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Fast diagnostics have the potential to significantly shorten
time to appropriate therapy in time critical infections, but
significant barriers to adoption persist.

This multiZountry economic evaluation shows that fast
diagnostics for bloodstream infections consistently deliver
substantial cost savings and health gains compared to
standard diagnostic pathways, even under conservative
assumptions.

To realise these benefits, hospitals must address structural
and workflow barriers so fast results translate into faster
therapy, alongside broader system reforms to correct the
persistent undervaluation of diagnostics.

Overcoming the underutilisation and undervaluation of
diagnostics will require coordinated system-level action, with
the G7 countries included in this analysis well-positioned to

lead.
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Executive summary

Advancing earlier intervention in time-critical infections

Sepsis continues to impose a substantial global burden, with millions of cases and high
mortality each year. Patients with bloodstream infections face a considerable risk of rapid
deterioration, yet current diagnostic pathways return actionable information only after
multiple days. These delays limit clinicians’ ability to deliver timely, targeted antimicrobial
therapy, which increases mortality risk. Fast diagnostic technologies offer a way to close
this gap, but their broader contributions remain undervalued and inconsistently recognised
across health systems.

This report addresses this gap through a multi-country economic evaluation examining
how fast identification and antimicrobial susceptibility testing can improve outcomes and
reduce health system costs for adults hospitalised with bloodstream infections at high risk
of progressing to sepsis. The analysis covers seven major health systems (Canada, France,
Germany, ltaly, Japan, the United Kingdom, and the United States) and incorporates
expert-validated clinical inputs, country-specific cost data, and conservative assumptions.
The findings show meaningful health gains, substantial cost savings, and consistent
economic dominance of fast diagnostics relative to current standard diagnostic pathways.

Why earlier diagnostic information matters

Conventional diagnostic methods rely on culture-dependent workflows that require two to
three days to return definitive results, prolonging time to appropriate therapy and
increasing the likelihood of clinical deterioration. Evidence indicates that fast identification
and susceptibility testing can significantly shorten this interval, reducing progression from
bloodstream infection to sepsis and lowering mortality among patients who do develop
sepsis or septic shock.

The clinical consequences of delayed targeted therapy extend into the long term.
Survivors face high rates of post-sepsis complications such as cardiovascular, renal,
coghnitive, and psychological sequelae, each associated with additional care needs and
reduced quality of life.

What this study evaluates

This health economic analysis compares standard diagnostic pathways with fast
identification and susceptibility testing across Canada, France, Germany, Italy, Japan, the
United Kingdom, and the United States. A decision tree model captures the effects of
faster actionable results on clinical progression, mortality, post-sepsis consequences,
quality-adjusted life expectancy, and health system costs. The time horizon spans the
index hospitalisation period, and a 12-month follow-up.

Country-specific evidence was drawn from published studies, administrative data, and
clinical expert review. In cases where local evidence was unavailable, validated proxy data
were used to maintain conservative assumptions. Sensitivity, probabilistic, and scenario
analyses were performed to test robustness.

Key findings and their significance

Across all countries, fast diagnostics improve patient outcomes and reduce healthcare
costs.

1  Faster actionable results reduce sepsis cases, prevent avoidable deaths, and lower
the incidence of post-sepsis complications.

1 Per patient savings range from several hundred to several thousand euros (or
equivalent), reflecting avoided deterioration and reduced long-term care needs.

1  Ata population level, savings range from tens of millions to several billions
annually depending on country size and disease burden.

ohe.org ‘
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1 Most savings occur during the initial hospitalisation phase, where preventing
progression to severe states such as septic shock avoids resource intensive care.

Robustness testing confirms that fast diagnostics remain cost saving across a wide range
of assumptions and scenarios, with a high probability of generating both improved health
outcomes and cost reductions even under conservative scenarios.

Implications for policy and practice

National strategies addressing infectious diseases and antimicrobial resistance
increasingly highlight the role of fast diagnostics. This analysis provides economic
evidence to support that emphasis, showing that adopting fast diagnostics can enable
earlier intervention, prevent avoidable clinical deterioration, and reduce long-term health
system costs. Realising this value will require coordinated action to:

1 strengthen evidence on diagnostic impact.
expand evaluation frameworks to capture full system-wide benefits.

overhaul current approaches to reimbursement for diagnostics.

1

1

1 embed fast diagnostics into clinical pathways with clear operational protocols.
1 support clinician adoption through education and implementation support.

1

bring the patient experience into public and regulatory consciousness.

Conclusions

Fast identification and susceptibility testing offer a timely and effective response to a
major gap in sepsis care. By shortening the interval to appropriate therapy, they improve
the chance of survival, reduce long term health loss, and generate substantial cost
savings. Scaling their use will require updated policy, evaluation approaches, and system
level support. As health systems continue to confront the escalating burden of sepsis and
antimicrobial resistance, expanding access to fast diagnostics represents a practical and
impactful opportunity to improve care and strengthen health system resilience.
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Introduction

Sepsis: A worldwide public health priority

Sepsis is a life-threatening condition that arises from a dysregulated immune response to
infection (Singer et al., 2016). Without timely and appropriate management, this response
can further progress to septic shock, characterised by extremely low blood pressure,
multi-organ failure, and elevated mortality risk (Singer et al., 2016).

The World Health Organisation (WHO) recognises sepsis as a major global health threat
(WHO, 2024). Beyond in-hospital mortality, it is associated with debilitating long-term
health consequences. Sepsis survivors frequently suffer from chronic physical,
psychological, and cognitive impacts that diminish quality of life and increase the need for
ongoing care (Van Der Slikke et al., 2023). These consequences can lead to a substantial
economic burden for patients, the healthcare system and society through time off work
and productivity losses, recurrent hospitalisations and long-term rehabilitative care
(Sepsis Alliance, 2024).

The global health burden associated with sepsis is substantial, with an estimated 166
million incident cases and 21 million sepsis-related deaths worldwide in 2021 (Gray et al,,
2025). Driven by an ageing population, increasing comorbidities, and the rapid spread of
antimicrobial resistance (AMR), sepsis remains a major cause of health loss across high-,
middle-, and low-income countries (Rudd et al., 2020; Van Der Slikke et al., 2023).

Although fast diagnostics are increasingly recommended in clinical guidelines, their
system-level economic value in sepsis management has not been comprehensively
assessed across different healthcare settings (Rojas-Garcia et al,, 2021). As a result,
decision-makers lack robust, comparative evidence to inform access, reimbursement, and
implementation strategies. This report was undertaken to address this evidence gap and to
support informed adoption of diagnostic innovations within sepsis care pathways.

Unmet needs in sepsis management

Accurate, timely diagnostics are central in supporting infection management (Gildea et al,
2024) and the prevention of sepsis. To guide selection of appropriate, effective antibiotics
for optimal therapy, clinicians require information on the causative organism and its
antimicrobial susceptibility. The time-critical nature of sepsis highlights a key limitation of
conventional diagnostic methods, which often cannot return results quickly enough to
support optimal decision-making when early intervention is needed.

The time interval from sepsis detection to administration of appropriate antibiotics is
strongly associated with better patient outcomes. Longer delays markedly increase
mortality risk (Van Heuverswyn et al,, 2023). Despite remaining the gold standard testing
approach, conventional methods require two to three days to deliver definite results
(Bauer et al., 2014), delaying time to appropriate therapy.

In response to diagnostic uncertainty, empiric use of broad-spectrum b-lactams active
against resistant organisms has increased over time (from 88% to 92% between 2017 and
2021) (Rhee et al., 2024). Yet, nearly 20% of patients with bloodstream infections (BSI)
still receive discordant empiric therapy (Kadri et al., 2021a). This highlights the persistent
challenge of both discordant empiric therapy and unnecessary broad-spectrum antibiotic
use in early sepsis management, reinforcing the need for more timely diagnostic
information.
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Accurate diagnosis of causative pathogen and susceptibility to treatment is critical.
Unsurprisingly, the use of empirical antibiotic therapies that are not supported by
subsequent laboratory susceptibility results is associated with significantly higher
mortality (Kadri et al., 2021b).

Without fast and accurate diagnosis information, clinicians face the daily dilemma of
balancing competing risks: the potentially irreparable consequences of delayed treatment;
the heightened morbidity and mortality associated with unnecessary empirical use of
broad-spectrum antibiotics and increasing AMR; the possibility that initial empiric therapy
may lack activity against the causative pathogen due to resistance; and potentially
avoidable antibiotic-associated complications and harms (Prescott and lwashyna, 2019;
Shappell et al., 2025).

The role of fast diagnostics in time-critical infections

Fast diagnostics have emerged as key enablers for improving sepsis care by reducing time
to appropriate treatment. These technologies provide faster, reliable results with the
capacity to differentiate a wide range of pathogens (Vasala, Hytdnen and Laitinen, 2020).
By preventing clinical deterioration during the acute phase and reducing long-term
complications, fast diagnostics have the potential to generate substantial health and
economic value. Indeed, the European Society of Clinical Microbiology and Infectious
Diseases (ESCMID) Study Group for Bloodstream Infections, Endocarditis and Sepsis
(ESGBIES) recognises fast identification (ID) and antimicrobial susceptibility testing
(AST) as essential tools for targeted management of BSIs (Idelevich et al.,, 2019), and
recent sepsis management guidance from the Surviving Sepsis Campaign suggests that
fast diagnostics may help to guide and optimise empirical antimicrobial therapy (Prescott
et al,, 2026).

BSI and sepsis are closely linked, with up to 69% of septic patients having positive blood
cultures (Coburn et al., 2012), and BSls accounting for approximately 30% of sepsis cases
(Timsit et al., 2020). Implementing fast ID/AST in patients with BSls, particularly those at
higher risk of deteriorating to sepsis, can meaningfully shorten time to appropriate
treatment and accelerate treatment optimisation. For example, a meta-analysis including
nearly 26,000 patients with BSIs across a range of different microorganisms found that
fast diagnostics implemented alongside antimicrobial stewardship significantly reduced
the odds of mortality by 36% and hospital length of stay by 2.5 days compared with
conventional testing methods (Peri et al., 2024). Additional large multicentre analyses
reinforce the clinical importance of accelerating susceptibility results to enable earlier
appropriate treatment (Cooper et al,, 2024; Moon et al, 2024).

Beyond improving patient outcomes and reducing medical resource use, fast diagnostics
can enhance workflow efficiency and laboratory operations (Eubank, Long and Perez,
2020). Many diagnostic platforms enable syndromic testing and reduce reliance on
traditional culture-dependent workflows, including solid plate-based subculturing
processes, thereby lowering manual workload, minimising opportunities for error, and
increasing throughput. These features position them as important tools for transforming
the management of time-critical infections across emergency, intensive care, and
hospital-wide settings. Nevertheless, the extent to which these benefits are fully realised
will depend on how effectively existing workflows and organisational structures adapt to
support their integration within healthcare systems.

Report overview

This research evaluates the potential health and economic impacts of adopting fast
diagnostic testing for patients with BSI at high risk of developing sepsis. The analysis
compares the use of a combined fast ID/AST strategy with standard of care diagnostic
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testing. Economic evaluation and modelling were undertaken from a healthcare system

perspective across seven countries: Canada, France, Germany, Italy, Japan, the UK, and the
US.

Methods are detailed in Chapter 2, followed by the presentation and interpretation of the
results in Chapters 3 and 4. Chapter 5 explores the broader value of fast diagnostics,

barriers to adoption, and the actions required to realise their full benefits. Conclusions are
presented in Chapter 6.
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Methods

This study undertook a multi-country health economic evaluation to assess the clinical
and economic impact of implementing fast pathogen identification (ID) and antimicrobial
susceptibility testing (AST) for BSI patients at high risk of progressing to sepsis. A
decision-analytic modelling framework was developed to compare fast diagnostic
strategies with standard of care across seven healthcare systems. The decision problem
was structured using the PICO (Population, Intervention, Comparator, Outcome)
framework as described below.

21 PICO

Population

The analysis focused on adults (=18 years) hospitalised with confirmed BSls who were at
high risk of developing sepsis', with potential progression to septic shock.

Seven different country populations were modelled: Canada, France, Germany, Italy, Japan,
the UK, and the US. G7 countries were chosen for being well-positioned to take a
leadership role in adopting diagnostics for time-critical infections.

Intervention and Comparator

The intervention comprised a combination of fast diagnostic systems: a fast ID test and a
fast AST system. The intervention was technology agnostic, designed to estimate the
potential benefits of fast diagnostics generally within the chosen population. Specific
diagnostics (or combinations of diagnostics) were not modelled.

The comparator was the standard of care (SOC) diagnostic technology. In Canada,
France, Italy, Japan, and the UK, SOC consisted of conventional ID and AST. In Germany
and the US, the comparator was a fast ID test combined with conventional AST, in line with
prevailing practice.

Both conventional and fast diagnostics rely on microbial culture and were assessed across
the full diagnostic pathway: blood culture, Gram staining, ID testing, and AST testing. No
additional delays between sequential diagnostic steps were assumed. As such, total time
to appropriate treatment was modelled as the sum of turnaround times across all tests.

Outcomes
The model captured four outcome domains:

1. Sepsis-related outcomes: cases of sepsis, septic shock, and post-sepsis clinical
events.

2. Mortality outcomes: in-hospital mortality and post-discharge deaths.

3. General health outcomes: quality-adjusted life years (QALYs).

MRcvkgpvu'"cv"hjkij"tkumy"gh"fgxgnqgrkpi"ugruku"kpenwf g"qvwjkaeu g"gypjfdk"vcktqgp"
* g Gij @ .qt'pgkpec’n *: h'g kerxvgt"gc " y gcmgpgf " k oo wppe g quivikgeoc' it "gedg OF. K'y Icgppo'tciveg 9 ] quigk yy qt
ugruku"gt"rtgnqgpigf"jqurkvecnkucvkqgpO
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4. Economic outcomes: total healthcare costs from initial hospitalisation to one-
year post-discharge.

Modelling approach, structure and assumptions

A decision tree model was developed to compare costs and health outcomes associated
with fast diagnostics versus SOC from a healthcare system perspective. The analysis
focused on the consequences of diagnostic-led changes in disease progression and
mortality, most notably the reduced time to appropriate therapy.

The model was first developed for France by Houssem Boughazi et al. (2023) and then
further refined and adapted for the other countries of interest.

Model structure

The model reflects the clinical journey of a patient hospitalised with a BSI, capturing both
the acute phase and the subsequent year following survival.

Initial hospitalisation: Patients were categorised into three mutually exclusive groups: BSI
without sepsis, sepsis without septic shock, and sepsis with septic shock.

One-year post-sepsis: Survivors of sepsis and septic shock were followed for one year
and assigned post-sepsis health states, including: no post-sepsis syndrome consequence,
recurrent sepsis, amputation, renal failure requiring kidney replacement therapy (KRT),
cardiovascular consequences (acute myocardial infarction, stroke), psychological
consequences (anxiety, depression, and post-traumatic stress disorder (PTSD)), and
cognitive impairment.

The model structure is shown in Figure 1.
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Figure1 Decision-tree structure
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BSI: bloodstream infection; LTC: Long-term consequence; Cog: Cognitive impairment; Psych: Psychological
consequences; Cardio: Cardiovascular consequences; Amp: Amputation; KRT: Kidney replacement therapy

Intervention effect
Time to appropriate treatment

Compared to SOC, fast systems reduce reliance on sequential test processing and
bypass conventional solid plate-based subculturing workflows, thereby substantially
shortening time to-results (Zhang et al., 2019). However, patient care improves only when
diagnostic results are translated into appropriate therapy. Time to appropriate treatment is
defined here as the interval between diagnostic testing and initiation of appropriate
antibiotic treatment. Time to appropriate treatment is not exclusively determined by time-
to-results, as other hospital structural and workflow barriers are a crucial determinant of
timely clinical actionability of results. Nevertheless, emerging evidence suggests that
faster diagnostic information can meaningfully influence treatment decisions in clinical
practice.

For example, a recent retrospective intensive care unit (ICU) study of patients with Gram-
negative BSls found that those managed with fast phenotypic AST were more likely to
receive active antimicrobial therapy within 24 hours compared with conventional
susceptibility testing (86.5% vs 45.8%) (Rotundo et al,, 2026). These findings support the
behaviour mechanism assumed in the model whereby faster diagnostic information
facilitates earlier treatment optimisation.

ohe.org e
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Consistent with this mechanism, a key assumption of the model is that hospital structural
and workflow barriers can be effectively addressed (e.g. without sampling and
transportation delay), such that fast diagnostic results directly translate into reduced time
to appropriate treatment. We acknowledge that the extent to which these benefits can be
realised will vary depending on the individual hospital context. Barriers to adoption and
steps needed for the full potential of fast diagnostics to be realised are discussed further
in Chapter 5.

Figure 2 presents the turnaround times of diagnostic steps and time to appropriate
treatment across diagnostic pathways.

Comparison of time to appropriate treatment across
diagnostic pathways (Peri et al., 2022; Schifman, Meier and
Souers, 2015; Yuceel-Timur et al., 2024; Caspar et al.,, 2024)

Fast ID plus conventional
AST (Germany, US) _
Conventional ID plus

conventional AST (Canada, _

France, Japan, Italy, UK)

Fast ID plus fast AST _

0 20 40 60 80
Hours

B Blood culture (collection to positivity) Gram staining ID plus AST

AST: antimicrobial susceptibility testing; ID: identification

Two intervention effects associated with reduction in time to appropriate treatment were
incorporated in the model, based on a pragmatic review of published literature (Peri et al,
2022; Van Heuverswyn et al., 2023). Studies were prioritised for inclusion based on
relevance to the decision problem (as specified in the PICO) and model structure.

Reduced progression from BSI to sepsis: Evidence from a meta-analysis of observational
studies including more than 25,000 patients found that fast diagnostics, when combined
with antimicrobial stewardship programme, are associated with significantly lower
likelihood of progression from BSI to sepsis compared with conventional diagnostic
methods, corresponding to a 22% relative reduction (Peri et al., 2024),

Reduced mortality: In-hospital mortality among patients with sepsis and septic shock
varies according to time to appropriate treatment. Estimates for relative mortality
reductions associated with fast diagnostics were derived from a study examining the
relationship between time to appropriate treatment and 30-day mortality across time
points from 12 to 72 hours (Van Heuverswyn et al, 2023). The relationship identified in the
analysis is presented in Figure 3, demonstrating a clear positive association between time
to appropriate treatment and mortality that appears roughly linear. Although the form of
this association is debated in the literature with some studies suggesting an exponential
relationship (Ericson et al, 2022; Seymour et al., 2017), a linear model was adopted here
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due to the particular relevance of the Van Heuverswyn study to this analysis and because
it represents a more conservative model assumption. Average time to appropriate
treatment in fast and conventional methods were used to interpolate associated relative
reductions in in-hospital mortality based on the relationship in Figure 3. These were then
applied to baseline in-hospital mortality estimates from Fleischmann-Struzek et al., (2021)
(39.3% for sepsis and 61.7% for septic shock) to derive the relative reductions in baseline
mortality achieved with fast diagnostics compared with conventional diagnostic approach.
The estimated relative mortality reductions were 15.8% for sepsis and 8.5% for septic
shock.

Relationship between time to appropriate treatment
and in-hospital mortality (Van Heuverswyn et al., 2023)

1.8

17 All Other

Comparator °
1.6

15 US & Germany
Comparator

14 e
1.3
Intervention

12
11

Relative In-Hospital Mortality (OR)

0 20 40 60 80
Time to Appropriate Treatment (Hrs)

Green: Observed data (Van Heuverswyn et al., 2023); Purple: Modelled estimates (linear
interpolation)

Diagnostic accuracy

Diagnostic accuracy was assumed to be equivalent across strategies. This assumption is
supported by evidence demonstrating high sensitivity and specificity (both >99%) for fast
ID tests compared with conventional ID methods, as well as low rates of very major errors
(VME) and major errors (ME) for fast AST systems relative to conventional disc diffusion
techniques (Penven et al., 2025; Peri et al., 2022; Tibbetts et al,, 2022).

Post-sepsis consequences

Patients who enter a post-sepsis health state acquire the state at the beginning of the 12-
month follow-up and remain in that state for the duration of the year. This is a simplifying
assumption to reflect the availability of data. Post-sepsis consequences can occur alone
or concurrently. Estimates for the co-occurrence of post-sepsis health states were derived

from the 1-12 month post-sepsis data reported in a German cohort study (Fleischmann-
Struzek et al., 2021).
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23 Data collection and validation

The initial French model was informed by published literature and hospital data extracted
from the Programme de Medicalisation des Systémes d’Information (PMSI) database?.
Targeted searches were conducted to identify country-specific input parameters for the
six additional countries.

Where country-specific parameters were unavailable, data-driven assumptions were made
by adapting evidence from other settings to local contexts. To ensure accuracy and
relevance, clinical experts in each country reviewed and validated all input parameters and
key assumptions. Analysis of additional hospital datasets for the additional countries was
out of scope of this research.

A summary of key parameters is given in Table 1 with full inputs provided in Table Al in
Appendix A.

Clinical inputs

Clinical inputs were sourced from published literature and were country specific as far as
available data allowed. Inputs were primarily derived from observational studies and/or
analyses of medical claims databases (Fleischmann-Struzek et al., 2021; Oami et al,,
2022; Paoli et al., 2018).

The annual population of hospitalised adults with BSI at high risk of developing sepsis was
estimated using a structured stepwise approach. Total annual sepsis cases were first
obtained from national hospital data. The proportion of sepsis attributable to BSI was
applied to estimate the number of sepsis cases caused by BSI. Using published estimates
of the probability of progression from BSI to sepsis, the total annual BSI population was
then calculated. Finally, a clinically validated proportion of BSI cases considered at high
risk of progression was applied to derive the high-risk BSI population. This approach was
applied consistently across countries to ensure comparability, using literature-based
estimates and expert validation where country-specific data were unavailable.

Where country-specific data could not be identified, such as for the probability of post-
sepsis long term consequences (LTCs), French data were applied to the other countries
following consultation with clinical experts. Accordingly, where similar or duplicate
parameter values are presented across countries in Table 1, these reflect the application of
the French model input. This cross-country application was reviewed and validated by
country-specific clinical experts. Experts in all countries apart from Italy considered the
application of French clinical data to be appropriate. For Italy, concerns were raised
regarding transferability; therefore, an additional scenario analysis using Sicilian data was
conducted. The French estimates were retained for the base-case analysis due to
substantial regional variation within Italy, which limited the representativeness of region-
specific data.

Rt qgitcoog"fg"Ogfkecnkucvkgp"fgu"U{uvpogu"f XKphgqtocvkgp"*ROUK+"ku"vj
eqortgjgpukxg"fcvec"gp"jqurkven"uvc{u"cetquu"dgvj "rwdnkjeéepgVu't&kpxfc'vg'
tgugqgwteg”"wugo
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Table 1

Key model parameters

CANADA

FRANCE

GERMANY

ITALY
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JAPAN

UK

USA

POPULATION &

BASELINE
BURDEN

Country
Population

40m

66m

85m

59m

124m

69m

344m

Adult patients
hospitalized
with BSI (per
year) at high
risk of sepsis

42k

69k

77k

110k

252k

104k

884k

INITIAL

HOSPITALISATI
ON — CLINICAL

OUTCOMES

Probability of
sepsis

Probability of
septic shock

In-hospital
mortality (BSI)

In-hospital
mortality
(sepsis)

In-hospital
mortality
(septic shock)

26%

44%

43%

44%

66%

44%

43%

29%

29%

29%

29%

15%

29%

52%

1%

12%

12%

12%

12%

12%

28%

29%

39%

36%

39%

20%

32%

28%

49%

62%

46%

INITIAL

HOSPITALISATI

ON - COSTS

Cost of BSI

Cost of Sepsis
per stay

Cost of Septic
Shock per stay

$14k
€86k

€4k

€3k

€4k

¥im
(€6.0k)

£8k
(€9.2k)

$40k
(€33.5k)

$23k
€141k

€12k

€15k

€12k

¥37m
(€20.2k)

£29k
(€33.4k)

$61k
(€511k)

$38k
(€23.3k)

©20k

€19k

€20k

¥37m
(€20.2k)

£48k
(€55.3k)

$69k
(€57.8k)

POST-SEPSIS —

CLINICAL
OUTCOMES

ohe.org

Probability of
recurrent sepsis

Probability of
cardiovascular
consequences

Probability of
renal failure
requiring kidney
replacement
therapy

Probability of
amputation

Probability of
cognitive
consequences

13.3%

0.8%

9.3%

0.8%

18.5%
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Probability of 17.9%
psychological
consequences

Notes: Detailed data sources and references underpinning the estimates presented in this table are reported in Appendix Al: Costs are reported
in local currency for each country and additionally presented in euros (€) for cross-country comparison.
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Resource use and costs

The analysis included direct medical costs associated with the management of modelled
clinical events, such as hospitalisation and treatment of LTCs. All costs were converted to
a reference year of 2023. The analysis was agnostic to the specific diagnostic
technologies used; therefore, the acquisition costs of diagnostics (including SOC testing)
and proactive sepsis management programmes were not modelled.

Diagnosis-related group (DRG) tariffs (or equivalent reimbursement mechanisms) were
used for informing reimbursement estimates where possible. Where relevant tariffs could
not be identified, country-specific resource use data (including hospital length of stay)
and associated costs were obtained from published sources and used to estimate
reimbursement costs.

Where country-specific costs could not be identified (typically costs related to initial
hospitalisation for BSI or septic shock, or rehospitalisation for specific post-sepsis LTCs),
cost ratios derived from the French data were applied. These ratios reflected the relative
cost of each event compared with sepsis-related hospitalisation costs and were applied to
each country’s sepsis hospitalisation cost. This approach was validated by the clinical
experts on the grounds that the ratios of resource use between sepsis hospitalisation and
sepsis-related events are likely to be similar across countries.

LTC costs reflected aggregated costs of hospital readmission, rehabilitation, and
ambulatory care where data were available, accrued over the 12-month follow-up period.

To account for the co-occurrence of multiple post-sepsis LTCs, a conservative costing
approach was applied. When patients experienced more than one LTC, the costs were
assumed not to be fully additive. Instead, the cost of the most resource-intensive LTC was
applied in full, with 20% of the costs of each additional concurrent LTC added to reflect
the incremental resource use beyond the dominant driving condition.

Formally, for a patient with concurrent LTCs with costs G B i, ordered such that &
@ E @ ,combined post-sepsis costs were calculated as:

0 i w g »Q

This approach was taken because during expert elicitation it was noted that applying
condition-specific cost overlap assumptions was not feasible, as empirical evidence
quantifying cost interactions between post-sepsis LTCs is lacking. Consequently, this
general assumption was adopted to avoid double counting while providing a pragmatic
representation of incremental costs. The approach and assumptions were reviewed and
validated by clinical experts.

Note that post-sepsis health state definitions and coding practices vary between
countries. As a result, cost-saving estimates are not directly comparable across settings.

Utilities

Health state utility values and utility decrements were sourced from the literature. Utilities
associated with sepsis and septic shock were derived from studies reporting quality of life
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during ICU stay, at discharge, and among sepsis survivors with and without post-sepsis
consequences up to one year post-discharge (Broulikova et al., 2025; Gardner et al,, 2019;
Liu et al., 2025). Utility decrement associated with the individual post-sepsis LTCs were
obtained from a systematic review of EQ-5D values across chronic diseases (Van Wilder
et al., 2019a).

Given the limited availability of comprehensive, country-specific utility values for all health
states of interest, a hierarchical approach was applied. Country-specific utility values were
used wherever available. For the initial hospitalisation phase, utility values for BSI, sepsis,
and septic shock were derived from studies conducted in the Netherlands, Japan and USA,
which provided the most relevant and robust estimates for these acute health states.
These values were applied consistently across countries in the absence of locally derived
alternatives.

For the post-sepsis phase, utility decrement data were only comprehensively available for
the UK and the USA. To address this gap, we assumed that utility values would be broadly
comparable across countries with similar geographic and healthcare system
characteristics. Accordingly, UK utility decrements were applied to France, Germany, and
[taly, while US utility decrements were applied to Canada and Japan. These assumptions
and the resulting country groupings were reviewed and validated by clinical experts in each
setting.

QALYs were calculated by assigning utilities over the relevant periods. The initial
hospitalisation phase was assumed to last one month, during which utilities were assigned
according to the mutually exclusive health states of BSI, sepsis, or septic shock. The
subsequent post-sepsis phase was modelled over 12 months, with baseline utility adjusted
for the presence of LTCs through the application of relevant utility decrements.

To account for the co-occurrence of multiple post-sepsis LTCs, a conservative utility
approach was applied. When patients experienced more than one LTGC, utility decrements
were not assumed to be additive. Instead, the largest (most detrimental) utility decrement
among the concurrent LTCs was applied to represent the overall post-sepsis health state.
This approach was chosen to avoid overstating quality-of-life losses in the absence of
evidence quantifying combined utility effects across multiple LTCs. The assumption was
reviewed and validated with the experts and reflects a conservative representation of
health-related quality-of-life impacts.

Establishing a maximum price

Because the acquisition and implementation costs of fast diagnostics were not included in
the base case, we calculate the maximum fast diagnostic intervention cost per patient at
which proactive sepsis management would remain cost-saving and, where applicable,
cost-effective. For all countries, a cost-neutral threshold (cost-savings = 0) was applied to
identify the maximum intervention cost at which fast ID/AST would remain cost-saving. In
addition, explicit or implicit cost-effectiveness thresholds were applied in settings where
such are recognised in the literature (UK, Canada, Japan, and the US). All thresholds used
are summarised in Table 2.
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Table 2 Established cost-effectiveness thresholds

CANADA FRANCE GERMANY ITALY JAPAN UK USA
Cost neutral Cost-neutral (cost-savings = 0)
Cost- $50k N/A N/A N/A ¥5-6m £25-35k  $50k, $100k, $150k,
effectiveness $200k
threshold
Source (Binder et (Kitano and (NICE, (ICER, 2019)

al, 2022) Tsuzuki, 2025)

2025)

PquEglglhhgevikktgpogpghfu"ctg"rtogudivyffthop] gqoédarntcewt' dgpgk dJyp " dgpejoctm"tcpi
Enkpkecn"cpf" Geqpqokp4R@x RPRYR"*rIGEGTSIC'N] &7 2.y3 2 g" ngqy gt " xcwniwg{u™ ¢ mfOgjekw " jogtt g " «
xcnwgu"cnnqgy"itgcvigadrhKoyizrg&d2sxkrr{t" gkupd' pf vgue"kwijkgy"pe q o decqcpung{" "ttcgph ggtOgpegf "dcug

25 Sensitivity analysis

Both one-way sensitivity analyses and probabilistic sensitivity analyses were conducted, in
addition to the scenario analysis using Sicilian data.

One-way analyses

In the one-way sensitivity analysis, key parameters tested were selected to reflect the
main structural drivers of the results. They included:

1 probabilities governing disease progression during hospitalisation and in-hospital
mortality for sepsis and septic shock.

1 assumptions related to the effect of the intervention on reducing progression to
severe disease and sepsis-related mortality.

The variable ranges were defined using the best available evidence from each source.
Where studies reported 95% confidence intervals, these values were used directly as the
minimum and maximum inputs. Where confidence intervals were not provided, but
standard errors (SE) or sample sizes were available, the SE was calculated (if needed). The
corresponding lower and upper bounds were derived using a normal approximation to
obtain a 95% uncertainty range. In cases where no measures of statistical uncertainty
were available, a standard ¢ v ariation around the base-case value was applied. For
each country, tornado plots were generated based on changes in cost savings per patient.

Probabilistic analyses

The probabilistic sensitivity analysis varied all model parameters simultaneously, according
to published confidence intervals. 10,000 simulations were conducted for each country.
Transition probabilities, event relative risks, and utility parameters bounded between O and
1were modelled using beta distributions. Cost parameters, including hospitalisations, ICU
care, readmissions, and ambulatory care costs, were modelled using gamma distributions,
consistent with their right-skewed, non-negative distribution. Mortality risk ratios and
intervention effects on disease progression were modelled using normal distributions,
parameterised on the log scale where appropriate to preserve the plausibility of effects. All
parameters were sampled simultaneously in repeated Monte Carlo simulations to
generate joint uncertainty around the total costs and health outcome.

ohe.org °
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A full table of all model inputs and the corresponding calculated standard errors is
provided in Appendix A (Table A2). Where published confidence intervals, standard errors,
or sample sizes were not reported, a conservative assumption of n = 25 was applied to
derive uncertainty distributions, reflecting greater parameter uncertainty due to limited
evidence.

Scenario analysis (Sicily)

Based on feedback from the Italian clinical expert, a scenario analysis was conducted for
ltaly using region-specific data from Sicily (Pipito et al., 2024). This analysis applied
clinical and cost inputs from the Sicilian study and subsequent cost studies to explore the
potential impact of using sub-national evidence. While the clinical expert indicated that
Sicilian data are not fully representative of the national Italian context, the scenario
analysis was included to provide initial indication of potential variation in results in the
absence of national-level evidence.
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3 Results: The value of fast diagnostics in
bloodstream infections and sepsis

31 Clinical outcomes

Across all health systems modelled, fast ID/AST was associated with meaningful
improvements in clinical and health outcomes relative to the SOC. As shown in Figure 4,
the intervention reduced the number of sepsis cases, deaths, and LTCs, with these clinical
gains translating into additional QALYs over the 12-month follow-up period.

Table 3 presents the corresponding absolute outcomes under SOC and fast ID/AST.

Figure 4 Cases averted & QALYs gained with fast ID/AST
Population Level
Cases Averted QALYs Gained Cases Averted QALYs Gained
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Table 3 Clinical outcomes of fast ID/AST and SOC (patient and
population level)
CANADA FRANCE GERMANY ITALY JAPAN USA
CLINICAL Sepsis cases 0.26 044 0.44 0.44 0.66 0.44 043
OUTCOMES
UNDER SOC (PER  pgaths 0.20 0.36 032 036 037 034 0.31
PATIENT)
Patients with LTCs 045 019 020 049 0.42 022 022
QALYs gained 0.61 0.50 051 050 048 052 052
CLINICAL Sepsis cases 0.20 0.34 034 034 0.51 0.34 0.34
OUTCOMES
UNDER FAST Deaths 018 031 027 03 032 029 027
ID/AST (PER
PATIENT) ] ]
Patients with LTCs 043 047 017 0417 034 049 048
QALYs gained 063 054 056 054 053 056 056
CLINICAL Sepsis cases 1.4k 301k 335k 482k 166.0k 456k 3837k
OUTCOMES
UNDER SOC Deaths 8.5k 247k 247k 395k 921k 351k 2764k
(POPULATION)
Patients with LTCs 6.5k 13.3k 157k 212k 104.9k 233k 1953k
QALYs gained 26.0k 34.2k 394k 547k 121.8k 539k 4603k
CLINICAL Sepsis cases 87k 235k 262k 376k 1295k 356k 2993k
OUTCOMES
UNDER FAST Deaths 77k 211k 209k 337k 79.5k 209k 2399k
ID/AST
(POPULATION) _ _
Patients with LTCs 5.3k 1.4k 133k 182k 84.9k 195k 1618k
QALYs gained 26.9k 37.4k 427k 598k 1331k 583k 494.0k
32 Cost savings
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Over the 13-month time horizon (index hospitalisation plus 12-month post-discharge

follow-up), implementation of fast ID/AST was associated with consistent cost reductions
across all health systems modelled.

Table 4 presents the total costs under the SOC and under fast ID/AST, at both the per-
patient and population levels. Across all countries, total costs were lower under fast

ID/AST.
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Table 4 Costs of fast ID/AST and SOC in local currency (euros)
CANADA FRANCE GERMANY ITALY JAPAN UK USA
COSTS $19.1k €12.5k €13.2k €12.5k ¥4.5m £23.0k $56.4k
UNDER SOC .
Per-patient cost
©n.8k) (©24.5k) ©26.5k) ©47.4k)
$809m €857m €1.0bn €1.4bn ¥11tn £2.4bn $49.9bn
Population cost
©502m) (€6bn) €©2.8bn) (€41.9bn)
COSTS $18.1k €10.8k €11.2k €10.8k ¥3.8m £20.0k $53.0k
UNDER FAST .
ID/AST Per-patient cost
(e1.3k) (€20.7k) €©231k) (€44.5k)
$767m €745m €860m €1.2bn ¥950bn £2.1bn $46.9bn
Population cost
(€476m) (€5.2bn) (€2.4bn) (€39.4bn)
Equvu"tgrqgtvgf"kp"ngecn"ewttgpekgu"y gn"g*" GEDp+x"ggtwt ggf""hvaqt "g&WTp""wguzkep i c"pG vgt" ot rgghcgpt
4248%+6WT" ?" 3B3GWWT" WUBB8EWI" RCREII"SGWR™ A1 DR=507; "LR]J

Figure 5 illustrates the corresponding incremental costs, showing reductions on both a
per-patient basis and at the population level. These savings reflect lower costs during the
index hospitalisation as well as reduced downstream healthcare utilisation over the
subsequent year.
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Figure 5 Incremental and population level cost savings with fast
ID/AST

L
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Population level cost savings

Total cost savings ranged from €26.6 million in Canada to approximately €2.6 billion in
the USA. Across all countries, fast ID/AST was associated with substantial total cost
savings varying according to country-specific cost structures and the size of the adult BSI
population at high risk of progression to sepsis.

Decomposition of total savings by phase of care showed that reduction during the initial
hospitalisation phase accounted for most savings across most settings (Figure 6). The
share attributable to the initial hospitalisation ranged from 53% in Japan to 83% in the UK,

with a similarly high proportion observed in Canada (74%) and the USA (70%). In France,
Germany, and Italy, approximately 65-66% of total savings accrued during the initial

hospitalisation phase. The remaining share of savings arose from avoided post-sepsis
consequences, accounting for 17-
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