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Background.  Left ventricular assist device (LVAD) implantation has become an
effective treatment option for patients with severe heart failure. However, infections
remain a substantial risk. Therefore, the aim of this study was to gain insight in the
incidence and outcome of LVAD infections in our center and develop an up-to-date
flowchart for the management of LVAD-related infections.

Methods. A retrospective study was performed which included all patients with
an LVAD implanted between 2006 until 2019, along with a rigorous review of the cur-
rent literature. Clinical records and microbiological laboratory results of all patients
were reviewed. In view of local infectious complications, a flowchart was developed for
the contemporary management of LVAD-related infections (Figure 1).

Results.  Overall, 106 patients (median age 54 years [IQR 47-60], 78% male)
were included, of whom 92 (87%) as bridge-to-transplantation/decision and 14
(13%) as destination therapy. LVAD-related infections occurred in n = 30 (28%)
of the patients. The median time until first infection was 308 days [IQR 115-528],
and the median duration of hospital stay was 16 days [IQR 4-29]. Eighty percent
of LVAD-related infections were driveline-related. The most common causative
pathogen was Staphylococcus aureus, which was present in almost half of the cases
(40%). Patients who experienced infections were younger (46 [IQR 37-57] vs.
56 [IQR 52-62]; P < 0.001).The survival rate at 3 years was 76% in the infected
vs. 94% not infected patients; P = 0.037). A secondary infection occurred in 10
patients (33%). At 3 years of follow-up, 31 patients were successfully transplanted.
Six patients with deep S. aureus driveline infections were treated according to the
standardized protocol of whom 2 with suppressive therapy by cephalexin, with
clinical success so far.

Conclusion.  LVAD infections occur frequently and lead to prolonged peri-
ods of hospital admissions and death. The lack of standardized treatment regimens
complicates the treatment of LVAD-related infections. A comprehensive flowchart to
treat future LVAD-related infections in a protocolized fashion was developed, based
on our single-center experience. While the preliminary results look promising, more
follow-up time of the treated patients is needed.
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Background. Inadequate empiric antimicrobial therapy for Gram-negative bac-
teremia is associated with adverse clinical outcomes. The purpose of this study was to
evaluate the proportion of Gram-negative bacterial isolates recovered from the blood-
stream of patients attending Canadian emergency rooms (ERs) that remain susceptible
to commonly prescribed antimicrobials.

Methods.  Annually from 2007 to 2018, sentinel hospitals across Canada col-
lected bloodstream isolates from patients attending ERs as part of the CANWARD
study. Susceptibility testing was performed using broth microdilution as described by
CLSI (data analysis limited to Gram-negative bacteria in the top 10 pathogens), with
current CLSI breakpoints applied. Extended-spectrum p-lactamase (ESBL)-producing
isolates were confirmed using the CLSI disk diffusion method.

Results.  Gram-negative bacteria among the top 10 bloodstream patho-
gens for patients seen at ERs across Canada were: Escherichia coli (n = 2,414),
Klebsiella pneumoniae (n = 573), Pseudomonas aeruginosa (n = 211), Proteus
mirabilis (n = 119), and Enterobacter cloacae (n = 114). Aggregate suscepti-
bility of these isolates to common antimicrobials was as follows (% susceptible
[S]): meropenem 99.4% S, piperacillin-tazobactam 98.5% S, gentamicin 93.3%
S, ceftriaxone 88.1% S, ciprofloxacin 81.4% S, TMP-SMX 73.5% S. The most
active antimicrobials evaluated vs. E. coli were meropenem (100% S), pipera-
cillin-tazobactam (98.8% S), and ceftriaxone (93.3% S). Ceftriaxone suscepti-
bility among E. coli isolates declined from 95.4% in 2007 to 89.8% in 2018. The
average proportion of E. coli isolates that harbored an ESBL enzyme increased
from 3.4% in the first three study years to 8.4% in the last three study years.
The most active antimicrobials evaluated vs. K. pneumoniae isolates were mer-
openem (99.7% S), piperacillin-tazobactam (98.8% S), gentamicin (97.7% S),
and ceftriaxone (96.9% S).

Conclusion.  The most consistently active antimicrobials for empiric treatment of
patients at Canadian ERs with Gram-negative bacteremia are meropenem and piper-
acillin-tazobactam. Ceftriaxone susceptibility among E. coli has declined over the last
12 years, mostly related to an increase in ESBL-producing isolates.
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Background.  We evaluated the antimicrobial susceptibility of Enterobacterales
(ENT) and P. aeruginosa (PSA) causing bloodstream infections (BSIs) in the United
States (US) hospitals.

Methods. A total of 3,317 ENT and 331 PSA isolates were consecutively collected
(1/patient) from patients with BST in 68 US medical centers in 2017-2018 and tested
for susceptibility (S) by reference broth microdilution methods in a central laboratory
as part of the International Network for Optimal Resistance Monitoring (INFORM)
Program. P-Lactamase screening was performed by whole-genome sequencing on
ENT with decreased S to broad-spectrum cephalosporins (ESBL phenotype).

Results.  The most common ENT species isolated from BSI were E. coli (EC;
41.9% of ENT), K. pneumoniae (KPN; 24.4%), and E. cloacae (ECL; 8.7%), and the
most active agents against ENT were ceftazidime-avibactam (CAZ-AVT; 99.9%S),
amikacin (AMK; 99.6%S) and meropenem (MEM; 99.3%S). CAZ-AVI was active
against all EC and KPN isolates (100.0%S). Only 2 ENT isolates (0.06%) were
CAZ-AVT resistant, 2 NDM-1-producing ECL isolated in the New York City area.
Ceftolozane-tazobactam (C-T) and piperacillin-tazobactam (PIP-TAZ) showed
good activity against EC and KPN (92.2-98.9%S; Table), with limited activity
against ECL (81.9-83.7%S). The most common ESBLs were CTX-M-type, which
was observed in 93% of ESBL producers (mainly CTX-M-15 [64% of ESBL produc-
ers] and CTX-M-27 [13%]), and OXA-1/OXA-30 (42%); 42% of ESBL producers
(n = 333, excluding carbapenemase producers) displayed >2 ESBL genes, mainly
CTX-M-15 and OXA-1/OXA-30 (40% of ESBL producers). The most active agents
against ESBL producers were CAZ-AVI (100.0%S), imipenem (99.4%S), and colistin
(COL; 99.1%S). Only CAZ-AVI (99.4%S), AMK (96.2%S) and MEM (92.8%S) were
active against >90% of multidrug-resistant (MDR) ENT. Among 19 carbapenem-re-
sistant ENT (CRE; 0.6% of ENT), 9 produced a KPC-like, 2 an NDM-1, and 2 an
NMC-A; carbapenemase genes were not found in 6 CRE isolates. COL (100.0%S),
CAZ-AVI (98.5%S), AMK (98.5%S), C-T (98.1%S), and tobramycin (97.0%S) were
very active against PSA.
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