parameter sets were drawn 

across all model parameters (independent of specific PoC platforms) and used to simulate 

outcomes under each algorithm. Multivariable nonparametric partial rank correlation 

coefficients (PRCCs) were calculated to quantify the strength of correlation between 

individual parameter values and model outcomes, adjusting for all other parameter values. 

Based on these results, we performed two-way sensitivity analyses between critical 

parameters, where all other parameters were held at their median values while the two 

parameters in question were varied independently.

Additionally, we evaluated a combined scenario in which 80% of the infant population was 

seen in facilities equipped with PoC platforms and the remaining 20% was seen in facilities 

where SoC was available (see Supplemental Methods for further details).

All calculations and analyses were performed using R software version 3.5.0 (R Core Team, 

Vienna, Austria).

Results

Epidemiological Outcomes

Of 25,000 infants undergoing EID, we estimated that 21,400 would be tested starting at six 

weeks (95% UR: 20,900–21,800) and 3,600 would only be tested at nine months of age 

(95% UR: 3,200–4,100). A median of 1,534 and 3,508 infants were projected to be HIV-

infected by nine months of age in settings of high and low PMTCT coverage, respectively 

(see Supplemental Table S7 for the number of infants infected at six weeks of age and 

diagnosed with each platform). With the SoC, we estimated that 42,147 and 41,777 PCR 

tests would be performed, corresponding to an average of 1.69 and 1.67 tests per infant in 

settings of high and low PMTCT coverage, respectively. With PoC testing, the number of 

tests performed ranged from 43,000–43,060 and from 43,677–43,773 in settings of high and 

low PMTCT coverage, respectively (see SDC 1-Table S8).

While the number of HIV infections decreased with higher PMTCT coverage, 

epidemiological outcomes in terms of proportions of infants initiating ART and HIV-related 

deaths were similar across PMTCT coverage settings (Figure 1A and 1B). PoC testing 

resulted in better epidemiologic outcomes than the SoC (Figure 1A and 1B). In settings of 

high PMTCT coverage, the proportion of HIV-infected infants initiating ART within 60 days 
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increased from a median of 19% with the SoC to 82–84% with PoC testing. The proportion 

of HIV-infected infants initiating ART by 18 months increased from a median of 46% with 

the SoC to 87–89% with PoC testing. The proportion of HIV-infected infants dying by 18 

months of age decreased from a median of 23% with the SoC to 5% with PoC testing.

Economic Outcomes

The number of EID tests, and thus total costs of testing, were similar by PMTCT coverage 

(Figure 2 and SDC 1-Table S8). In high PMTCT settings, the total costs per infant evaluated 

with the SoC were a median of $28.79. Total costs per infant evaluated for PoC testing were 

higher than the SoC when PoC platforms were only used for EID testing, ranging from a 

median of $45.34-$72.05, depending on the PoC platform (Figures 2A and 2C). While total 

costs per infant evaluated for PoC testing remained higher than the SoC when costs were 

integrated across programs, sharing of capital costs greatly reduced the total costs of testing 

from the EID program perspective, to a median of $36.09-$50.28 (Figure 2B and 2D). Total 

EID programmatic costs and total costs per test performed (median $17·08 for SoC and 

$26.35-$41.91 for PoC testing in high PMTCT settings with no shared capital costs) are 

further detailed in SDC 1 - Table S8.

Cost-Effectiveness

Cost-effectiveness ratios were generally favorable to PoC testing compared to the SoC 

(Figure 3 and SDC1-Table S9; see also SDC1-Table S10 and Figure S2 for comparisons 

between platforms). In high PMTCT settings, median ICERs ranged from $430-$1,097 per 

additional HIV-infected infant initiating ART within 60 days, $655-$1,642 per additional 

infant initiating ART by 18 months, and $1,527-$3,888 per death averted compared to the 

SoC (Figure 3A). With integrated use of PoC platforms, cost-effectiveness ratios fell by 

approximately 50%, to $187-$543 per additional HIV-infected initiating ART within 60 

days, $285-$815 per additional infant initiating ART by 18 months, and $664-$1929 per 

death averted compared to the SoC (Figure 3B and 3D). PoC testing was most cost-effective 

in low PMTCT settings, where testing costs were similar but more infants were infected, 

diagnosed, and treated (Figure 3C and 3D).

Considering these costs in the context of health expenditures in sub-Saharan Africa, the 

additional cost incurred by PoC testing as compared to the SoC amounted to 0.01–0.32% of 

per-capita health expenditures in select countries (SDC1 - Table S6).

Sensitivity Analyses

The cost-effectiveness of PoC testing was most influenced by parameters determining 

capital and recurrent costs, the probability of ART initiation within 60 days for the SoC, and 

the sensitivity of PoC assays (Figure 4A).

The relative effectiveness of PoC testing varied depending on the programmatic performance 

of the SoC (Figure 4B and Figure S3). For example, settings with 75% and 25% of infants 

initiating ART within 60 days of testing with the SoC might expect 150 and 880 additional 

infants to initiate ART with PoC testing (Figure 4B, black arrow). The relative effectiveness 

of PoC testing also varied with the capital and recurrent costs. With reduced capital and 
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recurrent costs, particularly with integrated capital costs across programs, PoC testing can be 

cost-saving (SDC 1-Figure S3).

The relative effectiveness of PoC testing also varied depending on the sensitivity of the PoC 

platform, with fewer infants initiating ART within 60 days with lower test sensitivity (Figure 

4B, white arrow). While the PoC platforms evaluated have reported high sensitivity (>96%), 

new platforms for use in lower level health facilities may be developed with lower 

sensitivity, or current platforms may have lower sensitivity under programmatic conditions, 

and therefore expected improvements may be reduced. However, lower-sensitivity PoC 

platforms (e.g., as low as 80% sensitive) may still be cost-effective or cost-saving 

alternatives to the SoC in some settings if capital and recurrent costs can be reduced (SDC 1-

Figure S4).

In the combined scenario where only 80% of the population had access to facilities with a 

PoC platform, epidemiological outcomes and costs were lower than the primary analysis, but 

incremental cost effectiveness was similar. For example, in settings of high PMTCT 

coverage with PoC platforms used for EID testing only, the proportion of HIV-infected 

infants initiating ART within 60 days ranged from a median of 70–71%, and median ICERs 

ranged from $1,528-$3,888 per death averted compared to the SoC (see SDC 1-Table S11).

Discussion

We provide a quantitative framework to guide policymakers and stakeholders considering 

the adoption of PoC platforms for EID in resource-limited settings. Our results indicate that 

such platforms are likely to increase ART initiation in early infancy and reduce mortality 

among HIV-infected infants, and that all three PoC platforms are similarly effective. In high 

PMTCT settings, ICERs for PoC testing ranged from $430-$1,097 per infant initiated on 

ART within 60 days and $1,527-$3,888 per death averted. Additional costs of PoC testing 

could more than double the overall cost of EID (e.g. from 0.04–0.21% to 0.06–0.53% of per-

capita healthcare expenditure in select countries) and may be difficult to afford in countries 

where resources are highly constrained. Integrating use of PoC platforms across programs 

would decrease the share of health expenditures by 20–40% and would make EID more 

cost-effective and affordable.

The cost-effectiveness of PoC platforms was influenced by several factors. First, PoC 

platforms benefited a greater number of infants at a similar cost in settings with low PMTCT 

coverage, and thus were more cost-effective. Second, at current costs and with the modeled 

number of instruments, PoC platforms were more expensive to implement than the SoC 

when used exclusively for EID. However, current PoC platforms have the capacity to 

perform other tests, including HIV viral load and tuberculosis testing [15]. Multi-disease 

testing with the GeneXpert platform in Zimbabwe found that EID accounted for less than 

9% of all PoC tests [16]. Integrating utilization of PoC instruments across programs, 

therefore, has the potential to reduce costs for EID programs and enhance cost-effectiveness, 

such that PoC testing could even be cost-saving. Third, sensitivity analyses illustrated that 

the cost-effectiveness of PoC platforms was highly dependent on capital and recurrent costs. 

With lower costs, PoC testing will become more cost-effective. Lastly, the cost-effectiveness 
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of PoC platforms depended on the degree of improvement in ART initiation over the SoC, 

with the greatest benefits observed in settings with long delays for the SoC. When 

comparing the benefit of PoC platforms over the SoC, the timeframe of evaluation should be 

considered. In this analysis, we considered “rapid” ART initiation within 60 days of sample 

collection based on the availability of empirical data [10, 11]. However, PoC platforms 

provide the opportunity for same-day results and ART initiation, and thus offer the greatest 

improvements over the SoC in the first days and weeks following sample collection [10, 12]. 

Given the morbidity and mortality observed among HIV-infected infants prior to ART 

initiation in this and other studies [8, 17], and the limited ability of the SoC to return results 

within days of sample collection, the cost-effectiveness of PoC platforms for EID would be 

greater if a shorter definition of “rapid” testing were considered.

Our analysis also considered a combined implementation scenario as well as use of 

hypothetical PoC platforms with different characteristics than those currently available. The 

combined scenario may represent a realistic situation where PoC platforms are placed at 

selected health facilities that only cover a portion of the population, with the remaining 

population continuing with the SoC. As expected, health outcomes and costs for this 

combined scenario were intermediate between the SoC and PoC testing covering 100% of 

the population, whereas incremental cost-effectiveness was similar. Hypothetical PoC 

platforms were also considered as PoC technologies are changing rapidly. New platforms 

may become available with different costs and characteristics to consider when adopting 

PoC platforms for EID [18]. Our results illustrate the impact of a range of capital and 

recurrent costs on PoC cost-effectiveness, which can provide guidance for both developers 

and stakeholders. These results also indicate that PoC instruments with reduced sensitivity 

(as low as 80%) may still be cost-effective (and even cost-saving), provided they can 

increase early ART initiation compared to the SoC.

Our results add to a growing literature demonstrating the effectiveness and cost-effectiveness 

of PoC platforms for EID testing. Several studies have confirmed high accuracy and 

reliability of Abbott and Cepheid platforms in operational settings [19–21]. In addition, a 

cluster-randomized trial of the m-PIMA platform in Mozambique demonstrated that PoC 

testing improved ART initiation in rural and urban areas [10], a finding that was 

corroborated by pre-post observational cohorts in nine sub-Saharan African countries using 

m-PIMA and GeneXpert platforms [11, 12]. A recent model evaluating the cost-

effectiveness of implementing the m-PIMA platform in Zimbabwe found PoC testing to be 

cost-effective (costs of less than 100% GDP per capita per year of life saved) [22]. Our 

results augment this literature by evaluating the cost-effectiveness of both WHO prequalified 

PoC assays across a range of programmatic (high/low PMTCT coverage; PoC and PoC+SoC 

algorithms) and economic (EID-only/integrated utilization) conditions using data sources 

from resource-limited settings and considering epidemiologic outcomes relevant to EID 

programs.

The results should be interpreted in the context of our analytic approach and assumptions. 

First, our analysis evaluated the incremental benefits of PoC platforms in linking HIV-

infected infants to treatment; our approach did not consider treatment outcomes or costs, 

which may underestimate the long-term costs and benefits associated with PoC testing. 
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Second, these results are dependent on parameter values selected. Important variations in 

these values may exist between settings, which could influence the cost-effectiveness of PoC 

platforms. To account for these variations, we used a robust statistical approach with 

estimates of uncertainty, multidimensional parameter sampling and bivariate and 

multivariate sensitivity analyses. Finally, we did not consider alternative intervention 

scenarios in which the performance of centralized labs was improved (for example, by 

investments in communication technology, transportation, or infrastructure), as such 

interventions are setting-dependent and difficult to cost from a health program perspective. 

However, increased investment in centralized labs could translate to improved health 

outcomes more broadly, and therefore cost-effectiveness of PoC testing should not be 

interpreted as evidence not to invest in lab infrastructure.

In summary, our results provide evidence to support PoC platforms as the primary means of 

EID testing across a range of settings, as programs offering PoC testing can expect 

significant clinical, epidemiological, and social benefits. Implementation of PoC platforms 

will likely require significant investment at current prices, but allowing integrated use of the 

platforms can help to decrease the costs for EID programs. These findings may serve to 

guide the development of international guidelines for PoC testing in the future.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: Epidemiological Outcomes of Early Infant Diagnosis Testing Platforms
The epidemiologic outcomes of interest are plotted for each combination of early infant 

diagnosis (EID) platform and testing algorithm as a proportion of HIV-infected infants in 

each scenario. Cepheid platforms (GeneXpert IV and GeneXpert Edge) share assay 

characteristics resulting in identical epidemiological outcomes and are therefore combined. 

Data labels represent median numbers of HIV-infected infants experiencing each outcome. 

Error bars represent 95% uncertainty ranges. Panel A represents a setting of high coverage 

of prevention of mother-to-child-transmission (PMTCT) programs (median: 93% coverage), 

where a median of 1,534 infants were HIV-infected under the standard of care (SoC). Panel 

B represents a setting of low PMTCT coverage (median: 48% coverage) where a median of 

3,493 infants were HIV-infected under the SoC.
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Figure 2: Economic Outcomes of Early Infant Diagnosis Testing Platforms
Total (capital and recurrent) programmatic costs per infant evaluated are plotted for the SoC 

and each PoC platform (m-PIMA, GeneXpert IV [Xpert], and GeneXpert Edge [Edge]). 

Data labels represent median costs per infant. Error bars represent 95% uncertainty ranges. 

Panels A and B represent a setting of high coverage of prevention of mother-to-child 

transmission (PMTCT) programs (median: 93% coverage), while Panels C and D represent a 

setting of low PMTCT coverage (median: 48% coverage). Left panels (A and C) illustrate 

scenarios where all capital costs are borne by the early infant diagnosis (EID) testing 

program, while right panels (B and D) illustrate scenarios where capital costs are integrated 

across EID, HIV viral load, and tuberculosis testing programs according to instrument 

utilization proportions. All costs are expressed in 2018 USD.
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Figure 3: Incremental Cost-Effectiveness of Point-of-Care Platforms
Incremental cost-effectiveness ratios (ICERs) are plotted for each PoC platform for each 

epidemiological outcome. All costs and outcomes are calculated as incremental values 

relative to the standard of care (SoC). Data labels represent median ICER values. Panels A 

and B represent a setting of high coverage of prevention of mother-to-child transmission 

(PMTCT) programs (median: 93% coverage), while Panels C and D represent a setting of 

low PMTCT coverage (median: 48% coverage). Left panels (A and C) illustrate scenarios 

where all capital costs are borne by the early infant diagnosis (EID) testing program, while 

right panels (B and D) illustrate scenarios where capital costs are integrated across EID, HIV 

viral load, and tuberculosis testing programs according to instrument utilization proportions. 

All costs are expressed in 2018 USD.
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Figure 4: Sensitivity Analyses
The cost-effectiveness of point-of-care (PoC) testing is most dependent on parameters 

related to PoC costs, ART initiation, and assay sensitivity. Panel A depicts multivariable 

partial rank correlation coefficients (PRCC) between values for input parameters and 

improvement in PoC cost-effectiveness – defined here as the difference in cost over the 

difference in the proportion of HIV-infected infants initiating ART within 60 days between 

the standard of care (SoC) and PoC testing. Parameters with coefficients closer to 1.0 or 

−1.0 are strongly correlated with the outcome of interest. Weakly correlated parameters (|

PRCC|<0.2) have been excluded. Panel B illustrates the number of additional infants 

initiating ART within 60 days after adopting PoC testing compared with the SoC, as a 

function of PoC platform sensitivity and the probability that an infant initiates ART within 

60 days of a positive result by the SoC. The white arrow shows the impact of increasing 

assay sensitivity from 84% to 95%, assuming that 25% of infants initiate ART within 60 

days after testing with the SoC. The black arrow shows the impact of increasing the 

probability of ART initiation after testing with the SoC from 25% to 75%, assuming an 

assay sensitivity of 95%. For this analysis, we assumed 93% PMTCT coverage and that 89% 

of infants initiated ART within 60 days of a positive PoC test result.
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Table 1:

Parameter Values

Parameter Base Case 
Value (Range)*

Ref. Parameter Base Case 
Value 

(Range)*

Ref.

Transmission & Mortality Parameters Assay Characteristic Parameters

Probability of HIV Transmission SoC Sensitivity and 
Specificity

100% Model 
Assumption

 Among Infants First Tested at 
6 Weeks (PMTCT)

0.022 (0.005–
0.04)

[23–25]  PoC Sensitivity/ 
Specificity

 Among Infants First Tested at 
6 Weeks (no PMTCT)

0.2 (0.1–0.3) [23, 25, 26]  m-PIMA 98% (96–
100%) / 99.9% 
(99.8–99.9%)

[13]

 New Transmission Between 6 
Weeks and 9 Months

0.017 (0.005–
0.03)

[23, 27]  GeneXpert IV & 
Edge

96% (93–
99%) / 99.8% 
(99.7–99.9%)

[13]

 Among Infants First Tested at 
9 Months (PMTCT)

0.09 (0.04–0.14) [23–25] Economic Parameters

 Among Infants First Tested at 
9 Months (no PMTCT)

0.3 (0.15–0.45) [23, 25, 26] 9-Month Capital Cost 
per Instrument 

(x1000 USD 2018)**

Probability of HIV-Related 
Mortality (Untreated)

 SoC $35 ($32-$38) CHAI, see 
Supplement

 Between 6 Weeks and 9 
Months (Infected by 6 Weeks)

0.23 (0.18–0.28) [3]  m-PIMA $4.8 ($4.4-
$5.3)

CHAI, see 
Supplement

 Between 6 Weeks and 18 
Months (Infected by 6 Weeks)

0.39 (0.34–0.44) [3]  GeneXpert IV $5.2 ($4.7-
$5.8)

CHAI, see 
Supplement

 Between 6 Weeks and 18 
Months (Infected after 6 Weeks 
and Lost to Follow-Up)

0.30 (0.25–0.35) [3]  GeneXpert Edge $1.8 ($1.6-
$2.0)

CHAI, see 
Supplement

 Between 9 Months and 18 
Months (Infected by 9 Months)

0.16 (0.11–0.21) [3] Recurrent Costs per 
Test (USD 2018)

Testing and Treatment Parameters  SoC $15 (14–16) CHAI, see 
Supplement

Proportion Tested at 6 Weeks 0.85 (0.83–0.87) [28]  m-PIMA $25 ($23-$27) CHAI, see 
Supplement

Proportion Returning at 9 
Months (HIV-Negative at 6 
Weeks)

0.8 (0.7–0.9) [23]  GeneXpert IV & 
Edge

$20 ($18-$22) CHAI, see 
Supplement

Proportion Returning after 1 
Week for Tiebreaker (PoC-Only 
Algorithm)

0.95 (0.3–0.97) Model 
Assumption

Number of SoC 
Devices

PMTCT Coverage  SoC 5 (4–6) CHAI, see 
Supplement

 High 93% (84–100%) [14]  PoC+SoC 1 Model 
Assumption

 Low 48% (43–53%) [14] Proportion EID of All 
SoC Tests

Probability of Ever Initiating 
ART (by 18 Months of Age)

 SoC 0.50 (0.45–
0.55)

CHAI, see 
Supplement

 After Positive SoC PCR Test 0.48 (0.43–0.53) [10, 11]  PoC+SoC 0.025 (0.023–
0.027)

CHAI, see 
Supplement
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Parameter Base Case 
Value (Range)*

Ref. Parameter Base Case 
Value 

(Range)*

Ref.

 After Positive PoC Test 0.95 (0.85–1) [10, 11] Number of PoC 
Devices

150 (140–160) CHAI, see 
Supplement

Probability of Initiating ART 
within 60 Days

Proportion EID of all 
PoC Tests (Integrated 
Capital Costs)

 After Positive SoC PCR Test 0.20 (0.13–0.27) [10, 11]  m-PIMA 25% [16]

 After Positive PoC Test 0.89 (0.85–0.94) [10, 11]  GeneXpert IV & 
Edge

15% [16]

*
All values were sampled uniformly across the specified ranges

**
Nine-month capital costs were calculated by dividing lifetime capital costs by the estimated instrument lifetime and multiplying by 9 months (the 

duration of the testing period for a given infant). See Supplementary Methods (SDC 1) for further details.
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