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Background. Previous studies suggest that RSV increases NP bacterial coloniza-
tion and may facilitate infection. However, the role of NP colonization with potentially 
pathogenic bacteria (PPB) in the pathogenesis of RSV bronchiolitis is not well under-
stood. We sought to determine the frequency, type, and density of NP PPB detection 
in infants with RSV infection compared with healthy controls (HC), and its association 
with clinical outcomes.

Methods. Single-center, prospective study of previously healthy infants with RSV 
infection and age-matched HC. Inpatients (IP) were enrolled within 24 hours of hos-
pitalization, outpatients (OP) at the ED or primary clinics and HC at well-child visits. 
RSV infection and the following PPB: [S. pneumoniae, M. catarrhalis, H. influenzae, 
and S. aureus] were detected and quantified by PCR. We compared demographic, clin-
ical characteristics, and outcomes of care according to NP PPB detection.

Results. From 2010 to 2018, we enrolled 815 infants: 664 with RSV infection [IP, 
560; OP, 104] and 151 HC. RSV+ OP (6.1 [3.7–10.7] months) and HC (6.9 [3.8–10.8] 
months) were older than IP (2.5 [1.4–5.4] months; P < 0.001). Identification of ≥1 
PPB was 89% in RSV+ infants [IP, 88%; OP, 90%] versus 63% of HC (P < 0.0001). 
While H.  influenzae or >1 PPB detection was higher in RSV infection (P < 0.001), 
S. aureus detection predominated in HC (P < 0.05; Figure 1). Frequency of S. pneu-
moniae detection was comparable between groups; however, S.  pneumoniae loads 
were one log higher in RSV+ infants versus HC (P = 0.001) adjusted for antibiotic use. 
Differences in colonization rates remained different in RSV+ infants versus HC across 
age ranges (<3, 3–6, >6–12, and >12–24 months; Figure 2). Last, RSV patients (both 
IP and OP) with S. pneumoniae or H. influenzae detection had fever more frequently 
(70%–74% vs. 25%–47%; P < 0.0001), higher clinical disease severity scores (P = 0.01), 
and higher blood neutrophil counts (34%–36% vs. 16%–19%; P < 0.001), versus those 
with M. catarrhalis, S. aureus detection or PCR negative. In addition, NP detection of 
H. influenzae in RSV children was associated with higher frequency of atelectasis/con-
solidation by chest X-ray (P < 0.005).

Conclusion. These data suggest that NP colonization with PPB is high in infants 
with RSV infection independent of age, and that specific bacteria, namely S. pneumo-
niae and H. influenzae, are associated with enhanced clinical disease severity.
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Background. The World Health Organization (WHO) has identified the need for 
a nonsputum-based triage test for tuberculosis (TB) that can be used to identify those 
who need further testing to identify active disease. We investigated whether our pre-
viously described 3-gene TB score could identify individuals with active tuberculosis 
(ATB) prior to seeking care (“active case detection”) and how the 3-gene TB score 
correlated with the timing of disease onset, disease severity, and response to treatment.

Methods. This study consisted of a prospective nested case–control trial, Brazil 
Active Screening Study (BASS; 2016), and re-analysis of data from 2 prospective cohort 
studies, the Adolescent Cohort Study (ACS; 2005–2007), and the Catalysis Treatment 
Response Cohort (CTRC; 2010–2013). The BASS case–control subcohort contained 
81 adults (ages 20–72  years, 33 ATB, 48 controls). The ACS contained 153 adoles-
cents (ages 12–18  years, 46 ATB, 107 LTBI). The CTRC-contained 138 adults (ages 
17–67 years, 100 ATB, 17 other lung disease patients, 21 healthy controls).

Results. The 3-gene TB score diagnosed ATB patients with high accuracy: BASS 
cohort AUC = 0.87 (95% CI = 0.82–0.91, Figure 1A), ACS cohort AUC = 0.86 (95% 
CI = 0.76–0.97, Figure 1B), and CTRC AUC = 0.93 (95% CI = 0.88–0.97). In the ACS, 
the 3-gene TB score predicted progression from LTBI to ATB 6 months prior to positive 
sputum test (AUC = 0.86; 95% CI = 0.79–0.92, Figure 1B). In the CTRC, the 3-gene TB 
score correlated with glycolytic activity ratio of PET-CT at baseline (correlation = 0.54, 
P = 3.98 ×  10−8, Figure 1C) and at the end of treatment (correlation = −0.408, P = 
3.72 × 10−5). In the CTRC, the 3-gene TB score at baseline predicted the likelihood of 
prolonged sputum positivity following treatment initiation and treatment response at 
6 months (P = 3.6 × 10−5). Collectively, across all cohorts, the 3-gene TB score iden-
tified ATB patients with 90% sensitivity and 70% specificity, and had 99% negative 
predictive value (NPV) at 5% prevalence.

Conclusion. Across 3 independent prospective cohorts, the 3-gene TB score 
closely approaches the WHO target product profile benchmarks for non-sputum–
based triage test at high NPV. These performance characteristics make it a potential 
test for ruling out ATB and for monitoring disease status.
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Background. An effective tuberculosis (TB) vaccine is urgently needed to sup-
port the End TB Strategy to reduce the number of new TB cases by 80% by 2030. M72/
AS01E candidate vaccine is an adjuvanted recombinant fusion protein derived from 
Mycobacterium tuberculosis Mtb32A and Mtb39A proteins.

Methods. We conducted a randomized, double-blind, placebo-controlled phase 2b 
trial (NCT01755598) in Southern and Eastern Africa to assess M72/AS01E’s efficacy against 
bacteriologically confirmed pulmonary TB disease in HIV-seronegative (HIV–) adults 
aged 18–50 years infected with Mtb (defined by a positive IFN-γ release assay). Participants 
were randomized 1:1 to receive M72/AS01E or placebo at day D0 and D30. Reactogenicity, 
safety, immunogenicity were assessed, and incident TB disease measured from D30 post-
dose 2 up to ≥24 months for this analysis (follow-up ongoing up to 37 months). Efficacy 
against various TB disease case definitions (Figure 1) was estimated. Primary objective: 
efficacy against culture- or PCR-confirmed pulmonary TB disease in HIV– adults (case 
definition 1; success criterion: lower limit of 90% 2-sided CI >0%, power: 80%).

Results. Demographic characteristics were similar between M72/AS01E (1786) and 
placebo (1787) recipients. Efficacy against pulmonary TB disease case definition 1 was 
54.0% (90% CI: 13.9, 75.4; P = 0.042); efficacy against other case definitions and a sensi-
tivity analysis are shown in Figure 1. Leading solicited symptoms were pain, fatigue, and 
headache (Figure 2). In all recipients, unsolicited symptoms (D0–29) were more frequent 
after M72/AS01E (67.4%) than placebo (45.4%), mainly attributable to increased injec-
tion site reactions and flu-like symptoms. Serious adverse events (D0–month 7)  inci-
dences were similar between groups (M72/AS01E: 1.6%; placebo: 1.8%). During the 
study, 24 adults died (14 due to traumatic events); all deaths were unrelated to the trial.

Conclusion. M72/AS01E presents a clinically acceptable safety profile and signif-
icantly reduces bacteriologically confirmed pulmonary TB disease incidence in HIV– 
adults with latent Mtb infection.
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Background. Current Phase 2a methods in tuberculosis (TB) drug develop-
ment are severely limited in capturing a drug candidate’s sterilizing activity (ability 
to prevent TB relapse). We hypothesize that sputum-based measurements of cur-
rent methods fail to capture drug activity in deep TB lesion compartments, where 
recalcitrant TB populations are sequestered. In our recent marmoset study, we found 
complementary 14-day PET/CT delta signatures across different TB lesion compart-
ments that distinguish drugs with long-term sterilizing activity (e.g., rifampin and 
pyrazinamide) versus drugs with primarily early bactericidal activity (e.g., isoni-
azid) (Figure  1). We proceeded to evaluate this novel PET/CT Phase 2a approach 
among TB patients, benchmarked by drugs that are well-characterized clinically and 
pharmacokinetically.

Methods. HIV-negative patients with smear-positive pulmonary tuberculosis 
from Cape Town, South Africa were enrolled and randomized to receive a single drug 
[isoniazid (H), rifampin (R), pyrazinamide (Z), moxifloxacin (M)], a 2-drug regimen 
(HZ, RZ), or a 4-drug regimen (HRZE, MRZE) for 14  days in an inpatient facility. 
Primary data points were PET/CT scans evaluated at pretreatment baseline and treat-
ment day 14 (and day 28 in the HRZE arm), and daily overnight sputum for early 
bactericidal activity measurements.

Results. From December 2015 to September 2017, 160 participants completed 
the study, from whom 340 PET/CT scans and 2,238 overnight sputum samples 
were collected. PET/CT scans from participants demonstrate diversity of lesion 
architecture and inter-individual variation in PET/CT changes over 14  days of 
treatment (Figure  2). A  preliminary computational algorithm and first- and sec-
ond-order PET/CT statistics have been developed for initial segmentation and TB 
lesion categorization of all study scans. Derivation of radiologic signatures by ana-
lysis of 14-day PET/CT changes across each lesion type is ongoing; blinded predic-
tion of each participant’s treatment arm based on these signatures is expected by 
third-quarter 2018.

Conclusion. If successful, these signatures may be applied within a 14-day Phase 
2a framework to evaluate new TB drug candidates and construct TB drug regimens 
with complementary lesion pharmacokinetics.

Disclosures. All authors: No reported disclosures.


