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Background. Aspergillus fumigatus is the leading cause of invasive aspergil-
losis (IA), a lethal infection among immunocompromised patients. Guideline-
recommended antifungal therapy against IA is a triazole antifungal, with other
secondary options including an echinocandin and amphotericin B. Concerns about
drug-host toxicity and antifungal resistance have been globally reported, so new, safe,
and effective therapeutics are imperative.

Methods. In vitro, CLSI standards were upheld as we tested APX2041, voricona-
zole, caspofungin, and amphotericin B against various A. fumigatus strains. In vivo
we assessed toxicity and efficacy of APX2104 in immunocompromised mice respect-
ively. Neutropenia was induced with 150 mg/kg of cyclophosphamide on days -2/+3
and 250 mg/kg of cortisone acetate on days -1/+6. Imnmunocompromised mice were
infected in an inhalation chamber via 12 mL of aerosolized spores of A. fumigatus
CEA10 at a concentration of 1x10° spores/mL (Day 0). Treatment started day +1 and
ended day +7.

Results.  In vitro, APX2041, the active-form of APX2104, has over a 16-fold lower
minimum effective concentration (MEC) when compared to voriconazole, caspo-
fungin, and amphotericin B against various A. fumigatus strains, including echinocan-
din- and azole-resistant strains.

In vivo, given preliminary pharmacokinetic data, APX2104 was tested in non-in-
fected immunocompromised mice at 60 mg/kg and 78 mg/kg once per day (QD).
Deaths due to toxicity were seen only at a dose of 78 mg/kg, so 60 mg/kg was set as a safe
dose for our in vivo efficacy studies. In IA-challenged neutropenic mice, treatment with
either posaconazole (20 mg/kg BID) or APX2104 (60 mg/kg QD) equally prolonged
survival in 14 of 15 (93%) mice 14 days post-infection (p= 0.985). Untreatment con-
trol yielded a survival of 3 of 15 (20%) 14 days post-infection (p= < 0.001). Consistent
with our survival studies, H&E and GMS histological samples also demonstrated that
APX2104 treatment decreased fungal burden within the lungs of neutropenic mice
when compared to the untreated group.

Conclusion. Future studies will test the efficacy of APX2104 and posaconazole
against azole antifungal resistant strains in vivo, as our preliminary findings sug-
gest that APX2104 is a plausible solution to cure IA disease and combat antifungal
resistance.
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Background. With the rise of the antimicrobial resistance between different
genera and species of bacteria, Phage Therapy is becoming a more realistic and access-
ible option for patients with limited or no antimicrobial options. Being able to have
rapid access to a collection of clinical active phages is key for rapid implementation of
phage therapy. The Microbiology Department at AdventHealth Orlando is performing
routine screening of environmental and patient samples for isolation of phages against
non-fermenting Gram negative bacteria to develop a Phage Bank.

Methods.  Protocols for phage isolation from environmental sources such as lakes,
rivers and sewers and clinical samples were developed. A series of respiratory, throat,
stool and urine samples were processed following an internal protocol that includes
centrifugation, filtration and enrichment. Clinical samples were centrifugated for 10
minutes, filtered using 0.45um centrifugation filters, seeded with targeted host bac-
teria (clinical isolates) and incubated at 35°C for 24 hours. The enriched samples were
centrifugated and filtered for a final phage enriched solution. Screening and isolation
were performed using the Gracia method over trypticase soybean agar (TSA) for
plaque morphology and quantification. Host range screening of other clinical isolates
of P. aeruginosa was performed using the new isolated and purified phages.

Results. 4 lytic phages against clinical strains of P. aeruginosa from patient with
diagnosis of cystic fibrosis (CF), were isolated and purified from 4 different respiratory
samples, including sputum and bronchial alveolar lavage. All phages showed pheno-
typical characteristics of lytic activity. 1 phage was active against 4 strains of P. aerugi-
nosa, 1 phage was active against 2 strains of P. aeruginosa and the remaining 2 phages
were active only against the initial host target strain.

Conclusion. 'With this study we demonstrated the potential use of clinical sam-
ples as source for isolating active bacteriophages against clinically significant bacteria
strains. Clinical samples from vulnerable population of patients with chronic infec-
tions are part of our routine “phage-hunting” process to stock and grow our Phage
Bank project for future clinical use.
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Background. Linezolid causes thrombocytopenia, which limits its use. In cell
culture and in tissues from treated patients, linezolid impairs mitochondrial protein
synthesis (due to structural similarities and common binding sites between bacterial
and mitochondrial ribosomes). Recent studies have shown that mitochondria act as
a key relay in the process leading from activation of the thrombopoietin receptor to
megakaryocytes differentiation.

Methods. Validated ex-vivo human model of hematopoietic stem cells (HSC)
differentiation for (i) measuring megakaryocytes, granulocyte-monocytes, and
burst-forming unit-erythroids colony formation; (ii) differentiation into megakaryo-
cytes (conversion of CD34+ into CD41+/CD42+ cells; morphology) and proplatelets
formation, (iii) mitochondrial toxicity (electron microscopy; cytochrome c-oxidase ac-
tivity [partly encoded by the mitochondrial genome]).

Results.  'We show that linezolid (and the recently approved tedizolid), both at
concentrations corresponding to their human serum concentrations) inhibit the mat-
uration of HSC into fully differentiated megakaryocytes (CD41 and CD42-positive
cells) and the formation of proplatelets. Optic and Electron microscopy) showed an
impairment of the formation of typical megakaryocytes (lack of large polylobulated
nuclei and of intracellular demarcation membrane system [required for platelet for-
mation]), together with disappearance of the internal structure of mitochondria.
Biochemical studies showed a complete suppression of the activity of cytochrome
c-oxidase (a key enzyme of the mitochondrial respiratory chain).

Conclusion. Our study provides for the first time insights in the mechanism of
thrombocytopenia induced by linezolid and tedizolid, identifying mitochondria as
their target and showing that the drugs will impair the differentiation of hematopoietic
stem cells into mature platelets-releasing megakaryocytes. It illustrates how mitochon-
dria dysfunction may play a key role in toxicology and diseases, while paving the way
for rational approaches for the design and screening of less toxic derivatives for the
benefit of future patients.
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Background. Mecillinam is a unique amidinopenicillin antibiotic, being the first
and the only compound in its class. In contrast to other beta-lactams, it has a unique
mechanism of action whereby it exerts its antibacterial activity through binding to
penicillin binding protein 2. Pivmecillinam is the oral-prodrug of mecillinam and rec-
ommended as a first line therapy in the IDSA guidelines for uncomplicated urinary
tract infections (uUTI), despite not yet being available in the USA. To support the
clinical development of mecillinam and pivmecillinam in the USA for the treatment
of both complicated UTI and uUTI this study investigated the activity of mecillinam
against Enterobacterales isolates from the USA during 2018.

Methods. A total of 1,090 isolates from urinary tract infections from patients in
the USA were tested. Activity of antibiotics was tested by CLSI methodology and sus-
ceptibility interpreted according to CLSI guidelines.

Results.  Susceptibility and activity of each antibiotic are shown in the Table.
Mecillinam MIC, | and MIC, were 0.25 and 4 pg/mL, respectively and 94.5% of
isolates were susceptible. Fosfomycin MIC, and MIC, were 2 and 32 pg/mL, re-
spectively and 95.7% of isolates were susceptible. The other four comparator anti-
biotics showed MIC, values >8 pg/mL and a 70.5 - 79.9% susceptible isolates. The
highest MIC, against all isolates combined was 64 pg/mL for nitrofurantoin and the
highest percentage of resistance was obtained with trimethoprim-sulfamethoxazole
with 29.5%. Resistance towards ceftriaxone and ciprofloxacin was 19.6% and 26.1%,

respectively.
Table
Susceptibility MIC (pg/mL)

Drug Breakpoints (S|IIR) %S %l %R MICs  MICso MIN MAX
MEC =8]16]=232 9450 1.5 4.0 0.25 4 0.03 >128
CRO 11224 79.9 05 196 003 >8 <0.015 >8
ClP <0.25]05]=1 5 25 260 0015 >8 <0.002 >8
FOS <64 | 128 | 2256 9.7 23 20 2 32 <0.06 >256
NIT <32|64|2128 706 198 95 16 64 <2 >128
SXT (1:19) <2/38 | - | =4/76 705 - 295 012 >8 =0.015 >8

MEC, mecillinam; CRO, ceftriaxone; CIP, ciprofloxacin; FOS, Fosfomyein; NIT, nitrofurantoin;
SXT (1:19), trimethoprim / sulfamethoxazole (1:19)

Conclusion. Overall, mecillinam showed the lowest MIC, and a comparable sus-
ceptibility profile (94.5 % susceptible and 4.0 % resistant) to fosfomycin (i.e. 95.7%
and 2.0% resistant) susceptible isolates). Resistance to ceftriaxone, ciprofloxacin and
trimethoprim/sulfamethoxazole around or above 20% is concerning for their clinical
usage to treat urinary tract infections. These encouraging susceptibility data warrant
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further studies to support the clinical development of mecillinam/pivmecillinam for
the treatment of UTI in the USA.
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Background. Antimicrobial resistance to gram negative organisms is an increas-
ing issue worldwide, particularly with regards to extended-spectrum B-lactamase
(ESBL) and carbapenem-resistant Enterobacteriaeceae (CRE) producing organisms.
Meropenem/vaborbactam (M-V) is an approved antimicrobial for treatment of some
CRE infections. This study compares the outcomes of patients with CRE who were
treated with M-V to standard of care (SoC) therapy.

Table 1. Results

Table 1. Results
Treated with M-V Treated with SoC P value
[N=25) (N=25)
Mean age (50) 63 66 0.526
Female 36% 60% 0.156
Mean length of stay in 33 32 0.899
days (5D}
Infection source
Intraabdominal 56% 56%
Pneumonia 24% 24% -
Genitourinary 16% 16%
Skin/Soft tissue 4% A%
Pathogen isolated
Klebsiella preumoniae 52% 48%
Escherichia coli 20% 20%
Enterobacter sp. 20% 16% -
Citrobacter freundii 4% 8%
Serratia marcescens o 4%
Other Klebsiella sp. 4% 4%
30 day mortality 48% 32% 0.387
30 day issi 20% 16% 1
Clinical outcome
Cure 52% 28% 0.148
Improved 0% 40% 0.001
Failure 48% 32% 0.098
Non-evaluable o 0 -
Micrebiological outcome
Eradication 24% 4% 0.098
Presumed eradication 28% 68% 0.01
Persistence 8% 6% 1
Presumed persistence A40% 24% 0.364
Treated with M-V Treated with SoC P value
(N=11) (N=15)
Acute kidney injury® 16% 8% 1

[*AKI was defined as an occurrence of post-baseline Cr >1.5 times the baseline serum
creatinine, from 48 hours post-therapy completion. A total of 14 patients were excluded in the
M-V group, and 10 patients in the S5oC group due to baseline Cr > 2.0.]

Methods: A retrospective chart analysis was performed which analyzed 25
patients in the M-V group and 25 patients in the SoC group at an 800-bed tertiary care
hospital in Southeast Michigan. Patients were matched by type of infection. Variables
included basic demographics, infection source, bacterial species, as well as 30-day re-
admission, ICU admission, and creatinine pre- and post-treatment. The primary out-
come of interest was 30-day mortality and clinical outcome (cure/improved/failure).
Secondary outcomes included microbiological outcome (eradication/presumed eradi-
cation/persistence/presumed persistence) and acute kidney injury (AKI) on therapy.
The data was analyzed using SPSS version 14.0.

Results. 'The most commonly used antibiotics in the SoC group were ceftazi-
dime-avibactam (64%) and cefepime (32%). In both groups, the most common in-
fection source was intra-abdominal (56%). The most commonly isolated pathogen
in each group was Klebsiella pneumoniae (52% in M-V and 48% in SoC). Mortality
and re-admission at 30 days did not differ statistically between the two groups.
However, patients who received M-V were found to be more likely to achieve clin-
ical cure, although this did not achieve statistical significance. Patients who were
treated with SoC were significantly more likely to achieve an improved clinical out-
come and presumed microbiological eradication (p=0.001 and 0.01 respectively).
Of the 50 patients, only 26 patients (52%) met criteria to analyze for AKI. Patients
who received M-V were more likely to have AKI (16% compared to 8%) but this did
not reach statistical significance.

Conclusion. M-V is an important option for care of patients with infections
due to MDR gram-negative bacteria. However, further studies are warranted to

determine whether its use is associated with reduced mortality and improved clin-
ical outcomes.
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Background. Ceftolozane/ Tazobactam (C/T), Ceftazidime/ Avibactam
(C/A), Meropenem/ Vaborbactam (M/V) and Imipenem/ Relebactam (I/R) are
new combination beta-lactam/ beta-lactamase inhibitor antibiotics primarily used
to treat multidrug-resistant (MDR) Gram-negative infections. This study synthe-
sized outcomes of comparative observational studies and randomized control tri-
als (RCTs) that evaluated clinical success of these antibiotics compared to other
therapies.

Methods. PubMed, EMBASE, and Google Scholar were searched from January
1%, 2013 through October 1%, 2019 for comparative observational studies and RCTs of
C/T, C/A, M/V and I/R in patients with pneumonia, complicated intra-abdominal and
urinary tract infections. Study and patient demographics were collected along with
clinical and microbiological success rates. Meta-regression analysis was used to deter-
mine the pooled effectiveness of C/T, C/A, M/V, and I/R. Heterogeneity and publica-
tion bias were assessed via I” values and funnel plots, respectively.

Results.  Literature search returned 1,645 results. After exclusion criteria, 21
publications representing 6,246 patients were retained: 16 RCTs (8 C/A, 3 C/T, 3 I/R,
2 M/V) and 5 comparative observational studies (3 C/A, 2 C/T). Pooled risk ratios
for clinical success showed that all four antibiotics were non-inferior to comparator
antibiotics (0.99 (95% CI (0.97-1.01)). Eleven of the sixteen RCTs evaluated micro-
biological success; pooled risk ratio was 1.08 (95% CI 1.04-1.13), indicating that older
therapies were more successful at microbiological eradication than newer antibiotics.
Only 6 of the included studies (3 RCTs and 2 observational studies) focused on patients
with MDR infections. Limiting the analysis to MDR RCTs did not change the overall
conclusions.

Conclusion.  Although older therapies had slightly higher microbiologic clear-
ance, pooled clinical success rates for C/A, C/T, M/V, and I/R were non-inferior
to older therapies, including in studies focused on patients with MDR infections.
Additional studies are needed to further evaluate these drugs’ effectiveness for treat-
ment of MDR infections.
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Background. Unusual non-glucose fermenting Gram-negative (NFGN) patho-
gens, including Burkholderia cepacia species complex, Achromobacter spp, Alcaligenes
spp, Aeromonas spp, and other genera, can cause serious hospital-acquired infections in
immunocompromised patients. Some genera are inherently resistant to common drug
classes and can acquire other resistance mechanisms, making them difficult to treat.
In this study, we analyzed the susceptibility of NFGN isolates to minocycline (MIN).
Isolates were collected as part of the SENTRY Antimicrobial Surveillance Program
from 2014-2019.

Methods. From 2014-2019, unusual NFGN isolates were collected from hospi-
talized patients in 102 hospitals in 35 countries on 4 continents. Hospitals submit-
ted 1 isolate per patient per infection episode that met local criteria for being the
likely causative pathogen. Identification was performed by the submitting labora-
tory and confirmed by JMI Laboratories with matrix-assisted laser desorption ion-
ization-time of flight mass spectrometry or other molecular methods as required.
Isolates were tested for MIN susceptibility using the CLSI broth microdilution
method at JMI Laboratories. All infection types were included in the susceptibility
analysis.

Results. 'The most common infection from which the NFGN were isolated was
pneumonia. The top 5 NFGN species were Achromobacter xylosoxidans (n=202),
Burkholderia cepacia species complex (n=199), unspeciated Achromobacter (n=190),
Aeromonas spp (n=127), including Aeromonas hydrophila (n=35), Chryseobacterium
spp (n=59), and Alcaligenes faecalis (n=42). The % susceptible and MIC,  values of
MIN for these species are shown in the table.

Conclusion. MIN had > 85% susceptible for the most frequently isolated unusual
NFGN, including 92% susceptible for Achromobacter spp. and 85.9% for B. cepacia.
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