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Q-LINEA

The Health and Economic Impact

of Rapid AST in the Management
of Bloodstream Infections

Antimicrobial susceptibility testing (AST) is a core diagnostic tool for the appropriate
and timely administration of antimicrobial therapies utilised to treat bloodstream
infections (BSIs), which are a leading cause of sepsis. Implementation of rapid AST
systems in critical points of patient care has demonstrated itself as a cost-effective
strategy for the management of sepsis patients while concurrently enhancing

the overall quality of care given to these patients. Rapid AST is associated with a
reduction in the time to tailored therapies, shorter hospital length of stay, lower
hospital readmission rates, and faster discontinuation of broad-spectrum and
ineffective antimicrobials. These collective outcomes contribute to a favourable
economic evaluation and compelling value proposition, particularly when
navigating financial constraints within the healthcare sphere. Swift therapeutic and
diagnostic protocols are essential in the treatment of sepsis patients.

Bloodstream infections and sepsis

Bloodstream infections (BSIs) are defined as the presence of viable bacterial, fungal, or viral
microorganisms in the blood, and are associated with signs of systemic infection'. These infections
can originate from various sources, including wounds, surgeries, intravenous (IV) lines, or various
organ infections, and once these pathogens enter the bloodstream they can quickly spread
throughout the body, leading to severe illness. BSls are a leading cause of worldwide morbidity
and mortality that requires immediate attention and administration of antibiotics®. Without
prompt action, BSIs can quickly progress into severe infectious conditions such as sepsis®.

Sepsis is a life-threatening condition of organ dysfunction caused by the dysregulation of a host’s
immune system in response to infection®. Affecting more than 50 million individuals worldwide
peryear—and causing around 11 million potentially avoidable deaths — sepsis cases represent a
significant clinical and economic burden, where accurate diagnostics, rapid susceptibility testing,
and optimal antimicrobial treatments are necessary in combating this time-sensitive condition’.



The importance of rapid AST

Antimicrobial susceptibility testing (AST) stands as a fundamental pillar in the microbiological
diagnosis and treatment of patients suffering from time-sensitive cases of infection such as
sepsis. Any time bacterial infection is suspected, and prior to pathogen identification, patients are
administered empiric broad-spectrum antimicrobial therapy based on their clinical presentation,
clinical history, and the epidemiological setting®. Empiric therapy involves making a clinically
educated judgement for the best course of treatment with limited knowledge at the time of
patient presentation.

Quantitative determination of phenotypic AST provides the minimum inhibitory concentration
(MIC) of a pathogen, thereby facilitating the revision and refinement of broad-spectrum
antimicrobials into a personalised treatment regimen for each patient and infection®. Inadequate
or suboptimal empiric therapy is associated with an increased risk of patient morbidity and
mortality, and thus AST is a necessary step for antimicrobial adjustment’.

The current gold standard for conventional in vitro AST includes broth microdilution, disk
diffusion, and agar dilution®. However, these methods have a turn-around time of approximately
24 hours and require additional isolation steps prior to testing. In the context of time-dependent
infections like sepsis, patient mortality increases for every hour in delay of administration of
effective antibiotic therapy, meaning timely diagnosis and intervention are paramount®. Without
prompt treatment, sepsis can very rapidly progress into septic shock, a subset of sepsis in which
there are particularly profound circulatory, cellular, and metabolic abnormalities that are
associated with a 50% risk of mortality™. Appropriate antimicrobial therapies have been shown
to significantly improve patient outcomes when initiated at an early stage and without delay™.
Expediting the AST process is therefore a vital aspect of improving patient outcomes and reducing
morbidities associated with disease progression, prolonged hospital stay, and unnecessary
exposure to antimicrobials. This imperative is particularly important for critically ill patients with
altered and variable pharmacokinetics of antibiotics who require prompt, tailored antibiotic
interventions™. In cases such as these, rapid AST systems that can support clinical decisions and
assistin improving patient outcomes are crucial.

Rapid AST systems are defined as platforms capable of producing a comprehensive AST report
within 8 hours from positive blood culture™. In practical terms, this means that treatment
optimisation should all be achievable at least one day earlier than standard of care (SoC). Rapid
AST is a welcome addition to the diagnostic workflow when restrictive opening hours and
availability of clinical microbiologists are major limitations to processing of patient samples,
where positive blood cultures are commonly left unprocessed for up to 70% of the working day™.

Cost-effective, rapid AST is a necessity in streamlining procedures and reducing the hands-on time
of hospital personnel, all the while providing actionable results that can promptly and accurately
guide treatment decisions in time-sensitive cases of infection.

Clinical impact

Numerous studies have investigated the impact of rapid AST systems in experimental and
quasi -experimental set-ups comparing rapid AST to conventional workflows. These investigations
have encompassed retrospective and theoretical analyses, as well as intervention studies where
rapid AST was run in real-time parallel to the conventional testing>*. The collective findings
indicate that rapid AST is a beneficial aid to all aspects of a BSI/sepsis patient’s treatment, ranging
from primary time-to-AST reporting to secondary outcomes such as treatment duration and length
of hospital stay.

Implementation of rapid AST systems in hospitals is associated with a shortened time from initial
diagnosis to the administration of optimal targeted therapies for patients and thereby mediates the
total length of antibiotic treatment and time spent in the hospital or ICU. A retrospective analysis in
the US reported that the median length of stay (LOS) for patients hospitalised with sepsis is 7.7 days?,
where several studies have demonstrated that rapid AST contributes to shortened LOS and the
potential to discharge patients several days earlier, where some studies reported a reduced length of
stay by nearly three days™" .

Reducing the time-to-result is one of the core necessities when implementing a rapid AST system;
ideally, AST and MIC reports should be delivered in under 8 hours from positive blood culture.
Several studies have demonstrated that rapid AST systems provide significant time savings and
overall reduction time from blood collection to AST results?*?°. This was reflected in a faster time
for optimisation of targeted antibiotics — in some cases, this amounted to time savings of over 50
hours15,19,20,22,27>29.
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Figure 1. Rapid AST contributes to the core principles of clinical care.

Faster de-escalation of broad-spectrum antibiotic therapy and discontinuation of ineffective
antimicrobials is of high importance to the patient, reducing the extent of antimicrobial exposure
and the potential for toxicity or side effects associated with these treatments?; concurrently, this
reduction in antimicrobial usage helps to limit the emergence of antimicrobial resistance in the
patient and wider population, contributing to effective antimicrobial stewardship strategies
(AMS)7202228 This is of critical importance when considering the increasing emergence of worldwide
resistance. Healthcare professionals must be cognizant of the fact that current and future clinical
outcomes of infection control and AMS are reliant on the extent to which we currently administer
and use these broad collections of antibiotics*. Rapid AST can help to mitigate this problem through
faster time to AST results and quicker antibiotic therapy modifications?.

Furthermore, rapid AST can support clinical decision-making from a single AST report, reducing the
amount of repeated testing that frequently occurs when using conventional AST methods?.



Up to one-third of all sepsis survivors are re-hospitalised within 30 days of their initial discharge, and
90-day readmission rates can reach as high as 43%%*%. For many of these cases, this is the result of
recurrent sepsis caused by a pathogen unrelated to the first instance of infection. In one retrospective
study comparing pre- and post-intervention of rapid AST bundled with an effective AMS program,
they found that rapid AST has the potential to decrease the rate of patient readmissions from

22% t014%?™. This would reduce the burden of sepsis not only the patient, but also for healthcare
institutions and in the wider society.

It has been shown that there is a trend of reduction in patient mortality when rapid AST systems are
implemented into the diagnostic workflow'3*. However, this has only been observed in large-scale
meta-analyses, where single- or multi-centre investigations have been unable to show a perceived
improvement in patient mortality following earlier antimicrobial de-escalation®.

The importance of rapid AST in infection management is apparent and its clinical impact will only
continue to rise.

Economic savings

With an estimated 50 million cases of sepsis per year, and a diminishing arsenal of effective
antibiotics due to the rising prevalence of antibiotic resistance, sepsis management poses a growing
and substantial financial burden to global healthcare systems™3¢. Based on data and economic
studies from high-income countries, the estimated cost of sepsis is around $32,000 per patient and
accounts for nearly 9% of aggregated hospitalisation expenditure®”3. This is equivalent to over $50
billion in annual costs in US hospitals alone.

Rapid AST has demonstrated the potential to yield financial savings of over €3,000 per patient for
only a moderate increase in testing costs when compared to conventional methods®. It is anticipated
thatimplementation of rapid AST in the ICU would generate additional savings due to its greater
clinical impact in the most severe patient cases. Moreover, when complemented by effective
antimicrobial stewardship programs, these savings are further increased”. A decision-analytic model
comparing conventional AST methods to rapid molecular testing across hospitalised patients in the
United States suggested savings of up to $10,449 per patient when rapid AST is combined with an
effective ASP and LOS exceeds 10 days".

Additional supplementary cost reductions are achieved due to clinical decisions being made earlier
in a patient’s clinical course and individualised therapies can be optimised sooner?. This encourages
a more rapid de-escalation of the empiricantimicrobial spectrum and would be expected to generate
savings through reduced antibiotic consumption.

These reports have been supported by several meta-analyses and valuation models that suggest
thatasignificant proportion of these savings stem from the reduced time to appropriate treatments,
coupled with the ensuing reduction in the length of hospital stays'®'7?¢. While the clinical benefits of
de-escalation remain under discussion, it is generally accepted that earlier tailoring of antimicrobial
therapy and reduced LOS are considered to be the key drivers to achieving savings®. These savings
translate to a substantial $5.65 million for every 100,000 hospital admissions™

In summary, implementation of rapid AST systems has been shown to significantly impact
healthcare economics by expediting the optimisation of treatment plans, shortening hospital stays,
and improving utilisation of hospital resources, all of which can lower direct and indirect medical
costs.

Table 1. Clinical and economic benefits from rapid AST implementation reported from several studies .

Clinical and Economic Reporting (Rapid AST vs Conventional)

@ Time to AST result 6 Time to antibiotic optimisation
-50.2 hours (14.4 vs 64.5)* -34.6 hours (38.2 vs .72.8)*
-34.8 hours (48.3 vs 83.1)% -19.5 hours (50 vs 69.5)7
-31.4 hours (13.5vs 44.9)% -4 hours (7 vs 11)%
-61.7 hours (27.8 vs 89.5)* -5.4 hours (9 vs 14.4)"
-26.4 hours (31.2vs57.6)™
-15.9 hours (20.4 vs 36.6)%°

@%@ Length of stay Savings per patient
-2.6days (5.3vs7.9)" €3,074*
-2 days (6 vs 8)" $1,642'°
-1.8 days (6.3vs 8.1)"

Rapid AST is central to core healthcare policies

Rapid AST systems alleviate many of the challenges faced by numerous healthcare institutions, at
technical, clinical, and economic levels. Increased automation helps to effectively streamline the
intensive workflow that many healthcare institutions are burdened by, increasing the number of
available hands in the laboratories and wards, and permitting staff to focus their attention towards
additional patients or other urgent matters. Simultaneously, these intervention studies have shown
that rapid AST has the potential to improve patient care while concurrently generating increased
savings through the overall reduction of hospital expenditure.

In the long run, sustained usage of rapid AST systems offsets the initial investment and maintenance
costs as it drives savings through reduced antibiotic consumption and faster patient discharge®.

In the backdrop of escalating global antimicrobial resistance rates, the necessity of adept and
efficient systems to manage this growing challenge becomes even more pronounced. Rapid AST
is a potent tool for swift antimicrobial dosage adjustments and the revision of empiric therapy,
contributing to effective patient treatment and antimicrobial stewardship that can concurrently
appraise and prevent misuse of antimicrobials that would otherwise lead to further emergence of
antibiotic resistance in patients or the global population??.

Beyond the scope of these individual studies, rapid AST would be expected to contribute significantly
to the reduction in infection-associated societal costs. For example, indirect costs associated

with severe sepsis account for 70-80% of costs and result mainly from productivity losses due to
mortality®®. Additionally, itis possible that infection outbreak caused by resistant bacteria would

be contained at an earlier stage because of increased surveillance and quicker patientisolation.
Furthermore, infections resulting from long-term use or overuse of antibiotics, like C. difficile
infections, may be reduced or made more manageable. Preventable C. difficile infections are
estimated to directly cost the United States over $6.3 billion every year and require nearly 2.4 million
days of combined inpatient stay, a burden that could be significantly reduced*°.

Atan institutional level, the time and monetary savings offered by rapid AST systems could be
allocated to other systemic areas, potentially contributing to improved overall care and budgeting.



The critical role of ASTar

ASTar is a state-of-the-art rapid AST system from Q-linea that offers an unparalleled and extensive
means of susceptibility testing and AST reporting when time matters most. Solving many of the
issues faced in microbiology laboratories through extensive timesaving and the delivery of true
MIC values in approximately six hours, ASTar represents a fully automated remedy requiring
two-minutes hands-on time that markedly reduces the extent of technical handling required by
hospital personnel?.

ASTar can test directly from positive blood cultures and begin susceptibility testing prior to
pathogen identification. The antimicrobial panel covers a broad range of pathogens and
antimicrobial dilutions to generate extensive and reliable MIC values in a single run. This
accelerates patient diagnosis and delivery of AST reports, and narrower, tailored therapy can
begin sooner.

Furthermore, fixed dilution sample preparations are commonly used in rapid AST systems

— preparations that are inadequate at accounting for the inoculum effect and can lead to
administration of ineffective antimicrobial dosages. ASTar overcomes this issue by utilising a
controlled inoculum during sample preparation that will consistently generate accurate MIC
values during the testing period and can reliably work on blood culture samples up to 16 hours
after signalling positive*?. Accurate MIC determination provided by ASTar is vital for reliable AST
reporting and treatment success.

The easy-to-follow workflow can be seamlessly integrated into hospital operations and offers an
elegant solution to many of the prevailing AST challenges faced today*.
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Figure 2. ASTar workflow. Fully automated rapid AST supported by ASTar can save up to 48 hours compared to the
conventional workflow.

Conclusion

Rapid AST can already be considered an essential element within contemporary healthcare and its
significance will only continue to grow.

With the advent of newer technologies and continued development of rapid AST systems, the
demand of accompanying requirements for these systems also increases; where they need to
offer increased automation with minimal handling, greater enrichment of the pathogen from
background interferences, delivery of broad-species and broad-antimicrobial results, and timely
MIC reporting that matches the most critical timepoints in clinical decision making*; all the while
remaining a cost-effective solution that allows for easier adoption of these new technologies and
devices®.

In summary, the significance of rapid AST lies in its ability to expedite treatment decisions and
tailoring of therapy, support AMS and infection control, and enhance healthcare efficiency.
Current literature and preliminary intervention studies investigating the implementation of rapid
AST systems in real-world scenarios have underscored the importance of rapid AST in improving
patient outcomes and its contribution to the cost-effectiveness of healthcare economics. ASTar is
primed as a key player in this field, providing a competitive time to result when compared to other
rapid AST systems and offering strengths unique to ASTar that can potentially grant substantial
health and economic benefits. Within the rapid AST landscape, ASTar is a comprehensive solution
that can be seamlessly integrated into a diagnostic pipeline and encompasses the core tenets of
healthcare policies, regulations, and overarching goals.

References

1 Laupland, K. B. & Church, D. L. Population-based epidemiology and microbiology of
community-onset bloodstream infections. Clin Microbiol Rev 27, 647-664 (2014). https://doi.
org:10.1128/CMR.00002-14

2 Coto, M. & Al-Hasan, M. N. Overall burden of bloodstream infection and nosocomial
bloodstream infection in North America and Europe. Clin Microbiol Infect 19, 501-509 (2013).
https://doi.org:10.1111/1469-0691.12195

3 Rudd, K. E. etal. Global, regional, and national sepsis incidence and mortality, 1990-2017:
analysis for the Global Burden of Disease Study. The Lancet 395, 200-211 (2020). https://doi.
0rg:10.1016/50140-6736(19)32989-7

4 Singer, M. et al. The Third International Consensus Definitions for Sepsis and Septic Shock
(Sepsis-3).JAMA 315, 801-810 (2016). https://doi.org:10.1001/jama.2016.0287

5 Bassetti, M., Peghin, M., Vena, A. & Giacobbe, D. R. Treatment of Infections Due to MDR Gram-
Negative Bacteria. Front Med (Lausanne) 6, 74 (2019). https://doi.org:10.3389/fmed.2019.00074

6 Kowalska-Krochmal, B. & Dudek-Wicher, R. The Minimum Inhibitory Concentration of
Antibiotics: Methods, Interpretation, Clinical Relevance. Pathogens 10 (2021). https://doi.
org:10.3390/pathogens10020165

7 Retamar, P. et al. Impact of inadequate empirical therapy on the mortality of patients with
bloodstream infections: a propensity score-based analysis. Antimicrob Agents Chemother 56,
472-478 (2012). https://doi.org:10.1128/AAC.00462-11

8 Gajic, I. etal. Antimicrobial Susceptibility Testing: A Comprehensive Review of Currently Used
Methods. Antibiotics (Basel) 11 (2022). https://doi.org:10.3390/antibiotics11040427

9 Kumar, A. etal. Duration of hypotension before initiation of effective antimicrobial therapy is
the critical determinant of survival in human septic shock. Crit Care Med 34, 1589-1596 (2006).
https://doi.org:10.1097/01.CCM.0000217961.75225.E9

10 Schoenberg, M. H., Weiss, M. & Radermacher, P. Outcome of patients with sepsis and septic
shock after ICU treatment. Langenbecks Arch Surg 383, 44-48 (1998). https://doi.org:10.1007/
5004230050090



1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ferrer, R. et al. Empiric antibiotic treatment reduces mortality in severe sepsis and septic shock
from the first hour: results from a guideline-based performance improvement program. Crit
Care Med 42,1749-1755 (2014). https://doi.org:10.1097/CCM.0000000000000330

Roberts, ]. A. et al. Individualised antibiotic dosing for patients who are critically ill: challenges
and potential solutions. Lancet Infect Dis 14, 498-509 (2014). https://doi.org:10.1016/S1473-
3099(14)70036-2

Van Belkum, A. et al. Innovative and rapid antimicrobial susceptibility testing systems. Nature
Reviews Microbiology 18, 299-311 (2020). https://doi.org:10.1038/s41579-020-0327-X

Akerlund, A., Petropoulos, A., Malmros, K., Tangden, T. & Giske, C. G. Blood culture diagnostics:
a Nordic multicentre survey comparison of practices in clinical microbiology laboratories. Clin
Microbiol Infect 28, 731 €731-731 €737 (2022). https://doi.org:10.1016/j.cmi.2021.09.003

Dare, R. K. et al. Clinical Impact of Accelerate Pheno Rapid Blood Culture Detection System in
Bacteremic Patients. Clin Infect Dis 73, e4616-e4626 (2021). https://doi.org:10.1093/cid/ciaa649

Bains, ]. The Economic Value of Rapid AST in Reducing Length of Stay of Septic
Patients. Anaesthesia & Surgery Open Access Journal 2 (2020). https://doi.org:10.33552/
as0aj.2020.02.000530

Pliakos, E. E., Andreatos, N., Shehadeh, F, Ziakas, P. D. & Mylonakis, E. The Cost-Effectiveness
of Rapid Diagnostic Testing for the Diagnosis of Bloodstream Infections with or without
Antimicrobial Stewardship. Clinical Microbiology Reviews 31, €00095-00017 (2018). https://doi.
0rg:10.1128/cmr.00095-17

Walsh, T. L. et al. Impact of an Antimicrobial Stewardship Program-bundled initiative utilizing
Accelerate Pheno system in the management of patients with aerobic Gram-negative bacilli
bacteremia. Infection 49, 511-519 (2021). https://doi.org:10.1007/s15010-021-01581-1

Sheth, S., Miller, M., Prouse, A. B. & Baker, S. Pharmacist-Driven Implementation of Fast
Identification and Antimicrobial Susceptibility Testing Improves Outcomes for Patients with
Gram-Negative Bacteremia and Candidemia. Antimicrob Agents Chemother 64 (2020). https://
doi.org:10.1128/AAC.00578-20

MacVane, S. H. et al. Improving outcomes and antibiotic stewardship (IOAS) for patients with
Gram-positive bloodstream infections through use of rapid testing: a quasi-experimental
multicentre study of the Accelerate PhenoTest BC Kit. ] Antimicrob Chemother 76, 2453-2463
(2027). https://doi.org:10.1093/jac/dkab165

Paoli, C.]., Reynolds, M. A, Sinha, M., Gitlin, M. & Crouser, E. Epidemiology and Costs of Sepsis
in the United States-An Analysis Based on Timing of Diagnosis and Severity Level. Crit Care Med
(2018). https://doi.org:10.1097/CCM.0000000000003342

Kim,]. H. et al. Enhanced antimicrobial stewardship based on rapid phenotypic antimicrobial
susceptibility testing for bacteraemia in patients with haematological malignancies: a
randomized controlled trial. Clin Microbiol Infect 27, 69-75 (2021). https://doi.org:10.1016/j.
CmMi.2020.03.038

Banerjee, R. et al. Randomized Trial Evaluating Clinical Impact of RAPid IDentification and
Susceptibility Testing for Gram-negative Bacteremia: RAPIDS-GN. Clin Infect Dis 73, e39-e46
(2021). https://doi.org:10.1093/cid/ciaa528

Wilke, M., Heinlein, W., Stiefenhofer, L. & Bodmann, K. F. Clinical and economical improvements
after introducing rapid identification of bacteria and early antibiotic susceptibility testing

in sepsis and bloodstream infections. Results of the PHENOMENON study. GMS Infect Dis 8,
Doc25 (2020). https://doi.org:10.3205/ido00069

Rosselin, M., Prod’Hom, G., Greub, G. & Croxatto, A. Performance Evaluation of the
Quantamatrix QMAC-dRAST System for Rapid Antibiotic Susceptibility Testing
Directly from Blood Cultures. Microorganisms 10,1212 (2022). https://doi.org:10.3390/
microorganisms10061212

26

27

28

29

30

31

32

33

34

35

36
37

38

39

40

41
42

43

44

45

Gallois, E. et al. QMAC-dRAST for the direct testing of antibiotic susceptibility for Enterobacterales in positive
blood-culture broth: a comparison of the performances with the MicroScan system and direct disc diffusion
testing methods. ] Antimicrob Chemother 78, 684-691 (2023). https://doi.org:10.1093/jac/dkac441

Anton-Vazquez, V., Suarez, C. & Planche, T. Impact of rapid susceptibility testing on antimicrobial therapy and
clinical outcomes in Gram-negative bloodstream infections. ] Antimicrob Chemother 77, 771-781 (2022). https://doi.
org:10.1093/jac/dkab449

Ehren, K. et al. Clinical Impact of Rapid Species Identification From Positive Blood Cultures With Same-day
Phenotypic Antimicrobial Susceptibility Testing on the Management and Outcome of Bloodstream Infections. Clin
Infect Dis 70, 1285-1293 (2020). https://doi.org:10.1093/cid/ciz406

Kim,]. H. etal. Direct rapid antibiotic susceptibility test (ARAST) for blood culture and its potential usefulness in
clinical practice. ] Med Microbiol 67, 325-331 (2018). https://doi.org:10.1099/jmm.0.000678

Mabilat, C. et al. Diagnostic and medical needs for therapeutic drug monitoring of antibiotics. Eur] Clin Microbiol
Infect Dis 39, 791-797 (2020). https://doi.org:10.1007/s10096-019-03769-8

Sarink, M. ]. et al. Less Is More: When to Repeat Antimicrobial Susceptibility Testing. ] Clin Microbiol 61, 0046323
(2023). https://doi.org:10.1128/jcm.00463-23

Chang, D. W., Tseng, C. H. & Shapiro, M. F. Rehospitalizations Following Sepsis: Common and Costly. Crit Care Med
43, 2085-2093 (2015). https://doi.org:10.1097/CCM.0000000000001159

Prescott, H. C,, Langa, K. M. & Iwashyna, T.]. Readmission diagnoses after hospitalization for severe sepsis and
other acute medical conditions. JAMA 313, 1055-1057 (2015). https://doi.org:10.1001/jama.2015.1410

Buehler, S. S. et al. Effectiveness of Practices To Increase Timeliness of Providing Targeted Therapy for Inpatients
with Bloodstream Infections: a Laboratory Medicine Best Practices Systematic Review and Meta-analysis. Clin
Microbiol Rev 29, 59-103 (2016). https://doi.org:10.1128/CMR.00053-14

Banerjee, R. & Humphries, R. Rapid Antimicrobial Susceptibility Testing Methods for Blood Cultures and Their
Clinical Impact. Front Med (Lausanne) 8, 635831 (2021). https://doi.org:10.3389/fmed.2021.635831

WHO. Antibiotic Resistance, <https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance> (2020).

Arefian, H. et al. Hospital-related cost of sepsis: A systematic review. ] Infect 74,107-117 (2017). https://doi.
0rg:10.1016/j.jinf.2016.11.006

Liang L, M. B,, Soni A. National Inpatient Hospital Costs: The Most Expensive Conditions by Payer. HCUP (2020).

Burchardi, H. & Schneider, H. Economic aspects of severe sepsis: a review of intensive care unit costs, cost of illness
and cost effectiveness of therapy. Pharmacoeconomics 22, 793-813 (2004). https://doi.org:10.2165/00019053-
200422120-00003

Zhang, S. et al. Cost of hospital management of Clostridium difficile infection in United States-a meta-analysis and
modelling study. BMC Infect Dis 16, 447 (2016). https://doi.org:10.1186/s12879-016-1786-6

Q-linea. Advantages of the ASTar System, 2023).

Klintstedt, M. et al. Automated inoculum preparation for AST from crude samples, <https://qlinea.com/0986741_
wp-uploads/2020/01/Poster-ECCMID-2019-P1759.pdf> (2019).

Goransson, ]. et al. Performance of a System for Rapid Phenotypic Antimicrobial Susceptibility Testing of Gram-
Negative Bacteria Directly from Positive Blood Culture Bottles. ] Clin Microbiol 61, e0152522 (2023). https://doi.
0rg:10.1128/jcm.01525-22

Tjandra, K. C. et al. Diagnosis of Bloodstream Infections: An Evolution of Technologies towards Accurate and
Rapid Identification and Antibiotic Susceptibility Testing. Antibiotics (Basel) 11 (2022). https://doi.org:10.3390/
antibiotics11040511

Shanmugakani, R. K. et al. Current state of the art in rapid diagnostics for antimicrobial resistance. Lab Chip 20,
2607-2625 (2020). https://doi.org:10.1039/dolcooo34e



Q-LINEA

www.qlinea.com

Q-linea and ASTar are registered trademarks of Q-linea AB.
Patents: www.glinea.com/patents

© Q-linea AB 2024. Q-linea AB, Dag Hammarskjolds viag 52 A, SE 752 37 Uppsala, Sweden.
Product is CE-IVD marked and US FDA cleared.

D79509 V22024-05



