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Overnight incubations are commonly required for many antibiotic susceptibility assays; 

however, the recently developed Mass Spectrometric-Antibiotic Susceptibility Test Rapid Assay 

(MS-ASTRA) is able to decrease that time significantly depending on the organism’s doubling 

time.  In this study, we adapted the MS-ASTRA technique to determine penicillin resistance 

from clinical isolates of Streptococcus pneumoniae and determine susceptibility within 5 hours.  

We analyzed over 50 clinical isolates using both this technique and broth microdilution 

(Phoenix, BD, Sparks, MD). 

Antibiotic susceptibility in MS-ASTRA was determined by comparing the amount of growth of 

an organism in the presence and absence of an antibiotic.  Each isolate was suspended in Todd 

Hewitt broth and aliquoted into 2 separate tubes with addition of the antibiotic to one of the 

tubes.  After 4 hours incubation with aeration, total bacterial protein was extracted.  Because 

MALDI-TOF is not innately able to quantitate the sample, an internal standard of known 

concentration and peak profile was added to each extract.  After acquiring spectra using MALDI-

TOF (Microflex LT, Bruker, Billerica, MA), the peaks of each spectrum were normalized to that 

of the internal standard.  Relative growth (RG) was determined by acquiring a ratio of the area 

under the curve of the spectrum from the tube containing the antibiotic to that of the tube grown 

in the absence of the antibiotic.  Isolates with a ratio less than the RG cutoff were determined to 

be susceptible, while those with a ratio greater than the RG cutoff were determined to be 

resistant. 

There was no statistically significant difference between the susceptibility data acquired via MS-

ASTRA and microbroth dilution with a categorical agreement of over 90% and no very major 



errors.  Additionally, higher categorical agreements were achieved when using higher 

concentrations of the antibiotic and when using a higher RG cutoff. 

 


