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Background. Oral vaccines delivered as tablets offer several advantages over tra-
ditional injection-based vaccines including ease of distribution and administration as 
well as temperature-stable formulation options. Oral vaccination is also advantageous 
because it directly induces a strong mucosal response, which is thought to be crit-
ical for preventing future infections. Here we present results from a phase II clinical 
challenge study comparing efficacy of an oral recombinant adenovirus-based vaccine 
expressing hemagluttinin (HA) from A/California 04/09 to that of a commercial inject-
able quadrivalent (QIV) influenza vaccine.

Methods. In this 2016–2017 clinical trial (NCT02918006), subjects were immu-
nized with either oral vaccine, QIV, or placebo and then challenged 90 days post-immu-
nization with wildtype influenza A H1 virus to measure vaccine efficacy and durability. 
Protection was assessed by measuring changes in HAI titres, microneutralization, and 
IgA/IgG ASC assays. Additionally, exploratory flow cytometry evaluated quantitative 
and qualitative aspects of immunogenicity including markers of activation and mucosal 
homing on B cells. Analysis was performed on days 0 and 7 post-immunization and 0 
and 6 days post-viral challenge. Plasmablasts sorted from PBMCs were then isolated for 
genomic DNA and sequenced for heavy chain receptor sequencing using NGS analysis.

Results. Of the subjects immunized with Vaxart’s oral tablet vaccine, 48% were pro-
tected. QIV, by comparison, protected 38% of immunized individuals. Only 37% of Vaxart 
subjects developed influenza infection compared with 44% of QIV subjects and 71% of 
placebo subjects. While both vaccines induced a humoral immune response, FACS ana-
lysis and NGS revealed that Vaxart subjects had more activated plasmablasts expressing 
surface mucosal homing markers and a more diverse B cell population than QIV subjects.

Conclusion. Vaxart’s oral influenza tablet vaccine protected against influenza 
infection as well or better than injectable QIV. However, the mechanism of protec-
tion appears to be unique to the route of immunization; oral immunization allows for 
specific homing of influenza specific B cells to sites of infection and produces a more 
diverse antibody repertoire.
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Background. Identifying bacterial coinfection in influenza patients can be diffi-
cult as the symptoms of simple influenza vs. mixed infections are often similar, leading 
to antibiotic overuse. A new host-response assay (ImmunoXpert™) that integrates the 
levels of three proteins (TRAIL, IP-10, and CRP) was shown to exhibit high perfor-
mance in distinguishing between bacterial and viral disease in two double-blind val-
idation studies. Here we sought to evaluate its ability to differentiate between simple 
influenza and influenza with bacterial coinfection.

Methods. The study population included 653 febrile pediatric and adult patients 
prospectively recruited in the “Curiosity” study. Patient etiology (simple viral vs. mixed 
infection) was determined by unanimous expert adjudication based on comprehen-
sive clinical, laboratory and radiological assessment. Influenza strains (A or B) were 
detected using multiplex PCR applied to nasal swabs (Seeplex-RV15). We compared 
the expert panel diagnosis with the assay that gives three possible outcomes: viral, bac-
terial (including viral with bacterial coinfection) or equivocal. An equivocal outcome 
does not provide diagnostic information and is observed in ~10% of cases.

Results. Out of 653 patients, 51 had positive influenza detection and unanimous 
expert diagnosis: 44 simple viral infections and seven influenza with bacterial coinfec-
tions (Figure 1). Antibiotics were prescribed to all seven cases of influenza with bac-
terial coinfection and to 20/44 cases adjudicated as simple viral infections, indicating 
an overuse rate of 45%. The assay correctly classified 40 of the 44 simple viral cases 
(out of the remaining four, two were assigned viral with bacterial coinfection, and two 
received equivocal outcomes) as well as five of the seven viral with bacterial coinfection 
cases (the remaining two received equivocal outcomes) supporting the assay’s potential 
to reduce antibiotic overuse 5-fold (from 45% to 4/44 = 9%, P < 0.001).

Conclusion. The host–response assay can differentiate between simple influenza 
and influenza patients with bacterial coinfection, with potential to reduce antibiotic 
overuse. Utility studies are warranted to demonstrate that the assay can safely assist 
physicians in correct management of influenza patients.
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Background. Fever and neutropenia (FN) are frequent complications in children 
with cancer who receive chemotherapy. Although there is evidence of the efficacy of 
outpatient treatment, inpatient treatment is the standard of care in Mexico City. We 
aimed to determine whether sequential parenteral-oral outpatient treatment is non-in-
ferior to intravenous inpatient treatment for children with FN in a middle-income 
setting.

Methods. Randomized controlled clinical trial in subjects 1 to 18 years old with 
low-risk FN in three hospitals in Mexico City. After 48 to 72 hours of cefepime in-
patient treatment, subjects were eligible to participate if they were afebrile for at least 
24 hours, had negative cultures and no source of infection. Subjects were randomly 
assigned to either continue receiving cefepime (inpatient arm) or start receiving cefix-
ime (outpatient arm). Primary end point was treatment failure define as new onset 
fever, new source of infection or necessity of change antibiotic. Estimated sample size 
was 68 FN episodes per group. Parametric and nonparametric statistical analyses were 
performed for comparisons between groups.

Results. Between July 2015 and September 2017, a total of 1,237 episodes of FN 
were evaluated, of which 469 episodes were eligible. From these, 388 were excluded: 
337 due to not meeting the inclusion criteria, eight parents refused to participate, four 
were evaluated after 72 hours of treatment and three were excluded for other reasons. 
Of the 117 randomized episodes, 59 were allocated into the outpatient arm and 58 
into the inpatient arm. After randomization, demographic and clinical variables did 
not differ between groups. Treatment failure occurred in 6.9% (4) of patients in the 
inpatient arm vs. 0% in the outpatient arm (P = 0.05). Failures were associated to influ-
enza B infection, catheter related blood stream infection and fever without a source. 
Mean duration of antibiotics was 4.6 days [SD (standard deviation) 4.5 days, C.I. 95% 
3.5–5.8 days] in the outpatient arm and 4.4 days (SD 2.5 days, CI 95%, 3.7–5.0 days) in 
the inpatient arm (P = 0.70).

Conclusion. In our population, outpatient sequential, parenteral-oral treatment 
with cefixime seems to be as safe and efficacious as parenteral inpatient treatment of 
low-risk FN episodes.
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Background. Numerous microbiota-based therapies are being evaluated for 
prevention of C. difficile infection (rCDI), a public health threat with high recurrence 
rates associated with the current standard of care. RBX2660, a standardized micro-
biota-based drug, was efficacious for preventing rCDI in a double-blinded Phase 2b 
clinical study (PUNCH CD 2). Herein we report the durability of RBX2660 beyond the 
initial primary clinical end-point of a subsequent Phase 2 open-label study, demon-
strating rCDI prevention at 6 months post-treatment.

Methods. This prospective, multi-center, open-label Phase 2 study enrolled sub-
jects who had experienced either ≥2 recurrences of CDI following standard-of-care 
antibiotic therapy or ≥2 episodes of severe CDI requiring hospitalization. Participants 
received up to two doses of RBX2660 delivered via enema with doses 7 days apart. The 
primary endpoint of the open-label clinical study defined efficacy as absence of CDI at 
8 weeks from the last dose. Safety follow-ups and durability assessments occurred via 
telephone at 3, 6, 12, and 24 months. The study is ongoing, and not all subjects have 
completed their assessments.

Results. This study included 149 RBX2660-treated subjects and 110 historical 
control subjects from 31 and 4 centers, respectively, in the United States and Canada. 
At 8-weeks post-treatment, RBX2660’s efficacy in preventing rCDI (79.9%; 119/149) 
was higher than CDI-free rates in the historical control group (51.8%, 57/110; P < 
0.001). Of the 119 subjects who were determined to be treatment success at 8 weeks, 
117 have data through 6 months, of which 8 were exited for non-CDI reasons. Of those 
109 subjects through the 6-month follow-up, 3 (2.8%) had a new CDI beyond 8 weeks 
after enema. The 6-month long-term CDI-free rate was 97.2% (106/109) (median fol-
low-up: 182 days; mean: 177 days).

Conclusion. RBX2660, a microbiota-based drug, was efficacious for the preven-
tion of recurrent CDI with long-term durability at 6-months post-treatment; a result 
consistent with 6-month rCDI prevention reported for the Phase 2b PUNCH CD 2 
trial. Long-term follow-up of RBX2660 safety and efficacy 24 months is ongoing.
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Background. Nephrotoxicity is a common complication of CST-based ther-
apy, limiting its use to treat carbapenem-resistant bacterial infections. REL is a novel 
β-lactamase inhibitor that restores imipenem activity against many imipenem-NS 
strains of Gram-negative pathogens. IMI/REL was shown to be as effective but bet-
ter tolerated than IMI+CST in the phase 3 RESTORE-IMI 1 study (NCT02452047), 
including a lower incidence of treatment-emergent nephrotoxicity (prespecified sec-
ondary endpoint). Here we present additional renal safety data from that trial.

Methods. Randomized, active-controlled, double-blind, phase 3 trial in adults 
with infections caused by ≥1 imipenem-NS (but CST- and IMI/REL-susceptible) 
pathogen. Treatment (2:1) was IMI/REL or IMI+CST for 5–21  days in complicated 
intra-abdominal infection and complicated urinary tract infection and 7–21 days in 
hospital-acquired/ventilator-associated bacterial pneumonia. For baseline serum cre-
atinine (Cr) <1.2  mg/dL, nephrotoxicity was defined as a doubling of serum Cr to 
>1.2 mg/dL OR decrease in Cr clearance [CrCl] ≥50%; for Cr ≥1.2 mg/dL, nephro-
toxicity was defined as an increase in serum Cr ≥1 mg/dL OR decrease from baseline 
in CrCl ≥20% OR need for renal replacement therapy. KDIGO and RIFLE criteria of 
acute kidney injury (AKI) were applied to the data; renal-related adverse events (AEs) 
were analyzed.

Results. A  total of 47 patients were randomized, treated (31 IMI/REL, 16 
IMI+CST), and included in this analysis. A significantly smaller percentage of patients 
in the IMI/REL than the IMI+CST group experienced protocol-defined nephrotoxicity 
(% difference: −45.9 [95% CI: −69.1, −18.4]; P = 0.002) during study treatment and the 
14-day follow-up period (table). These results were confirmed by applying KDIGO and 
RIFLE criteria, with no patients in the IMI/REL group in stage 3 AKI or failure com-
pared with 31.3% and 25.0%, respectively, in the IMI+CST group. Fewer renal AEs, 
including discontinuations due to renal events, were observed in the IMI/REL group.

Conclusion. IMI/REL demonstrates a more favorable renal safety profile 
compared with CST-based therapy, as demonstrated by a lower incidence of treat-
ment-emergent nephrotoxicity and AKI with IMI/REL across several different analyses.
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Background. The EXTEND study demonstrated reduced 90-day recurrence rates 
for an extended-pulsed regimen of fidaxomicin (EPFX) vs. standard vancomycin (SV) 
in the treatment of Clostridium difficile infection (CDI): treatment difference −13%, 
P = 0.00073.1 Whole-genome sequencing (WGS) is used to differentiate between 


