


• Why is there a need for new AST methods?

• Validation criteria

• Common principles of novel AST methods

• Challenges and hurdles

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



• Cons:

• Decided by convention rather than

a biological fact

• Incubation time, temperature, medium and 

inoculum are critical

• Pros:

• Scientifically proven correlation to outcome and 

survival

• Seems to separate wild-type isolates from 

those with acquired mechanisms of resistance

in a reliable way



• ISO 20776-2

• BMD MIC = reference

• Categorical agreement (CA)

• VME – very major error – R erroneously called as S

• ME – major error – S erroneously called as R

• mE – minor error – errors between S and I or I and R

• Essential agreement (EA)

• For quantitative methods – MIC within +/- 1 dilution step from BMD results

• ISO 20776-2; 2021

• Sensitivity and specificity

• Quantitative methods with more than three MIC steps: EA, bias, precision



Added clinical

value of

reported results

Time to results

Cost



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. 





ECCMID 2022, Lisbon
30 min from colonies



1 + 1 + 15 min

from pos BC



• 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.



Accelerate PhenoTest BC Kit

FDA approved

7 h to AST results, incl. species ID (FISH)

Streptococci: only ID, no AST

Ullberg et al (2020):

Reliable species ID

CA 86-100% for tested antibiotics (update)

No data on CPO and ESBLs

QuantaMatrix dRAST

CE-IVD 

6 h to AST results, no species ID

Does not include streptococci

Wong et al. (2022):

Overall agreement: 95.5%

MDR isolates: 87.2%

Pip/tazo, clindamycin

Ullberg, Öcenzi. Eur J Clinical Microbiol & Inf Dis (2020) 39:139–149

Wong et al. Microbio Spectrum, 2022 vol 10(2), e02107-21

7 h from pos BC

6 h from pos BC



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



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



“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%”
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Resistant strain (MIC 64 mg/L). Observation over 24 h, cell count. 

Unpublished data.



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





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

• 2 out of 3 were positive in Rapid polymyxin NP

• All three exhibited altered lipid A using MALDI-TOF

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



• Speed!

• Novel rapid phenotypic AST methods – short incubation, high-sensitive 
detection. Promising, but need for more independent evaluations. 

• Targeted rapid assays (CPOs, colistin) may be warranted depending on your
local AMR epidemiology

• Most available AST methods are still culture-dependent = bottle neck for 
reducing time to results

• Measuring the immediate response to antibiotic exposure could potentially be 
of added clinical value

• EUCAST RAST = new standard for rapid AST. Should be the primary
comparator in future evaluations of new rapid methods.
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