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Background.  Rapid and accurate identification of bacteria is the basis of appro-
priate antibiotic treatment and effective clinical decision-making. Next-generation
sequencing (NGS) platforms such as Oxford Nanopore Technologies (ONT) holds
the promise of a diagnostic revolution by overcoming the limitations of culture-based
identification with rapid molecular detection of bacteria. We have developed a pilot to
evaluate an ONT 16S rRNA gene assay with the ability to provide real-time analysis
and identification of bacterial species. Our aim was to investigate whether long-read
sequencing and high-speed analysis can be combined to create a clinically useful, rapid
diagnostic tool.

Methods. A collection of bacterial isolates representing pathogenic species
received by the clinical laboratory over 1 year was assembled. Sample preparation
was as described in the ONT 16S protocol and included bead beating sample disrup-
tion, MagNA Pure automated nucleic acid extraction (Roche), and PCR amplification
(Thermo). Sequencing was performed on the MinION and GridION X5 platforms.
Output was analyzed with ONT’s automated EPI2ME 168 pipeline which assigns reads
to taxa using BLAST results and the NCBI 16S Bacterial database.

Results. A total of 155 clinical samples with 139 species were sequenced. 119
species were identified at the species level. For 20 samples, a species in the same genus
claimed the majority of reads, with the true species being matched to 3%-41% of reads.
The average proportion of reads assigned to the correct species was 62.2%, specifically
67% for non-Enterobacteriaceae and 33% for Enterobacteriaceae. 4 clinical samples
(3 Bronchoalveolar lavages (BALs), positive for (1) K. pneumoniae, (2) S. pneumo-
niae, and (3) S. pneumoniae, S. enterica, and S. typhimurium, and 1 bone positive for
P, aeruginosa) were also analyzed with sequencing results matching culture.

Conclusion.  Early results show that 16S rRNA sequencing coupled with real-
time analysis was able to accelerate pathogen detection and was able to discriminate
the majority of species from a relevant clinical collection. Pipeline refinement is
required and subsequent confirmatory consensus-based identification may be a helpful
adjunct. Nanopore sequencing shows promise as a rapid bacterial pathogen detection
platform for clinical service.
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Background.  Sepsis presents a major burden to the emergency department
(ED). Because empiric inappropriate antimicrobial therapy (IAAT) is associated with
increased mortality, rapid molecular assays may decrease IAAT and improve out-
comes.We evaluated the cost-effectiveness of molecular testing as an adjunct to blood
cultures in patients with severe sepsis or septic shock evaluated in the ED.

Methods.  We developed a decision analysis model with the primary outcome
the incremental cost-effectiveness ratio expressed in terms of deaths averted. Costs
were dependent on the assay price and the patients’ length of stay (LOS). Three base-
case scenarios regarding the difference in LOS between patients receiving appropriate
(AAT) and TAAT were described.Sensitivity analyses regarding the assay cost and sen-
sitivity, and its ability to guide changes from IAAT to AAT were performed.

Results.  Under baseline assumptions, molecular testing was cost-saving when
the LOS differed by 4 days between patients receiving IAAT and AAT (ICER -$7,302/
death averted). Our results remained robust in sensitivity analyses for assay sensitivity
>52%, panel efficiency 239%, and assay cost <$270. In the extreme case that the LOS
of patients receiving AAT and IAAT was the same, the ICER remained <$20,000/death
averted for every studied sensitivity (i.e., 0.5-0.95), panel efficiency >34%, and assay
cost <$313. For 2 days difference in LOS, the bundle approach was dominant when the
assay cost was <$135 and the panel efficiency was 277%.

Conclusion.  The incorporation of molecular tests in the management of sepsis
in the ED has the potential to improve outcomes and be cost-effective for a wide range
of clinical scenarios.
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Background.  Patients with suspected urinary tract infection (UTI) are often
prescribed an empiric antibiotic treatment due to delays in obtaining results of urine
cultures. The BacterioScan System measures the turbidity of incubating urine speci-
mens to provide a qualitative determination of bacteriuria at a density of >5 x 10" col-
ony-forming units (CFU)/mL within approximately 3 hours. We examined the utility
of the BacterioScan assay in predicting bacteriuria and assessed the potential impact of
this test to reduce the number of urine cultures processed.

Methods.  Urine samples received for culture in the microbiology laboratory of
the Cleveland VA Medical Center were collected daily between September 2018 and
December 2018. For each specimen, we performed a bacterioscan diagnostic test and
compared it with the result of the traditional culture and urinalysis if available. Urinary
cultures were categorized into 4 groups as defined in Figure 1. We compared the sen-
sitivity and specificity of the bacterioscan vs. urinalysis (leukocyte esterase and/or py-
uria) results.

Results. 120 urine samples were tested. As shown in Table 1, the BacterioScan
had better sensitivity and specificity than the urinalysis for detection of positive urine
cultures. The use of the BacterioScan to rule out UTT could have accurately spared
69 of 120 (57.5%) samples from traditional culture and prevented 26 of 120 (21.6%)
from possible misinterpretation as infection due to reporting of growth. BacterioScan
resulted in 4 of 31 (12.9%) false negatives, but all occurred when positive cultures were
due to viridans streptococci or uropathogens in numbers below 100,000 CFU.ml.

Conclusion.  The BacterioScan system is a rapid diagnostic test that provides
early information on urine culture results that could help to avoid overuse of empir-
ical antimicrobials in patients with suspected UTI and decrease the workload of the
Microbiology Laboratory.
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Background.  We recently demonstrated that 16S rRNA PCR/sequencing per-
formed on biofilms dislodged from extracted CIEDs into a salt solution—referred to as
“sonicate fluid’ (SF)—may be used to detect pathogens in culture-negative CIED infection
(Clinical Infectious Diseases, ciz266, doi:10.1093/cid/ciz266). The method we described
included a DNA extraction/purification step, which can be time consuming and costly.
Here, we evaluated an extraction-free approach to 16S rRNA gene PCR/sequencing.

Methods. 28 SF samples derived from explanted clinically-infected CIEDs were
tested. Cases were categorized as “culture-positive” (C-P) if 220 cfu/10 mL were recov-
ered, and as “culture-negative” (C-N), if <20 cfu/10 mL were detected in SF culture. The
extraction-free method consisted of a single step of lysis at 1,000 rpm, 95°C for 5 min-
utes using an Eppendorf ThermoMixer®. DNA extraction (the comparator method)
was performed using the ZymoBIOMICS™ Kit with modifications. Samples were
processed using both methods, followed by amplification of the 16S rRNA gene and bi-
directional Sanger sequencing. Crossing points (CPs) generated by the two approaches
were compared. Organisms detected by the two PCR methods were compared with
those detected with culture.
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Results.  Of the 28 samples tested, 13 were C-N and 15 C-P. The extraction-free
method generated an amplicon in 13/15 C-P cases, with CPs ranging from 26 to 36
cycles vs. 100% (15/15) detected with the DNA extraction method and Cps of 19 to
32. Usable sequence length for the extraction-free method was of 359 (interquartile
range, 307-390) vs. 390 (interquartile range, 308-396) base pairs with DNA extrac-
tion. Genus-level concordance between bacteria detected by culture in C-P samples
and those found using the extraction-free and extraction methods was 92% (12/13)
and 93% (14/15), respectively. Bacteria were detected by the extraction method in 2/13
C-N specimens, with none detected with an extraction-free method.

Conclusion.  The described extraction-free method may be suitable for testing
SF derived from CIEDs using 16S rRNA gene PCR/sequencing, saving time and cost.
More studies are needed to establish clear cutoffs for interpretation of results and to
assess for PCR inhibitors in the studied specimen-type.
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Background.  Ibalizumab (IBA), a humanized monoclonal antibody, is the first
CD4-directed post-attachment HIV-1 inhibitor. It was approved by the FDA in March
2018 based on results from the pivotal Phase 3 TMB-301 clinical study.

The TMB-311 expanded access protocol Cohort 2 enrolled treatment-experienced
patients with multidrug-resistant (MDR) HIV-1 infection to further evaluate the ef-
ficacy, safety and tolerability of IBA in combination with an optimized background
regimen (OBR). Here, we report the results through 48 weeks of treatment in these
patients.

Methods.  Major eligibility criteria included HIV-1 viral load (VL) >1000 copies/
mL, resistance to 21 antiretroviral (ARV) medication from three different ARV classes
and full viral sensitivity to =1 ARV agent. Treatment started with IBA 2000 mg intra-
venously (IV) on Day 0 and then 800 mg IV (maintenance) every 2 weeks thereafter.
OBR with 21 fully active agent also started at Day 0.

Results.  Cohort 2 enrolled 38 patients with a median age of 53 years, mostly
male (87%) and white (53%). At Baseline, median VL was 4.7 log, copies/mL, CD4
cell count was 26 cells/mm” and overall susceptibility score of 1. A 20.5 log, decrease
in VL from Baseline was achieved in 28 of 37 patients (76%) at Day 7. Of 24 patients
who completed the Week 24 visit, 11 (46%) had HIV-1 RNA levels <50 copies/mL. Of
17 patients with a VL assessment at Week 48, 8 (47%) achieved <50 copies/mL. Seven
patients did not have a Week 48 endpoint because they withdrew from the study to
receive commercial IBA. At both time points, the median change in VL from Baseline
was -2.6 log, = copies/mL. The most frequently reported treatment-emergent adverse
events (TEAEs) were diarrhea (24%), headache (21%), and nausea, cough, rash, and fa-
tigue (16% each). No injection site reactions related to IBA were reported. Most events
were mild; 9 patients reported Grade >3 TEAEs. Two events were fatal (sepsis and car-
diac arrest); neither related to IBA. One event of immune reconstitution inflammatory
syndrome was reported and considered possibly related to IBA.

Conclusion.  Results from Cohort 2 patients of TMB-311 (IBA + OBR) demon-
strate durable viral suppression in this difficult-to-treat patient population and with a
safety profile consistent with pivotal Phase 3 study of IBA.
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Background.  Options for treatment of carbapenem-resistant Enterobacteriaceae
(CRE) infections were historically limited to antibiotics with limited efficacy and sig-
nificant toxicities. Ceftazidime/avibactam (CA) and meropenem/vaborbactam (MV)
are superior to older regimens; however, a direct comparison of the agents is lacking.
This study compared clinical outcomes including recurrence of infection and emer-
gence of drug resistance in patients who received CA vs. MV for CRE infections.

Methods.  This was a multicenter, retrospective cohort study of adults with CRE
infections who received CA or MV for 272 hours from February 2015 to October 2018.
Patients with localized urinary tract infection were excluded. The primary endpoint
was clinical success (30-day survival, resolution of signs and symptoms of infection,
sterilization of blood cultures within 7 days in patients with bacteremia, absence of
recurrent infection). Secondary endpoints included 30- and 90-day mortality, adverse
events (AE), recurrent CRE infection within 90 days, and development of resistance
in patients with recurrent infection. We conducted a post hoc subgroup analysis in
patients with recurrence to compare development of resistance in those who received
CA monotherapy, CA combination therapy, and MV monotherapy.

Results. 131 patients were included (CA: 105 patients, MV: 26 patients), 40% had
bacteremia. No statistical difference in clinical success was observed between groups
(62% vs. 69%, respectively, P = 0.49). Patients in the CA arm received combination
therapy more often than patients in the MV arm (61% vs. 15%, P < 0.01). No difference
in 30- and 90-day mortality resulted among groups, but numerically higher rates of
AE were observed in the CA group (38% vs. 23%, P = 0.17). In patients with recur-
rent infection, development of resistance occurred more often with CA monotherapy,
though not statistically significant (Table 1). One case of MV resistance was observed
in a patient who had received 4 prior courses of MV, but this episode was outside of
the study period.

Conclusion.  Clinical success was similar between the groups despite MV being
used more often as monotherapy. Development of resistance and rates of AE were
higher in the CA group compared with MV therapy.

Table 1. Post-hoc subgroup analysis of patients with recurrent CRE infection

CA herapy CA combination | MV monotherapy )
n(%) n=41 n=064 n=22 " P value
Recurrent CRE infection 9 (22.0) 6(9.4) 3(13.6) 0.20
MIC increase 5(122) 1(1.6) 0 0.13
Development of resistance 3(13) 0 0 021
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Background.  LP is associated with severe CABP, rapid onset, and high mor-
bidity/mortality. Poor outcomes in CABP have been linked to receiving inappropriate
empiric therapy or delayed treatment (tx). LEF, a novel IV/oral pleuromutilin, demon-
strated efficacy/safety in noninferiority studies (LEAP 1/2) vs. MOX in adults with
CABP. We report efficacy/safety of LEF in patients with LP based on a pooled analyses
of LEAP 1/2 data.

Methods. In LEAP 1, PORT III-V patients received LEF 150 mg IV ql12h for
5-7 days or MOX 400 mg IV q24h for 7 days, with optional IV-to-oral switch (600 mg
LEF q12h or 400 mg MOX q24h). In LEAP 2, PORT II-IV patients received oral LEF
for 5 days or oral MOX for 7 days. Both studies assessed early clinical response (ECR)
at 96 + 24 hours after first dose in the intent-to-treat (ITT; all randomized patients)
population and investigator assessment of clinical response (IACR) at test-of-cure
(TOG; 5-10 days after last dose) in the modified ITT (received =1 dose) and clinically
evaluable (met predefined evaluability criteria) populations. LP was identified from
baseline (BL) samples by culture, serology (IgG, Zeus L. pneumophila group 1-6 in-
direct fluorescent antibody assay), urine antigen testing (BinaxNOW), and real-time
PCR (positive for ssrA). Efficacy analyses herein were done in the microbiological ITT
(microITT, treated patients with BL CABP-causing pathogen), microITT-2 (no PCR),
and microbiologically evaluable populations; safety analyses included all randomized/
treated patients.

Results.  Of 65 pooled microITT patients, median age was 60 y, 66% were male,
51% had a normal renal function, and 54%/25% were PORT III/IV. LP was identified
in 9.3% (34/364) of LEF patients (7 [20.6%]/19 [55.9%]/8 [23.5%] PORT II/III/IV)
and in 9.0% (31/345) of MOX patients (7 [22.6%]/16 [51.6%]/8 [25.8%] PORT TI/III/
IV), primarily by urine antigen or serology (table). Patients with LP in both tx groups
achieved high and similar responses across all endpoints (Figures 1 and 2). In both tx
groups, TEAE rates were low and comparable (~32%) and most were mild to mod-
erate; 5 patients (3 LEF; 2 MOX) had treatment-emergent SAEs, all unrelated to tx.
No patients died due to TEAEs; no LEF patients and 2 MOX patients discontinued tx
due to TEAEs.
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