women, and compare this to the prevalence among infants tested for CMV following
clinical suspicion of a congenital infection.

Methods. In November 2013, the “Programme québécois de dépistage de la surd-
ité chez les nouveau-nés” (PQDSN), a provincially mandated hearing screening pro-
gram, was implemented at Centre Hospitalier Universitaire Sainte-Justine, a tertiary
maternal-child health center in Montreal, Quebec, along with CMV screening for all
infants who failed their hearing test (excluding patients in the neonatal intensive care
unit). Concurrently, beginning in April 2013, all infants of HIV-infected women were
screened for cCMYV infection within 48 hours of birth. The birth prevalence of cCMV
infection in these targeted populations was compared with the prevalence among new-
borns tested for a clinical suspicion of cCMV.

Results. Out of 11 734 newborns screened for hearing through the PQDSN pro-
gram between April 2014 and March 2018, 536 failed their initial hearing screen and
4 of these newborns tested positive for cCMV infection (0.75%). Out of a total of 130
HIV-exposed newborns born during this period, 116 were screened for cCMV and 3
(2.6%) confirmed positive. An additional 455 newborns were identified by the attend-
ing pediatrician as having a risk factor for any congenital infection; of these, 22 (5.3%)
tested positive for cCCMV. Using these combined methods, a total of 0.24% of newborns
enrolled in the PQDSN program tested positive for cCMV infection.

Conclusion. The overall birth prevalence of cCMV was 0.75% among infants who
failed their hearing screen, 2.6% among HIV exposed newborns, and 5.3% among
infants with a clinical suspicion of a congenital infection. In the absence of a universal
screening program for newborns, these results reinforce the importance of maintain-
ing a high index of clinical suspicion for cCMV infection.
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Background. Congenital cytomegalovirus (CMV) is the leading infectious cause
of birth defects in the United States. Development of an effective CMV vaccine is a
public health priority. However, CMV vaccine development is limited by a poor under-
standing of the immune correlates of protection, including the role of CMV-specific
IgG. Defining the role of passively acquired maternal IgG in the protection of half
of the CMV-exposed, breastfeeding infants against postnatal CMV acquisition may
inform CMV vaccine design

Methods. We analyzed CMV-specific humoral responses in 29 CMV-
seropositive Ugandan mother-infant pairs. Seventeen mothers were HIV co-in-
fected. Infants were followed weekly for postnatal CMV acquisition using saliva
PCR. Twelve infants acquired CMV and 17 infants did not acquire CMV in the first
6 months of life. We compared CMV-specific IgG responses at delivery of mothers
whose infants acquired CMV to mothers whose infants did not acquire CMV by
6 months of life and in the infants at 6 weeks of life. We also compared CMV-specific
responses in mothers at delivery and infants at 6 weeks of life based on maternal
HIV status.

Results. We found similar CMV-specific total IgG and IgG3 binding, avidity
index, neutralization, antibody-dependent cellular phagocytosis, and antibody-de-
pendent cellular cytotoxicity responses in mothers whose infants did or did not acquire
CMYV by 6 months of life. Moreover, similar CMV-specific IgG binding and neutrali-
zation responses were also found between infants who did or did not acquire CMV by
6 months of life. Finally, CMV-specific IgG responses were similar in HIV-infected and
uninfected mothers at delivery and in infants at 6 weeks of life regardless of perinatal
HIV exposure.

Conclusion. CMV-binding and functional IgG responses do not appear to impact
infant susceptibility to postnatal CMV acquisition in the first 6 months of life, and
therefore other viral or immunologic factors contribute to the inefficiency of this mode
of CMV transmission. Thus, to provide sterilizing protection against mucosal CMV
acquisition, an antibody-based CMV vaccine would likely have to induce higher mag-
nitude or qualitatively different responses than that of natural infection.
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Background. Pneumococcal pneumonia after a preceding respiratory viral illness
is associated with morbidity and mortality in infants. Our study sought to determine
how pneumococcal carriage impacted illness severity due to respiratory syncytial
virus (RSV) or human metapneumovirus (hMPV) in infants 0-6 months in a low
resource setting in South Asia without pneumococcal vaccination. Previous studies in
this population found an overall 79.4% prevalence of pneumococcal carriage in ages
1-36 months with higher rates of carriage among healthy controls when compared
with those with respiratory illness.

Methods. Infants were enrolled at the time of birth in a maternal influenza immu-
nization trial conducted in rural Nepal from 2011 to 2014. Weekly household-based
active surveillance was performed from birth to 6 months to assess for infant respira-
tory illness, defined as fever, cough, difficulty breathing, wheeze, or otorrhea. Mid-
nasal swabs were collected and tested by PCR for RSV, hMPV, and streptococcus
pneumoniae with inclusion of first illness episode in the surveillance period. Disease
severity was defined using the World Health Organization Integrated Management of
Childhood Illness criteria.

Results.  Altogether, 247 (73.5%) of 336 infants with RSV and 154 (83.7%) of
184 infants with hMPV had S. pneumoniae detected. Mean age at RSV illness with
concurrent pneumococcal carriage was 97.0 days (91.3-102.6) versus 72.8 days
(63.3-82.4) for infants without carriage (P < 0.001). Mean age at hMPYV illness with
concurrent pneumococcal carriage was 101.3 days (93.9-108.7) versus 77.2 days
(56.5-98.0) for infants without carriage (P = 0.01). Frequency of reported lower
respiratory tract infection did not differ with or without carriage (RSV: 64.4% vs.
65.2% respectively; P = 0.89, hMPV: 52.6% vs. 50.0% P = 0.79). S. pneumoniae PCR
cycle threshold value did not differ by duration or severity of RSV or hMPV illness
episode.

Conclusion. High rates of pneumococcal carriage were observed with RSV
and hMPYV illness episodes in a birth cohort of infants in rural Nepal. The majority
of infants with RSV or hMPV illness had pneumococcus detected at the time of first
observed illness. However, no increase in RSV or hMPV illness severity or duration
was seen with pneumococcal carriage.

Figure 1.
RSV and hMPV disease severity, as defined by World Health O of Cl
lliness ia criteria, by yngeal carriage status in a population of infants 0-6

months, Nepal 2011-2014. Inadequate pneumonia symptom data refers to lack of clinical data to determine if
symptoms met WHO criteria, while inadequate pneumonia severity data refers to infants meeting WHO criteria
with lack of clinical data to determine severity.
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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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Figure 1. Frequency of NP bacterial detection of potentially pathogenic bacteria (PPB) in infants with RSV (inpatient and
outpatient) and healthy controls (HC)
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Figure 2. Frequency of NP bacterial detection in infants with RSV and healthy controls stratified by age. HC: Healthy control; PPB: Potentially
pathogenic bacteria. Statistical comparisons by Chi-square test.
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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=398 x 1075, Figure 1C) and at the end of treatment (correlation = —0.408, P =
3.72 x 107). 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 x 107°). 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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