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No single diagnostic test will in itself
improve survival of patients



Outline - the more comprehensive version

• How important is the time to adequate treatment in severe bacterial infections?

• The impact of rapid diagnostics on outcome in bloodstream infections

• The impact of rapid AST on outcome in bloodstream infections

• May access to rapid AST affect our choice of empirical therapy?

• Is rapid AST worth the effort?

• If so, when and how?



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

The need for early targeted therapy in sepsis



The need for early targeted therapy in sepsis

Retrospective study of 35 000 patients with
septicemia, severe septicemia (n=18210) and 
septic shock (n=4 668) 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



Time indeed seems to be of
importance

Can we shorten time to targeted 
treatment and improve clinical outcome 

by introducing rapid diagnostics? 



https://doi.org/10.1128/cmr.00137-24

Endpoints:

1. Time to targeted therapy
2. Length of stay (total / ICU / infection-related)
3. Mortality



Time to targeted
therapy

Δ – 25.4 h (p<0.001)

Δ – 4.4 h (n.s.)

Δ – 18.4 h (p<0.001)





Length of stay

1. Total n.s.
2. ICU n.s.

3. Infection-related
Δ – 1.8 d (p<0.001),
only if comprehensive
approach







Do these results also apply to rapid 
AST?





A closer look at the Cochrane metaanalysis

• 4 of 6 trials focused on targeted genotypic testing in Gram-

positive BSI (e.g. mecA, vanA) 

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

• 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…” 

We need trials on rapid AST in bloodstream infections
1) due to Gram-negative pathogens
2) in areas where resistance rates are significant
3) in combination with functioning AMS programs



Seven medical centres in countries with a high
prevalence of resistance, 18 months:

Spain (n=1)
Greece (n=3)
India (n=1)
Israel (n=2)

Intervention:
Introduction on VITEK Reveal rapid AST

Primary endpoint:
Desirability of outcome ranking (DOOR) at day 30 
after randomization









Cephalosporin-resistant pathogens:

% inadequate Rx

R-AST S-AST

At 12 h: 29% 40%
At 24 h: 15% 34%
At 36 h: 9% 22%

Carbapenem-resistant pathogens:

% inadequate Rx

R-AST S-AST

At 12 h: 43% 56%
At 24 h: 24% 49%
At 36 h: 19% 44%

?

?
???



Observations from reading this paper

Large proportion of patients were not given adequate therapy in spite of availability to 

AST results – why?

AMS team only available office hours (not weekends)

Unavailability of some important antibiotics:

Greece: Aztreonam not available (for months) - NDMs

Greece/India: Sulbactam/durlobactam not approved

10-15% of patients classified as receiving ”appropriate” antibiotics were on 

colistin/polymyxin based regimens (newer BL/BLI antibiotics not available)



Technical observations

Direct MALDI only performed in 1 of 7 centres

Rapid AST in some centres initiated only after MALDI from sub-cultured

colonies

No information on preanalytical logistics (time to incubation?)



May access to rapid AST affect our
choice of empirical therapy?







High clinical severity

Co-morbidities

High prevalence of antimicrobial
resistance

Short expected time to etiological
diagnosis, including AST results

Broader Narrower

EMPIRICAL TREATMENT





RAPID BSI DIAGNOSTICS, INCL. LOGISTICS, RAPID AST, COMMUNICATION ETC.

Sampling/transportation 1h-
eternity AST 3-20 hEnrichment 6-48 h Species ID 

0.5-24 h

Arion vulgaris
0.048 km/h



When do we need rapid AST in the Nordics?

When we intend to use the results of it

When we have adequate logistics in place

24/7 cabinets, transportation time etc.

When we have ensured effective means of communication of AST results

When we combine it with an ambitious antimicrobial stewardship program

When we are serious about keeping empirical therapy as narrow as posssible

…then we need rapid AST 



Thank you for your attention!
oskar.ekelund@kronoberg.se


