
Title: A fast, accurate antimicrobial susceptibility test (AST) for bacteria from urine samples 

Background: 
UTIs are a common form of infection and reason for antibiotic prescribing. Empirical prescribing is 
widespread due to the high incidence, burden of symptoms and the 24-48 hours needed for an AST. 
However, untreated UTIs can lead to complications and in severe cases to bacteraemia and death. In 
addition, resistance to frontline antibiotics is increasing, leading to increased treatment failure. There is, 
therefore, a need for a fast, accurate and cost-effective AST for urine samples. 
 
The impedance-based Fast AST (iFAST)1 can rapidly measure an antibiotic susceptibility profile by analysing 
the electrical properties of many single bacteria at high speed. The electrical properties of sensitive bacteria 
treated with frontline UTI antibiotics change significantly compared to untreated cells. Sensitivity to 
breakpoint concentrations of antibiotics is visible on the iFAST within two hours of exposure. 
 
Method: 
57 Escherichia coli and Klebsiella pneumoniae isolates were grown for 2 hours on Cystine Lactose Electrolyte 
Deficient agar plates at 37˚C. A loopful of bacteria was adjusted to 5 x 105cfu/mL in saline and exposed to 
EUCAST breakpoint concentrations of frontline UTI antibiotics: co-amoxiclav (2/8mg/L), amoxicillin (8mg/L), 
ceftazidime (1mg/L), cefalexin (16mg/L), ciprofloxacin (0.25mg/L), gentamicin (2mg/L), nitrofurantoin 
(64mg/L), trimethoprim (4mg/L) or a no antibiotic control in MH2 media at 37˚C. After two hours, 30µL of 
each culture was measured in the iFAST for 30 seconds and compared to the control. The results were 
compared to a gold standard microbroth dilution MIC on the same sample. 
 
Results:  
For >434 tests conducted, overall concordance with the gold standard method was 95.2%. The highest 
concordance was seen for ceftazidime (100%) and amoxicillin (100%), the lowest for cefalexin and 
nitrofurantoin (both 91%). All non-concordances showed an MIC of ± 1 log2 (doubling dilution) different to 
the breakpoint concentration. As this is within the normal technical variability of the EUCAST gold standard 
method, this can be interpreted as 100% concordance. 
 
Conclusions: 
iFAST has up to 100% concordance with current gold standard MIC methods and delivers the results straight 
from samples in <5 hours. This novel, fast, accurate and cost-effective AST could enable evidence-based 
antibiotic prescribing.  
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