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Session: P-71. Treatment of Antimicrobial Resistant Infections

Background.  Antibiotic resistance remains a pressing public health challenge. 
Antibiotic susceptibility testing is crucial to identify resistance and predict which 
antibiotics are most likely to be effective. In vitro minimum inhibitory concentrations 
(MICs) are interpreted using MIC breakpoints set for the United States by The Clinical 
and Laboratory Standards Institute (CLSI). In 2019 CLSI updated fluroquinolone (FQ) 
breakpoints for Enterobacteriaceae. Previously any isolate with an MIC ≤ 1 µg/mL of 
ciprofloxacin would be considered susceptible but based largely on pharmacokinetic/
pharmacodynamic simulations the susceptibility breakpoint was revised to ≤ 0.25 µg/
mL. However, the clinical relevance of this decision remains unclear.

Methods.  All cases of Enterobacteriaceae bacteremia with isolates previously 
considered susceptible but reclassified as resistant (MIC = 1 µg/mL) in adults treated 
with FQs between 08/01/2018 and 07/31/2019 were identified. Demographics, clin-
ical characteristics and outcomes were compared with an equal number of randomly 
selected isolates with an automated MIC reported as ≤ 0.5  µg/mL. Available stored 
isolates with a reported MIC of ≤ 0.5 µg/mL had manual E-testing performed to iden-
tify a more precise MIC.

Results.  29 cases with an MIC = 1 μg/mL were compared with 29 controls with a 
MIC of ≤ 0.5. Only 3 cases and 1 control received FQs as empiric therapy, the remain-
ing patients in each group were transitioned to FQ after a median of 4 days of other 
antibiotics. No significant difference was found for predetermined outcomes including 
30 day mortality, escalation after starting FQ, length of hospital stay, and readmission 
in 30 days (see Table). No primary outcome was thought to be related to antibiotic 
failure. E-testing found no isolates with an MIC = 0.5 μg/mL.

Table 1

Conclusion.  Patients with Enterobacteriaceae bacteremia treated with FQs for 
isolates reclassified as resistant had similar outcomes to those with lower MICs. While 
FQs are generally not recommended as first line empiric antibiotics, FQs may still be 
safe to use as stepdown therapy for isolates with a ciprofloxacin MIC = 1 μg/mL, par-
ticularly if the only alternative may be IV antibiotics. A larger study is needed to con-
firm this.
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Background.  Moxifloxacin (MOX) has in vitro activity against Enterobacterales 
and Stenotrophomonas maltophilia (SM). Although MOX commonly displays lower 
minimum inhibitory concentration (MIC)50/90 values against SM when compared to 
levofloxacin, there are currently no established MOX breakpoints for treatment of SM. 
The Clinical and Laboratory Standards Institute (CLSI) has established interpretive 
categories and MIC breakpoints for levofloxacin (S ≤2µg/ml) against SM. The US Food 
and Drug Administration and European Committee on Antimicrobial Susceptibility 
Testing provide MOX breakpoints for Enterobacterales with susceptible MICs repre-
sented at ≤ 2 µg/mL and ≤ 0.25 µg/mL, respectively. The purpose of this study was to 
evaluate MOX MIC distribution against SM strains recovered from clinical specimens.

Methods.  Clinical samples from patients with suspected infection during cal-
endar year 2018 and 2019 were processed in the microbiology lab of Wake Forest 
Baptist Medical Center. After incubation, SM colonies were identified by MALDI-TOF 
system. MOX susceptibility testing was performed for these clinical isolates by gradient 
diffusion strip methodologies. Results were displayed as MIC (µg/mL) without inter-
pretation. MIC50/90 and susceptibility rates at potential breakpoints were calculated.

Results.  A total of 211 isolates were tested, 112 from 2018 and 99 from 2019. 
MOX MIC50 and MIC90 for all isolates was 0.25 µg/mL and 2 µg/mL, respectively. The 
range of MIC distribution was ≤ 0.006 µg/mL to ≥ 64 µg/mL. Percent susceptibilities 
at incremental MICs, including established MOX breakpoints against Enterobacterales 
and established levofloxacin breakpoints against SM, are represented in Table 1. MIC 
distribution was plotted in Figure 1.

Table 1.  Susceptibility rates of S.  maltophilia to moxifloxacin at theoretical 
breakpoints

Figure 1. Moxifloxacin MIC Distribution against All S. maltophilia Isolates

Conclusion:   With no established breakpoint, these data represent one of the larg-
est samples of MOX MICs against SM in the United States. Using the CLSI breakpoint 
for levofloxacin in SM (MIC of ≤2ug/ml) the overall susceptibility rate is 93%. This 
finding highlights the importance of performing susceptibility testing to this agent by 
the microbiology laboratory and the critical need for MOX breakpoints in SM.
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Background.  Carbapenem-resistant organisms (CROs) represent an urgent 
public health threat and associated with mortality rates up to 60%. Pharmacotherapy 
for these infections remain challenging and historically included multiple agents. 
Meropenem/vaborbactam and ceftazidime/avibactam are options to treat CRO infec-
tions as monotherapy; however, combination therapy is still frequently utilized. Data 
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evaluating outcomes of patients who received combination therapy compared to those 
receiving monotherapy for CRO infections is limited.

Methods.  This retrospective analysis was completed across 7 campuses at 
AdventHealth Orlando (AHO) from March 2018-October 2019. AHO imple-
mented CRO PCR testing in March 2018, to identify carbapenemase producing 
CROs (CP-CROs). Inclusion criteria were hospitalization, age ≥ 18  years, culture 
with CP-CRO detected by PCR, and ≥ 72 hours of either monotherapy or combin-
ation therapy. Primary outcome was clinical success, defined as resolution of signs 
and symptoms of infection and absence of recurrent infection. Secondary outcomes 
included mean length of therapy, mean length of stay, inpatient mortality, adverse reac-
tions and 30-day all cause readmissions.

Results.  CRO was isolated 68 times in 59 unique patients (56% male, mean age 
62  years). Most common sources included urine (41%), sputum (24%) and wound 
(22%). Commonly isolated organisms include K.  pneumoniae (44%) and E.  cloacae 
(29%). Thirty infections (44%) were polymicrobial and 28 patients (41%) had a sec-
ondary source of infection. Forty-three patients (63%) received definitive treatment 
therapy with a single antibiotic. Monotherapy treated patients had higher rates of treat-
ment success (79% vs 68%, p=0.39), lower in-hospital mortality (4% vs 9%, p=0.066), 
less nephrotoxicity (6% vs 10%, p=0.084), shorter length of therapy (9.6 vs 13.4 days, 
p=0.034) and shorter hospital stay (20 vs 34  days, p=0.056). All-cause readmission 
rates were higher in the monotherapy group (18% vs 9%, p=0.78). Minimum inhibi-
tory concentrations (MIC) were reported in 97% of patients.

Conclusion.  Treatment with a single antibiotic for carbapenem-resistant infec-
tions can lead to treatment success, while minimizing adverse events, compared to 
utilizing combination therapy.
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Background.  Acute pulmonary exacerbations (APE) are a frequent cause of hos-
pitalization for patients with CF. PSA is among the most common pathogen impli-
cated in CF APE. Due to repetitive antibiotic courses, multidrug resistance (MDR) 
must be considered leaving few available intravenous antibiotic options. CZA and C/T 
are newer anti-PSA antibiotics that have been used to treat CF APE, but little data are 
available to compare their in vitro activity.

Methods.  Non-duplicate, contemporary, clinical PSA (n=105) isolates were 
acquired from 85 patients during CF APE from 3 US hospital systems. MICs were 
assessed in at least triplicate by reference broth microdilution for C/T, CZA, aztreonam 
(ATM), cefepime (FEP), ceftazidime (CAZ), ciprofloxacin (CIP), levofloxacin (LVX), 
meropenem (MEM), piperacillin/tazobactam (TZP), and tobramycin (TOB). Current 
CLSI breakpoints were used to define susceptibility. Activity was further assessed in 
MDR, CAZ and MEM non-susceptible (NS) phenotypes.

Results.  The mean patient age at isolate retrieval was 31 years (IQR: 21-43), and 
20% were under 18  years. Mucoid morphology was observed in 48 (46%) isolates, 
and MDR defined in 41 (39%). Rates of susceptibility (MIC50/MIC90/%S) were: C/T 
(1/4/92%), CZA (2/8/90%), CAZ (4/64/68%), TZP (8/256/67%), TOB (2/32/63%), 
MEM (1/32/58%), ATM (8/64/57%), FEP (8/≥128/50%), CIP (2/8/27%), and LVX 
(4/16/24%). A mucoid phenotype did not alter %S (non-mucoid vs. mucoid) for C/T 
(93 vs. 92%) or CZA (91 vs. 88%). Among the 41 MDR PSA, activity was 2/16/83% 
and 4/16/76% for C/T and CZA, respectively. C/T, CZA, and MEM %S was 77, 69, 
and 23% for the 35 CAZ-NS isolates. C/T, CZA, and CAZ %S was 84, 77, and 39% for 
MEM-NS isolates.

Conclusion.  These contemporary PSA from patients with CF displayed low sus-
ceptibility rates to most β-lactams, fluoroquinolones, and tobramycin, and MDR was 
common. C/T and CZA retained similarly high susceptibility against these isolates, 
including MDR strains and CAZ-NS/MEM-NS phenotypes. These data justify that 
both CT and CZA may be considered for CF APE due to PSA non-susceptible to cur-
rent standard of care treatment options.
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Background.  Recent data have shown high rates of resistance and co-resistance of 
P. aeruginosa (PsA) to traditional first-line β-lactam antibiotics (piperacillin/tazobac-
tam, ceftazidime, cefepime, and meropenem), with < 45% susceptibility to the others 
when resistance to one agent is present, driving a large medical need for newer agents. 
We compared the in vitro activity of newer Gram-negative antibiotics ceftolozane/
tazobactam (CT), ceftazidime/avibactam (CA), and meropenem/vaborbactam (MV) 
against a global collection of PsA isolates.

Methods.  Data were collected from multiple US hospitals as part of the SMART 
Surveillance Program (2019). Susceptibility testing (MIC, mg/L) was performed by 
broth microdilution, with susceptibility determined by CLSI breakpoints except for 
MV where EUCAST breakpoints were applied due to CLSI offering no susceptibility 
breakpoint criteria.

Results.  865 clinical P. aeruginosa isolates (one unique initial isolate per patient) 
were submitted from 21 US medical centers in 2019. 32% were from ICU patients; 
71% were from lower respiratory tract infections. The phenotypic β-lactam suscepti-
bility profile in this population was piperacillin/tazobactam (79%), ceftazidime (82%), 
cefepime (83%), and meropenem (78%). The table provides the comparative suscepti-
bility rates. Co-resistance between commonly prescribed first line β-lactam antibiotics 
was common. CT, CA and MV were more active than traditional β-lactams, with CT 
having higher in vitro activity regardless of phenotype, followed by CA and then MV.

Table. Probability of Coverage for P.  aeruginosa when Non-Susceptibility or 
Resistance to a Given First Line β-lactam Antibiotic

Conclusion:   To our knowledge, this is the largest multicenter head to head 
comparison of the activities of ceftolozane/tazobactam, ceftazidime/avibactam and 
meropenem/vaborbactam among P.  aeruginosa with varying resistant phenotypes. 
Among the newer agents, ceftolozane/tazobactam demonstrated the most reliable in 
vitro activity against P. aeruginosa with resistance to traditional first-line β-lactams. 
Further studies are needed to translate the potential clinical relevance of these find-
ings in different practice settings with varying rates of antimicrobial resistance among 
P. aeruginosa.
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Background.  To estimate the cost-effectiveness of ceftazidime-avibactam (CAZ-
AVI) for the treatment of hospital-acquired pneumonia (HAP) including ventilator-as-
sociated pneumonia (VAP) caused by multi-drug resistant enterobacteriaceae (MDRE) 
or MDR pseudomonas aeruginosa (MDRPA) in China.

Methods.  A previously published patient-level simulation model was localized to 
China to estimate the cost-effectiveness of first-line CAZ-AVI compared to merope-
nem from a healthcare perspective. Patients flowed through the model which evaluates 
resistance status, response, and adverse events (AEs), which can all lead to a treatment 
switch. Second-line therapy of colistin plus high dose meropenem was used for both 
arms. Resistance rates were 0.7% (CAZ-AVI) and 7.6% (meropenem) for MDRE, and 
10.7% (CAZ-AVI) and 35.5% (meropenem) for MDRPA. Effectiveness rates for CAZ-
AVI and meropenem were based on a randomized, double-blind, phase 3 clinical trial. 
All cost data, including drugs, AEs, and hospitalization were localized to China. Utility 
values were based on response and sourced from the literature. Costs and benefits were 
discounted at 5% over the five year time horizon.

Results.  At a cost-effectiveness threshold of three-times GDP per capita, CAZ-
AVI was cost-effective compared to meropenem for HAP/VAP caused by both MDRE 
and MDRPA with ICERs of ¥147,500 and ¥30,496, respectively. Specifically, CAZ-AVI 
had ¥13,699 and 0.09 additional total costs and QALYs, respectively, within MDRE; 
¥5,207 and 0.17 additional total costs and QALYs, respectively, within MDRPA. Length 


