The cefazolin and piperacillin-tazobactam inoculum effects are persistent amongst serial isolates of methicillin-
sensitive Staphylococcus aureus (MSSA) derived from the sputum of persons with cystic fibrosis, despite variation in

other phenotypes.
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BACKGROUND & OBJECTIVE

Cystic fibrosis (CF) is an autosomal recessive disorder, characterized by recurrent and

ultimately chronic airways infections?.

Staphylococcus aureus is the most common pathogen isolated from the airways of

persons with CF (pwCF)?.

Phenotypic diversity among chronically infecting pathogens in pwCF is increasingly

recognized, limiting susceptibility testing-directed decision-making3.

when pathogens are present at high inoculum = predominantly studied in acute

infection models?.

We sought to explore variation in IEs amongst serial isolates of methicillin-sensitive S. Clinical Data

aureus (MSSA) derived from single sputum cultures of pwCF.

- - Pulsed-Field Gel

/ Create

Suspensions

‘fu
Q ’

Randomly Selected S| HI
10 MSSA/pwCF

10 with ChoLIG
The inoculum effect (IE) is defined as an increased susceptibility to certain antimicrobials =10 yeas)Mesalniection

N

Collection

RESULTS

PwCF had a median age of 30.5 years, forced vital capacity of 93%, forced

expiratory volume in one second of 66% predicted, and a BMI of 21.5 kg/m?.

Amongst the 10 patients, median sputum MSSA burden was 10° CFU/mL.

The IE was more common with TZP than CZ: 47% vs 33%, respectively.

Median MIC., and MIC,, for CZ increased between Sl and HI; MIC.,: 0.5 to
1ug/mL, MICqyy: 2 to 32ug/mL and TZP; MIC.,: 2 to 4ug/mL, MICy,: 8 to
128pug/mL (p<0.0001 for all).

The most prevalent pulsotypes identified corresponded to multilocus
sequence types (ST)-5 (20%), ST-30 (15%), and ST-1 (5%), where ST-30
isolates were more likely to exhibit the CZ and TZP IE (p<0.0001 for both).

8/10 patients had all isolates belonging to the same pulsogroup. Of patients
infected with a single strain, discordance between IE phenotype was not
noted, though PRO and HA production varied. Among these patients, the
standard deviation of zone clearance diameter ranged from 0-0.9cm (mean
range: 0-1.4cm) and 0-1.8cm (mean range: 0-7.2cm), respectively, between
individual isolates.
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Figure 1: Phenotypic profiles of 100 MSSA isolates, derived from 10 pwCF, including

protease production (PRO), hyaluronidase production (HA), the cefazolin inoculum
effect (CZ IE) and the piperacillin-tazobactam inoculum effect (TZP IE), across identified
or unknown (U/K) multilocus sequence types (STs). Each set of 10 isolates was derived
from one sputum culture, obtained from individuals with chronically infecting MSSA.
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METHODS

* Adults frequenting the Calgary Adult CF Clinic in Alberta, Canada were
screened for MSSA production in their sputum.

Culture - - - Electrophorresis
Sputum - (PFGE)
* 10 individuals with chronic MSSA infection were randomly selected for

Test for Minimum Inhibitory sputum culture (2015-2016).
Concentration (MIC)

10 MSSA isolates from each sputum culture were selected, also at

k_, Test for Protease (PRO) and

Hyaluronidase (HA) Production. piperacillin-tazobactam (TZP) at standard (SI: 10° CFU/mL) and high

random.
e Total: 100 MSSA isolates

* All isolates were strain-typed by PFGE (and matched to multilocus
sequence types/STs) and assessed for MIC with cefazolin (CZ) and

inoculum (HI: 107 CFU/mL), as well as PRO and HA production.

CONCLUSIONS & FUTURE DIRECTIONS

* Previous studies have noted associations between inoculum effects and strain type> 2
this study supports the IE as a strain-, rather than person-specific phenomenon.

* Phenotypic profile varies depending on the strain of MSSA selected, indicating a necessity
for considering strain variation amongst single sputum cultures in pwCF.

* Given previous findings where IEs were found to associate with worse patient outcomes?,
improved means of detecting MSSA phenotypic behavior in the clinic is warranted.
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