
Abstract
Neonatal sepsis is a leading cause of mortality in low- and middle-income countries (LMICs). 

The current diagnostic standard, blood culture, has long turnaround times and high infrastructure 

requirements, limiting its utility. Consequently, clinicians rely on non-specific clinical signs for 

initial management. To address this unmet need, the WHO published a 2025 Target Product Profile 

(TPP) for rapid point-of-care tests (POCTs). We developed a global expert-validated model to estimate 

the cost-effectiveness of a TPP-compliant POCT in LMICs.

A decision tree compared a TPP-compliant POCT integrated into standard of care (SOC) against 

SOC alone from a healthcare system perspective over a lifetime horizon. The model evaluated 

infants (0–59 days) with possible serious bacterial infection across facility-of-birth and community-

presenting cohorts. Outcomes included incremental cost per disability-adjusted life-year (DALY) 

averted. Probabilistic and threshold sensitivity analyses assessed parameter uncertainty.

At a US$ 5·00 unit price, the POCT reduced costs by US$ 37 342 and averted 206 DALYs 

per 1 000 facility-of-birth patients compared to SOC. In community-presenting patients, it reduced 

costs by US$ 5 715 and averted 127 DALYs per 1 000. The POCT was dominant in 93·2% (facility) 

and 84·8% (community) of probabilistic iterations. Results remained robust across wide-ranging 

epidemiological and cost inputs.

These findings provide an evidence base supporting prioritised investment in developing 

a TPP-compliant POCT to improve neonatal sepsis management in LMICs.
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Research in context

Evidence before this study

Neonatal sepsis (NS) is a leading cause of mortality in LMICs, but diagnosis remains reliant on blood 

cultures, which are slow and often inaccessible, or clinical judgment, which is limited in accuracy. 

A POCT could potentially fill these gaps by providing rapid, high-accuracy results, thereby reducing 

inappropriate antibiotic use, which causes antimicrobial resistance, and treatment delays, responsible 

for high case fatality rates (CFRs). To date, only one study has modelled the impact of a potential POCT 

introduction. The objective of that study was to support the development of the TPP, and it estimated 

that at a unit price of US$21 for hospitals and US$3 for community, the POCT could be cost-neutral 

through reductions in mortality of 19 to 76% and healthcare expenditure of 17 to 43%. The authors 

acknowledged several limitations in their analysis, including the high reliance of model parameters 

on the settings of India and Uganda, limiting the representativeness of the results, the assumption of 

zero blood culture contamination, perfect referral, and binary antibiotic treatment regimens. Another 

limitation was the consideration of short-term but not long-term antimicrobial resistance (AMR).

Added value of this study

In 2025, informed by the available evidence, the WHO established the TPP for a POCT for use in 

infants suspected of NS. Our study is the first to assess the potential cost-effectiveness of this WHO 

TPP-compliant POCT. To account for the differences in clinical management practices across LMIC 

settings, a de novo global decision model was developed in consultation with experts to represent 

the average situation across LMICs. Differences in parameter values were accounted for through 

prioritization of evidence derived from multi-country studies, expert-validation, and probabilistic 

sensitivity analysis. Additionally, the model considered blood culture contamination, potential 

deviations from prescribed referral pathways, and non-binary antibiotic treatment regimens. 

Another novelty of this model was the inclusion of short-term and long-term complications such as 

necrotising enterocolitis (NEC) and inflammatory bowel disease (IBD), respectively. These health 

effects were then translated into DALYs for the first time. An extra feature of the model is the 

convenient Excel user interface, accessible to all stakeholders.

Implications of all the available evidence

The 2025 WHO TPP is the first globally recognized document intended to guide the development of 

a POCT by defining the essential characteristics such test must possess to support early, accurate 

diagnosis of serious bacterial infections among infants. This study demonstrated that introducing 

a POCT with these characteristics into LMICs has the potential to improve health outcomes and 

reduce costs when compared to the current SOC, across diverse epidemiological and economic 

settings of LMICs. These results could support the decision of countries and donors to invest in 

the development of a TPP-compliant POCT. For settings where funding or policy requirements 

necessitate local evidence, a flexible decision model that can be populated with country-specific 

parameters to build a compelling, data-driven case for this POCT, is provided.
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Introduction
Neonatal sepsis (NS) is a systemic bloodstream infection that occurs within the first 90 days of life. 

Globally, it estimated that there are between 1·3 to 3·9 million new cases of NS annually, causing 

400 000 to 700 000 deaths, the majority of which occur in LMICs.1 Whereas it is estimated that 84% 

of these deaths could be avoided through earlier diagnosis and appropriate treatment, diagnostic 

capabilities in resource-limited settings are currently constrained.1,2

The current diagnostic standard of care (SOC) relies on a combination of clinician judgment based 

on non-specific clinical signs and symptoms and blood culture (BC), the definitive method for 

confirming NS where available. However, BC takes up to 48 to 72 hours to yield results and cannot 

guide life-saving initial treatment decisions.3 BC poses operational constrains as well. Venipuncture 

in unwell infants is often difficult or not possible, requiring high blood volumes, and expensive 

laboratory infrastructure.4 These turnaround times and operational constrains are partially 

responsible for the lower BC uptake in LMICs when compared to higher income countries.5,6 In LMICs, 

BC often yields false-negative results4 Consequently, clinicians rely on non-specific clinical signs 

and symptoms to diagnose NS.7,8 While this enables immediate decision-making, these signs have 

limited sensitivity and specificity, particularly in infants with ambiguous presentations.7,8 This leads 

to preventable mortality from missed diagnoses, and inappropriate antibiotic use that drives AMR7,9 

and long-term complications.10

Currently, no POCT exists to accurately diagnose NS.3,7 There is an urgent need for rapid triage 

diagnostics. Thus, the Indian Council for Medical Research11 and the World Health Organization 

(WHO)12 published a Target Product Profile (TPP) intended to guide the development of a POCT by 

defining the essential characteristics such test must possess to support early, accurate diagnosis 

of serious bacterial infections (SBI), including NS, in newborns and young infants. One study has 

assessed the potential cost-effectiveness of a POCT for NS using diverse accuracy scenarios.13 

The study found that across the different scenarios that were investigated, the POCT could decrease 

total healthcare costs by 17 to 43%, and deaths by 19% in hospitals and 76% in community settings.13 

This work was undertaken to inform the TPP and was used to define the performance characteristics 

specified within it. There is an opportunity to extend the available evidence by incorporating in 

the analysis the TPP details and factors such as missed cases, AMR, and long-term complications 

within an expert-validated framework, combined with a probabilistic sensitivity analysis (PSA) 

to provide a more comprehensive and representative picture of the cost-effectiveness of the 

prospective technology.

Our early health technology assessment (eHTA) bridges existing evidence gaps by modeling POCT 

parameters against benchmarks defined in the 2025 WHO TPP. The model structure was developed 

in consultation with experts to account for the diversity in clinical management and resource 

availability across LMICs. This approach was combined with a PSA to explore setting-specific 

variability, to arrive at a robust POCT cost-effectiveness estimate in the existing heterogenous 
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LMIC landscape. The objective was to quantify the value proposition of a TPP-compliant POCT across 

facility-of-birth and community-presenting infant populations.

Methods

Study design and data sources
A decision tree model was developed to estimate the cost-effectiveness of POCT in addition to SOC 

in a theoretical cohort of 1 000 infants (Figure 1). The current SOC for the management of suspected 

NS in LMICs comprises clinician judgement (CJ) which relies on the WHO possible serious bacterial 

infection (PSBI) risk classification system.8 A suspected case was defined as an infant aged zero 

to 59 days presenting with any of the WHO-defined pSBI clinical signs.8 Cases were categorized 

into two cohorts. Cohort (c₁) is restricted to infants managed in the facility of birth. Cohort 2 (c₂) is 

restricted to infants managed in the community. The study was conducted from a healthcare system 

perspective with a lifetime time horizon. A willingness-to-pay (WTP) of US$1 500 per DALY averted 

was used in the base-case analysis, representing the median of published LMIC estimates, rounded 

to avoid false precision.14 Future costs and health outcomes were discounted at a 3·0% annual rate, 

following the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) and 

WHO guidelines.15,16

Model development used an iterative expert elicitation process, and the parameterisation 

followed the ISPOR Good Research Practices.15 The iterative process began with a non-exhaustive 

literature review, review of clinical guidelines, and unstructured interviews with experts; this was 

subsequently targeted via targeted literature searches. Then, the preliminary model was reviewed by 

experts through semi-structured questionnaires and manuscript comments to validate structural 

logic and parameter values. In the next iteration, the model was updated based on stakeholder 

feedback, and an additional targeted literature search was performed. Where evidence was lacking, 

parameters were populated through expert consultation. The comments from the experts are 

listed in the Supplementary appendix. This study follows the CHEERS 2022 reporting guidelines.17 

The model and all the analysis were implemented in R (version 4·3·1). For validation purposes and 

to promote stakeholder use, the model was also built in Microsoft Excel 365. All data and code are 

available under the data availability statement.

Model structure
Both cohorts were stratified into low (L), moderate (M), and high (H) risk groups upon presentation 

(Supplementary appendix). In the SOC arm, management decisions were based on CJ alone or in 

combination with BC. In the intervention arm, L-risk and M-risk groups were managed based on 

the POCT result, which overrides the initial clinical assessment, alone or in combination with BC. 

To maintain clinical safety and reflect clinical realities, H-risk infants in both arms followed a 

https://www.cgdev.org/sites/default/files/supplementary-material-poc-neotest.pdf
https://www.cgdev.org/sites/default/files/supplementary-material-poc-neotest.pdf
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safety-override logic where treatment was initiated and maintained regardless of diagnostic results. 

For infants in c₂, the initiation of empiric antibiotics and hospital referral success were contingent 

upon the diagnostic strategy as only the proportion of patients believed to have NS based on CJ or 

with a positive POCT result were eligible for antibiotic treatment and/or referral. The probability 

of successful referral was defined based on adherence rates observed in the literature. Infants in 

c₂ judged not to have sepsis (true negatives [TN] and false negatives [FN]) were assigned a referral 

probability of 0·0 to capture community-level outcomes. Conversely, for infants in c₁, a structural 

value of 1·0 was assigned to ensure all infants proceeded to the shared inpatient sub-tree where 

secondary diagnostic revision based on BC results remains possible. Given that the impact of POCT 

implementation on referral is difficult to predict, the model structure does not allow for a different 

referral probability between the two arms. Only patients entering the inpatient decision tree 

branches are eligible to receive a BC test, and thus for their diagnosis and treatment to be revised. 

If patients belong to the H risk group, there is no revision to ensure safety. For patients undergoing BC 

testing, the length of stay (LOS) includes a two-day observation period, reflecting the time required 

for BC results to become available. During this period patients are treated with antibiotics if initially 

suspected of NS. On day three a decision is made whether to continue, discontinue, or start antibiotic 

treatment. If results stay negative, one additional day is added to the LOS to represent the transition 

to discharge. When results change to negative, three days are added to the LOS for safety reasons. 

Whenever they stay positive, patients continue their inpatient stay and antibiotic treatment for eight 

more days to complete the ten-day regimen. If patients’ results change to positive, they follow the 

ten-day antibiotic regimen until completion in the inpatient setting. Further detail on the model 

structure is provided in Supplementary appendix.

Epidemiology
The risk distribution and prevalence data specific to each cohort were derived from academic 

literature. For risk strata distribution, two studies in the setting of India were identified (Table 1).18,19 

Where multiple studies were identified, the midpoint of reported estimates was used. Cohort-specific 

prevalence of true NS among infants with pSBI was informed by multi-country data from South 

Asia and Africa.20,21 Prevalence estimates were adjusted for imperfect BC performance using the 

Rogan-Gladen formula. As prevalence data by specific risk group were unavailable, an expert 

elicitation process derived multipliers to distribute corrected cohort-level prevalence: 1·0× for the 

M-risk group (baseline), 0·5× for L-risk, and 2·0× for H-risk.

Diagnostic accuracy
The sensitivity and specificity of CJ represented the accuracy of classifying NS versus no NS 

based on clinical symptoms. Expert consensus suggested that while literature values focused on 

community settings, they are representative of the facility-of-birth environment.22 Consequently, 

c₂ sensitivity for L-risk and M-risk groups was adjusted 5% lower than c₁ values to reflect the clinical 

https://www.cgdev.org/sites/default/files/supplementary-material-poc-neotest.pdf
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assessment environment. For H-risk infants, sensitivity was set to 1·0 across cohorts to reflect 

high clinician risk aversion. POCT accuracy was parameterised directly from the 2025 TPP for NS 

diagnostics.12 Whereas WHO recommends 100% referral, observed successful referral rates were 

used to reflect real-world adherence.19 BC sensitivity and specificity were retrieved from published 

literature.23 These values were also used in the Rogan-Gladen adjustment to ensure internal 

consistency. Barriers such as low infant blood volume and laboratory downtime, were reflected via 

an effective BC uptake parameter of 6·0%, a value in the lower end reported by the literature of 5·0 to 

15·0%.6 All sensitivities and specificities directly translated into antibiotic treatment vs. no antibiotic 

treatment and continuation of inpatient stay or discharge.

Costs
Healthcare resource use and unit prices were derived from the literature. To accurately reflect the 

economic realities of diverse LMIC settings while maintaining relevance for international donors, 

costs were adjusted using a mixed approach that stratified inputs into tradable and nontradable 

resources.24 The TPP-compliant POCT was classified as a tradable good and valued at a uniform 

international price of US$ 5·00. Nontradable local resources, such as hospital bed-days and 

antibiotics, were estimated by extracting historical cost data from representative LMICs. These 

local costs were first back-converted to their original local currencies (where necessary), inflated 

to the 2024 base year using country-specific Gross Domestic Product (GDP) deflators from the 

World Bank, and subsequently converted to 2024 US Dollars (US$) using official market exchange 

rates. The estimated cost per NS inpatient day ranged from US$ 1025 to US$ 19826–28 depending on 

the setting (community hospital vs. secondary/tertiary neonatal intensive care). The daily costs 

for inpatient antibiotics ranged from US$ 0·86 to US$ 1·54.29 Blood culture (BC) costs ranged from 

US$ 4·78 to US$ 12·22.25,27,28,30 The cost of the POCT was set as per the WHO TPP.12 The total costs for 

an outpatient antibiotic course ranged between US$ 1·55 and US$ 11·68.31 Outpatient visit costs, 

excluding antibiotics, were derived from studies in Africa and India, ranging from US$ 1·46 to 

US$ 10·51 per case.32,33 The average of each range was taken to represent the representative cost 

within the LMIC setting. The costs for base-case analysis are presented in Table 1. Details regarding 

the resources considered in the cost estimation and the specific conversion calculations are 

available in the files under the data availability statement.

The total cost per inpatient episode was calculated as the sum of the product of LOS, which included 

11·2 additional bed-days added when HAI occurred,34 and the cost per NS inpatient day excluding 

antibiotics, and the product of antibiotic duration and the cost per day of inpatient antibiotic 

treatment. The total cost per outpatient episode was calculated as the sum of the outpatient visit 

cost excluding antibiotics and the cost of outpatient antibiotic course. The costs for long-term 

complications and AMR were excluded due to high uncertainty in per-episode attribution and the 

risk of double-counting resources captured as part of HAI.
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Disability-adjusted life-years
In the absence of publicly available utility values, disability-adjusted life-years (DALYs) were used 

as the primary health outcome of the analysis, calculated as the sum of the years of life lost (YLL) 

and the years lived with disability (YLD) attributed to distinct components to isolate the incremental 

impact of changes in antibiotic duration and LOS. Morbidity was operationalized as the sum of YLDs 

due to the inflammatory bowel disease (IBD) complication and AMR. There was no evidence on the 

relationship between antibiotic use and any other complication. For IBD, a disability weight derived 

from the literature was extended over ten years and applied to the incidence of IBD in patients 

exposed to antibiotic treatment early in life, which was estimated by applying a corresponding odds 

ratio (OR) to GBD cumulative incidence rates.35

Mortality included necrotising enterocolitis (NEC), AMR, HAI and the case fatality rates (CFRs) of 

patients suspected of NS or patients without PSBI symptoms for patients with true NS or non-NS 

status as proxies, respectively. The estimates were derived from the literature. The NS CFR was 

adjusted based on expert feedback to reflect differences across risk categories (Table 1). These CFRs 

were applied to true NS patients receiving a full antibiotic course. To estimate the CFR for untreated 

NS patients, the NS CFR for treated patients was divided by the antibiotic treatment effect, expressed 

as relative risk (RR).36 YLL was calculated using the WHO frontier life table without age-weighting.37 

For NEC, a mortality rate derived from the literature was applied to the incidence of NEC in patients 

exposed to antibiotic treatment early in life, which was estimated by applying a corresponding OR to 

the incidence rate of NEC.38 For HAI, whenever a HAI occurred, an attributable CFR was applied.34

The AMR morbidity and mortality was calculated as an expected DALY benefit per prescription 

avoided, adjusted by a correlation coefficient (0·462) reflecting the association between consumption 

and resistance.39–46 An expert-recommended 60% discount was applied to the community-level (c₂) 

AMR benefit to reflect lower resistance selection pressure (Table 1).

Sensitivity analysis
The sensitivity of results to parameter uncertainty was explored by means of a PSA which 

employed a Monte Carlo simulation with 10 000 iterations. The values of all parameters were varied 

simultaneously in each iteration through sampling from the selected probability distributions 

(Table 1). To determine the key drivers for the ICER, a one-way sensitivity analysis (OWSA), where each 

parameter value was varied separately, was performed. The base case parameter values were derived 

from literature that was limited to one or a few LMIC settings. To account for a potentially wider range 

of clinical, operational and epidemiological heterogeneity across LMIC settings, the lower and upper 

bounds for the sensitivity analyses were calculated as the mean parameter values ±25% (Table 1).

A performance frontier analysis was conducted to identify acceptable WTP-POCT price-accuracy 

combinations. Clinical harm was defined as a combination of POCT sensitivity-specificity that 
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resulted in non-zero DALY loss upon POCT introduction into the SOC. WTP thresholds representing 

the 25th, 50th, 75th, and 95th percentiles of published LMIC estimates (US$250, US$1 500, US$4 000, 

and US$8 000 per DALY averted, respectively) were used to capture setting variability.14 POCT 

test prices were bound between the aspirational TPP target (US$ 5·00) and an upper exploratory 

threshold of US$ 15·00. Scenario boundaries were purposefully selected to evaluate a 100% price 

premium (US$ 10·00, closely approximating the mean blood culture cost of US$ 9·09) and a 200% 

premium (US$ 15·00). This upper bound accounts for the added clinical value of rapid turnaround 

times compared to traditional laboratory diagnostics, and allows us to determine the maximum price 

threshold that remains meaningful for the healthcare system.

Role of the funding source
The funders of the study had no role in study design, data collection, data analysis, data 

interpretation, writing of the report, or the decision to submit the paper for publication.

Results

Base-case analysis
Integrating POCT into the current SOC resulted in 48 fewer missed NS cases per 1 000 infants in 

c1, and 26 per 1 000 in c2 (Table 2). It also resulted in a 58·6% and 51·4% reduction in unnecessary 

treatment, respectively (Table 2).

Table 3 summarises the estimated costs and health outcomes under the SOC and SOC + POCT. 

In the base-case analysis, the SOC + POCT strategy was dominant across both cohorts, resulting in 

both lower costs and DALYs. In the facility-of-birth (c1) and community (c2) cohorts, POCT usage in 

1 000 infants was estimated to reduce costs by US$37 342 and US$5 715, and avert 206·0 DALYs and 

127·0 DALYs, respectively.

In c1, the introduction of POCT into the current inpatient SOC resulted in patients receiving 

appropriate treatment early and reducing unnecessary treatment in the model, reducing the 

number of NS and HAI deaths, by six deaths and one death per 1000 infants respectively. The POCT 

acquisition cost (US$5 000 per 1 000 infants) was negligible compared with the US$37 342 saved by 

avoiding 985 unnecessary inpatient bed-days.

In c2, the introduction of POCT into the current community SOC was estimated to reduce false 

positives by 51·4% (from 461 to 224 per 1 000) and false negatives by 70·3% (from 37 to 11 per 1 000). 

This diagnostic improvement resulted in an estimated four total deaths being avoided per 1 000 

infants (Table 3). In patients who were not referred, the introduction of POCT led to a cost increase; 

however, this increase was offset by the reductions in hospital expenditures for referred infants, 

resulting in US$5 715 being saved per 1 000 infants. Overall, the mechanism behind the reduction in 
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costs, LOS, deaths, and DALYs across all dimensions was the improvement in antibiotic prescription, 

inpatient management, and referral practices, which resulted from earlier access to more 

accurate diagnosis.

Sensitivity analyses
The PSA confirmed the robustness of base-case results. Adopting POCT as part of SOC was found 

to be the dominant strategy in 93·2% and 84·8% of c1 and c2 iterations, respectively, demonstrating 

cost-effectiveness across a wide range of values (Supplementary appendix). The maximum VBP 

was estimated at US$ 351·30 for c1 and US$ 200·61 for c2. For c1, OWSA identified CJ sensitivity 

for moderate-risk infants as the main driver, followed by POCT sensitivity and POCT specificity 

(Supplementary appendix). For c2, the key drivers were POCT sensitivity, CJ sensitivity for moderate-

risk patients, and the CFR for untreated moderate-risk NS (Supplementary appendix).

In the performance frontier analysis, when the specificity of POCT was held constant at the same 

value as CJ, the minimum sensitivity required to avoid clinical harm and remain cost-effective was 

72% for c1 and 66% for c2, at the price of US$ 5.00 and WTP of US$ 1 500. Similarly, when sensitivity 

of POCT was fixed at that of CJ, the minimum specificity required was 52% for c1 and 58% for c2. At a 

sensitivity of 95%, the POCT remained cost-effective even if specificity dropped to 0% (c1) or 0% (c2). 

At a sensitivity and specificity of 90%, the VBP was around US$ 396.17 for c1 and US$ 218.49 for c2, due 

to the cost-savings from avoided or shortened inpatient admissions for patients without NS.

Discussion
This study fills the gaps in the current evidence by providing the first comprehensive, LMIC-level 

and expert-validated assessment of a WHO TPP-compliant POCT. We found that the implementation 

of this POCT is the dominant strategy in both facility-of-birth and community-presenting PSBI 

infants when compared to the SOC alone. The improvements in health outcomes came from better 

identification and timely treatment of infants with NS who are missed under the current SOC. This 

reduction in FN diagnoses directly translates in lower neonatal mortality, particularly in community 

settings where diagnostic gaps are most pronounced.

Beyond mortality reduction, the diagnostic provides a gatekeeping effect that is clinically and 

economically relevant. In the facility-based model, the reduction in FP diagnoses led to a net saving 

of 985 inpatient bed-days per 1 000 infants. This decongestion of neonatal wards is an important 

secondary benefit, as it prevented 5·71 cases of HAI per 1 000 infants. By reducing unnecessary 

facility-based exposure, the POCT addresses a major driver of iatrogenic morbidity in resource-

limited settings. Furthermore, the inclusion of externalities such as AMR and antibiotic-related 

complications, including NEC and IBD, suggests that the benefits of rapid diagnostics extend beyond 

the acute episode to long-term health and stewardship goals.

https://www.cgdev.org/sites/default/files/supplementary-material-poc-neotest.pdf
https://www.cgdev.org/sites/default/files/supplementary-material-poc-neotest.pdf
https://www.cgdev.org/sites/default/files/supplementary-material-poc-neotest.pdf


COST-EFFEC TIVENES S OF A TARGE T POINT- OF- C ARE TR IAGE TEST FOR NEONATAL 

SEP S IS IN LOW- AND MIDDLE-INCOME COUNTRIES

9

The identification of a performance frontier defining clinical safety is a central insight of this 

analysis. We established a minimum sensitivity floor of 72% for c1 and 66% for c2, considering equal 

performance of the POCT to the CJ in terms of specificity; below these cutoffs, the diagnostic enters 

a zone of net clinical harm where the DALY burden resulting from missed NS cases outweighs 

the benefits of reduced hospital exposure. These frontiers provide a benchmark for future TPPs, 

indicating that a diagnostic failing to meet these sensitivity floors may not be economically or 

ethically viable. However, provided these safety floors are maintained, the POCT remains cost-

effective at unit prices well above US$5·00. This is driven by the cost asymmetry between a rapid 

diagnostic and the US$420 cost of a 10-day inpatient neonatal admission.

Our findings build upon the foundational work by Chevalier et al. (2025), which first highlighted the 

significant mortality reductions achievable through rapid neonatal diagnostics.¹⁰ While that study 

reported potential mortality reductions of up to 76%, our analysis suggests a more moderate relative 

impact of approximately 8·2% in the community cohort. This difference reflects our inclusion of 

additional parameters, such as clinician adherence and referral success, as well as a more granular 

accounting for the health burden of HAI and antibiotic-related complications. By incorporating 

these dimensions, our study provides a complementary perspective that reinforces the high value of 

TPP-compliant diagnostics while adopting a conservative approach to clinical impact across diverse 

epidemiological landscapes.

Importantly, this analysis was designed as a global early-HTA model rather than a setting-specific 

economic evaluation. This structure enables jurisdictions, particularly LMICs, to adapt and 

parametrize the framework with country-level epidemiology, care-seeking patterns, local treatment 

pathways, unit costs, and health system constraints. This enables locally contextualized value 

evidence to inform reimbursement, procurement, and donor investment decisions.

Additionally, this study extends beyond direct treatment effects to include system efficiency, 

antimicrobial stewardship, and downstream morbidity avoidance. By capturing these broader 

externalities within a unified decision model, this work provides a quantifiable and decision-

relevant justification for diagnostics funding that is typically absent from conventional 

prioritization approaches.

The 2025 WHO TPP was published to promote the development of a rapid and accessible test that 

could reduce the discrepancies in health outcomes and reduce the economic burden between 

LMICs. The findings of this study illustrate the mechanisms through which improvements in health 

outcomes and costs reductions can operate, resulting in prompt treatment of NS cases and reduction 

in the risk of HAI, AMR and complications as well as resource use in patients without NS. Which, 

consequently, frees resources for other patients.

This study has several limitations. There is limited LMIC-specific evidence for some parameters, 

particularly the AMR DALY burden, the incidence of long-term complications, and stratifications by 
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early and late onset sepsis. We adopted cautious assumptions to avoid overstating benefits. Whereby 

direct costs associated with AMR externalities were excluded, which results in an underestimation 

of total economic gains. Additionally, we did not select the societal perspective as the definition 

varies widely across LMICs. Including societal costs such as those attributed to caregiver time lost 

could build a more favourable case toward the implementation of the POCT. However, real-world 

impact will depend on local implementation, health system capacity, and clinician adherence to 

diagnostic guidance. Despite these constraints, the PSA confirmed the robustness of the POCT’s 

dominance in most simulations.

Conclusion
A rapid triage point-of-care diagnostic for NS has the potential to deliver robust health and economic 

gains in LMICs. These findings provide an evidence-based benchmark to align diagnostic innovation 

with the clinical realities of neonatal care. Our results should inform investment from global health 

donors and manufacturers to accelerate the transition of these diagnostics from the TPP stage 

into development, prioritizing neonatal point-of-care triage as a component of global newborn 

care strategies.
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Figures and Tables
FIGURE 1. Clinical pathways of an infant with possible serious bacterial infection 

(PSBI) engaging with the healthcare system
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P(FN)c,r = (1 – CJ Sensc,r) × NS Incc,r

P = 1 | c1 ; P = 0 | c2

P = 0 | c1 ; P = 1 | c2

P(Ref)c1,r = 0
P(Ref)c2,r = 1 – Refr

P(BC)c,r = BC
prop

P(BC)c,r = 1 – BC prop

P(TN)c,r = Spec* (Spec*: BC Spec [L,M]; CJ Specc,h[H])

P(FP)c,r = (1 – Spec*) (Spec*: BC Spec [L,M]; CJ Specc,h[H])

P(FP)c,r = (1 – CJ Specc,r)
× NS Incc,r

P(Ref)c1,r = 0
P(Ref)c2,r = 1 – Refr

P(Ref)c1,r = 1
P(Ref)c2,r = Refr

P(BC)c,r = 1 – BC prop

P(BC)c,r = BC
prop

P(Ref)c1,r = 1
P(Ref)c2,r = Refr

P(BC)c,r = BC
prop

P(BC)c,r = 1 – BC prop

P = 1 | c1 ; P = 0 | c2

P = 0 | c1 ; P = 1 | c2

P(Ref)c1,r = 0
P(Ref)c2,r = 1 – Refr

P(BC)c,r = BC
prop

P(BC)c,r = 1 – BC prop

P(Ref)c1,r = 0
P(Ref)c2,r = 1 – Refr

P(Ref)c1,r = 1
P(Ref)c2,r = Refr

P(BC)c,r = 1 – BC prop

P(BC)c,r = BC
prop

P(FP)c,r = (1 – Spec*) (Spec*: BC Spec [L,M]; CJ Specc,h[H])

P(TP)c,r= Sens* × NS
Incc,r
(Sens*: POCT Sens [L,M];
CJ Sensc,h[H])

P(FN)c,r = (1 – Sens*) × NS Incc,r

(Sens*: POCT Sens [L,M]; CJ Sensc,h[H])

P(TN)c,r = Spec* × (1 – NS Incc,r)
(Spec*: POCT Spec [L,M]; CJ Specc,h[H])

P(FP)c,r= (1 – Spec*) ×
(1 – NS Incc,r)
(Spec*: POCT Spec
[L,M]; CJ Specc,h[H])

P(TP)c,r = Sens* (Sens*: BC Sens [L,M]; CJ Sensc,h[H])

P(FN)c,r = (1 – Sens*) (Sens*: BC Sens [L,M]; CJ Sensc,h[H])

P(TN)c,r = Spec* (Spec*: BC Spec [L,M]; CJ Specc,h[H])

P(FP)c,r = (1 – Spec*) (Spec*: BC Spec [L,M]; CJ Specc,h[H])

P(FP)c,r = (1 – Spec*) (Spec*: BC Spec [L,M]; CJ Specc,h[H])

P(TN)c,r = Spec* (Spec*: BC Spec [L,M]; CJ Specc,h[H])

P(TN)c,r = Spec* (Spec*: BC Spec [L,M]; CJ Specc,h[H])

Notes: Illustrates the clinical pathways of an infant with possible serious bacterial infection (PSBI) engaging with the 
healthcare system. The figure focuses on diagnosis and referral. Antibiotic treatment was omitted because sensitivity and 
specificity directly translate into treatment decisions. Before entering the model, infants are distributed into three risk 
groups (L, M, and H) based on presenting symptoms. In c1, the referral pathway is bypassed. The outcome is determined by 
antibiotic duration and length of stay (LOS), which depend on diagnostic results (SOC ± BC, POCT ± BC). High-risk infants 
are defaulted to treatment for safety reasons.

Abbreviations: SOC, standard of care; SOC + POCT, standard of care plus point-of-care test; c1, facility-of-birth cohort; 
c2, community cohort; c, cohort index; r, risk stratum; L, low risk; M, moderate risk; H, high risk; PSBI, possible serious 
bacterial infection; NS, neonatal sepsis; NS Inc, neonatal sepsis incidence; CJ, clinician judgment; POCT, point-of-care 
test; BC, blood culture; BC prop, proportion receiving blood culture; Ref, referral; P(·), probability of event; Sens, sensitivity; 
Spec, specificity; Sens*, effective sensitivity used in the model; Spec*, effective specificity used in the model;  
TP, true positive; FP, false positive; TN, true negative; FN, false negative; ω, branch weight (with Σω(c,r) = 1).
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FIGURE 2. Minimum accuracy requirements for cost-effective POCT 
use across cohorts and willingness-to-pay thresholds
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Notes: Divided into panel (A) facility-of-birth cohort (c1) and panel (B) community cohort (c2). Panels are stratified into 
four boxes representing different willingness-to-pay (WTP) thresholds, defined as the maximum amount LMIC societies 
are WTP per DALY averted. Straight and dashed lines indicate minimum POCT accuracy requirements for the unit prices 
shown in the legend. The red shaded area denotes the net clinical harm zone, where adoption of POCT results in DALY loss. 
POCT is cost-effective for combinations of sensitivity (y-axis) and specificity (x-axis) that fall within the regions defined by 
these lines and outside the clinical harm zone.

TABLE 1. Input variables of the deterministic and probabilistic  
cost-effectiveness analysis

Notation Inborn (c1) Community (c2) Dist.
Cohort Distribution ωc,r​    

Prevalence of low risk PSBI (r=L) ωc,L​ 0⋅67EO 0⋅551,2 β
Prevalence of moderate risk 
PSBI (r=M)

ωc,M​ 0⋅22EO 0⋅351,2 β

Prevalence of high risk 
PSBI (r=H)

ωc,H​ 0⋅11EO 0⋅101,2 β

Epidemiology NS Incc,r​    
Incidence of NS (low risk) NS Incc,L​​ 0⋅233,4,EO 0⋅085,EO β
Incidence of NS (moderate risk) NS Incc,M​ 0⋅473,4,EO 0⋅175,EO β
Incidence of NS (high risk) NS Incc,H​ 0⋅933,4,EO 0⋅345,EO β

(Continued)
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Notation Inborn (c1) Community (c2) Dist.
Diagnostic Accuracy     

POCT Sensitivity POCT Sens 0⋅906 0⋅906 β
POCT Specificity POCT Spec 0⋅806 0⋅806 β
CJ Sensitivity (r∈{L,M}) CJ Sensc,r​ 0⋅70EO,7 0⋅65EO,7 β
CJ Specificity (r∈{L,M}) CJ Specc,r​ 0⋅50EO,7 0⋅50EO,7 β
CJ Sensitivity (r=H) CJ Sensc,H​ 1⋅00EO,7 1⋅00EO,7 Fixed
CJ Specificity (r=H) CJ Specc,H​ 0⋅00EO,7 0⋅00EO,7 Fixed

Secondary Testing (BC)     
Fraction receiving BC BC prop 0⋅068 0⋅068 β
BC Sensitivity BC Sens 0⋅699 0⋅699 β
BC Specificity BC Spec 1⋅009 1⋅009 β

Referral Pathway (c2 only)     
Low risk referral (r=L) RefL NA 01,10 Fixed
Moderate risk referral (r=M) RefM​ NA 0⋅301,10 β
High risk referral (r=H) RefH​ NA 0⋅601,10 β

Clinical Outcomes     
CFR treated NS (L/M/H) — 0⋅04/0⋅09/0⋅2011,EO 0⋅04/0⋅09/0⋅202,EO β
CFR untreated NS (L/M/H) — 0⋅11/0⋅26/0⋅572,EO,12 0⋅11/0⋅26/0⋅572,EO,12 β
CFR for non NS — 0⋅025 0⋅025 β
RR mortality (treated/untreated) — 0⋅3512 0⋅3512 ln
HAI risk target (per inpatient stay) — 0⋅0613 0⋅0613 β
HAI risk (per inpatient day) — 0⋅005813,14 0⋅005813,14 β
CFR for HAI (inpatient case) — 0⋅1213 0⋅1213 β

Costs (US$)     
Cost of POCT device/reagents — 5⋅006 5⋅006 γ
Hospital bed per day — 41⋅5515–18 41⋅5515–18 γ
BC test — 9⋅0916–19 9⋅0916–19 γ
Outpatient visit — NA 5⋅8120,21 γ
Antibiotics per case (outpatient) — NA 6⋅3030 γ
Antibiotics per day (inpatient) — 1⋅0723 1⋅0723 γ

DALYs     
DALYs per death — 31⋅1024 31⋅1024 γ
DALYs for AMR — 0⋅1325–32 0⋅0725–32,EO γ
DALYs for NS NEC Complication 
(inpatient)

— 0⋅0133–35 0⋅0133–35 γ

DALYs for NS IBD Complication 
(inpatient)

— 0⋅0000636–39 0⋅0000636–39 γ

Abbreviations: c1, inborn cohort; c2, community cohort; c, cohort index; r, risk stratum; L, low risk; M, moderate risk;  
H, high risk; PSBI, possible serious bacterial infection; NS, neonatal sepsis; CJ, clinician judgment; POCT, point-of-care 
test; BC, blood culture; Sens, sensitivity; Spec, specificity; BC prop, proportion receiving blood culture; RefL/RefM/ 
RefH, probability of successful referral for low-/moderate-/high-risk infants (c2); CFR, case fatality rate; RR, relative  
risk; HAI, healthcare-associated infection; NEC, necrotizing enterocolitis; IBD, inflammatory bowel disease;  
AMR, antimicrobial resistance; DALY, disability-adjusted life year; US$, United States dollars; Dist., probability 
distribution; β, Beta distribution; γ, Gamma distribution; ln, log-normal distribution; EO, expert opinion;  
Comp., complications; NA, not applicable.

TABLE 1. (Continued)
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TABLE 2. Distribution of final status for 1 000 infants with PSBI

Inborn Cohort (c1) Community Cohort (c2)
SOC (n) SOC and 

POCT (n)
Increment (n) SOC (n) SOC and 

POCT (n)
Increment (n)

TP 285 333 48 102 128 26
FN 78 30 –48 37 11 –26
TN 334 512 178 400 637 237
FP 304 126 –178 461 224 –237

Abbreviations: PSBI, possible serious bacterial infection; c1, inborn cohort; c2, community cohort; SOC, standard of care; 
POCT, point-of-care test; TP, true positives; FN, false negatives; TN, true negatives; FP, false positives; n, number of cases.

TABLE 3. Cost-effectiveness analysis of management of 1 000 infant with PSBI

Inborn Cohort (c1) Community Cohort (c2)
SOC SOC and 

POCT
Increment SOC SOC and 

POCT
Increment

Deaths
Total Deaths 61 55 –6 49 45 –4
NS Deaths 45 39 –6 33 30 –3
HAI Deaths 5 4 –1 1 1 0

DALYs
Total DALYs 1 964 1 758 –206 1 109 982 –127
NS DALYs 1 396 1 228 –168 577 474 –103
AMR DALYs 77 60 –17 48 31 –17
HAI DALYs 148 129 –19 23 19 –4

Comp. DALYs 7 6 –2 7 4 –3
Resource use

Total LOS (Days) 7 613 6 628 –985 1 208 984 –223
Costs (US$)

Total cost (US$) 323 245 285 904 –37 342 60 102 54 387 –5 715

Notes: Components may not sum to totals due to rounding. PSBI, possible serious bacterial infection; c1, inborn cohort; 
c2, community cohort; SOC, standard of care; POCT, point-of-care test; NS, neonatal sepsis; HAI, healthcare-associated 
infection; AMR, antimicrobial resistance; DALY, disability-adjusted life year; Comp., complications; LOS, length of stay; 
US$, United States dollars.
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