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in conjunction with UTI symptoms from 1/2018-12/2020. Individual UTI events were 
excluded if associated with potential sources of harbored infection, anatomic abnor-
malities increasing risk of bacteriuria, non-bacterial pathogens, concurrent infections 
prolonging antibiotic treatment, or antibiotic courses managed outside of VASDHS. 
Treatment groups comprised UTI events treated with no more than 7 days of antibiot-
ics (group 1) versus more than 7 days (group 2). Study endpoints were recurrence or 
new incidence of UTI within 30 and 90 days after completion of antibiotic treatment 
and onset of C. difficile infection or death within 30 or 90 days, respectively, after treat-
ment completion. Statistical tests included Chi-square, Mann-Whitney U, and logistic 
regression. 

Results. One-hundred and seven patients with 241 unique UTI events were 
included in this study, with 79 events in group 1 and 162 events in group 2. Baseline 
characteristics were similar across both groups, aside from a higher incidence of 
hospital admission and more severe SCI/D based on the American Spinal Cord 
Injury Association (ASIA) impairment scale in group 2.  Efficacy outcomes are 
described in Table 1. No deaths occurred within 90 days of treatment completion, 
and C. difficile infection occurred in 1 patient in group 2 after 3 days of antibiotic 
therapy. Duration of antibiotic therapy was not predictive of treatment failure 
within 30 days of antibiotic completion. Factors predictive of treatment with longer 
courses of antibiotic therapy included hospital admission and more severe ASIA 
impairment scale score. 

Table 1. Incidence of UTI after antibiotic completion

Conclusion. The findings of this study suggest that for some patients with SCI/D, 
UTI treatment lasting 7 days or fewer may be effective compared to longer courses of 
antibiotics and could be beneficial in reducing collateral damage from antibiotic use. 
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Background. The cefazolin inoculum effect (CzIE), defined as Cz minimum in-
hibitory concentration ≥ 16 µg/ml at high inoculum (HI-MIC), has been associated 
with poor clinical outcomes in patients with MSSA bacteremia or osteomyelitis. The 
CzIE is correlated with the presence of the blaZ gene, one of the components of the bla 
operon encoding the BlaZ β-lactamase (type A, B, C or D). Other portions of the bla 
operon include blaR and blaI (encoding the antibiotic sensor and transcriptional re-
pressor, respectively) and the intergenic region with operator and promoter sequences 
(Figure 1). In BlaR, residue 293 mediates signal transduction, and the Z and R dyads 
in the intergenic region are the DNA-binding sites for BlaI (Figure 2). Previous exper-
iments have shown that the regulatory portions of the bla operon play a key role in the 
CzIE.  Here, we investigated the association between the CzIE and specific variations 
in the regulatory sequences of the bla operon. 

Figure 1.  Functioning of the bla operon and the production of the staphylococcal 
β-lactamase BlaZ.

Figure 2. Structure and key regions of the intergenic region of the bla operon, incluid-
ing the promoter and the BlaI DNA-binding regions (Z and R dyads).

Methods. A total of 437 MSSA containing blaZ were evaluated for the CzIE using 
broth microdilution at high inoculum. Using whole genome sequencing, the sequences 
of the bla operons were classified into cassettes based on unique changes in predicted 
amino acid sequences of BlaZ, BlaR and BlaI paired with specific nucleotide alterations 
in the intergenic region.  The bla operon sequence of S. aureus ATCC29213 was used 
as reference (cassette 0).

Results. Among 437 MSSA isolates, 46% exhibited the CzIE. We identified 55 
unique bla cassettes. The bla cassettes were phylogenetically grouped in 7 clusters 
(Figure 3) which grouped cassettes with different BlaZ types and variations in the Z 
dyad, the -35 box, residue 293 of BlaR, and the blaI ribosomal binding site. Each cluster 
had an association to the CzIE and distinct Cz HI-MICs. The combination of: a BlaZ 
type A, C or D, an adenine in the position -66 of blaZ (-35 box of blaZ), a cytosine in 
the position -22 of blaZ(Z dyad), and either an arginine or a serine in position 293 of 
BlaR was a very strong predictor of the CzIE (Figure 4).  

Figure 3.  Phylogenetical organization of bla operon cassettes into clusters, their as-
sociation with polymorphisms in key regulatory regions and the CzIE. GM Cz-MIC: 
Geometric mean of the Cefazolin MIC at high Inoculum.
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Figure 4.  Variations of the bla operon, their association with the CzIE, their GM 
(Geometric Mean) of the Cefazolin MIC and the MIC distribution of the strains with 
each specific combination of polymorphisms.

Conclusion. Specific variations in regulatory portions of the bla operon, which 
are likely to influence BlaZ expression, are highly associated with the CzIE, supporting 
the notion that regulation of blaZ is the key factor responsible for the CzIE in MSSA. 
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Background. E.  cloacae species complex (ECL), S.  marcescens (SM), C.  freun-
dii species complex (CF), and P. aeruginosa (PSA) are common pathogens in a var-
iety of clinical infections. These organisms can overexpress the chromosomal AmpC 
that encodes resistance to several β-lactams. We evaluated the activity of ceftazi-
dime-avibactam (CAZ-AVI) and comparators against these organisms.

Methods. 17,650 isolates, including 4,400 ECL, 2,074 SM, 1,644 CF, and 9,532 
PSA, were consecutively collected from 88 US medical centers in 2016-2020. Among 
these isolates, 3,127 were ceftazidime-nonsusceptible (CAZ-NS; MIC ≥8  mg/L for 
Enterobacterales [ENT] and ≥16  mg/L for PSA) and considered probable AmpC 
hyperproducers. Isolates were susceptibility tested by broth microdilution method. 

Results. Susceptibility to CAZ ranged from 73.6% (ECL) to 97.5% (SM; Table). 
Overall, 99.8% of ENT (99.7-99.9%) and 97.1% of PSA were CAZ-AVI-S; whereas 
84.3% (79.0-97.7%) of ENT and 97.4% of PSA were ceftolozane-tazobactam (C-T)-S, 
83.0% (78.5-94.8%) of ENT and 80.0% of PSA were piperacillin-tazobactam (PIP-
TAZ)-S, and 98.4% (98.3-98.7%) of ENT and 79.5% of PSA were meropenem 
(MEM)-S. CAZ-AVI retained potent activity and broad spectrum against CAZ-NS 
ENT (n=1,629; MIC50/90, 0.5/1 mg/L; 99.0%S overall) and CAZ-AVI was more active 
than MEM (MIC50/90, 0.06/0.5 mg/L; 93.1%S) against these organisms. C-T (MIC50/90, 
8/ >16 mg/L; 23.8%S) and PIP-TAZ (MIC50/90, 64/ >64 mg/L; 21.8%S) exhibited limited 
activity against CAZ-NS ENT. Among comparator agents, only amikacin (99.0%S), 
tigecycline (95.6%S), and imipenem (92.1%S) showed good activity against CAZ-NS 
ENT. Also, CAZ-AVI retained activity against 86.7% of ENT isolates that were NS to 
CAZ and MEM (n=113). CAZ-AVI (MIC50/90, 2/4 mg/L; 97.1%S) and C-T (MIC50/90, 
0.5/2  mg/L; 97.4%S) were the most active compounds tested against PSA and both 
retained activity against CAZ-NS PSA. CAZ-AVI (MIC50/90, 4/16 mg/L; 81.8%S) and 
C-T (MIC50/90, 2/8  mg/L; 83.9%S) activity against CAZ-NS PSA was comparable to 
tobramycin (MIC50/90, 1/ >8 mg/L; 82.2%S). 

Conclusion. CAZ-AVI demonstrated potent activity and broad spectrum against 
AmpC hyperproducer organisms, such as ECL, SM, CF, and PSA, from US hospitals 
and remained highly active against CAZ-NS isolates.
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