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Novel = Rapid



• How important is it to shorten the time to adequate antibiotic therapy?

• Is there evidence for an added value of rapid AST in clinical practice?

• Are there certain requirements for making rapid AST worthwhile?

• Different approaches – pros and cons

• Challenges and hurdles

• Is there an added value of novel AST methods apart from speed?



Kumar A et al. Crit Care Med. 2006 Jun;34(6):1589-96. 

• Retrospective cohort 1989-2004, septic shock,

n=2731 out of which 2154 received adequate

therapy after debute of hypotension

• Median time to adequate therapy 6 h

• 8% increase of mortality for every hour



• Retrospective study of 35 000 patients with
septicemia, severe septicemia (n=18210) and 
septic shock (n=4 668) in emergency
departments i California

• Absolute increase in mortality per hour delay
• 0,3% septicemia

• 0,4% severe septicemia

• 1,8% septic shock

Liu VX, et al. Am J Respir Crit Care Med. 2017 Oct 1;196(7):856-863. 





DOI: https://doi.org/10.1016/j.ijid.2024.107072

We conclude that delayed administration of active targeted antibiotic treatment in patients is 

associated with a deleterious impact in the prognosis of patients; these results reinforce the 

importance of rapid reporting of blood culture results and of specialized advice in the 

management of BSI.

Delay in active therapy Adjusted OR for mortality P value

Day 3 or after 1.53 0.006

Day 4 or after 2.26 <0.001

Day 5 or after 4.33 <0.001

Day 6 or after 11.38 <0.001





• Only 25-49% of patients were on inadequate antibiotic therapy

• 4 of 6 trials excluded Gram-negative pathogens

• 4 of 6 trials focused on targeted genotypic testing in Gram-positive BSI (e.g. 

mecA, vanA)

• All trials did not include an antimicrobial stewardship (AMS) program

• Rapid species ID + rapid AST + AMS program: ”…may have played a role

in reducing time-to-appropriate antibiotics…” 







• Very rapid (15 - 60 min)

• Can only detect known mechanisms of resistance

• Hence, can at best guarantee resistance but never susceptibility

• Slower (4-8 h)

• Independent of mechanisms of resistance

• Can potentially guarantee both resistance and susceptibility

• Generic - has the potential to be used for all classes of antibiotics



• Short exposure to antibiotics

• High-sensitive detection of anti-bacterial effects

• On a population level

• Flow cytometry – cell count

• Microcalorimetry

• Mean microbe mass

• On a singel-cell level

• Flow cytometry – cell morfology/fluorescens

• Time-lapse microscopy – morfology/biomass

Non-exponential lag phase

Mulroney, Ekelund et al.



6 h from pos BC



Malmberg C, et al (2022). Front. Cell. Infect. Microbiol. 12:758262. 

doi: 10.3389/fcimb.2022.758262

2-4 h from pos BC



• Low number of peer-reviewed publications

• Results mainly presented as posters

• Even fewer independent evaluations

• Strain collections - lack of transparency

• Problematic drug/bug combinations – pip/tazo, colistin

• Cost



Sampling/transportation 1h-

eternity
AST 2-8 hEnrichment 6-48 h



“The optimal threshold in the gradient boosted tree model would predict 69% of 

BCs in the test set to be negative, with a negative predictive value of over 94%”



Pärssinen et al. A rapid workflow for bacterial isolation and phenotypic AST directly from blood. ECCMID 2023, 

Copenhagen. Poster P0394.

Momentum Bioscience https://momentumbio.co.uk







Karvanen et al. Antimicrob Agents Chemother. 2017 Oct 24;61(11)

BMD





Flow cytometry, 30 min exposure

Discrepancy analysis
• Three isolates erroneously called as 

resistant by FC

• All three exhibited genetic changes (mgrB)

• All three grew on colistin-containing agar

• All three exhibited altered lipid A using MALDI-TOF

Ekelund et al. J Antimicrob Chemother. 2021 Nov 12;76(12):3183-3191



• Delaying adequate antibiotics increases mortality – strong evidence

• Insufficient evidence that the introduction of rapid AST (alone) affects patient 

outcomes

• Reasonable to believe that a combination of rapid species ID + rapid AST + 

antimicrobial stewardship program may improve patient outcomes

• Local epidemiology

• Local guidelines for empirical therapy

• Genotypic AST may be of value especially in certain epidemiological situations 

• Many new techniques for rapid phenotypic AST are introduced – huge

validation work to do!

• Eliminating the enrichement step would dramatically reduce time to results




