ESPID 2@235 oo™

= e
415" ANNUAL MEETING OF THE
Y=<

EUR®PEAN SOCIETY FOR =
PAEDIATRIC INFECTI®US
DISEASES

Organised jointly by ESPID and the ESPID Foundation

LISBON

& ONLINE
8-12 MAY
20235

) \
ONLINE, s—"’-‘l\

#ESPID2023 espidmeeting.org



00001 / #1280

PRIMARY VS. BOOSTER COVID-19 MRNA IMMUNIZATION DURING PREGNANCY OR
POSTPARTUM: DURABILITY OF IMMUNE RESPONSES IN MOTHERS AND INFANTS

Joint Symposium
JOINT SYMPOSIUM: PIDS-ESPID: MATERNAL VACCINES AND INFANT PROTECTION: CURRENT
EVIDENCE AND PRACTICES IN EUROPE AND THE U.S

Flor Munoz?, Cristina Cardemil?, Christine Posavad?®, Barbara Richardson*, Martina Badell®, Katherine
Bunge®, Mark Mulligan?, Lalitha Parameswaran’, Clifton Kelly8, Courtney Olson-Chen?, Richard

Novak!%, Rebecca Brady!!, Marcela Pasetti?, Emily Defranco?3, Jeffrey Gerber!4, Mallory Shriver'?, Mehul
Suthar?5, Kathryn Moore!6, Rhea Coler'?, Bryan Berubel?, So Hee Kim&, Jeanna Piper'8, Kathleen
Neuzil*?, Richard Beigi®

1Baylor College of Medicine, Pediatrics, Houston, United States of America, ?National Institutes of Health,
Niaid, Rockville, United States of America, 3Fred Hutchinson Cancer Center, Laboratory Medicine And
Pathology, Houston, United States of America, “University of Washington, Biostatistics And Global
Health, Seattle, United States of America, >SEmory University, Gynecology And Obstetrics, Atlanta, United
States of America, ®Magee-Women's Hospital, Gynecology And Obstetrics, Pittsburgh, United States of
America, ‘NYU Langone, Medicine, New York, United States of America, 8Fred Hutchinson Cancer
Center, Scharp, Seattle, United States of America, °University of Rochester, Gynecology And Obstetrics,
Rochester, United States of America, °University of lllinois, Infectious Diseases, Chicago, United States
of America, *University of Cincinnati College of Medicine, Pediatrics, Cincinnati, United States of
America, 2University of Maryland School of Medicine, Center For Vaccine Development And Global
Health, Baltimore, United States of America, 2University of Cincinnati College of Medicine, Gynecology
And Obstetrics, Cincinnati, United States of America, **University of Pennsylvania Perelman School of
Medicine, Pediatrics, Philadelphia, United States of America, 1>Emory School of Medicine, Microbiology
And Immunology, Atlanta, United States of America, **Emory University, Microbiology And Immunology,
Atlanta, Georgia, ’Seattle Children's Research Institute, Center For Global Infectious Disease Research,
Seattle, United States of America, 8National Institutes of Health, Niaid, Bethesda, United States of
America

Backgrounds: The durability of immunity following COVID-19 vaccination during pregnancy or
postpartum and the protection afforded by a booster dose are not well characterized. We measured
immune responses in mothers and infants following maternal primary and booster COVID-19 mRNA
vaccination during pregnancy or postpartum.

Methods: Prospective multicenter cohort study of participants enrolled after receipt of a primary 2-dose,
or booster COVID-19 mRNA vaccination during pregnancy or a booster dose within 6-weeks postpartum.
SARS-CoV-2 hinding (IgG), live, and pseudovirus neutralizing antibody (nAb) titers were measured to
Spike and RBD. Immune responses were compared between primary and booster vaccine recipients in
maternal sera and cord blood at delivery, and maternal and infant sera at 2-months postpartum. Maternal
infection status was assessed by medical history and detection of N-protein IgG.
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110 maternal/infant dyads received a primary 2-dose series of either Pfizer or Moderna mRNA vaccine
during pregnancy; 104 maternal/infant dyads received a booster vaccination during pregnancy, and 39
maternal/infant dyads received a postpartum booster. Maternal booster vaccination during pregnancy
resulted in significantly higher GMT of Spike and RBD IgG, and pseudovirus nAb at delivery and 2-
months postpartum in both mothers and infants compared with primary 2-dose series in pregnancy alone
(p<0.01 for all comparisons). An increase in maternal titers was also seen at 2-months for mothers
boosted postpartum. Similarly, maternal booster vaccination during pregnancy resulted in significantly
higher live neutralizing antibodies to prototype, Omicron BA.1 and BA.5 strains in mothers and infants at
delivery and 2-months post-delivery, compared to primary 2-dose vaccination (p<0.01 for all
comparisons). Maternal infection increased GMT but numbers are low to evaluate impact.
Conclusions/Learning Points: Our data supports booster vaccination during pregnancy for optimal
protection for the mother and newborn (through 2-months) against SARS-CoV2.
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RISK OF INFLUENZA LIKE ILLNESS AMONG INFANTS BASED ON TIMING OF MATERNAL
INFLUENZA VACCINE ADMINISTRATION DURING PREGNANCY

Joint Symposium
JOINT SYMPOSIUM: PIDS-ESPID: MATERNAL VACCINES AND INFANT PROTECTION: CURRENT
EVIDENCE AND PRACTICES IN EUROPE AND THE U.S

Anne-Marie Rick?!, Helen D'Agostino?, Judith Martin!, G.K Balasubramani?
1University of Pittsburgh, Pediatrics, Pittsburgh, United States of America, 2University of Pittsburgh,
Epidemiology, Pittsburgh, United States of America

Backgrounds: Infants <12 months are at high risk of influenza. Maternal influenza immunization (MIl)
during pregnancy can protect infants from influenza, however, duration of protection and how it relates to
vaccine timing during pregnancy is not well understood.

Methods: We used electronic health records from a retrospective cohort of mother-infant pairs of infants
born January 1, 2012 to December 31, 2019 who received longitudinal care within a health system. We
identified children <12 months with ILI based on a composite of influenza laboratory testing, influenza
diagnosis codes, oseltamivir prescriptions and respiratory illness with objective fever. We compared
Kaplan-Meier survival curves and hazard ratios (HR) for ILI by trimester of Ml for all infants 0-12 months
with logrank tests and multivariable cox regression, respectively. On secondary cox regression analysis,
we analyzed ILI in infants 0-<6 months and 26-12 months separately.

Results: Of the 44,132 mother-infant pairs included, 4.9% (n=2163) of infants <12 months had ILI. 51.3%
of women were unvaccinated for influenza during pregnancy, 48.7% were vaccinated (16.4% 1st
trimester, 17.1% 2nd trimester, 15.2% 3rd trimester). Infants exposed to 3" trimester vaccine were least
likely to have ILI during the first year with 96.9% survival (Figure 1) and adjusted HR (aHR) 0.58 (95%ClI:
0.5-0.67). However, these effects are age dependent as 15t and 2" trimester vaccines significantly
reduced HR for ILI among infants 0-6 months (aHR:0.61; 95%CI:0.48-0.78 and aHR:0.21;95CI:0.14-0.31,
respectively) but not among infants 6-12 months. These time dependent changes are also reflected in the
survival

curves.
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Conclusions/Learning Points: There are vast differences in protection from ILI during the first year
based on timing of MII during pregnancy, which could have significant implications for administration of
maternal and infant influenza vaccines warranting additional investigation.
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LINKSZHEALTHIERBUBS: A POPULATION-BASED LINKED RECORD STUDY EVALUATING
POTENTIAL ‘BLUNTING’ EFFECTS OF MATERNAL PERTUSSIS VACCINATION ON CHILDHOOD
VACCINE EFFECTIVENESS

Joint Symposium
JOINT SYMPOSIUM: PIDS-ESPID: MATERNAL VACCINES AND INFANT PROTECTION: CURRENT
EVIDENCE AND PRACTICES IN EUROPE AND THE U.S

Annette Regan?, Hannah Moore?, Michael Binks?, Lisa Mchugh?, Christopher Blyth%6, Gavin

Pereira’, Karin Lust®, Mohinder Sarna?, Ross Andrews®, Damien Foo??, Paul Effler!, Stephen
Lambert!?, Paul Van Buynder!?

1University of San Francisco, School Of Nursing And Health Professions, Orange, United States of
America, ?Telethon Kids Institute, Wesfarmers Centre Of Vaccines And Infectious Diseases, Nedlands,
Australia, 3Menzies School of Health Research, Child Health Division, Darwin, Australia, “University of
Queensland, School Of Public Health, Brisbane, Australia, 5Telethon Kids Institute, Wesfarmers Centre
Of Vaccines And Infectious Diseases, Perth, Australia, ®Pathwest Laboratory Medicine, QEIl Medicall
Centre, The Department Of Microbiology, Perth, Australia, “Curtin University, School Of Population
Health, Perth, Australia, 8Royal Brisbane Women’s Hospital, Department Of Obstetrics & Gynaecology,
Brisbane, Australia, °Queensland Department of Health, Communicable Disease Control Directorate,
Brisbane, Australia, 1°Yale University, School Of Environment, New Haven, United States of

America, 'Department of Health Western Australia, Communicable Disease Control Directorate, Perth,
Australia, ?Sydney Children's Hospital Network, National Centre For Immunisation Research And
Surveillance, Sydney, Australia, 13Griffith University, School Of Public Health, Brisbane, Australia

Backgrounds: Maternal pertussis immunisation is recommended to prevent infant infection; however,
maternal antibodies may ‘blunt’ infant’s responses to primary vaccination. Limited population-based data
have evaluated these effects.

Methods: Links2HealthierBubs is a population-based cohort study using probabilistically linked
administrative health records for mothers and their infants born in Northern Territory or Queensland
between August 2014 and December 2017 (i.e., initial years of maternal pertussis vaccination programs).
We used immunisation data to define the age of receipt of the primary three-dose series of infant DTaP-
containing vaccine; infants were defined as exposed to maternal vaccine if mothers had a record of dTpa
during pregnancy. We compared rates of pertussis infection by DTaP dose using Cox proportional hazard
models with infant age as the underlying time scale and doses of DTaP as the time-varying exposure.
DTaP vaccine effectiveness (VE) was estimated as one minus the hazard ratio (HR) and adjusted for
child covariates. To evaluate potential ‘blunting,” we included maternal vaccination as an effect modifier
and compared rates of pertussis at each DTaP dose by maternal vaccination status.

Results: Among 171,840 mother-infant pairs, 87.3% of maternal vaccine-exposed and 76.6% of
unexposed infants completed the three-dose series of infant DTaP. VE was similar by exposure status at
first and second doses of DTaP but was lower at the third DTaP dose among exposed children (76.5%
versus 92.9%; P=0.002); however, pertussis incidence after third dose was similar (20.7 vs. 23.1 cases
per 100,000 infants, respectively) and the relative rate of pertussis infection was comparable between
maternal vaccine groups (aHR 0.70; 95% CI 0.61,

3.39).
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Conclusions/Learning Points: Our data show that maternally vaccinated infants are not more prone to
pertussis infection after completing the primary series of DTaP-containing vaccine.
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WHOLE GENOME SEQUENCING OF INVASIVE NEISSERIA MENINGITIDIS ISOLATED IN
CHILDREN IN CHILE FROM 2016 TO 2019

Parallel Symposium
PARALLEL SYMPOSIUM: WHAT DOES THE FUTURE HOLD FOR NEISSERIA?

Cindy Arteta Acosta?, Rodolfo Villena?3, Jorge Fernandez*, Maria Elena Santolaya?*

1Universidad de Chile, Doctoral And Postgraduate Studies, Santiago, Chile, 2Universidad de Chile,
Infectious Diseases, Santiago, Chile, 3Hospital Exequiel Gonzalez Cortés, Infectious Diseases Unit,
Santiago, Chile, 4Instituto de Salud Publica de Chile, Molecular Genetic, Santiago, Chile, SHospital Dr
Luis Calvo Mackenna, Infectious Disease, Santiago, Chile

Backgrounds: The whole-genome sequencing (WGS) and bioinformatics tools have contributed to
enhanced epidemiological surveillance and the impact of vaccination strategies. The aim of this study
was to perform a genomic analysis and to evaluate the potential protection provided by two
meningococcal vaccines (4CMenB and rLP2086).

Methods: Forty-two meningococcal genomes isolated from pediatric patients between 2016-2019 were
obtained in fastaformat by the Public Health Institute of Chile. De novo assembly genomes were scanned
by the BIGSdb platform to assign clonal complex (cc), molecular typing, BAST profile, vaccine antigens,
and estimate vaccination coverage using MenDeVAR index.

Results: Serogroups classification were MenB 25 (59.5%), MenW 16 (38%), and MenC 1 (2.3%). For
capsular genogrouping, 11 isolates contained serogroup-specific genes in cps locus, 8 were MenB and 3
were MenW. Many of the isolates were assigned to ccll1 (39%), followed by cc41/44 (36.5%), and the
most prevalent molecular typing were W:P1.5,2:F1-1:ccl1 (33.3%) and B:P1.19,13-1:F1-18:cc41/44
(23.8%). The BAST-2 profile was present in 48% of the genomes (all cc11), and 13 new BAST profiles
were identified in 16 bacteria. A 26% of genomes had peptide vaccine sequence FHbp-22, NHBA-29,
NadA-6, PorA VR1-5, PorA VR2-2. The MenDeVAR index values showed that 80% (20/25) of MenB
isolates had any type of vaccination coverage: 20% (5/25) by 4CMenB, and 72% (18/25) by rLP2086. A
72% and 28% of MenB had insufficient coverage data by 4CMenB and rLP2086, respectively. MenW
cross-reactivity was 87.5% (14/16) by 4CMenB, and 6.2% (1/16) isolates by rLP2086. Figure

1



Figure 1. Vaccination coverage of N. meningitidis serogroups B and W isolated in children in
Chile from 2016 to 2019, using MenDeVAR index
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Conclusions/Learning Points: WGS analysis of meningococcus from Chile belong to the hypervirulent
cc, having a molecular typing different from other countries. New recombinant MenB vaccines might
afford for a variable protection against MenB and MenW.
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USE OF EXPANDED NEISSERIA MENINGITIDIS SEROGROUP B (MENB) PANELS WITH THE
SERUM BACTERICIDAL ANTIBODY (SBA) ASSAY IN THE EVALUATION OF MENB VACCINE
EFFECTIVENESS

Parallel Symposium
PARALLEL SYMPOSIUM: WHAT DOES THE FUTURE HOLD FOR NEISSERIA?

Woo Yun Sohn?, Ray Borrow?, Federico Martinon-Torres3, Veronique Abitbol4, Anar Andani®, Scott
Preiss?, Alessandro Muzzi, Larua Serino®

1GSK, Medical Affairs, Rockville, United States of America, 2UKHSA, Meningococcal Reference Lab,
Manchester, United Kingdom, 3Hospital Clinico Universitario de Santiago, Translational Pediatrics And
Infectious Diseases, Santiago de Compostela, Spain, *GSK, Medical Affairs, Rueil-Malmaison,
France, SGSK, Medical Affairs, Wavre, Belgium, 8GSK, Preclinical, Sienna, Italy

Backgrounds: Measurement of MenB vaccine effectiveness (VE) is complicated by diversity in antigen
expression among MenB strains. Since using the classical human complement SBA assay (hSBA)
against all circulating strains is not feasible, a new assay is required to assess VE against a large panel of
disease-causing strains.

Methods: The characteristics of two methods for predicting MenB VE are discussed: hSBA using
endogenous complement in each vaccinees’ serum (enc-hSBA) against a panel of MenB isolates (110-
strain), and classical hSBA using exogenous complement (exc-hSBA) against 14 (4+10) MenB strains.
Results: Enc-hSBA provides a binary assessment of killing activity elicited by vaccine-specific antibodies
in individual vaccinees’ sera, bypassing the need to identify suitable human complement. It accounts for
inter-subject variability in bactericidal killing and synergistic effects of multiple MenB vaccine antigens. It
was qualified using 110 representative disease-causing MenB strains, randomly selected from a 442-
strain US panel, representing ~89% of strains circulating globally and 95% of US strains, including the
most prevalent clonal complexes and genetic variants of MenB vaccine antigens. Exc-hSBA 4+10 is a
titre-based measure of killing activity of the bivalent MenB-FHbp vaccine via hSBA against four primary
and 10 additional MenB strains selected following evaluation of factor H-binding protein (fHbp) sequence
diversity and expression in 1263/1814 strains. These 14 strains represent ~80% of circulating strains in
the US and Europe.

Conclusions/Learning Points: Use of the hSBA against expanded MenB strain panels in VE
assessments helps account for diverse circulating MenB strains. With a large panel of randomly selected
strains and the vaccinee’s own complement, the enc-hSBA assay aims to measure VE under conditions
that are as close as possible to real-world settings.
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COMPARISON OF 6 DOSES OF INTRAPLEURAL FIBRINOLYTIC THERAPY VS CONVENTIONAL 3
DOSES, IN CHILDREN WITH EMPYEMA- A PILOT RANDOMIZED CONTROLLED TRIAL

Joint Symposium
JOINT SYMPOSIUM: ERS-ESPID: PAEDIATRIC PNEUMONIA - MOLECULAR MICROBIOLOGY AND
CLINICAL MANAGEMENT

Bisman Singh
Post Graduate Institute of Medical Education and Research, Pediatrics, Chandigarh, India

Backgrounds: Childhood pneumonia continues to be a significant public health problem, and nearly 10%
pneumonias are complicated by parapneumonic effusions, with 1% progressing to empyema. In addition
to appropriate antibiotic therapy, there is ample evidence supporting intrapleural fibrinolytic therapy.
There is also limited evidence suggesting that six doses of intrapleural streptokinase may be superior to
the conventional three doses. However, there is no well designed trial comparing six versus three doses
delivered over the same period of time.

Methods: Children(<12y old) with empyema(standard definition) were randomised to Group
A:Intrapleural streptokinase 15000 U/kg/dose, twice daily for 3 days(total 6 doses); or Group
B:Intrapleural streptokinase 15000 U/kg/dose, once daily for 3 days(total 3 doses).The outcomes
assessed were volume of fluid drained, duration of fever, respiratory distress, hospitalization, radiological
evidence of collection after therapy completion, and need for surgical intervention.

Results: A total of 32 patients was enrolled. At the end of 3 days of fibrinolytics, the total fluid drained
was higher among those who received 6 doses, median(IQR) in ml being 367(266-850), compared to
those who received 3 doses, median(IQR) in ml being 195(142-422), p value 0.02.The mean(SD)
duration of fever was shorter in children who received 6 doses,compared to three doses: 2.3(0.8) days vs
5.7(1.6) respectively, p 0.04. Similarly the mean(SD) duration of respiratory distress was significantly
shorter in children who received 6 doses SK, compared to three doses: 2.2(0.9) days,vs 6.3(1.9) days p
0.03. There were no differences however, in the duration of hospitalization, intercostal drainage, cost of
therapy. There were no significant adverse effects, or other situations necessitating cessation or
deferment of streptokinase doses.

Conclusions/Learning Points: Six doses of intrapleural streptokinase appears superior to the
conventional three doses in children with empyema; with comparable safety.
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THE DYNAMICS OF HOSPITALIZATIONS FOR COMMUNITY-ACQUIRED ALVEOLAR PNEUMONIA
(CAAP) IN CHILDREN UNDER 24 MONTHS DURING THE FIRST AND SECOND COVID-19
PANDEMIC-YEARS

Joint Symposium
JOINT SYMPOSIUM: ERS-ESPID: PAEDIATRIC PNEUMONIA - MOLECULAR MICROBIOLOGY AND
CLINICAL MANAGEMENT

Dana Danino'?, Bart Van Der Beek3, Shalom Ben-Shimol'2, David Greenberg!2, Ron Dagan?

1Ben Gurion University, Faculty Of Health Sciences, Beer Sheva, Israel, 2Soroka University Medical
Center, Pediatric Infectious Disease Unit, Beer Sheva, Israel, 3Ben-Gurion University of the Negev
Faculty of Health Sciences, The Shraga Segal Dept. Of Microbiology, Immunology And Genetics, Beer
Sheva, Israel

Backgrounds: We have previously demonstrated that the seasonal activity of specific respiratory viruses
(RSV/hMPV/influenza/parainfluenza, termed here "LRI-viruses") contributed a major attributable factor in
hospitalization for CAAP (CAAP-HOSP) in young children, during the first COVID-19 pandemic year,
temporary disappearance of these viruses resulted in a dramatic reduced CAAP-HOSP in <24m old
children. During the second pandemic year, both LRI-viruses and CAAP-HOSP reemerged. We evaluated
the yearly cumulative rates for CAAP-HOSP in children <12m and 12-23m in parallel to the LRI-viruses
during the first and second pandemic years.

Methods: This is an ad-hoc analysis, based on data from prospective surveillance on viral activity and
CAAP-HOSP in southern Israel in 2016-2022 (Dagan, medRxiv 2022, doi:
https://doi.org/10.1101/2022.09.06.22279606). Cumulative monthly incidence rates during first and
second pandemic years were compared to those during 2016-2019 (pre-pandemic).

Results: During the pre-pandemic period, the cumulative incidence of CAAP-HOSP in children <12m was
1.9 (95%Cl, 1.5:2.3) times higher than that in 12-23m (Figure 1B). In general, dynamics in cumulative
rates for each age group followed LRI-virus activity in the community (Figure 1A+B). In the first pandemic
year, cumulative rates of CAAP-HOSP were reduced by 79.5% (95%ClI, 72.8; 84.6) and 76.4% (95%ClI,
66.1; 83.6) in children <12m and 12-23m, respectively. In contrast, during the second pandemic year
cumulative rates returned to expected in the <12m, but exceeded the expected rates in the 12-23m
group. When the cohort of <12m, enrolled during the first pandemic year, was followed for the two
successive pandemic years, their 2-year cumulative CAAP-HOSP rate remained significantly lower than
expected. (Figure



Figure 1:

Dynamics of monthly LRI-virus activity, mean March 2016 through February 2019 vs.
March 2020 through February 2022, in children <5 years of age, southern Israel

A. 0 s Min-ddax 2016-2019 e — m‘qn 2016-2019 — 20202022
400
350
300
250
200

Virus positive (n)

150

100
50
0

Mar Apr May Jun Jul Aug Sep Oct NovDec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

Cumulative monthly CAAP incidence rates, mean March 2016 through February 2019 vs.
March 2020 through February 2022, in children <24 months of age

8. 20 o MinMax 2016-2019 e Mean 20162019 3 w— 1 COVID year s 2 COVID year

18 18
g 16 16
i 14
L 1,03 (0.57-1.21)
§ 12 12 1.58 (1.29-1,9%)
§ 10 10
o
£ B 8
o
% 6 8
= 0.21(0.15027) ,
g X 2 0.24 (0.16-0.34)
o ‘

0 / 0

A & o ¥ et F 8 F O o o8 o P PR PSS
<12 months 12-23 months

35 s Men-Max 2016-2019 — ean 20162019 — 2020-2022

30

25

IRR; 0.69 (0.59-0.80)

-

15

/ B
10
5

0
1C) Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Febd

Conclusions/Learning Points: The major variations of LRI-virus activity observed during the first two
years of the COVID-19 pandemic resulted in parallel dynamics in CAAP-HOSP in children <24m in
southern Israel.
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EPIDEMIOLOGY AND MANAGEMENT OF GROUP A STREPTOCOCCAL PNEUMONIA WITH
PARAPNEUMONIC EFFUSION DURING A PERIOD OF INCREASED DISEASE INCIDENCE IN THE
UK

Joint Symposium
JOINT SYMPOSIUM: ERS-ESPID: PAEDIATRIC PNEUMONIA - MOLECULAR MICROBIOLOGY AND
CLINICAL MANAGEMENT

Emily Lees?, Giulia Lorenzetti®, Asrar Abu Bakar*, Stephanie Kuek®, Alison Kent®, Sara Farah®, Nicholas
Alexander’, Thomas Bycroft®, Rebecca Mitting, Sarah-Jane Bowen?®, Andrew Ives®, Jeremy Hull®, Rossa
Bruga??, Elise Randle!?, Alaisdair Bamford!?13, Hermione Lyall'4, Felicity Fitzgerald*'5, Elizabeth
Whittaker16.17

1University of Oxford, Department Of Paediatrics, Oxford, United Kingdom, 2University of Cambridge,
Fitzwilliam College, Cambridge, United Kingdom, 3University of Rome Tor Vergata, Bambino Gesu
Children’s Hospital IRCCS, Academic Department Of Paediatrics, Rome, Italy, 4imperial College
Healthcare NHS Foundation Trust, Paediatric Infectious Diseases, London, United Kingdom, >Great
Ormond Street Hospital, Paediatrics, London, United Kingdom, 8Great Ormond Street Hospital, Paediatric
Infectious Diseases, London, United Kingdom, “Imperial College Healthcare NHS Foundation Trust,
Paediatric Surgery, London, United Kingdom, 8lmperial College Healthcare NHS Foundation Trust,
Paediatric Intensive Care Unit, London, United Kingdom, °Oxford University Hospitals NHS Foundation
Trust, Paediatric Respiratory Department, Oxford, United Kingdom, 1°Great Ormond Street Hospital,
Paediatric Respiratory Department, London, United Kingdom, 'Great Ormond Street Hospital, Paediatric
Intensive Care Unit, London, United Kingdom, 12UCL Great Ormond Street Institute of Child Health,
Paediatric Infectious Diseases, London, United Kingdom, 1¥Great Ormond Street Hospital for Children
NHS Foundation Trust, Paediatric Infectious Diseases, London, United Kingdom, #Imperial College
Healthcare NHS Trust, Paediatric Infectious Diseases, London, United Kingdom, 5Imperial College
London, Infectious Diseases, London, United Kingdom, Department of Paediatric Infectious Diseases,
St Mary's Hospital, Imperial College Nhs Healthcare Trust, London, United Kingdom, ’Paediatric
Infectious Diseases, Imperial College, London, United Kingdom

Backgrounds: Between September 2022 and January 2023, UK-based paediatricians noted an increase
in cases of invasive group A Streptococcal infections (iIGAS);with 343 cases and 29 deaths reported.
These cases have occurred outside of the usual seasonality of this pathogen and included an unusually
high proportion of pneumonias with parapneumonic effusion.

Methods: Case series of 24 children admitted to 3 UK hospitals between 20t October and

16" December 2022, with microbiologically confirmed/high clinical suspicion of group A streptococcal
pneumonia with parapneumonic effusion. Pseudonymised clinical data obtained from medical records.
Results: Median patient age was 4 years, only 9(38%) female, and 20(83%) previously healthy.
Commonest presenting features were fever, cough, difficulty breathing, rash and lethargy. Fifteen(63%)
children had healthcare professional review prior to admission. Sixteen(67%) children had viral co-
infection detected at admission(see Table 1). Twenty-two(92%) children had unilateral pneumonia with
parapneumonic effusion, 2(8%) children had bilateral pneumonia with effusion. Twenty children(83%) had
chest drain inserted, 15(63%) also requiring urokinase. Two children later required VATS. Nine cases had
culture data available; no macrolide resistance was detected. Duration of fever after admission was
prolonged (median 12 days). Intravenous antibiotic courses varied in length (7-42 days; median 15), with
each child receiving 2-5 different



drugs.

Total number of patients n 24
Gender n (%)
Female 9 (38%)
Male 15 (62%)
|_Age in years + months median [IQR] 4y 3m [2y 4m—6y 5m]
| Significant co-morbidities n (%) 4 (17%)
Presenting symptoms n (%):
Fever 22 (92%)
Cough 18 (75%)
Difficulty breathing 20 (83%)
Rash 9 (38%)
Lethargy / malaise 8 (33%)
Oral antibiotics received prior to admission n (%): 8 (33%)
GP / hospital visit prior to admission n (%) 15 (63%)
Diagnosis during admission n (%):
Unilateral pneumonia with parapneumonic effusion/empyema 22 (92%)
Bilateral pneumonia with effusion 2 (8%)
GAS bacteraemia 4 (17%)
Toxic shock syndrome 1 (4%)
Scariet fever 1 (4%)
Length of admission (days) range{median) [IQR] 4-29 (13) [9-16]
Initial surgical intervention n (%):
Chest drain 5 (21%)
Chest drain + urokinase 15(63%)
Pleural tap 1 (4%)
No intervention needed 3 (13%)

Length of IV antibiotic treatment (days) range{median) [IQR]

7-42 (15) [13-25)

Length of subsequent oral antibiotic treatment (days) range(median) [IQR]

0-21 (12) [13-14]

Total duration of antibiotic treatment (days) range(median) [IQR]

17-56 (28) [26-37]

IV antibiotic agents received n = 23 (%): (range of 2-5 ogents per child)

Cefotaxime / Ceftriaxone 21(91%)
Clindamycin 23 (100%)
Benzylpenicillin 6 (26%)
Co-amoxiclav 4 (17%)
Vancomycin 5 (22%)
Teicoplanin 1 (4%)
Piperacillin/tazobactam 3 (13%)
Meropenem 3 (13%)
Amikacin 3 (13%)
Co-trimoxazole 1 (4%)
Total duration of fever (days) range{median) [IQR] 7-21(15) [12-19]
Duration of fever from admission (days) range{median) [IQR] 2-18 (12) (8-14)
Number of detections of virus n =27 (%) (16 children with 21 virus detected):
Adenovirus 5 (19%)
Human metapneumovirus (HMPV) 3 (11%)
Influenza A 1 (4%)
Parainfluenza 1 (4%)
Rhino/enterovirus 9 (33%)
Respiratory syncytial virus (RSV) 6 (22%)
Varicella zoster virus (VZV) 2 (7%)
Outcome n (%):
Discharged on ambulatory IV antibiotics 12 (50%)
Discharged on oral antibiotics 11 (46%)
Remains inpatient at quaternary centre 1 (4%)

Conclusions/Learning Points: Children presented with initial symptoms which would be difficult to
distinguish from viral infection, illustrated by the frequency of contact with medical services prior to
admission. Many cases occurred with co-existent respiratory viral infections, a previously well-recognised
risk with influenza A and VZV. The variance in intravenous treatment length highlights the limited
available antibiotic guidance. Prolonged fever in many cases induced escalation to broad-spectrum



antibiotics (for a pathogen universally penicillin-sensitive). MDT discussion is encouraged and national
data collection underway to standardise future management.
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GLUCOCORTICOIDS, INTRAVENOUS IMMUNOGLOBULIN, OR BOTH FOR THE TREATMENT OF
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Backgrounds: Intravenous immunoglobulin (IVIG) and/or glucocorticoids are currently the recommended
initial treatment for Multisystem Inflammatory System in Children (MIS-C). Evidence comparing their use,
individually or in combination, is limited.

Methods: We collected clinical data and outcomes for MIS-C patients from paediatricians around the
world, as part of the “Best Available Treatment Study” to evaluate different immunomodulatory
treatments. Inverse probability weighting was used to compare primary treatments with 1VIG,
glucocorticoids, or combined therapy (IVIG+G), using IVIG as reference treatment, adjusting for baseline
differences in treatment groups. Primary outcomes were: a composite of inotropic or ventilator support
from the second day after treatment initiation, or death; and time-to-improvement on an ordinal clinical
severity scale. Extensive secondary outcomes were also studied.

Results: After exclusions 2009 children from 39 countries were enrolled at 121 sites with clinically
diagnosed MIS-C, between May 2020 and April 2022. 680 patients received primary treatment with IVIG;
487 glucocorticoids; and 698 IVIG+G. No significant differences in primary outcomes were seen between
treatment groups: adjusted odds ratios relative to IVIG for ventilation, inotropic support or death were 1.09
(95% confidence interval [CI] 0.75-1.58) for IVIG+G, and 0.93 (95% CI: 0.58-1.47) for glucocorticoids
alone (figl). Adjusted average hazard ratios for time-to-improvement were 1.04 (95% ClI: 0.91-1.20) and
0.84 (95% CI: 0.70-1.00) respectively. Treatment escalation was less frequent for IVIG+G and
glucocorticoids vs IVIG. Persistent fever was less common with IVIG+G. Coronary artery aneurysm
occurrence and resolution did not differ significantly between



Figure 1 | Forest plots for primary and secondary outcomes
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Conclusions/Learning Points: Initial treatment with either glucocorticoids or IVIG alone appears to be
an acceptable alternative to combined therapy for MIS-C, supporting the adoption of glucocorticoids
monotherapy as initial treatment, in view of the cost and limited availability of IVIG in many countries.



00010/ #470

DEVELOPMENT OF A PREDICTIVE MODEL FOR CARDIAC DYSFUNCTION IN PEDIATRIC MIS-C
PATIENTS: RELEVANCE OF LABORATORY BIOMARKERS
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Backgrounds: We developed a preliminary predictive algorithm for left ventricular systolic dysfunction
(LVSD) or coronary artery anomalies (CAA) in patients with MIS-C.

Methods: Laboratory and clinical data were collected by retrospective chart review during a 21-month
period. Laboratory data included absolute lymphocyte count (ALC), albumin (ALB), sedimentation rate
(SED), C-reactive protein (CRP), procalcitonin (PROCAL), d-dimer, fibrinogen (FIBR), ferritin (FERR), IL-
6, lymphocyte subsets (TBNK). The Spearman correlation between the variables was assessed. Changes
across time was determined using spline regression. A regularized logistic regression model was created
to predict LVSD and CAA within 24 hours of admission. The performance of this predictive model was
assessed using repeated cross-validation.

Results: Of 160 children with MIS-C, 69 (43%) had LVSD and 27 (17%) had CAA. The time-based
analysis found univariate differences in mean ALB, ALC, CRP, FIBR, PROCAL at specific time-points with
vs. without LVSD. Differences in CRP, FIBR, PROCAL were notable early on with the mean difference
being observed in the first 24 hours. We found differences in mean FERR, d-dimer levels for CAA
patients. The best LVSD predictive model performed well with mean cross-validated AUC of 0.78. The
predictive biomarkers selected by the LVSD model included: CRP, PROCAL, FIBR, SED, IL6, absolute
NK cell count. The best model for CAA performed poorly with mean cross-validated AUC of 0.57.
Conclusions/Learning Points: We used machine-learning methods to construct mathematical models
and identified widely available biomarkers to successfully predict systolic dysfunction in MIS-C patients.
Highest risks of systolic dysfunction were with higher peak CRP, PROCAL, FIBR early on; and lower ALB
and ALC at days 2 and 3 post-admission. Patients with CAA had higher FERR, d-dimer levels, but the
effect sizes were small making them less relevant as predictive biomarkers.
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CORONARY ANEURYSMS IN MULTIINFLAMMATORY SYNDROME (MIS-C): TREATMENTS
PREVENTING THEM, AND RISK FACTORS
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Backgrounds: Multisystem inflammatory syndrome in children (MIS-C) can complicate with coronary
aneurysms (CAA). We aimed to investigate if treatments given for the MIS-C can prevent the
development of CAA. Secondary aims included to find baseline risk factors associated with the
development of aneurysms.

Methods: This is an ESPID-nested, multicenter, collaborative, retrospective-prospective cohort study,
including hospitalized pediatric patients (0-18 years) from 2 national cohorts of MIS-C (Poland and
Spain), and a regional cohort (Catalonia). Clinical and laboratory variables potentially associated with
CAA and treatments administered prior to the diagnosis of aneurysms were analyzed univariate logistic
model for the treatments and a Cox regression model for the variables associated with CAA considering
treatment a time dependent covariate. Ethic committees approved the study.

Results: 872 patients with MIS-C were included, 520 (59.6%) from Poland, 248 (28.4%) from Spain, and
104 (11.9%) from Catalonia. Prior to the diagnosis of aneurysms (or if no aneurysms, during the
admission), patients received either steroids (n=85, 9%), or IVIG (h=145, 16%), or both (n=549, 63%), or
both plus biological agent (n=12, 1.3%), or none (n=81, 9%). Aneurysms were diagnosed in 67 (7.7%)
patients. The variables associated with the risk of CAA were younger age (HR, 1.33; C195%:1.08-1.63),
criteria for KD (HR, 9.4; C195%:1.39-64.3), and lower hemoglobin (HR, 2.39; CI95%:1.23-4.65). In the
univariable logistic model, not receiving treatment increased the risk of CAA compared to steroids (OR,
14.5; CI95%, 4.0-93), IVIG (OR, 6.9; Cl95%, 2.9-18.3), and steroids+IVIG (OR 4.9; CI95%, 2.7-9.04).
Biological agents added no benefit (OR 3.8; CI195%, 0.6-72).

Conclusions/Learning Points: Risk factors for the development of aneurysms included younger age,
KD criteria, and lower hemoglobin. All treatments prevented aneurysms compared to no treatment. In this
analysis, no treatment showed any benefit compared to the others.
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EFFICACY AND SAFETY OF TAKEDA’S TETRAVALENT DENGUE VACCINE CANDIDATE (TAK-
003) AFTER 4.5 YEARS OF FOLLOW-UP: RESULTS FROM PARTICIPANTS IN BRAZIL
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Backgrounds: Dengue is a major public problem in Brazil; therefore, an effective vaccine against dengue
is needed to reduce the disease burden. An ongoing, long-term phase 3 trial has evaluated the efficacy
and safety of Takeda’s tetravalent dengue vaccine candidate (TAK-003) on children/adolescents across
eight dengue-endemic countries. We present the results of 4.5 years of follow-up, including a subgroup
analysis of participants from Brazil.

Methods: TIDES (NCT02747927) is a multicenter, double-blind, placebo-controlled trial of TAK-003
among 20,099 healthy children/adolescents aged 24 to <16 years at enrolment across Asia and Latin
America. Participants were randomized 2:1 to receive two doses of TAK-003/placebo, subcutaneously,
three months apart. Safety was evaluated, and participants were under active febrile illness surveillance
for symptomatic dengue. A serotype-specific RT-PCR was used to identify virologically confirmed dengue
(VCD).

Results: Overall, 20,071 participants received =21 dose of TAK-003/placebo; 91% completed the 54-
month post-vaccination follow-up; 27.7% were seronegative at baseline. In total, 27,684 febrile illnesses
were reported. Of these, 5.8 % placebo and 2.5% TAK-003 participants had VCD. The vaccine efficacy
(VE) to 4.5 years of follow-up was 61.2% (95% CI 56.0-65.8) against VCD (64.2% for baseline
seropositive and 53.5% for baseline seronegative participants) and 84.1% (95% CI 77.8-88.6) against
hospitalization. Overall, there were slightly more serious adverse events in the placebo group. In Brazil,
1,773 participants received =1 dose of TAK-003/placebo. VE was 82.2% (61.8-91.8) against VCD; 2
participants in the placebo group were hospitalized versus 0 in the TAK-003 group.
Conclusions/Learning Points: TAK-003 was well tolerated and efficacious against dengue fever over
4.5 years in children/adolescents. The analyses from the Brazil subgroup were consistent with the overall
results. Support: Study and medical writing support was funded by Takeda.
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EFFICACY AND SAFETY OF BUTANTAN-DV LIVE-ATTENUATED TETRAVALENT DENGUE
VACCINE OVER TWO YEARS IN A PHASE 3 CLINICAL TRIAL
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Backgrounds: Butantan-DV is a live-attenuated tetravalent dengue vaccine produced by Instituto
Butantan analogous to TV003 developed by the US National Institutes of Health. We assessed the
efficacy and safety of Butantan-DV in participants ages 2-59.

Methods: Participants were stratified by age (2-6, 7-17, and 18-59 years old) and randomized 2:1 to
receive a single dose of Butantan-DV or placebo in an ongoing, phase Ill, double-blind trial conducted in
16 sites across Brazil, with projected five years follow-up (NCT02406729). The primary objectives were to
describe the safety up to Day 21 and to evaluate vaccine efficacy (VE) to prevent symptomatic
virologically confirmed dengue (VCD) by RT-PCR after Day 28 postvaccination to any dengue virus
(DENV) serotype and regardless of participants’ baseline serostatus. VE was assessed through the first 2
years of follow-up. Safety was evaluated as the frequency of participants with solicited (local and
systemic) vaccine-related adverse events (AEs). Secondary objectives, VE by baseline serostatus and by
serotype, were also evaluated.

Results: 16,235 participants were enrolled and received Butantan-DV (n=10,259) or placebo (n=5,976)
between 2016 and 2019. Non-serious, solicited systemic vaccine-related AEs were observed in a slightly
higher proportion of participants receiving Butantan-DV (58.3%) compared to placebo (45.6%) within 21
days postvaccination. The overall 2-year VE was 79.6% (95% CI:70.0%-86.3%). Regarding baseline
serostatus, overall VE was 73.6% (95% CI1:57.6%-83.7%) in dengue-naive participants and 89.2% (95%
Cl:77.6%-95.6%) in dengue-experienced participants. Serotype-specific VE was 89.5% (95% CI:78.7%-
95.0%) against DENV1 and 69.6% (95% CI1:50.8%-81.5%) against DENV2. No cases of DENV3 or
DENV4 were observed during the first 2 years.

Conclusions/Learning Points: A single dose of Butantan-DV was generally well tolerated and
efficacious against DENV1 and DENV2 symptomatic VCD, regardless of baseline serostatus, through the
first 2 years of follow-up.
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SIGNIFICANTLY LOWER INFECTION FATALITY RATES ASSOCIATED WITH SARS-COV-2
OMICRON INFECTION IN CHILDREN: ACTIVE, PROSPECTIVE NATIONAL SURVEILLANCE,
JANUARY-MARCH 2022, ENGLAND
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Backgrounds: Children and young people (CYP) have a very low risk of severe or fatal COVID-19,
especially when compared to adults. Detailed follow-up of COVID-19 deaths in CYP in England between
01 March 2020 and 31 December 2021 showed 91% of deaths occurred within 30 days of testing, mainly
in CYP with severe and/or life-limiting underlying conditions. We extended our previous analysis to
include deaths during the first Omicron variant wave, when the BA1/BA.2 subvariants were circulating in
England.

Methods: CYP aged <20 years who died within 30 days of laboratory-confirmed SARS-CoV-2 infection
between 01 January 2022 and 31 March 2022 in England were followed up in detail, using national
databases, surveillance questionnaires, post-mortem reports, and clinician interviews. Infections were
estimated through real-time, nowcasting modelling.

Results: Out of 46 deaths within 30 days of COVID-19 during the 3-month follow-up period, 11 (23.9%)
were due to COVID-19. All deaths followed a primary COVID-19 infection, seven (66%) were male, six
were White (55%) and eight (73%) had underlying comorbidities, including four with severe
neurodisabilities. All but one were hospitalised. Over the 3-month surveillance period, SARS-CoV-2 was
responsible for 1.0% (10/1,003) of all deaths in CYP aged <20 years. The infection fatality rate (IFR) was
lower than that of the previous study period overall (0.1/100,000 vs. 0.7/100,000) and for all age groups.
IFR during the Omicron wave was lower than in the first pandemic wave (1.0/100,000; 21/2,062,780),
alpha (0.8/ 100,000; 15/1,980,140) and delta (0.7/100,000; 81/11,629,407) waves.
Conclusions/Learning Points: Despite very large infections during the Omicron wave, COVID-19
deaths remained extremely are in CYP with IFR being lower during Omicron than all preceding waves.
Most fatalities involved CYP with severe comorbidities, especially neurodisabilities, similar to previous
variant waves.
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AN INTERNATIONAL, MULTI-CENTER ANALYSIS OF PEDIATRIC COVID-19 SEVERITY OVER THE
COURSE OF THE PANDEMIC
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Backgrounds: Variants of SARS-CoV-2 have emerged over the course of the COVID-19 pandemic,
resulting in changes in transmissibility and pathogenicity in adults. The implications for COVID-19 severity
in children world-wide are unclear.

Methods: Clinical data from hospitalised children (<18 years) who were SARS-CoV-2 PCR positive were



obtained from 9 countries during three time frames: T1 ancestral cohort; T2 pre-Omicron cohort; and T3
Omicron cohort. Age groups were aligned with the vaccine age groups: < 6 months, 6 months to <5
years and 5 to <18 years. Site-specific estimates were calculated, modelling the relative risk (RR) of each
clinical outcome by age category, and combined in a meta-analysis. Children with an incidental positive
test were excluded.

Results: Of the 31,785 children included, 5,438 (17.1%) were categorized in the T1 ancestral cohort,
15,205 (47.8%) in the T2 pre-Omicron cohort and 11,142 (35.1%) in the T3 Omicron cohort. In children <
5 years of age over the pandemic, there was a reduction in ICU admission (T3 vs T1: RR 0.56, 95% ClI,
0.42-0.75; [children <6 months], RR 0.61, 95% CI, 0.47-0.79 [6 months — < 5 years]), but not ventilation
or oxygen support. In contrast, ICU admission (T3 versus T1: RR, 0.39, 95% CI, 0.32-0.48), ventilation
(T3 versus T1: RR, 0.37, 95% CI, 0.27-0.51) and oxygen therapy (T3 versus T1: RR, 0.47, 95% CI, 0.32-
0.7) all decreased in those aged 5 to <18 years old. The results were consistent when restricted to data
from unvaccinated children aged 5 to <18 years.

Conclusions/Learning Points: These data reveal that COVID-19 severity assessed by ICU admission,
ventilation and oxygen support decreased over time for children aged 5-18 years, whereas ventilation and
oxygen support did not decline in hospitalised children < 5 years.
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TWO-THIRDS OF SARS-COV-2 INFECTED SCHOOL-AGE CHILDREN ARE ASYMPTOMATIC: A
SYSTEMATIC REVIEW AND META-ANALYSIS OF 48 352 CHILDREN

Parallel Symposium
PARALLEL SYMPOSIUM: LEARNING FROM COVID

Agoston Janosi!, Réka Garai2, Regina Molnar3, Tamas Koéi4, Marcell Imreil, Fanni Dembrovszky?, Katalin
Muller®, Ibolya Tarié, Andrea Harnos?, Péter Hegyi!, Andrea Parniczky?!

1Semmelweis University, Centre For Translational Medicine, Budapest, Hungary, 2Semmelweis
University, 1st Department Of Pediatrics, Budapest, Hungary, 3Semmelweis University, Faculty Of
Medicine, Budapest, Hungary, “Budapest University of Technology and Economics, Department Of
Stochastics, Institute Of Mathematics, Budapest, Hungary, SHeim P&l National Pediatric Institute,
Department Of Gastroenterology, Budapest, Hungary, ®Semmelweis University, Andras Pet6é Faculty,
Budapest, Hungary

Backgrounds: Evidence shows that asymptomatic SARS-CoV-2 infected people are just as contagious
as their symptomatic counterparts, therefore they play a key role in transmission. Knowing the prevalence
of asymptomatic COVID-19 in children is of paramount importance in understanding the transmission
potential of SARS-CoV-2 in school and community settings.

Methods: We conducted a systematic review and meta-analysis of studies (Medline, Embase, Central)
containing information about the prevalence of PCR confirmed asymptomatic COVID-19 in children until
14" October 2021. We calculated risk ratios and performed one-stage dose-response random effect
meta-analysis to assess the effect of age on asymptomatic infections. Pooled prevalences of
asymptomatic paediatric COVID-19 by subgroups, risk ratios of different age groups and dose-response
analysis of age were our main outcomes. Subgroups were created by screening strategies, age and by
Healthcare Access and Quality (HAQ) index.

Results: We included 153 articles with 48 352 children’s data from 58 countries. The pooled prevalence
of asymptomatic SARS-CoV-2 infection in the general pediatric population was 45% (Cl: 34-57%) with the
highest prevalence among 6-10 years of age: 65% (CI: 50-77%). The subgroup analysis of different
screening strategies identified contact tracing as the most common (43,78% of the studies) protective
approach worldwide. Meanwhile, in a population of newborns with SARS-CoV-2 infected mothers, the
prevalence of asymptomatic COVID-19 was 69% (ClI: 58-



78%).
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Conclusions/Learning Points: Around half of all SARS-CoV-2 infected children and more than two third
of newborns of affected mothers are asymptomatic. Re-evaluating protective strategies and everyday
medical practice — particularly in the shadow of poorly diagnosable post-COVID cases - considering the
proportion of asymptomatic children is crucial, with particular attention to vaccination, which can protect
society, also vulnerable groups even from the severe disease acquired from asymptomatic children.



00017 / #837

SAFETY/IMMUNOGENICITY OF 2 INVESTIGATIONAL MRNA VACCINES, A RESPIRATORY
SYNCYTIAL VIRUS VACCINE AND A HUMAN METAPNEUMOVIRUS AND PARAINFLUENZA VIRUS
TYPE 3 COMBINATION VACCINE IN YOUNG CHILDREN

Parallel Symposium
PARALLEL SYMPOSIUM: NEW WAYS TO MAKE BETTER VACCINES

Matthew Snape?, Sabine Schnyder Ghamloush?, Grace L. Chen3, Rakesh Dhar4, Runa Mithani?, Vinicius
Righi2, Louie Morsy?, Sophia Lu®, Archana Kapoor®, Bethany Girard®, Laila El Asmar?, Christine A. Shaw?
IModerna, Inc., Pediatric And Maternal Development, Cambridge, United States of America, ?Moderna,
Inc., Infectious Disease, Cambridge, United States of America, 3Moderna, Inc., Infectious Disease
Development, Cambridge, United States of America, “Moderna, Inc., Pharmacovigilance, Cambridge,
United States of America, ®Moderna, Inc., Statistics & Programming, Cambridge, United States of
America, ®Moderna, Inc., Clinical Biomarkers, Cambridge, United States of America

Backgrounds: Respiratory syncytial virus (RSV), human metapneumovirus (hMPV), and parainfluenza
virus type 3 (PIV3) are common respiratory illnesses in children. Two investigational vaccines, mRNA-
1345, encoding the RSV prefusion stabilized F glycoprotein, and mRNA-1653, encoding the hMPV and
PIV3 F glycoproteins, are in clinical trials.

Methods: Two Phase 1, randomized, observer blind, placebo-controlled trials in children (aged 12-59
months) assessed the safety and immunogenicity of mMRNA-1345 (NCT04528719) and mRNA-1653
(NCT04144348). In the mRNA-1345 trial, RSV-seropositive children (n=26) were randomized to receive 3
doses of MRNA-1345 (30 pg) or placebo 2 months apart. In the mRNA-1653 trial, hMPV- and PIV3-
seropositive children (n=27) were randomized to receive 2 doses of MRNA-1653 (10 or 30 ug) or placebo
2 months apart. Interim data through Month (M) 1 for mRNA-1345 and M3 for mRNA-1653 are presented.
Results: mMRNA-1345 and mRNA-1653 were well-tolerated; the most frequently reported local solicited
adverse reaction (SAR) was injection site pain (MRNA-1345, 53.3%; placebo, 30.0% and mRNA-1653,
44.4%-60.0%; placebo, 12.5%-30.0%); systemic SARs were mostly grade 1 or 2 (MRNA-1345, 53.3%;
placebo, 40.0% and mMRNA-1653, 33.3%-55.6%; placebo, 12.5%-60.0%). One mMRNA-1345 injection
boosted RSV-A and RSV-B neutralizing antibody (nAb) geometric mean titers (GMTs) at M1 (geometric
mean fold rise [GMFR] over baseline: RSV-A=34.9; RSV-B=14.3; Figure). One mRNA-1653 injection
boosted hMPV and PIV3 nAb GMTs at M1 (GMFRs: hMPV-A=2.9-6.1; hMPV-B=6.2-13.2; PIV3=2.8-3.0);
a second injection did not further increase GMTs at M3 (GMFRs: hMPV-A=3.24 for both dose levels;
hMPV-B=5.1-13.3; PIV3=2.7-3.1). In both trials, antibody responses were prefusion F-



Figure. Serum neutralizing antibody titers in seropositive children*: (A) RSV-A and RSV-B,
(B) hMPV-A and hMPV-B, and (C) PIV3.
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*In the mRNA-1345 trial, dose 1 was administered at baseline; in the mRNA-1653 trial, dose 1 was
administered at baseline and dose 2 was administered at Month 2,

BL, baseline; Cl, confidence interval: GMFR, geometric mean fold rise; GMT, geometric mean titer;
biased. NMPV, human metapneumovirus; PIV3, parainfluenza virus type 3; RSV, respiratory syncytial virus.
Conclusions/Learning Points: mRNA-1345 and mRNA-1653 were well-tolerated and boosted RSV and
hMPV plus PIV3 nAbs, respectively, in seropositive children aged 12-59 months, supporting continued
development of these vaccines and the development of a combination RSV and hMPV vaccine.
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IMMUNOGENICITY AND SAFETY OF DIFFERENT MF59-ADJUVANTED H5N1 (AH5N1) INFLUENZA
VACCINE FORMULATIONS IN HEALTHY PEDIATRIC SUBJECTS

Parallel Symposium
PARALLEL SYMPOSIUM: NEW WAYS TO MAKE BETTER VACCINES

Airi Poder?, Esther Van Twuijver?, Matthew Hohenboken3, Eve Versage?
1Clinical Research Center, Clinical Research, Tartu, Estonia, 2CSL Segirus, Clinical Development,
Amsterdam, Netherlands, 3CSL Segirus, Clinical Development, Waltham, United States of America

Backgrounds: A randomized, observer-blind, dose-ranging study evaluated the safety and
immunogenicity of MF59-adjuvanted H5N1 vaccine formulations in healthy children.

Methods: 420 subjects 6 months to < 9yrs, were equally randomized to receive 2 doses of one of 6
different vaccine formulations including either 1.875, 3.75, or 7.5 yg H5N1 antigen combined with 0.125
mL (50%) or 0.25 mL (100% [versus adult dosage]) MF59, three weeks apart, stratified into 2 age cohorts
(6 to <36 months and 3 to <9 years of age). HI and MN assays measured antibody responses against the
homologous H5N1 (A/turkey/Turkey/1/2005) strain at baseline (Day 1), and 3 weeks after the 15t (Day 22)
and 3 weeks (Day 43) and 6 months after the 2" vaccination (Day 202).

Results: All vaccine formulations elicited strong homologous immune responses after the second
vaccination, with a trend towards higher responses in subjects receiving the 100% MF59-adjuvanted
vaccine formulations at Day 43 and at Day 202. No clear effect of the H5SN1 antigen dose on immune
responses was observed with both MF59 dosages. These immunogenicity patterns were observed in the
entire study population and in both age cohorts. No patterns in frequency or severity of solicited or
unsolicited adverse events were observed with increasing H5N1 antigen or MF59-adjuvant content.
Conclusions/Learning Points: Both the HI and MN responses indicate a 2-dose series of MF59-
adjuvanted H5N1 vaccine, 3 weeks apart, achieves antibody levels likely to provide protection in children
6 months to 9 years of age. Although all formulations were highly immunogenic with a favorable safety
profile, the vaccine formulations with higher MF59 content were associated with a greater magnitude and
persistence of immune responses, while not associated with increased reactogenicity.
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LIVE-ATTENUATED RESPIRATORY SYNCYTIAL VIRUS VACCINE FOR THE PREVENTION OF RSV
DISEASE: PH1/2 RESULTS SHOW PROMISING SAFETY, IMMUNOGENICITY AND INFECTIVITY

Parallel Symposium
PARALLEL SYMPOSIUM: NEW WAYS TO MAKE BETTER VACCINES

Scott Gallichah?, Olubukola T Idoko?, Sanie Sesay?, Sophie Pallardy?, Haritha Adhikarla®
1Sanofi, R&d, Toronto, Canada, 2Sanofi, R&d, Merieux, France, 3sanofi, R&d, swiftwater, United States of
America

Backgrounds: After decades of research a paediatric vaccine for RSV is not yet available. Early trials
with live attenuated vaccine candidates suggest promise for paediatric vaccination and have not been
linked to the risk of enhanced disease noted with formalin inactivated candidates.

Methods: The ongoing Sanofi-sponsored Phase I/l trial (NCT04491877) evaluated a live-attenuated
RSV vaccine, which was co-developed in partnership with NIH under a CRADA and license agreement, in
6-18mo infants and toddlers in the US and South America (Chile and Honduras). In this trial, the safety,
immunogenicity and infectivity of two formulations administered intranasally was assessed in sequential
cohorts (N=259). Participants received two administrations of the candidate or placebo two months apart
and provided blood samples at baseline and up to at least 5 months post the second vaccine
administration (and/or end of RSV season) to assess immunogenicity. Vaccine viral shedding was
assessed 7 days post each vaccine formulation administration. Safety follow up lasted 5 months after the
second vaccine administration or to the end of the RSV season, whichever was greater.

Results: The results show that the vaccine was well tolerated with no safety concerns identified after 1
and 2 administrations of either formulation. The vaccine virus shedding and immunogenicity results from
the interim data analysis are promising and demonstrate strong take of the vaccine with a high degree of
recipients showing shedding of the virus and the development of neutralizing antibodies.
Conclusions/Learning Points: The current results indicate that the live-attenuated RSV vaccine is safe
and immunogenic and support the future development of the candidate.
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STAPHYLOCOCCUS AUREUS CAUSING PEDIATRIC INVASIVE INFECTIONS IN PORTUGAL ARE A
DIVERSE POPULATION WITH LOW REPRESENTATION OF MRSA AND IMPORTANT VIRULENCE
GENES

Joint Symposium
JOINT SYMPOSIUM: ESCMID-ESPID: STAPHYLOCOCCI PERSISTING AND PERISHING

Marcos Pinho?, Yenine Martins?, Paula Correia?, Catarina Gouveia®, Fernanda Rodrigues?, José Melo-
Cristino®, Mario Ramirez?, . The Portuguese Study Group Of Invasive Pneumococcal Disease Of The
Pediatric Infectious Diseases Society?, . Study Group Of Pediatric Staphylococcal Disease In Portugal®
IFaculdade de Medicina da Universidade de Lisboa, Instituto De Microbiologia, Lisbon,

Portugal, 2Hospital Professor Doutor Fernando da Fonseca, Paediatrics, Amadora, Portugal, *Hospital de
Dona Estefania, Centro Hospitalar Universitario de Lisboa Central, Paediatric Infectious Diseases Unit,
Lisbon, Portugal, *Centro Hospitalar e Universitario de Coimbra, Hospital Pediatrico, Coimbra, Portugal

Backgrounds: We aimed at identifying the Staphylococcus aureus lineages causing pediatric (<18 yrs)
invasive infections (piSA) in Portugal, evaluating antimicrobial susceptibility and the distribution of
virulence genes.

Methods: A total of 205 isolates were recovered from blood (n=180), synovial fluid (n=12) or other
normally sterile fluids/tissues (n=13) in 10 Portuguese hospitals in 2015-2020. Genomic sequences
(lumina) were obtained for all isolates. Multilocus sequence typing (MLST), virulence and antimicrobial
resistance genes were identified. Antimicrobial susceptibility to fourteen antimicrobial agents was
determined by disk diffusion or E-test, following EUCAST guidelines.

Results: Isolates belonged to 36 sequence types (STs) grouped into 17 CCs and one singleton
(Simpson’s index of diversity + 95% confidence interval, 0.899 + 0.015). CC398 (16.6%), CC30 (16.1%),
CC5 (13.7%) and CC45 (10.7%) were the most frequent CCs. Overall penicillin resistance was 87.3%
and methicillin-resistant (MRSA) strains accounted for 17.1% (n=35) of the isolates, with SCCmec types
IV (n=17), VI (n=8) and Il (n=8). MRSA isolates belonged to CCs 5 (51.4%), 22 (31.4%), 8 (11.4%), 72
and 152 (2.9% each). Resistance to other antimicrobial agents included erythromycin (29.8%),
norfloxacin (15.1%), fusidic acid (7.3%) and gentamicin (6.8%). Panton-Valentine leucocidin (PVL) genes
were detected in 10 (4.9%) isolates, including two MRSA. Toxic shock syndrome toxin-1 gene was found
in 15.6% (n=32) of the isolates while exfoliative toxins ETA (2.9%) and ETB (2.4%) genes were carried by
a minority of isolates.

Conclusions/Learning Points: S. aureus causing piSA in Portugal showed considerable diversity, albeit
representing widely disseminated lineages. While most isolates were resistant to penicillin, only a minority
were MRSA, with CC5 and CC22 dominating among this group. Despite the severity of some cases, PVL,
ETA or ETB genes were present in <5% of isolates.
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LONG-TERM IMMUNOGENICITY OF BNT162B2 VACCINE IN VULNERABLE POPULATIONS: A
LASTING SUCCESS.

Oral Presentations Session
ORAL PRESENTATION SESSION 01: COVID VACCINES

Nicola Cotugno??, Elisa Profeti3, Luna Colagrossi*, Cristina Russo#, Carlo Federico Perno*, Veronica
Santillit, Diletta Valentini®, Enrica Franzese?, Martina Marotti!, Paola De Angelis®, Antonino
Amodeo’, Alberto Villani®, Stefania Bernardi®, Andrea Finocchi'?, Donato Amodio?, Paolo Palmal?
1IRCSS Bambino Gesu Children Hospital, Clinical Immunology And Vaccinology Unit, Rome,

Italy, 2University of Rome Tor Vergata, Chair of Pediatrics, Department Of Systems Medicine, Rome,
Italy, 2University of Rome “Tor Vergata”, The School Of Pediatrics, Rome, Italy, “Bambino Gesu
Children's Hospital, Unit Of Microbiology And Diagnostic Immunology, Rome, Italy, SIRCSS Bambino
Gesu Children Hospital, Pediatric Unit, Pediatric Emergency Department (dea), Rome, ltaly, IRCSS
Bambino Gesu Children Hospital, Digestive Endoscopy And Surgery Unit, Rome, Italy, 7IRCSS Bambino
Gesu Children Hospital, 8 Department Of Pediatric Cardiology And Cardiac Surgery, Rome,

Italy, 8Bambino Gesu Children's Hospital IRCCS,, Infectious Disease Unit, Rome, ltaly

Backgrounds: Little is known about the longevity of COVID19 vaccine-induced protection in vulnerable
populations. Our analysis aims to evaluate the persistence of humoral immunity following BNT162B2
MRNA COVID-19 vaccination in 5 cohorts of vulnerable children and young adults: solid organ transplant
recipients (SOT), ART-treated perinatally HIV-infected (HIV), Down Syndrome (DS), Inflammatory Bowel
Disease (IBD), primary immunodeficiency (PID).

Methods: Longitudinal blood samples were collected on the day of vaccination (T0), 21-days (T21), 28-
days (T28), 6-months (T180), and 12-months and/or 18-months (T18m) after the priming dose. Anti—
SARS-CoV-2 S1 receptor-binding domain antibodies were assessed at each time point. Booster shot and
SARS-CoV-2 infection occurring between the second dose and the first booster were monitored via the
regional registry.

Results:
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At T18m, 106 patients were included in our analysis: 24 SOTs, 28 DS, 32 HIV, 15 IBDs, 7 PID. Among



them, 99/106 got the booster shot at T180. The serological data overall showed a decrease in Ab at T180
in SOT, HIV and DS. However, 98/99 of booster-vaccinated individuals have significantly increased ab
titers at T18m compared to T180 (p < 0.05 in SOTs, HIVs and DSs, and not statistically significant in PID
and IBD). Only one SOT remained non-responder after 1 booster dose and SARS-CoV-2 infection.
Conclusions/Learning Points: According to our analysis, the vaccination schedule adopted for
vulnerable population was able to provide long-term humoral immunity (18 months). Whereas a
decreasing trend was observed 6 months after vaccination, booster shots provided at 12 months were
able to restore vaccine induced Ab. These data further show that timing of immunization and boosters are
crucial in these populations and additional data are needed to pursue a personalized vaccination
approach in immune compromised adolescents and young adults.
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EFFECTIVENESS OF BNT162B2 AND CORONAVAC AGAINST PEDIATRIC COVID-19-ASSOCIATED
HOSPITALIZATION AND MODERATE-TO-SEVERE DISEASE

Oral Presentations Session
ORAL PRESENTATION SESSION 01: COVID VACCINES

Jaime Rosa Dugue, Daniel Leung, Ka Man Yip, Derek Lee, Hung-Kwan So, Wilfred Wong, Yu Lung Lau
The University of Hong Kong, Department Of Paediatrics And Adolescent Medicine, Hong Kong, Hong
Kong PRC

Backgrounds: Vaccine effectiveness (VE) of BNT162b2 and CoronaVac against COVID-19-associated
hospitalization and moderate-to-severe disease due to SARS-CoV-2 Omicron BA.2 for pediatric
populations that had low exposure to prior SARS-CoV-2 variants needs to be further clarified. This can be
studied from the 1.36 million vaccine doses that had been administered to 766,601 of 953,400 children
and adolescents in Hong Kong (HK) since March 2021 to April 2022.

Methods: Using an ecological design leveraging HK vaccination coverage statistics and public hospital
records, this study investigated the VE for children aged 3-11 years and adolescents aged 12-18 years at
the population level during the Omicron BA.2 wave from January to April 2022.

Results: VE against COVID-19-associated hospitalization for children was 65.3% for 1 dose of
BNT162b2 and 13.0% and 86.1% for 1 and 2 doses of CoronaVac, respectively. For adolescents, VE
against COVID-19-associated hospitalization was 60.2% and 82.4% after 1 and 2 doses of BNT162b2
and 30.8% and 90.7% after 1 and 2 doses of CoronaVac, respectively. Protection against moderate-to-
severe disease for aged 3-18 was high, with VE of 93.1% and 95.8% after 2 doses of BNT162b2 and
CoronaVac, respectively. No COVID-19-associated hospitalization or moderate-to-severe disease
occurred for 68,565 children and adolescents who received their third dose. Estimated hospitalizations of
children and adolescents averted by vaccination were 68 and 999, respectively, and were 45 and 147 for
moderate-to-severe cases.

Conclusions/Learning Points: BNT162b2 or CoronaVac provide substantial protection from COVID-19-
associated hospitalization and moderate-to-severe disease due to a SARS-CoV-2 variant of concern.
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REACTOGENICITY, IMMUNOGENICITY AND BREAKTHROUGH INFECTIONS FOLLOWING
HETEROLOGOUS OR FRACTIONAL SECOND DOSE COVID-19 VACCINATION IN ADOLESCENTS
(COM-COV3): A RANDOMISED CONTROLLED TRIAL

Oral Presentations Session
ORAL PRESENTATION SESSION 01: COVID VACCINES
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Bristol, Paediatric Infectious Disease And Immunology Department, Bristol, United Kingdom, 8Noah's Ark
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Backgrounds: This was the first study to investigate the reactogenicity and immunogenicity of
heterologous or fractional dose COVID-19 vaccine regimens in adolescents.

Methods: A phase I, single-blind, multi-centre, randomised-controlled trial recruited across seven UK
sites from September to November 2021, with follow-up visits to August 2022. Healthy 12-t0-16 years
olds were randomised (1:1:1) to either 30ug BNT162b2 (BNT-30), 10ug BNT162b2 (BNT-10), or NVX-
CoV2373 (NVX), eight weeks after a first 30ug dose of BNT162b2. The primary outcome was solicited
systemic reactions one week after vaccination. Secondary outcomes included immunogenicity and safety.
‘Breakthrough infection’ analyses were exploratory.

Results: 148 participants were recruited (median age 14 years, 30% anti-nucleocapsid 1gG seropositive
pre-second dose). Reactions were mostly mild-to-moderate, with lower rates in BNT-10 recipients.
Compared to BNT-30, at 28 days post-second dose anti-spike antibody responses were similar for NVX
(geometric mean ratio (GMR) 1.09, 95% confidence interval (Cl): 0.84,1.42) and significantly lower for
BNT-10 (GMR 0.78 95% CI: 0.61, 0.99). For Omicron BA.1 and BA.2 neutralising antibody (NAD) titres,
GMR compared to BNT-30 at day 28 were similar for BNT-10 [1.0 (95% CI 0.65, 1.54), 1.02 (95% CI
0.71, 1.48)] respectively, but higher for NVX [1.7 (95% CI 1.07, 2.69), 1.43 (0.96 — 2.12)]. Amongst
SARS-CoV-2 infection naive participants, NVX participants had an 89% reduction in the risk of a self-
reported ‘breakthrough infection’ compared to BNT-30 (hazard ratio (HR) 0.11, 95% CI: 0.01, 0.86). BNT-
10 recipients were significantly more likely to have a ‘breakthrough infection’ compared to BNT-30 (HR
2.14,95% CI: 1.02, 4.51).

Conclusions/Learning Points: The enhanced performance of the heterologous schedule using NVX-
CoV2373 against the Omicron SARS-CoV-2 variant suggests this mMRNA prime and protein-subunit-boost
schedule may provide a greater breadth of protection than the licensed homologous schedule.
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Backgrounds: The immune profile of breastmilk following primary vs. booster COVID-19 vaccination
during pregnancy or post-partum and its potential for protection are not well characterized.

Methods: Prospective multicenter cohort study of participants enrolled after receipt of a primary 2-dose,
or booster COVID-19 mRNA vaccination during pregnancy or a booster dose within 6 weeks postpartum.
Maternal blood and breastmilk samples were collected at 2-months postpartum in this substudy. IgG and
IgA binding antibodies to Spike and RBD of SARS-COV-2 in breastmilk were compared in primary vs.
booster vaccine recipients. The correlation between maternal Spike IgG and breastmilk Spike 1gG and
IgA was assessed. Maternal infection status was assessed by medical history and detection of N-protein
19G.

Results: The study included 32 mother-infant dyads with primary 2-dose vaccination during pregnancy,
82 dyads with booster vaccination during pregnancy and 36 dyads with maternal booster within 6 weeks
postpartum. The majority of infants were born at term (=290%) and most (285%) were breastfeeding at 2
months postpartum. Spike and RBD IgG and IgA were present in breastmilk in all study groups. Higher
IgG GMT were measured in those who received a booster vaccination either during pregnancy or
postpartum, compared with primary 2-dose vaccination during pregnancy. Maternal infection increased
GMT in breastmilk but numbers were low to evaluate impact. A significant positive correlation was
observed between maternal serum IgG titers and breastmilk IgG and IgA at 2-months postpartum,
regardless of vaccine regimen. The Spearman correlation between maternal sera and breastmilk
antibodies was higher with breastmilk 19G (r=0.79-0.9596) than with breastmilk IgA (r=0.42-

0.52).
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Conclusions/Learning Points: Results support the potential protective effect of breastmilk antibodies in
nursing infants of mothers who are vaccinated or boosted with COVID-19 mRNA vaccines during

pregnancy or postpartum.
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CHILDREN PREVIOUSLY INFECTED WITH SARS-COV-2
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Backgrounds: The immunogenicity of vaccination among children previously infected with SARS-CoV-2
is limited studied.

Methods: Children aged 5-11 years with confirmed SARS-CoV2 infection were randomly assigned to
receive BNT162b2 vaccine at full-dose (10 micrograms) or half-dose (5 micrograms). Anti-spike receptor
binding domain (RBD) IgG, and neutralizing (NT) antibody against ancestor and omicron BA.5 variant
were measured at 3 (+/- 1lweek) weeks after vaccination. Solicited adverse events (AEs) were recorded
for 7 days following vaccination.

Results: 183 children were enrolled, median age (IQR) of 8.5 (7.2-10.1) years. One participant withdrew.
Overall, anti- RBD antibody was higher among children who had infections at >3 months prior compared
to those at 1-3 months prior. The full-dose group provided higher antibody levels compared to half-dose;
however, the significant different was found only among the children infected at 1-3 months prior.

Duration from Anti-spike RBD IgG(AU/mL) GMT (95%Cl)

previous infection Before vaccination (N=182) After Vaccination (N=177) p-value
1-3 months

Full-dose 165.4 (110.7-248.2) 9469.0 (8319.6-10777.1) <0.001
Half-dose 142.3 (90.0-225.0) 6255.7 (5183.0-7550.5) <0.001
p-value 0.621 <0.001

>3 months

Full-dose 200.2 (121.6-329.5) 17691.6 (12823.0-24408.8) <0.001
Half-dose 187.6 (128.0-275.0) 16750.8 (11448.4-24509.1) <0.001
p-value 0.836 0.824

The NT against ancestral virus [GMT(95%CI) 826.0 (600.3-1136.7) vs 122.3 (93.7-
159.6); p<0.001] and omicron BA.5 [GMT(95%CI) 165.1 (128.8-211.7) vs 75.7
(58.1-98.7); p<0.001] were higher among children who had infection at >3 months
prior than those at 1-3 months prior, respectively. The most common AEs were pain
(33.5%), myalgia (18.1%), and headache (9.9%); no myocarditis/pericarditis or
serious AEs.

Conclusions/Learning Points: Delaying vaccination after 3 months from infection provided
better immunogenicity than earlier vaccination. Half dose of BNT162b2 mRNA



COVID-19 vaccine may be an alternative regimen for children with prior SARS-CoV-
2 infection >3 months.
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RESULTS FROM A PHASE 3, OPEN-LABEL TRIAL

Oral Presentations Session
ORAL PRESENTATION SESSION 01: COVID VACCINES

Avika Dixit?, Richard Bennett?, Kashif Ali3, Robert Clifford*, Rosanne Poston?!, Kelly Hautzinger?, Anne
Yeakey®, Bethany Girard?, Wen Zhou?, Weiping Deng?, Honghong Zhou?, Sabine Schnyder
Ghamloush?, Jacqueline Miller!, Rituparna Das?

IModerna, Inc., Clinical Development, Cambridge, United States of America, ?Clinical Research Partners
LLC, Clinical Development, Richmond, United States of America, 3Texas Center for Drug Development,
Clinical Development, Houston, United States of America, “Coastal Pediatric Research, Clinical
Development, Charleston, United States of America, *BioPoint Contracting, Pharmacovigilance, Wake
Forest, United States of America

Backgrounds: The bivalent mRNA-1273.214 vaccine, containing mRNAs encoding the spike
glycoproteins of the SARS-CoV-2 Wuhan-Hu-1 isolate and the omicron B.1.1.529 BA.1 subvariant, was
previously evaluated in a phase 2/3 study as a second booster in adults who received the mRNA-1273
primary series plus a first booster. Herein, we present interim results from a study evaluating mRNA-
1273.214 as a primary series in children.

Methods: This ongoing, phase 3, open-label trial evaluated the safety, reactogenicity, and
immunogenicity of mMRNA-1273.214 (25 ug) as a 2-dose primary series administered 28 days apart (Part
1) in SARS-CoV-2 vaccine-naive individuals aged 6 months to <6 years (NCT05436834). Effectiveness of
MRNA-1273.214 was inferred based on immune responses against BA.1 and ancestral SARS-CoV-2 at
28 days after dose 2 compared with those induced by the mRNA-1273 (25 ug) primary series among
participants of the same age group from the phase 3 KidCOVE study. Immunogenicity comparisons were
based on geometric mean ratio (GMR; mRNA-1273.214 vs mRNA-1273) of neutralizing antibodies
(nAbs).

Results: A total of 179 participants (median age, 3 [IQR 1-3] years) were included in this interim analysis
of MRNA-1273.214 (dose 1, 179; dose 2, 142). mRNA-1273.214 was generally well-tolerated and no
safety concerns were identified. Irritability/crying and pain were the most frequently reported solicited
adverse reactions. Superiority of the nAb response against omicron BA.1 (GMR, 25.4 [95% ClI, 20.1-
32.1]) and non-inferiority against the ancestral strain (GMR, 0.83 [95% CI, 0.67-1.02]) were demonstrated
following mMRNA-1273.214 compared with mRNA-1273

(Figure).



Figure. Serum neutralizing antibodies against SARS-CoV-2 at 28 days after dose 2 of mMRNA-1273.214
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Immunogenicity was assessed in the per-protocol immunogenicity population, including participants
aged 6 months to <6 years regardless of baseline SARS-CoV-2 status. Superiority against omicron BA.1
was declared if the lower bound of the 95% Cl of the geometric mean ratio (ratio of the geometric least
squares mean serum antibody values for mMRNA-1273.214 vs mRNA-1273 at 28 days after dose 2) was
>1. Non-inferiority against ancestral SARS-CoV-2 was declared if the lower bound of the 95% Cl of the
geometric mean ratio (ratio of the geometric least squares mean serum antibody values for mRNA-

1273.214 vs mRNA-1273 at 28 days after dose 2) was >0.667.

Conclusions/Learning Points: A 2-dose primary series of the bivalent mMRNA-1273.214 vaccine had no
new safety concerns and elicited immune responses against omicron BA.1 that were superior to mMRNA-
1273 in children aged 6 months to <6 years.
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Backgrounds: Paediatric data on tularemia, an emerging zoonosis, are scarce. In Europe the Francisella
tularensis holarctica subtype is primarily responsible for tularemia syndromes in children. We characterize
the epidemiological differences of tularemia in children in Finland and in Switzerland

Methods: We compared datasets from nationwide register-based cohorts from two European countries.
Paediatric data (<15 years of age) from 2004-2021 were retrieved from the Swiss (CH) and Finnish (FI)
national public health surveillance reporting systems, including a cohort from the Oulu catchment area, a
tularemia hotspot in Finland.

Results: We recorded 497 (343 FI; 154 CH) cases, 40% (N=201) of cases were in females. Main vectors
were ticks in CH and mosquitoes in FI. In FI, the highest annual incidence was seen in 2007 with the
annual incidences of 10.2 in 0-4y, 10.1 in 5-9y, and 8.2 in the 10-14 year age groups. In CH, the annual
incidence increased from 0 to 1.7 per100 000 per year for the <15y age group. In FI, outbreaks occurred
regularly every few years, whereas a steady increasing annual incidence was observed in CH. In FI
infections peaked in late summer (August and September), while CH recorded two epidemiological peaks
(June to July and October) (Fig.1.). In both cohorts the most common clinical manifestations were
ulceroglandular or glandular tularemia followed by rare oropharyngeal, pulmonary, oculoglandular, middle
ear, abdominal, and typhoidal manifestations.
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Conclusions/Learning Points: The CH and FI surveillance cohorts revealed clear differences in the
epidemiology of paediatric tularaemia, specifically in regards to main transmission vector and incidence
peak variation. In CH, the reasons for the observed increasing incidence of pediatric tularemia are
unknown.
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Backgrounds: Lyme disease (LD) is the most common tickborne disease in the northern hemisphere
caused by the bacteria Borrelia burgdorferi (Bb). Although classical characteristics of LD are well-known,
the diagnosis and treatment are often delayed, particularly in children. The aim of this study was to better
describe clinical characteristics and serological profiles which allow for early and reliable diagnosis of LD
in children.

Methods: This is a retrospective cohort study of children, 0—17 years of age, diagnosed with LD
according to current guidelines at University Children’s Hospital Zurich from January 1, 2006—December
31, 2020.

Results: In total, 469 children diagnosed with LD were included. LD presented in 171 (36.5%) patients
with skin manifestations (including erythema migrans and borrelial lymphocytoma), in 190 patients
(40.5%) with Lyme neuroborreliosis (LNB), and in 108 (23.0%) patients with Lyme arthritis (Figure, Panel
A). Seasonal variations were observed in patients with skin manifestations and LNB (high prevalence in
May—October), but not in patients with Lyme arthritis (Figure, Panel B). The median age was 8.0 years
(IQR 5.5 - 10.5), but there were significant differences in age between patients with different
manifestations (Figure, Panel C). Patients with Lyme arthritis showed more pronounced systemic
inflammation compared to other manifestations. Significant differences were observed in specificity and
magnitude of Bb-specific serum antibody responses among LD manifestation groups (Figure, Panel D).
Conclusions/Learning Points: This is one of the largest and most detailed studies for LD in Europe. It
presents new observations regarding the differences in epidemiology and immune responses between
various manifestations of LD in children, which we will investigate in more detail in an upcoming
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Backgrounds: Fever is a common symptom among travelers returning from tropical/subtropical areas,
and to promptly distinguish severe illnesses from self-limiting febrile syndromes is important, but can be
challenging due to unspecific clinical presentation

Methods: A cross sectional study enrolling adults and children who sought care at Karolinska University
Hospital, Stockholm, Sweden with fever within two months following return from travel to a
tropical/subtropical area. Prospective and retrospective data was collected on symptoms and laboratory
parameters. Two separate scoring systems for malaria and dengue were developed based on forward
stepwise regressions with combination of clinical indicators.

Results: In total, 2113 adults aged 18-94 and 202 children aged 1-17 were included during 2015-2020,
with 112 (4.8%) cases of malaria and 90 (3.9%) cases of dengue. In the scoring systems ranging from O-
7 points depending on the following predictors mentioned, scores of 23 points predicted a high odds ratio
(OR) for dengue in adults 42.7 (95% CI 25.3-71.9) and children 39.4 (95% CI 3.8—-404.2), as well as for
malaria, OR adults 61.4 (95% CI 34.7-108.7) vs. OR children 31.5 (95% CI 6.5-152.1). Malaria was
predominantly diagnosed in patients presenting with thrombocytopenia (2p), anemia (1p),
lymphocytopenia (1p), neutropenia (1p), and fever 239.5 °C (1p) after visiting sub-Saharan Africa (1p).
Leukopenia (2p), thrombocytopenia (1p), muscle pain (1p) and rash (1p) after traveling to Asia or
South/Latin America (1p) indicated high probability of dengue. Figure: ROC-curve of the scoring
systems
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*Clinical chemistry = Thrombocytopenia, anemia, lymphocytopenia, heutropenia
Conclusions/Learning Points: The scoring systems provide a novel tool for structured assessment of
tropical fever patients and highlight clinical signs associated with a potential severe etiology and indicate
the need for microbial investigation.
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Backgrounds: Millions of Ukrainian children have fled to other countries because of the Russian war.
The aim of the study was to assess changes in the frequency and structure of hospitalizations among
Ukrainian child migrants and refugees in Poland after the outbreak of the war.

Methods: The study was based on the analysis of hospital admission data of Ukrainian children under
the age of 18, which were collected in the Nationwide General Hospital Morbidity Study. Two periods
were analyzed: before the war (01.01.2014-23.02.2022) and after (24.02.2022-31.05.2022) its outbreak.
Results: In the study period, 1515 Ukrainian children were hospitalized in Poland, 644 of whom (42.3%)
were admitted to hospitals after 24 February 2022. Before Russia's invasion of Ukraine the average of 0.3
child/day was admitted to hospital, and since the war started this number increased to 6.7 patients a day.
Prior to the war, the most frequently reported hospital events among the Ukrainian migrant children were
factors influencing health status and contact with health services (Z00-299) — 30.5%, certain conditions
originating in the perinatal period (P00-P96) — 18.3%, and diseases of the blood and blood-forming
organs and certain disorders involving the immune mechanism (D50-D89) — 8.2%. Since the beginning of
the war, the incidence of health problems among Ukrainian child refugees has changed dramatically, with
infectious and parasitic diseases (A00-B99) being the most common — 42.0%, followed by abnormal
clinical and lab findings (R00-R99) — 16.2%, and diseases of the respiratory system (J00-J99) — 10.5%.
Conclusions/Learning Points: Studies on the health condition of child war refugees and the use of
health services by them are of key importance for health policy and strategic planning of healthcare in the
host countries.
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Backgrounds: Candida spp. are an important cause of neonatal infections. The real burden of NIC in
LMICs has been poorly described and is likely underreported. We performed a systematic review and
meta-analysis to evaluate the burden of this infection together with the case-fatality rates (CFR) in LMICs.
Methods: The systematic review included all articles published (excluding case reports, opinion pieces,
conference proceedings, review articles and systematic reviews) about microbiologically confirmed NIC in
LMICs until April 2022. No language restrictions applied. We performed a meta-analysis to estimate
pooled incidence rates and CFR. Results were stratified by WHO region and risk of NIC (high-risk defined
as <1500 gr birth-weight or <28 weeks gestational age).

Results: 465 articles were included, with 10,928 NIC cases from 36 LMICs. The distribution by WHO
region was: 3976 (36.4%) Western Pacific; 3512 (32.1%) Africa; 1346 (12.3%) Southeast Asia; 989
(9.1%) Eastern Mediterranean; 813 (7.4%) Latin America; 292 (2.7%) Europe. 119 articles were included
to estimate incidence rates and 98 articles for CFR. The incidence rate for mixed population (no
exclusively high-risk neonates) was 3% (95% confidence interval [CI] 2-3%). Regional differences were
observed, with the highest incidence rate reported in Southeast Asia (6% [95% CI, 3-10%]). A higher
incidence rate was observed in high-risk neonates (8% [95% CI, 6-10%]). Overall, the CFR was 19%
(95% ClI, 16%-22%,). Sensitivity analysis showed a higher CRF after excluding articles published in
Chinese language, 28% (95% ClI, 23%-33%).

Conclusions/Learning Points: There was marked variation in incidence of NIC in LMICs. Compared to
the published CFR in high income countries, CFR was higher in LMICs. Our data reveal that target
neonatal studies focusing on prevention and management in these settings are urgently needed.
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Backgrounds: Multisystem Inflammatory Syndrome in children (MIS-C) varies in severity with
complications including cardiac involvement (54%), shock (60%) and multi-organ dysfunction requiring
intensive care (71%). Early identification of children at risk of severe disease and cardiac involvement
would help clinical management.

Methods: 1315 patients recruited through the BATS study were categorized into four severity categories:
mild (no support), moderate (1 of oxygen, NIV, fluid bolus), severe (invasive ventilation or vasoactive
treatment) or very severe (invasive ventilation and vasoactive treatment, or ECMO, RRT, death).
Previously described physiological scores (incorporating cardiovascular, respiratory and neurological
parameters) and a novel laboratory score, incorporating markers associated with MIS-C, were calculated:
[CRP+ [(40-albumin) x 10] + (neutrophils x 10) + [(3- lymphocyte count) x 20] + (400 - platelet count) +
[(150 — Hb) x 2] + troponin + ferritin + (lactate x 10)]. A combined physiological-laboratory score was
calculated. Individual clinical and laboratory variables and these scores were evaluated for association
with severity.

Results: In an adjusted model, age (p<0.001), sex (p<0.001), self-reported ethnicity (p<0.001-0.02),
respiratory distress (p<0.001), gastrointestinal symptoms (p<0.001 for 33), and 33 neurological symptoms
(p<0.001) were independently associated with severe or very severe disease. Blood marker trends
significantly (p<0.01-0.0001) associated with severe or very severe disease include increased
neutrophils, CRP, ferritin, d-dimer, troponin and lactate and decreased haemoglobin, lymphocytes,
platelets, and albumin. The total physiological, laboratory and combined scores associated with severe
disease at baseline (all p<0.0001; AUC 0.87, 0.78 and 0.91 respectively Figure 1) and 48-hours (all
p<0.005, AUC 0.67, 0.76 and 0.79

respectively).



Severity at Baseline by Admission Scores

In patients not previously admitted to another hospital
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Figure 1: Receiving operator curves demonstrating predictive value of the physiological score,
laboratory score and combined physiological-laboratory score for severity at baseline

Conclusions/Learning Points: We have shown individual and combined clinical and laboratory markers
associate with severe disease at admission and 48-hours in children presenting to hospital with MIS-C.
This is being externally validated.
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Backgrounds: The COVID pandemic severely affected the UK healthcare system. We aimed to describe
patient demographic and clinical characteristics, healthcare resource utilization and costs associated with
acute COVID in pediatrics in England.

Methods: This population-based retrospective study used linked Clinical Practice Research Datalink
(CPRD Aurum) and Hospital Episode Statistics (HES) data to identify persons aged 1-17 years who were:
1) hospitalized (admitted within 12 weeks of a positive COVID-19 PCR test between August 2020 - March
2021) and 2) non-hospitalized (positive test between August 2020 - January 2022 and managed in the
community). Costs were calculated using 2021 UK healthcare reference costs.

Results: We identified 564,704 COVID cases. More cases were observed in older age groups for non-
hospitalized & hospitalized cohorts (1-4 years: 7% and 25%; 5-11 years: 46% and 35%; 12-17 years:
47% and 40%, respectively). Among non-hospitalized & hospitalized cohorts, 2% and 20%, respectively,
were considered high risk for severe COVID using COVID immunization priority groups in the UK HSA'’s
Green Book. For the hospitalized cohort (n=60), median inpatient stay was 2 days for each age group. No
cases aged < 12 received mechanical ventilation. Median (IQR) costs (critical care cost excluded) for a
finished consultant episode with COVID as a primary diagnosis per-patient were £1,444 (£4,604) for ages
1-4, £1,471 (£4,604) ages 5-11 and £3,746 (£4604) ages 12-17. The majority (>90%) of non-hospitalized
cases did not seek GP care in the 12 weeks after COVID diagnosis. Of those with at least 1 GP visit, the
median healthcare costs in the non-hospitalized cohort for each age group was £15.
Conclusions/Learning Points: The COVID pandemic resulted in substantial healthcare resource
allocation and costs among the pediatrics, driven largely by in-hospital stays.
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Backgrounds: Amongst children, differences in the presentation and disease severity of SARS-CoV-2
lineages are not well understood. We aimed to determine the absolute and relative hospital burden of
severe paediatric COVID-19 in Canada by age group and lineage.

Methods: Data were collected during two national surveillance studies: the Canadian Paediatric
Surveillance Program (April 2020—-May 2021) and Canadian Immunization Monitoring Program, ACTive
(June 2021-May 2022). Children <17 years old hospitalized for COVID-19 (excluding incidental SARS-
CoV-2) at one of thirteen sentinel paediatric hospitals were included. SARS-CoV-2 lineages were
classified as “Ancestral”, “pre-Delta” (Alpha, Beta, or Gamma), “Delta”, or “Omicron” based on genetic
sequencing or the predominant lineage across Canada at the time of hospitalization. Severe disease was
defined as intensive care, ventilatory, or hemodynamic support requirements, organ system
complications, or death.

Results: Among 1357 hospitalized children, median age at hospitalization was highest for Delta (3.0
years, interquartile range 0.2—-11.1) and lowest for Omicron (1.3 years, interquartile range 0.3-5.4;
p<0.001). COVID-19 vaccination (=1 doses) was received by <5 pre-Delta (<4.8%), six Delta (3.4%), and
98 Omicron cases (11.9%). Among unvaccinated patients (n=1251; Table), severe COVID-19 was most
common for Delta (34.3%) versus other lineages (24.0% ancestral, 22.3 pre-Delta, 24.8% Omicron;
p=0.049). Differences were most pronounced for children aged <5 years, with Delta more often leading to
intensive care and ventilation (21.6% and 15.7%) than other lineages (9.8-13.9%, p=0.053; 7.0-9.6%,
p=0.03). The absolute nhumber of hospitalizations among children aged <12 years during Omicron waves
was greater than all other waves



combined.
Table. Disease severity of unvaccinated children with COVID-19, by timing of hospitalization.

Timing of hospitalization

1 . 2
Ontcome Ancestral Pre-Delta Delta Omicron Psime
All hospitalizations, N 254 103 169 V2S5 ---

Any respiratory support 61 /254 (24.0) 33/103 (32.0) 56/169 (33.1) 147 /725 (20.3) 0.001
Ventilation 26/254(10.2) 9/103(8.7) 25/169 (14.8) 557725 (7.6) 0.03
PICU admission 45/254 (17.7) 15/103 (14.6) 44 /169 (26.0) 99 /725 (13.7) 0.001
PICU length of stay (days) 4 (2-7) 3(2-6) 4(2-9) 2 (1-5) 0.02
Severe COVID-19 61/254(24.0) 23/103(22.3) 58/169(34.3) 180/725(24.8)  0.049
Death 5/254 (2.0) <5/103 (<4.9) <5/169 (<3.0) 6/725(0.8) 0.35
Age <§ years, N 166 61 102 601
Any respiratory support 33/166(19.9) 13/61(21.3) 30/102(29.4) 112/601 (18.6) 0.10
Ventilation 16/ 166 (9.6) <5/61(<8.2) 16/102 (15.7) 42 /601 (7.0) 0.03
PICU admission 23/166(13.9) 6/61(9.8) 22/102(21.6) 72/601 (12.0) 0.053
PICU length of stay (days) 4 (3-6) 2(2-3) 4 (2-10) 2(1-5) 0.07
Severe COVID-19 29 /166 (17.5) 14 /61 (23.0) 30/102(29.4) 135/ 601 (22.5) 0.16
Age 5-11 years, N 35 11 37 100 ---
Any respiratory support 9/35(25.7) <5/11 (<45.5) 10/37(27.0) 26 /100 (26.0) 1.00
Ventilation <5/35(<14.3) 0/11(0.0) <5/37(<13.5) 11/100(11.0) 0.73
PICU admission 10/ 35 (28.6) <5/ 11 (<45.5) 10/37 (27.0) 21/100(21.0) 0.52
PICU length of stay (days) 2(1-7) 1(1-1) 3(1-3) 3(2-5) 0.49
Severe COVID-19 13/35(37.1)  <5/11(<45.5) 11/37(29.7)  35/100(35.0) 0.33
Age 12-16 years, N 53 31 30 24 -
Any respiratory support 19/53 (35.9) 17/31(54.8) 16 /30(53.3) 9/24(37.5) 0.20
Ventilation 7/53(13.2) 5/31(16.1) 7/30(23.3) <5/24(<20.8) 0.49
PICU admission 12 /53 (22.6) 8/31(25.8) 12/30(40.0) 6/24(25.0) 0.38
PICU length of stay (days) 4 (1-7) 5(3-8) 8 (5-9) 2(1-2) 0.02
Severe COVID-19 19 /53 (35.9) 8/31(25.8) 17/30(56.7) 10/24 (41.7) 0.09

Descriptive statistics are presented as frequency and proportions, or medians and interquartile ranges. 2Unadjusted

comparisons were conducted using y? and Fisher’s exact tests; multivariable comparisons to be conducted upon

completion of case reporting.

Conclusions/Learning Points: While Delta lineages were relatively more severe, substantially more
children were hospitalized during Omicron waves. The epidemiologic differences between SARS-CoV-2
lineages may guide future planning for vaccination and health system resource planning.
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Backgrounds: In Australia the Paediatric Active Enhanced Disease Surveillance (PAEDS) program
monitors children hospitalised with severe disease across seven tertiary referral hospitals. In 2020, this
network expanded its surveillance to include hospitalised COVID-19 cases. In addition to case
surveillance that monitors severe or complicated disease, serosurveillance studies are important to
determine population infection rates. Serosurveys that utilise residual sera systematically under-sample
children because they present to health care infrequently or have minimal blood collected. During the
COVID-19 pandemic, novel, population representative sampling approaches for serosurveillance were
needed.

Methods: PAEDS SARS-CoV-2 surveillance program was expanded to include serosurveillance of
children aged 0-19 years undergoing an anaesthetic procedure (e.g. for day surgery, trauma or other
reason). Recruitment occurred from 3 November to 12 March 2021 (pre-vaccination rollout) and from 8
June 2022 to 31 August 2022 (vaccination recommended for = 5 years). Samples were tested for anti-
spike antibodies in 2021 and anti-spike and -nucleocapsid antibodies in 2022.

Results: We collected 3995 samples (1689 in 2020-21 and 2045 in 2022). Participants broadly reflected
geographic and socio-economic status population distributions. Seroprevalence of anti-spike antibody
increased from <0.6% (7/1689) to 90% (1833/2045) and anti-nucleocapsid seroprevalence was 64%
(1309/2046) in 2022. Of those unvaccinated in 2022 (1,170), 961 (82%) had anti-spike antibodies
detected and 739 (63%) anti-nucleocapsid antibodies detected. Children with pre-existing medical
conditions had a lower prevalence of anti-nucleocapsid antibodies (59%) compared to those without
medical conditions (67%).

Conclusions/Learning Points: Using a collaborative and well-established research network, we were
able to recruit nearly 4000 children for the purpose of understanding SARS-CoV-2 paediatric
seroprevalence in Australia, across 2 years. Our methodology shows promise as an efficient, acceptable
and representative approach to paediatric serosurveys.
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Backgrounds: There is a lack of comparative data for the transmission of respiratory infections positive
and negative for SARS-CoV-2 in households with children.

Methods: We followed all respiratory tract infections in 700 participants from 175 households from June
2020 through April 2022. Daily symptoms were monitored by weekly electronic questionnaires. SARS-
CoV-2 PCR tests were performed for symptomatic participants, and twice with a one-week interval for
household members of positive participants. Clinical features and secondary attack rates (SAR), based
on the onset of symptoms, were compared between SARS-CoV-2 positive and negative respiratory
infections.

Results: Of 700 participants, 376 (54%) were children (median age, 11.1 years) and 324 (46%) adults.
The majority (90%) of SARS-CoV-2 infections occurred from January through April 2022 when Omicron
BA.1 and BA.2 were the dominant variants. Fever (51%) and cough (67%) were more common in SARS-
CoV-2 positive infections compared to SARS-CoV-2 negative infections (18% and 43%, respectively; P
<0.001 for both). Transmission occurred more often in SARS-CoV-2 positive households (84/117, 72%)
than in SARS-CoV-2 negative households (280/603, 46%, P <0.001). The SAR for SARS-CoV-2 positive
and negative infections was 44% and 24%, respectively (P <0.001). In SARS-CoV-2 positive infections,
SAR was similar for the child (42%) and adult (46%; P = 0.43) index cases whereas in SARS-CoV-2
negative infections, SAR was higher for the child (27%) than for adult index cases (19%; P <0.001).
Conclusions/Learning Points: Compared to SARS-CoV-2 negative respiratory infections, SARS-CoV-2
positive infections presented with more severe symptoms and were transmitted more efficiently in
households with children. Transmission of SARS-CoV-2 was similar for adult and child index cases,
whereas transmission of SARS-CoV-2 negative infections was higher for child index cases.
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Backgrounds: Pandemic preparedness is key to reduction of morbidity and mortality in future
pandemics. Real-life data reporting throughout the outbreak of a new disease has a major impact on
policy making decisions.

Methods: This real-life hospital-based multicenter, prospective cohort study with online real-time
reporting was active from March 2020 until December 2022. Children under 18 years of age with acute
COVID-19 or Multisystem Inflammatory Syndrome in Children (MIS-C) presenting in 42 hospitals in the
Netherlands, and two Caribbean hospitals (Curacao and Surinam) were eligible to participate.
Longitudinal incident rates and risk factors for severe disease were determined. In total, 589 children
were included.

Results: The incidence rate as well as the severity for both acute pediatric COVID-19 and MIS-C were
strongly reduced during the Omicron wave compared to the Wild-type, Alpha, and Delta waves. After
June 2023, when pediatric seroprevalence approached 100%, a strong reduction of severe pediatric
acute COVID-19 and MIS-C was observed. 125/415 (30%) patients with acute COVID-19 infection
needed supplemental oxygen therapy and 31 (7.5%) patients required intensive care unit (ICU)
admission. Higher age, cardiac and respiratory rate at initial hospital visit, and a positive medical history
were predictors for severe disease in pediatric COVID-19. For MIS-C, 93/174 (53%) patients meeting the
WHO criteria were admitted to ICU and 66 (40%) required inotropic medication. Low blood pressure,
higher respiratory rate, cardiac and renal involvement were predictors for severe disease in MIS-

C.
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Conclusions/Learning Points: Our study shows that real-time reporting of accurate and high quality
data is feasible and impacts clinical and public health decision making. The reporting framework of our
consortium is readily accessible for future SARS-COV-2 waves and other emerging (pediatric) infectious
diseases.
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Backgrounds: Streptococcus pyogenes (Spy) is the second most common pathogen of PPE/PE in
children in Germany after S. pneumoniae (Liese 2018). Spy subtypes (emm-types) are classified by
sequence typing of the M-protein (Iméhl 2017). We analyzed patient characteristics and emm-types in
children with Spy-associated PPE/PE.

Methods: From October 2010 - June 2020, all hospitalized children <18 years of age with pneumonia-
associated PPE/PE persisting for more than 7 days or requiring drainage were registered by the German
Surveillance Unit for Rare Pediatric Diseases (ESPED). Spy detected from blood culture or pleural fluid
(culture/PCR) were recorded. Supplemental eubacterial 16S-rDNA-PCR from pleural fluid was offered
and Spy from available samples were subtyped.

Results: During 10 study years (SY), 210 children with Spy-associated PPE/PE were registered (median
age 3 years [IQR 1-5]; 49% male; 19% with chronic conditions); the annual incidence increased from
0.045 (SY1) to 0.329 (SY10) per 100,000 children. Median length of hospital stay was 17 days (IQR 14-
22); 176 (84%) children received intensive care treatment (median length 7 days [IQR 4-12]); 19%
received thoracoscopy and 6% open thoracotomy. Two children (1%) died; 30 (14%) showed
confirmed/possible sequelae. Spy was detected from blood culture in 27/183 (15%) and/or from pleural
fluid in 198/206 (96%) samples. 35 of 71 submitted samples with Spy could be subtyped; most common
was emm1 (29/35; 83%), followed by emm12 (3/35; 9%) and emm3, emm68, and emm75 (1/35 [3%]
each).

Conclusions/Learning Points: The incidence of Spy-associated PPE/PE increased 7.3-fold from 2010
to 2020. In Germany, the proportion of PPE/PE-associated emm1 was 83% (29/35); higher than in
children in Spain (14/27; 52%; Sanchez-Encinales 2019) and comparable to France (17/22; 77%; Bellulo
2016).
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Backgrounds: During the first year of the COVID-19 pandemic, there was a very important reduction in
CAP diagnoses in children. The association of CAP with nasopharyngeal colonization by pneumococcus
and respiratory viruses (RV) is known. Recent studies have shown no change in colonization
characteristics during the pandemic, suggesting that CAP reduction was associated with decreased RV
circulation. Given that the resurgence of these viruses occurred at different times, the aim of this study
was to evaluate their impact on CAP diagnoses in an emergency service (ES) of a paediatric hospital.
Methods: Observational, retrospective, descriptive study, performed in a tertiary paediatric hospital that
has received an average of 60 000 children/year. The analysis of the data from ES episodes, from
January 2015 to December 2022, included: - all CAP diagnostic codes (ICD-9: 481 pneumococcal
pneumonia; 482 other bacterial pneumonia; 4828 pneumonia due to other specified bacteria; 4829
unspecified bacterial pneumonia and ICD-10: J13 pneumococcal pneumonia; J159 unspecified bacterial
pneumonia; J181 lobar pneumonia, unspecified organism); - all positive PCR tests (FilmArray respiratory
panel) for RV.

Results: The distributions of CAP diagnoses and positive PCR tests for each RV, throughout the years
are presented in figure 1. FIGURE 1. Number of various respiratory viruses detected by PCR and number
of Community-Acquired Pneumonia cases by year, 2015-

2022
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Conclusions/Learning Points: The pre-pandemic data suggest a link between seasonality of respiratory
viral infections and the incidence of CAP. Data throughout the pandemic, with the resurgence of different
RV at different times, suggest a stronger link between CAP and RSV than with Influenza. These findings
support the concept that interventions to control RV could prevent a large proportion of CAP cases.
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Backgrounds: Russian military invasion of Ukraine brings life-threatening risks for people, especially
children. Not only the weapon affection but also the absence of access to hygiene, adequate nutrition,
vaccination, and medical care on time. As a result, the poor statistic (couldn't cover occupated territory)
uncovered the morbidity shifts, for instance, the infectious one.

Methods: The morbidity reports of different age people from all regions of Ukraine were analyzed for 11
months in 2022 and compared with the appropriate data in 2021.

Results: Acute intestinal infections (All) with detected etiology were 41,99 per 100,000 population, which
on 10,1% higher than in 2021, with the highest level of enteritis caused by rotavirus (12,97 per 100,000
population - 49,1% higher than in 2021). Despite our fears, officially, we had no cases of Cholera in
Ukraine in 2022. Also, All without detection of etiology was diagnosed (51,91 per 100,000 population), but
their level was almost the same as it was in 2021 (3,1%). The level of acute respiratory infection in 2022
was 11081,26 per 100,000 population which is less if compared with 2021 to 38,0%. At the same time,
the morbidity of Influenza was 10,92 per 100,000 population, which on 23,8% higher than in 2021. The
situation with SARS-CoV2 morbidity changed very fast and achieved 15,87 per 100,000 population.
Isolated cases of tularemia (1), listeriosis (2), rabies (2), and diphtheria (2) and in 12 people were
detected as carriers of causative agents of non-toxigenic strains of diphtheria. Being the one of important
life-threatening factors in case of war the Tetanus was diagnosed generally in 12 people. As a fact, the
number of detection of scabies and pediculosis was less than in the previous 2021.
Conclusions/Learning Points: Despite a lot of risks and decreased public health response (destroyed
medical and public health infrastructure, vaccination distribution) there are no threateningly increased
levels of global health diseases in Ukraine.
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Backgrounds: New 15-valent and 20-valent pneumococcal conjugate vaccines (PCV15 and PCV20) are
developed for use in children and adults. Current pediatric programs with PCV10 and PCV13 have shown
to induce replacement of vaccine serotypes with non-vaccine serotypes, potentially mitigating the impact
of elderly pneumococcal vaccination programs. We assessed the potential impact of higher-valent PCVs
in children on the cost-effectiveness of different elderly pneumococcal vaccination strategies.

Methods: A static model parameterized for the Netherlands was used to estimate the cost-effectiveness
of 23-valent pneumococcal polysaccharide vaccine (PPV23, every 5 years), PCV15 and PCV20
compared to no vaccination, in a cohort of 65-year-olds, over a time-horizon of 15 years. We assumed
that herd protection reduced the disease burden from serotypes added to the pediatric vaccine in elderly
by 80% (except serotype 3, no effect), and that this reduction in disease burden in elderly was completely
offset by an increase in disease burden from serotypes not included in the pediatric vaccine.

Results: With PCV10-13 in children, PCV20 was the economically most attractive strategy for elderly
(Figure 1, lowest cost per QALY gained compared to no vaccination). Higher-valent paediatric vaccines
worsened the cost-effectiveness of the elderly vaccination programs, with the increase in cost per QALY
depending on the extent of overlap between serotypes covered by the pediatric vaccine and the elderly
vaccine. With implementation of PCV20 in children, the economically most attractive vaccination strategy
for elderly changed from PCV20 to

PPV23.



Figure 1: Cost-effectiveness of elderly vaccination
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Conclusions/Learning Points: The vaccine choice for pediatric pneumococcal programs affects the
cost-effectiveness and optimal vaccine choice of elderly pneumococcal programs. Policy decisions on
how to reduce the burden of pneumococcal disease in the entire population should be informed by
combined economic evaluations for children- and elderly vaccination.
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Backgrounds: Although the role of respiratory syncytial virus (RSV) in hospitalizations of infants for
bronchiolitis is well known, its burden in outpatient settings is not sufficiently assessed. In the context of
possible implementation of future generalized RSV prophylaxis, our study aimed to provide a baseline of
the attributable burden of bronchiolitis in outpatient settings.

Methods: 46 pediatricians participating in the OURSYN study between February 2021 and September
2022 enrolled children <2 years old with a first episode of bronchiolitis. For each patient, a
nasopharyngeal swab was taken for rapid diagnostic testing for RSV. Parents were called 15 days and 6
months after enrollment to complete a standardized follow-up questionnaire.

Results: Among the 753 children enrolled (mean age 8+5.7 months), 6.9% were preterm and 38.1%
attended day care center. No significant differences in socio demographic characteristics were reported
according to the RSV test result. RSV+ bronchiolitis cases had significantly more hospitalization, need for
emergency department (ED) visits, parental leave and decreased food intake 15 days after outpatient visit
compared to RSV- bronchiolitis

cases.
RSV+ RSV- Total P
N (%) N=332 (44) N=421 (56) 753
15-day follow-up 230 (69.3) 304 (724) 534 (71.0) 0.35
Hospitalization 32(142) 23 (7.6) 55(104) 0.01
Need for ED visit 37 (16.6) 29 (9.9) 66 (12.8) 0.02
Parental leave 93 (46.7) 87 (35.1) 180 (40.3) 0.01
Need for new outpatient 81(35.7) 127 (42.0) 208 (39.3) 0.14
visit
Persistent wheezing 59 (28.1) 91 (33.3) 150 (31.1) 0.22
Persistent cough 101 (47.9) 137 (50.6) 238 (46.4) 0.56
Decreased food intake 56 (27.1) 40 (14.8) 96 (20.1) 0.001
6-month follow-up 175 (52.7) 213 (50.7) 388 (51.6) 0.59
Hospitalization 10 (6.1) 94.7) 19(54) 0.55
Need for ED visit 28 (16.3) 39 (19.2) 67 (17.9) 0.46
Parental leave 38 (24.5) 51(28.3) 89 (26.9) 043
Need for new outpatient 164 (93.7) 197 (92.5) 361 (93.0) 0.64

visit




Conclusions/Learning Points: Our study shows that the 15-day follow-up for outpatient children with
RSV, which accounted for almost half of children with bronchiolitis, had a more severe disease with
higher impact on parents and medical care. By contrast, the 6-month follow-up did not show any
differences between the RSV+ and the RSV- groups. Our baseline data highlight that RSV prevention
could greatly reduce the burden of bronchiolitis in outpatient settings.
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Background: Congenital CMV (cCMV) is one of the leading causes of non-genetic hearing loss and
neurologic impairment in children. We describe long-term outcomes of infants with cCMV in a European
cohort (cCMVnet) according to cranial MRI findings at birth.

Methods: A multicentric study was performed within cCMVnet cohort in children with MRI and cranial US
(cUS) performed in the first 3 months of life. Presence of hearing loss (HL), motor impairment
(paresis/spasticity), epilepsy and/or visual impairment during follow-up were evaluated.

Results: 349 children with available MRI were included, 60.2% infants had abnormalities in MRI and
56.4% in cUS. Follow-up visit was available in 240 children, with a median follow-up of 26.5 [13.5-40.2]
months. 84 (35%) children showed sequelae in the last evaluation: 75(31.2%) had hearing loss, 10(4.1%)
epilepsy, 24(10%) motor impairment and 6(2.5%) visual impairment. Univariate analysis of prognostic
factors is listed in table 1. Eighteen children developed Delayed Onset of HL (DOHL) (18/170; 10.5%),
this was associated with abnormalities in MRI (p=0.05) (ventriculomegaly (p=0.032)) and physical
examination at birth (p=0.003),but was not associated with abnormalities in cUS (p=0.5). In multivariate
analysis abnormal physical examination at birth (OR: 4.0 95%IC:2.1- 7.8), ventriculomegaly in MRI (OR:
5.2 95%IC: 2.1-13.0), and white matter abnormalities (WMA) in MRI and in cUS (OR: 2.8 95%IC:1.5-5.4
and OR: 3.4 ;95%IC:1.2 — 9.5 respectively) were associated with
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Conclusions/Learning Points: In this large European cohort, sequelae were associated with
abnormalities in birth physical examination, brain MRI and cUS. Abnormalities in MRI were also
associated with DOHL, which could have prognostic importance. Large cohort studies are essential to
define risk factors for sequelae in cCMV infection. We encourage all ESPID members to enroll their
patients in cCMVnet.
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Backgrounds: Elevation of certain host biomarkers are associated with disease severity in adults with
community-acquired pneumonia (CAP). There are conflicting data, however, about these associations in
children. We evaluated the association of white blood cell (WBC), absolute neutrophil counts (ANC), C-
reactive protein (CRP), and procalcitonin (PCT) with development of severe outcomes in children with
CAP.

Methods: We performed a prospective cohort study of children 3 months to 14 years with CAP in 69
emergency departments (ED) globally in the Pediatric Emergency Research Network (PERN). Blood
biomarkers were obtained at the discretion of the treating clinician. The primary outcome was disease
severity: mild (discharged home), moderate (hospitalized, but not meeting severe criteria), or severe
(ICU>24 hours, positive-pressure ventilation, vasopressors, chest drainage, ECMO, death within 7 days).
Results: Of 2540 enrolled children, WBC was obtained in 1004, ANC in 1007, CRP in 792, and PCT in
152 children. There were no significant differences in median WBC or ANC across severity categories
(Table). Increasing CRP and PCT concentrations were significantly associated with more severe disease.
In multivariable analyses adjusting for age, antibiotic use for the current iliness, fever duration and viral
pathogen detection, CRP and PCT were associated with more severe outcomes. No biomarker had
sufficient sensitivity, specificity, or discriminatory capacity; however, CRP and PCT had better diagnostic
performance (per AUC) for severe disease compared with the WBC and

ANC.



Table. Blood Biomarkers and Disease Severity in Children with CAP

Median [Interquartile Range] Across Severity Levels

Mild Moderate Severe p-value*
WBC (1000/ul) | 11.3[7.5,165] | 124(86,179] | 11.6[7.5 17.7] 0.07
ANC (1000/uL) 6.9[4.3,12.4] 7.9(4.9,12.9) 7.9(5.13) 0.1
CRP (mg/dL) 311,71 5101.9.13.1] 18.5[6.2, 27] <0.001
PCT (ng/mL) 0.25[0.13, 2.3] 0.97 [0.23, 6] 3.5[0.48, 10.8] 0.03
Diagnostic Performance
Mild vs. Moderate/Severe Di Mild/Moderate vs. Severe Disease
aOR™ Sensitivity Specificity AUC Sensitivity Specificity AUC
WBC>15 1.3(0.98,1.72) 37 69.9 0.534 411 65.1 0.531
(33.7,40.5) (63.5,75.7) (0.5,0.569) (31.1,51.6) (61.9,68.1) | (0.479,0.583)
WBC>20 1.12 (0.79,1.59) 174 838 0.506 189 83.1 0.51
(14.8.20.2) (78.4.88.4) (0.479.0.533) (11.6,28.3) (80.5,854) | (0.469,0.551)
ANC>10 1.22 (0.93,1.62) 37.7 67.9 0.528 38 63.7 0.509
(34.3,41.2) (61.3,74) (0.492,0.563) | (28.1,48.8) (60.5,66.8) | (0.456,0.561)
CRP>2 1.91 (1.36,2.67) 74.2 37.7 0.559 85.7 29.6 0.576
(70.6,77.6) (30.2,45.6) (0.518,0.601) (75.3,92.9) (26.2,33.1) | (0.532,0.621)
CRP>6 2.33(1.68,3.22) 48.2 66.7 0.574 75.7 57.9 0.668
(44.2,52.2) (58.8,73.9) (0.533,0.615) (64.85.2) (54.261.5) | (0.614,0.722)
PCT>0.5 2.9(1.29,6.53) 64.1 65.2 0.646 714 416 0.565
(55.1,72.3) (42.7,83.6) (0.538,0.754) | (41.9,91.6) (33.3,50.3) | (0.436,0.695)
PCT>2 2.62(1.156) 414 73.9 0.577 64.3 63.5 0.639
(32.8.50.4) (51.6.89.8) (0.475,0.678) (35.1,87.2) (564.9.71.6) | (0.503,0.775)

*p-values calculated by Kruskal-Wallis rank sum test comparing mild, moderate, and severe for each biomarker

**Each biomarker was included individually in ordinal regression models and adjusted for age, duration of fever, prior antibiotic use
for the current iliness, and viral detection

Conclusions/Learning Points: Conclusions: None of the blood biomarkers examined can be used in
isolation to predict severe outcomes in children with CAP. However, CRP and PCT are more strongly

associated with moderate and severe disease than are WBC and ANC, which have limited discriminatory

ability.
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Backgrounds: Nearly half of infants with a symptomatic respiratory syncytial virus (RSV) infection do not
seek medical attention. Current focus on medically-attended RSV infections therefore underrepresents
the true burden of RSV on society. To capture the population burden of RSV, we assessed the clinical
and societal burden of non-medically attended RSV infections in healthy term-born infants during the first
year of life.

Methods: The RESCEU study is a prospective, observational birth cohort study that enrolled healthy
term-born infants (n=9164) between 2017 and 2020 in five European countries. We performed active
RSV surveillance in a nested cohort (n=993) until the age of one year. During an RSV episode, parents
kept a diary of symptoms, medicine use, healthcare resource use, and family impact.

Results: A total of 102 infants with a non-medically attended RSV episode were included. Median
duration of any respiratory symptoms and moderate-severe respiratory symptoms were 14 days (IQR 4)
and 5 days (IQR 3.5) respectively. Cough was the most common respiratory symptom (97.1%) and
persisted for a median of 11 days (IQR 6). Commonly reported non-respiratory symptoms were feeding
difficulties (69.6%), vomiting (54.9%) and fever (51.0%). Medicine use was reported in 53.9% of
episodes. More than half of parents noted impairment in usual daily activities (58.9%) for a median
duration of 5 days (IQR 8), and nearly a quarter (24.5%) reported absenteeism from work.
Conclusions/Learning Points: Even when medical attendance is not required, RSV infection in infancy
poses a significant burden to infants, families and society at large. These findings are important for
policymakers when deciding on the implementation of RSV immunoprophylaxis or maternal vaccination in
a national immunization program.
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Backgrounds: Clesrovimab is an investigational RSV-neutralizing monoclonal antibody targeting site IV
of the RSV F fusion protein for the prevention of RSV lower respiratory tract infection in infants.
Methods: This phase 1b/2a double-blind, randomized, placebo-controlled study evaluated the safety,
tolerability, pharmacokinetics (PK), and serum neutralizing antibody (SNA) titers of clesrovimab in pre-
term (born 29-35 weeks gestational age) and full-term infants. The study randomized 181 infants 2 weeks
to 8 months of age in a 4:1 ratio within five separate panels (pre-term: 20, 50, 75 or 100-mg, full-term:
100mg) to receive a single intramuscular dose of clesrovimab or placebo. Blood samples were collected
to quantify clesrovimab serum concentrations and SNA titers. Exploratory efficacy analyses were
conducted for RSV-associated medically attended lower respiratory tract infection (MALRI), RSV-
associated acute respiratory Infection (ARI, which encompasses upper and lower respiratory tract
infection) and RSV-associated hospitalization through day 150 post-administration.

Results: The half-life of clesrovimab was approximately 42 days. A linear relationship was observed
between increasing concentrations of clesrovimab and increasing SNA. The efficacy of a 100 mg dose of
clesrovimab vs. placebo was 80.6% (95% CI: -141.2%, 99.6%) against RSV-associated MALRI and
71.6% (95% CI: -97.8%, 97.4%) against RSV-associated ARI from days 1 to 150 post-administration.
Three infants who received placebo were hospitalized with RSV infection while no RSV-associated
hospitalizations were observed in infants receiving any dose of clesrovimab from days 1 to 150 post-
administration (Table 1).



Table 1: Efficacy through Day 150, Full Analysis Set

Clesrovimab Placebo
RSV-Associated Participants | Cases | Participants | Cases | Observed Efficacy %,
Clinical (95% CI) #
Endpoint
MALRI 100 mg Vs. 64 1 38 3 80.6(-141.2, 59 6)
placebo
MALRI Combined* 143 3 38 3 74.2 (-92.9,96.5)
dose group
Vs. placebo
ARI 100 mg Vs. 64 2 38 4 716(-97.8,97.4)
placebo
ARI Combined* 143 8 38 < 48.7 (-132.8, 86.3)
dose group
Vs. placebo
Hospitalization 100 mg Vs. 64 0 38 3 100 (-392.4, 100)
placebo
Hospitalization Combined* 143 0 38 3 100 (37.9, 100)
dose group
Vs. placebo

*Combined 20, 50, 75 and 100mg dose groups

¥ Estimated based on the exact binomial method proposed by Chan and Bohidar
Conclusions/Learning Points: While subject to limitations of small sample size, these results support
the efficacy of clesrovimab against RSV-associated upper and lower respiratory tract infection and
hospitalization and warrant continued evaluation in ongoing phase 3 studies.
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OUTBREAKS, AN INTERRUPTED TIME SERIES ANALYSIS BASED ON A MULTINATIONAL
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Backgrounds: Bronchiolitis is a major source of morbimortality among young children worldwide. Non-
pharmaceutical interventions (NPIs) implemented to reduce the spread of SARS-CoV-2 may have had an
important impact on bronchiolitis outbreaks, as well as major societal consequences. Discriminating
between their respective impacts would help define optimal public health strategies against bronchiolitis.
We aimed to assess the respective impact of each NPI on bronchiolitis outbreaks in 14 European
countries.

Methods: We conducted a quasi-experimental interrupted time-series analysis based on a multicentre
international study. All children diagnosed with bronchiolitis presenting to the paediatric emergency
department of one of the 27 centres from January 2018 to March 2021 were included. We assessed the
association between each NPI and change in the bronchiolitis trend over time by seasonally adjusted
multivariable quasi-Poisson regression modelling.

Results: In total, 42,916 children were included. We observed an overall cumulative 78% reduction
(95%CI [-100;-54], p<0.0001) in bronchiolitis cases following NPI implementation. The decrease varied
between countries from -97% (95%CI [-100;-47], p=0.0005) to -36% (95%ClI [-79;+07], p=0.105). Full
lockdown (IRR 0.21, 95%CI [0.14;0.30], p<0.001), secondary-school closure (IRR 0.33, 95%CI
[0.20;0.52], p<0.0001), wearing a mask indoors (IRR 0.49, 95%CI [0.25;0.94], p=0.034), and teleworking
(IRR 0.55, 95%CI [0.31;0.97], p=0.038) were independently associated with reducing bronchiolitis.
Conclusions/Learning Points: Several NPIs were associated with a reduction of bronchiolitis outbreaks,
including full lockdown, school closure, teleworking and facial masking. Some of these public health
interventions may be considered to further reduce the global burden of bronchiolitis.
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Backgrounds: The UK's COVID-19 lockdowns also interrupted the transmission of other childhood
infections. We investigated how the seasonality, age dynamics and severity of respiratory syncytial virus
(RSV) infections were affected over the following two seasons compared to a 'normal’ pre-pandemic year.
Methods: Bristol Royal Hospital for Children is the only paediatric hospital for a population of 180,000
children in the South-West of England. All admissions with respiratory symptoms are routinely screened
using a viral PCR panel. We retrospectively extracted the RSV results of all acute admissions for 2019-
2022, extracting their age, diagnosis and length of stay.

Results: With no RSV epidemic in 2020, post-lockdown there was a large out of season outbreak in early
2021, a smaller outbreak in early 2022 followed by a more typical (still ongoing) winter. Post lockdown,
there was a significant increase in age (p=<0.001), length of stay was increased for <12m, decreased for

12-24m but unchanged for

>24m.
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Table 1

Year Season Number of Admissions Median Age (months)
2019/20 Sep-Mar 591 7.4

2020 Apr-Mar 1 6.9

2021/22 Apr-Mar 1003 12.5

2022-23 Mar-ongoing 655 11.8

Conclusions/Learning Points: Changes in age dynamics and length of stay were observed
after the UK’s COVID-19 lockdown with sustained increase in RSV infection age
post-pandemic but changes in length of stay suggesting potential milder disease in the
children for whom RSV infection had been delayed. This natural experiment shifting
age of infection for a cohort may provide useful modelling parameters for estimating
the potential effects of passive immunity through long lasting monoclonal antibodies.
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Backgrounds: To improve the etiological diagnosis of culture-negative pediatric complicated pneumonia
(PCP), we expanded our real-time PCR assay to include other bacterial agents and evaluate potential
changes in etiology after 7 years of near universal use of 13-valent conjugate pneumococcal vaccine
(PCV13).

Methods: We collected 156 culture-negative pleural fluid and empyema samples from children (<18
years), in 62 hospitals in Portugal, from January 2019 to December 2022. Our assay included
Streptococcus pneumoniae, Streptococcus pyogenes, Staphylococcus aureus, Mycoplasma pneumoniae,
Haemophilus influenzae, Mycobacterium tuberculosis and Streptococcus agalactiae. For S. pneumoniae
cases we performed molecular serotyping.

Results: Overall, 78 samples were negative for all bacteria tested (50.0%). Among the remaining 78
samples, the majority was positive for S. pneumoniae (n=64, 41.0%). S. pyogenes was found in 7
samples (4.49%), S. aureus in 5 samples (3.20%), H. influenzae in 2 samples (1.28%), and M.
pneumoniae in 1 sample (0.64%). We did not detect M. tuberculosis nor S. agalactiae. In 2 samples, we
detected the presence of DNA from both S. pneumoniae and another species: S. aureus (n=1) and H.
influenzae (h=1). Among the pneumococcal samples, 44 were serotype 3 (56.4%), 5 were serotype 8
(6.41%), 2 were serotype 14 (2.56%) and serotypes 15A, 16F, 19A, 19F and 6C/6D were detected in 1
sample each (1.28% each). The remaining were negative for all serotypes tested (4.49%).
Conclusions/Learning Points: After two decades of pneumococcal conjugate vaccine use, S.
pneumoniae is still responsible for most culture-negative PCPs, with PCV13 serotype 3 responsible for
most cases. Expanding the molecular diagnostic panel to other species allowed the identification of the
etiology of only an additional 9.62% of cases, suggesting that bacteria other than S. pneumoniae remain
infrequent despite PCV13 use.
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Backgrounds: We aimed to estimate the proportion of children hospitalized for influenza whose illness
was complicated by bloodstream infection, describe their clinical course, and identify factors associated
with bloodstream infection.

Methods: We performed active surveillance for laboratory-confirmed influenza hospitalizations among
children <16 years old at the 12 Canadian Immunization Monitoring Program Active hospitals, from 2010
to 2021. Factors associated with bloodstream infection were identified using multivariable logistic
regression analyses.

Results: Among 9,179 laboratory-confirmed influenza hospital admissions, bloodstream infection
occurred in 87 children (0.9%). Streptococcus pyogenes (22%), Staphylococcus aureus (18%), and
Streptococcus pneumoniae (17%) were the most common bloodstream infection pathogens identified.
Children with cancer (adjusted odds ratio [aOR] 2.78, 95% confidence interval [CI] 1.23-5.63), a
laboratory-confirmed non-bloodstream bacterial infection (aOR 14.1, 95% CI 8.04-24.3), or
radiographically-confirmed pneumonia (aOR 1.87, 95% CI 1.17-2.97), were more likely to experience a
bloodstream infection, whereas children with chronic lung disorders were less likely (aOR 0.41, 95% CI
0.19-0.80). Disease severity markers such as ICU admission (aOR 2.11, 95% CI 1.27-3.46), mechanical
ventilation (aOR 2.84, 95% CI 1.63-4.80) and longer hospital length of stay (aOR 1.02, 95% CI 1.01-1.03)
were associated with bloodstream infection. Bloodstream infection also increased the odds of death (aOR
13.0, 95% CI 4.84-29.1) after adjustment for age, influenza virus type and the presence of = 1 at-risk
chronic condition.

Conclusions/Learning Points: Bloodstream infections, although infrequent, are associated with ICU
admission, mechanical ventilation, increased hospital length of stay, and in-hospital mortality, thus
requiring increased levels of care among pediatric influenza hospitalizations.
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IN THE UK
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Backgrounds: Respiratory syncytial virus (RSV) respiratory tract infection (RTI) is estimated to cause
>100,000 deaths per year globally in children. In England it is estimated that 53% of RTI admissions in
children <5 are caused by RSV. Nirsevimab was recently licensed in the UK for prevention of RSV Lower
RTI in children. This study will provide granular data on the burden of RSV in primary care and hospitals
in the UK. This unique study will provide data to inform policy decisions on which children should be
immunised, at what age, and when in the season.

Methods: A prospective observational study in primary and hospital healthcare settings in Cheshire,
Merseyside and Bristol, UK to estimate RSV incidence among children <3 years with RTI symptoms
(target n=2000), Dec 2021 - March 2023 (ISRCTN:41075797). Nasal swabs collected from n=723
children <3 years old from December 2021-August 2022, tested on multiplex respiratory viral panel using
Biofire/ Panther systems. This study is funded by a collaborative agreement with Sanofi / AstraZeneca.
Results: Overall RSV positivity was 49% in hospital and 16% in primary healthcare settings. RSV point
prevalence was highest in Summer 2022 (compared to Winter 2021-22 and Spring 2022) and in hospital
settings compared to primary care. Point prevalence of RSV was highest in <1yr olds.
Conclusions/Learning Points: As expected, the highest burden of RSV was found in infants <1 year but
is significantly higher in other age groups post COVID-19 pandemic. The seasonality of RSV infection has
been perturbed due to COVID-19 pandemic. This is the first prospective RSV swab data from primary
care; importantly it suggests a large and previously unknown RSV disease burden in primary care. This
data may be used to inform future immunisation programmes.
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Backgrounds: A number of European countries reported an increase in the number of cases of invasive
Group A Streptococcus (iGAS) disease among children <10 years of age, and in some cases also Scarlet
Fever, seen during 2022, particularly since September 2022, with no newly emerging gene sequence
types identified. The aim of this study was to evaluate the current epidemiological situation of non-
invasive GAS infection in a paediatric tertiary centre, where iGAS remains very rare.

Methods: We performed an observational descriptive study in a paediatric tertiary centre that admits an
average of 60 000 children/year, from January 2015 to December 2022 including all: - positive rapid
antigen test for GAS; - ICD9 and ICD10 codes for Scarlet Fever and Streptococcal tonsillitis; - iGAS
diagnoses.

Results:
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Number of rapid antigen tests for GAS 2974 3215 3513 3623 3814 1261 1297 2886

Number of positive rapid antigen 1099 ‘1‘104 1354 963 1166 273 105 (8%) 601
tests for GAS (%) (37%) (34%) (39%) (27%) (31%) (22%) {21%)

Number of iGAS infections 1 - 7 1 2 0 0 3

Total number and monthly distribution of positive rapid antigen test for GAS, Scarlet Fever and
Streptococcal Tonsillitis diagnoses are shown in the figure. In the pre-pandemic years (2015-2019) GAS
infection presented with 2 peaks (May-June and November-December). After the first two years of the
COVID-19 pandemic with a very reduced incidence, in 2022 there was a progressive rise, returning to the
pre-pandemic numbers and seasonality. The number of iGAS cases remain small and unchanged.
Conclusions/Learning Points: In 2022, the distribution of GAS infections has returned to the pre-
pandemic pattern. Up to date, iGAS infections remain rare and currently no more frequent than in a
typical year, unlike the situation reported in some European countries. These epidemiological data will be
continuously assessed.
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Backgrounds: SARS-CoV-2 public health measures reduced the incidence of pediatric lower respiratory
tract infections (LRTIs) in 2020. An interseasonal surge in pediatric LRTI’s occurred after relaxation of
restrictions. We aimed to compare characteristics and disease severity of children presenting with LRTI's
before, during, and after COVID-19 lockdown.

Methods: All LRTI presentations in a large pediatric hospital in the Netherlands between 2019 and 2021
were included. Parameters were compared between 2019 and 2020 and between 2019 and 2021.
Variables included demographic characteristics, condition upon ED arrival, diagnosis, applied treatment,
and clinical follow-up.

Results: Patients in 2020 were older compared to 2019 (median age 2.0 (IQR 0.8-4.5) years versus 1.3
(IQR 0.5-3.5) years, p <0.001). In 2021, median age was lower (1.1 (IQR 0.4-2.5) years, p = 0.003) and
there was a larger proportion of bronchiolitis cases (64% versus 48% in 2019, p < 0.001). Oxygen
saturation at presentation was lower in 2021 (17.0% <90% versus 12.6% in 2019) and admission rate
was higher (58.4% versus 48.5%, p = 0.001). Both in 2020 and 2021, a larger proportion of children
presented with co-occurring symptoms of obstructive lung disease compared to 2019 (20.6% in 2019 to
30% in 2020 (p = 0.003) and 29.5% in 2021 (p <0.001).

Conclusions/Learning Points: Children presenting with LRTIs in 2021 seem to have a more severe
clinical phenotype, possibly explained by immunity debt after COVID-19 lockdown, stricter referral policy
or changes in healthcare seeking behavior. Future research is needed to evaluate long-term
consequences of growing up during lockdown.
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CHILDREN ADMITTED WITH SEVERE MALNUTRITION HAVE HIGHER INFLAMMATORY
MARKERS, FURTHER EXACERBATED BY HIV; THESE REMAIN HIGHER OVER ONE-YEAR POST-
DISCHARGE DESPITE NUTRITIONAL RECOVERY
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Backgrounds: Severe acute malnutrition (SAM) is the most high-risk form of undernutrition, particularly
when children require hospitalisation for complications. It is a multisystem disease with high inpatient
mortality, matched by a similar rate in the year post-discharge, frequently attributed to infections,
particularly in children with HIV. However, we lack understanding of the underlying pathogenesis.
Methods: A prospective cohort study enrolled 262 children admitted with SAM across 3 hospitals in
Zimbabwe/Zambia. They were followed up for 48 weeks post-discharge, with biospecimens taken at
baseline, discharge, 12 weeks, 24 weeks, and 48 weeks. 173 adequately-nourished community-control
children were recruited to assess normal values. A proteomic analysis examined 34 markers of
inflammation in blood/stool at each timepoint, with significance adjusted for multiple-hypothesis testing.
Results: Children admitted with SAM have higher baseline inflammation compared with controls in
multiple compartments: higher systemic inflammation (LBP, IL-8, IL1ra), endothelial activation (VCAM-1,
P-selectin, L-selectin, eotaxin), and reduced placental growth factor. Children with SAM and HIV had
higher inflammatory markers over children with SAM alone, including CRP, TNFa, IL-6, IL-33, IL-10, IL-2,
and IL-1ra. Systemic, vascular, and intestinal inflammation does not resolve over one-year post-discharge
despite phenotypic recovery from acute malnutrition, with 15/17 systemic inflammatory biomarkers, and
4/5 vascular inflammatory markers remaining higher over community controls (Figure 1). Following
principal components analysis, children with higher systemic inflammation and lower epidermal growth
factor had a greater risk of death/readmission to

hospital.
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Conclusions/Learning Points: Few studies have longitudinally examined the longitudinal
pathophysiology of children following SAM. Our study highlights the high hidden need of these children
after discharge, with ongoing systemic and vascular inflammation; this may represent a state of functional
immunosuppression, with levels predicting ongoing mortality, frequently due to infection, despite their

nutritional recovery.
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STILLBIRTHS AND 0-90 DAYS DEATH CAUSED BY GROUP B STREPTOCOCCUS IN AFRICA AND
SOUTH ASIA IDENTIFIED THROUGH CHILD HEALTH AND MORTALITY PREVENTION
SURVEILLANCE (CHAMPS).
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Backgrounds: Invasive Group B streptococcus (GBS) is considered a common infectious cause of
stillbirth and 0-90-day deaths. We examined stillbirths and 0-90-day deaths to investigate the role of GBS
using post-mortem minimally invasive tissue sampling (MITS) in children from seven LMICs participating
in Child Health and Mortality Prevention Surveillance (CHAMPS).

Methods: From December 2016-December 2021, post-mortem specimens collected by MITS within 24-
48hours of death were investigated. Laboratory diagnostic tests included microbial culture of blood and
cerebrospinal fluid, real-time PCR by TagMan Array Card on blood, cerebrospinal fluid, nasopharyngeal
swabs, and lung tissue and histopathological investigation of lungs, liver, placenta, and brain. Data
collection included clinical record review and family interview using standardized verbal autopsy. Expert
panels reviewed all information and assigned causes of death per WHO recommendations.



Results: We evaluated 2,966 deaths, including stillbirths (n=1,332), deaths within the first 24-hours (0-
<24h; n=597), early-neonatal deaths (1d-<7d; n=593) and 7-90-day deaths (h=454). GBS was detected in
post-mortem specimens in 11% (327/2,966) of deaths; it was part of causal chain of death for 2.7%
(79/2,966; range 0.3% in Sierra Leone to 7.2% in South Africa), including 2.3% (31/1,322) of stillbirths,
4.7% (28/597) of deaths within the first 24-hours, 1.9% (11/593) of early-neonatal deaths and 2.0%
(9/454) of 7-90-day deaths. Among GBS-attributed deaths, 49% weighed <2500grams at birth. Other
infections in the causal pathway were found in 32.9% (26/79) of GBS deaths; and common pathogens
were Escherichia coli 42% (11/26) and Klebsiella pneumoniae 27% (7/26).

Conclusions/Learning Points: Our findings confirm that GBS is an important and possibly
underestimated cause of stillbirth and 0-90-day deaths in LMICs. These findings add to the substantial
body of literature calling for better prevention options including maternal vaccination for GBS in high-
mortality rate settings.
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PATHWAYS AND MORTALITY OF UNDER 5 CHILDREN IDENTIFIED AS SEVERE CASES WITH
ROUTINE PULSE OXIMETRY USED INTO THE INTEGRATED MANAGEMENT OF CHILDHOOD
ILLNESS GUIDELINES AT PRIMARY HEALTH CENTERS IN WEST AFRICA, JUNE 2021 TO JUNE
2022
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Backgrounds: The Integrated Management of Childhood lliness (IMCI) guidelines for children under5 is
a symptom-based algorithm, adapted for resources-limited countries at primary health center (PHC) level.
To improve the diagnosis and care-management of severe cases with hypoxemia, the AIRE project,
UNITAID-funded, has implemented the routine Pulse Oximeter (PO) use into IMCI consultations at PHCs
in Burkina Faso, Guinea, Mali and Niger. This study purpose was to describe the care pathway and
mortality of children with serious illness.

Methods: In 16 PHCs (4/country), all under5 children attending IMCI consultations and classified as
severe cases were enrolled in a prospective short cohort study with 14-Days of follow-up, with parental
consent.

Results: From June 2021 to June 2022, 39,360 children attended IMCI consultations at the research
PHCs. Among the 3,163 identified as severe cases, 1998 were followed of whom 499 (25%) were
referred to district hospital (DH) while 1470 (73.5%) were treated at PHC and 29 (1.5%) were not referred
and treated at PHC. The D14-mortality rate was at 4.7% (95/1998 - 95% CI: 3.9-5.8). It was significantly
different among children managed at hospital level with 14.8% (74/499-95% CI: 11.8-18.3) and those
treated at PHC level with 1.3% (19/1470-95%CI: 0.8-2.0). Hypoxemia was detected in 141 children of
whom 128 (91%) was treated at DH vs 13 (9%) at PHC. Their D14-mortality rate was at 26.2% (37/141,
95%CI: 19.2-34.3); 24.8% (35/141; 95%Cl: 17.9-32.8) for referred children vs 1.4% (2/141; 95%CI: 0.2-5)
for those treated at PHC.

Conclusions/Learning Points: Unexpectedly, referral of severe case to hospital is not systematic even
for hypoxemia. The D14-mortality rate remain high especially at hospital level. The health Care Worker
training, the practice of IMCI and the proper transfer of severe case remain challenges in West African
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EFFECT OF HIV AND MALARIA IN PREGNANCY ON PERTUSSIS-SPECIFIC ANTIBODIES AND
TRANS-PLACENTAL ANTIBODY TRANSFER: A PROSPECTIVE COHORT STUDY IN MOZAMBICAN
PREGNANT WOMEN AND THEIR INFANTS

Oral Presentations Session
ORAL PRESENTATION SESSION 06: GLOBAL HEALTH & HIV

Azucena Bardaiji!, Carlota Dobafio?, Selena Alonso?, Percy Efrain Pantojal, Marta Vidal?, Anifa

Vala3, Sonia Maculuve?, Arsenio Nhacolo?*, Maria Rupérez!, Esperanca Sevene?, Eusebio

Macete®, Raquel Gonzalez!, Alfredo Mayor!, Gemma Moncunill?, Clara Menendez?!

1ISGlobal - Barcelona Institute for Global Health, Maternal, Child And Reproductive Health, Barcelona,
Spain, 2ISGlobal, Hospital Clinic - Universitat de Barcelona, Barcelona, Spain, Immunology. Malaria
Laboratory, Barcelona, Spain, 3Centro de Investigacdo em Saude de Manhica (CISM), Maputo,
Mogambique., Maternal, Child And Reproductive Health, Manhica, Mozambique, “Centro de Investigacédo
em Saude de Manhiga, Data Centre, Manhica, Mozambique

Backgrounds: Pertussis is a highly contagious and potentially severe respiratory disease. HIV and
malaria may affect immunity against childhood pathogens. We aimed to evaluate the effect of HIV and
malaria in pregnancy on maternal and infant immunity against pertussis and on placental antibody
transfer.

Methods: A prospective cohort study was conducted in pregnant women attending ANC and their infants
in Mozambique. Peripheral and cord blood samples were collected from women and from infants at 1 and
9 months of age for antibody assays (Luminex). Maternal HIV serostatus was assessed.
Peripheral/placental P. falciparum infection in pregnancy was assessed by
microscopy/molecular/histological methods. Efficiency in placental transfer was determined through cord-
to-mother ratio of antibodies against pertussis toxin (PT), pertactin (PRN) and fimbriae 2/3 (FIM).
Results: A total of 278 mother-infant pairs were enrolled, 101 mothers were HIV-infected and 40 mothers
malaria-infected. Geometric mean (GM) antibody levels to PT, PRN and FIM were significantly lower at
birth (cord) in infants born to HIV-infected mothers compared to HIV-uninfected; conversely, antibodies
were higher in infants born to malaria-infected women compared to uninfected. HIV-infected women
showed reductions in placental transfer (PT 13.1%, p=0.01; PRN 14.5%, p=<0.01; and FIM 10.9%,
p=0.12) compared to HIV-uninfected. A trend towards reduction in antibody transfer was observed in
malaria-infected women (PT 9.5%, p=0.15; PRN 5.2%, p=0.37; and FIM 16.9%, p=0.06) compared to
uninfected. In multivariate analyses, maternal HIV infection (p<0.01), maternal anaemia (p<0.01) and a
high maternal viral load (p=0.03) were associated with impaired placental transfer.
Conclusions/Learning Points: Maternal HIV is associated with lower mother-infant transfer of pertussis
antibodies. An effect towards impaired placental transfer is also observed in pregnant women with
malaria. Preventive interventions against pertussis may require to target HIV- and malaria-infected
mothers and their infants.
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ASSESSING THE USE OF NEONATAL BLOODSTREAM INFECTION GUIDELINES IN TWO SUB-
SAHARAN AFRICAN COUNTRIES: WHAT IS USED AND WHAT IS USEFUL?

Oral Presentations Session
ORAL PRESENTATION SESSION 06: GLOBAL HEALTH & HIV

Felicity Fitzgerald?, Nushrat Khan?, Gwendoline Chimhini3, Gloria Zailani*, Deliwe Nkhoma®, Samuel
Nealé, Mario Cortina Borja?, Leyla Larsson’, Tim Hull-Bailey?, Emma Wilson?, Katharina

Kranzer8, Hannah Gannon?, Marcia Mangiza®, Simbarashe Chimhuya2, Michelle Heys2, Msandeni
Chiume*

limperial College London, Infectious Diseases, London, United Kingdom, 2UCL, Ucl Gos Institute Of Child
Health, London, United Kingdom, 3University of Zimbabwe, Paediatrics, Harare, Zimbabwe, *Kamuzu
Central Hospital, Paediatrics, Lilongwe, Malawi, SNeotree, Malawi, Lilongwe, Malawi, 8University of
Edinburgh, Neonatology, Edinburgh, United Kingdom, 7LUDWIG MAXIMILIANS UNIVERSITY,
Paediatrics, munich, Germany, 8London School of Hygiene and Tropical Medicine, Clinical Research
Department, London, United Kingdom, *Ministry of Health and Child Care, Paediatrics, Harare, Zimbabwe

Backgrounds: Neonatal sepsis is a major cause of neonatal mortality in low-resource settings. In the
frequent absence of microbiological diagnostics, clinical guidelines used to prescribe antibiotics prioritise
sensitivity over specificity. We assessed how neonatal sepsis guidelines were used in two Zimbabwean
hospitals (Sally Mugabe Central Hospital, SMCH; and Chinhoyi Provincial Hospital, CPH), and one
Malawian hospital (Kamuzu Central Hospital, KCH).

Methods: Utilising routine data collected using the digital quality improvement tool Neotree, we
retrospectively reviewed concordance of national and World Health Organization (WHO) guideline
recommendation for commencement of antibiotics for suspected sepsis with clinicians’ contemporaneous
decisions. We compared clinical features and outcomes of neonates that would have received antibiotics
as per guideline versus those who actually received them.

Results: From January 2021 to June 2022, data were collected on 10,868 neonates, 6045 admitted to
SMCH, 1094 to CPH and 3729 to KCH (Table, 10,690 included in analysis). At all sites, complete
implementation of national guideline recommendation to commence antibiotics would result in a large
increase in prescription rates at admission: from 2253 (38%) to 3727 (63%) neonates at SMCH, from 472
(44%) to 852 (79%) at CPH, and 1519 (41%) to 3043 (82%) at KCH. Clinical features of sepsis were
similarly distributed between both groups, but the case fatality rate was lower in the group not prescribed
antibiotics despite guideline recommendation(Table). Complete implementation of WHO guidelines would
lead to an increase in antibiotic prescription to 91% at SMCH, 88% at CPH, and 77% in KCH,

Malawi



Table

Numbers of neonates admitted to facilities eligible for antibiotics as per national

guidelines, comparing case fatality rates between those who received and did not receive

antibiotics

Site Total | Sepsis % of eligible | CFR of those | CFR of those | Fisher’s
predicted | who who met not exact test
(%) received criteriaand | receiving
antibiotics received antibiotics
antibiotics despite
(per 1,000) | meeting
criteria
SMCH 5878 | 63% 49% 273 175 p<0.001
(Zimbabwe)
CPH 1081 | 79% 54% 225 180 p=0.097
(Zimbabwe)
KCH 3728 | 82% 43% 246 215 p=0.048
(Malawi)

SMCH: Sally Mugabe Central Hospital, Zimbabwe
CPH: Chinhoyi Provincial Hospital, Zimbabwe

KCH: Kamuzu Central Hospital, Malawi
CFR: Case Fatality Rate

Conclusions/Learning Points: Guidelines for bloodstream infection are inconsistently used, with
clinicians using other features to triage neonates most in need of antibiotics. Work is needed to derive
clinical diagnostic algorithms that are used and useful in low-resource settings.
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POPULATION PHARMACOKINETIC MODELLING OF CEFTRIAXONE IN CEREBROSPINAL FLUID
IN CHILDREN: SHOULD WE BE USING ONCE OR TWICE DAILY DOSING FOR MENINGITIS?
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Background: International guidelines for bacterial meningitis in children recommend intravenous
ceftriaxone 50mg/kg (max 2g) twice daily or 100mg/kg (max 4g) once daily, with the decision regarding
the dose frequency determined by the prescriber. We investigated the cerebrospinal fluid (CSF)
penetration of ceftriaxone in children and evaluated whether one dosing regimen is superior to another.
Methods: Serum and CSF samples from children aged 0-18 years treated with ceftriaxone were collected
if there was excess sample left after clinical tests were performed and unbound ceftriaxone
concentrations determined. A population pharmacokinetic (popPK) model was developed using non-linear
mixed effects modelling. Once- and twice-daily dosing regimens were simulated and the probability of
target attainment (PTA) of achieving CSF concentrations above the MIC of common meningitis
pathogens for 100% of the dosing interval determined.

Results: Overall, 17 serum and 87 CSF samples were collected from 98 children (median age 1.9 years
(range 0.2-18.5). The final two-compartment serum-CSF model included a post-menstrual age maturation
function with weight scaling on clearance, intercompartmental clearance and volume of distribution. The
median serum:CSF penetration was 15.5%. Both dosing regimens achieved a PTA >90% for bacteria
with MICs of <1mg/L. However, for an MIC of 1 mg/L (i.e. E. coli), only the once-daily dosing regimen
achieved a PTA >90%. For Staphylococcus aureus (MIC 4 mg/L), neither dosing regimen was sufficient.
Conclusions/Learning Points: This is the first paediatric serum:CSF popPK model of ceftriaxone. Our
findings support a ceftriaxone dosing regimen of 100mg/kg once daily as empirical treatment for
meningitis. Neither regimen achieved the pharmacodynamic target for S. aureus.
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IMMUNOGENICITY AND SAFETY OF NOPV2 AT DIFFERENT INTERVALS OF ADMINISTRATION IN
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Background: In November 2020, the WHO prequalification program issued an Emergency Use Listing
authorization for novel OPV type 2 (nOPV2) to allow rollout of the vaccine in countries affected by
circulating vaccine-derived poliovirus type 2 (cVDPV2) outbreaks. It is important to investigate the option
of shorter interval administration of nOPV2 in vaccination campaigns for prompt interruption of outbreaks.
Methods: The primary objective of the study was to determine if the seroconversion (SC) rate to
poliovirus type 2 (PV2), 28 days following 2 doses of nOPV2 given at 1 week or 2 weeks, is non-inferior to
the standard 4-week interval administration in infants. Incidence of serious adverse events (SAE),
important medical events (IME), solicited and unsolicited mild, moderate and severe adverse events
(AEs) were also evaluated.

Results: 905 infants, 6 to 8 weeks old from Dominican Republic, were randomized with a 1:1:1 ratio to
receive 2 doses of nOPV2 to the following groups: A: 302, 1 week apart, B: 300, 2 weeks apart, and C
(control group): 303, 4 weeks apart. SC rates were 87.5% (Cl195% 83.2-91.1), 91.8% (88.1-94.7), 95.5%
(92.5-97.6) in group A, B and C respectively. Incidence of SAEs and IMEs were similar across groups
and no causal association to the vaccination was reported.

Conclusions/Learning Points: Shorter intervals could be an option for nOPV2 administration in order to
optimize immunization campaigns.
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Background: In this non-commercial, open-label, non-randomized clinical trial PANDAA-PED we
analyzed the efficacy and safety of a fixed-dose pangenotypic regimen sofosbuvir/velpatasvir (SOF/VEL)
in children and adolescents aged 6 to 18 years with chronic hepatitis C virus (HCV) infection.

Methods: Fifty patients qualified for the 12-week treatment were divided into two weight groups: 15
children weighting between 17 and <30 kg received a fixed dose of 200/50 mg of SOF/VEL (tablet) once
daily, and 35 patients weighting = 30 kg were treated with a fixed dose of 400/100 mg SOF/VEL. The
primary endpoint of the study was efficacy defined as sustained viral response (undetectable HCV RNA
using an real-time polymerase chain reaction, RT-PCR method) at 12 weeks posttreatment (SVR12).
Results: Median age of the participants was 10 (interquartile range, IQR 8 — 12) years, 47 were infected
vertically, 3 patients were previously ineffectively treated with pegylated interferon and ribavirin. Thirty-
seven participants were infected with HCV genotype 1, 10 with HCV genotype 3, and the remaining 3 with
genotype 4. There was no case of cirrhosis. SVR12 was 100%. There were 33 reported adverse events
(AESs) possibly or probably related to the administration of SOF/VEL, all of them were mild or moderate.
Children presenting with AEs were older compared to these without AEs: median age 12 (9.5 - 13) vs. 9
(8 — 11) years, respectively (p = 0.008). The most commonly reported symptoms were headache (18%),
abdominal pain (16%), and asthenia (12%).

Conclusions/Learning Points: Results of the PANDAA-PED study indicated a 100% effectiveness of a
12-week therapy with SOF/VEL in children aged 6 to 18 years with chronic HCV infection and its good
safety profile, in particular in younger patients.
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Background: Soil-transmitted helminthiasis (STH), a neglected tropical disease (NTD), affects 1.5 billion
people. Although the Kato-Katz technique is the recommended diagnostic method, it has decreased
sensitivity and is labour-intensive. To address these issues, a methodology was created and piloted to
digitize samples, train and deploy an artificial intelligence (Al) model which runs in real-time on a
smartphone for the detection and quantification of Ascaris lumbricoides, Trichuris trichiura and hookworm.
Methods: 1347 stool samples from 5-15-year-old children (Kwale, Kenya) were collected and analyzed
by 8 experts with an Al (SSD-MobileNet V2 network) app on smartphones coupled to an optical
microscope. The Al model was improved through an iterative methodology in 2 weeks with 4 versions. To
iteratively improve the Al model, images were uploaded to a telemedicine platform. Labeled images were
used to train a new version of the model, which was deployed on smartphones for the next day's
campaign.

Results: The final model, trained with 679 images and 1685 labels, achieved 87.27% precision and
84.72% recall on a validation set of 311 images and 553 labels.

Conclusions/Learning Points: This experiment showed the possibility of human-Al feedback loops to
support the work performed by lab technicians close to the point-of-care. The methodology demonstrated
the feasibility of carrying out these studies leveraging the latest artificial intelligence tools in a real-world
setting without the need for connectivity or expensive equipment. The use of Al could support the WHO's
2030 control and elimination targets for

NTDs.
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Background: Despite potent antimalarials, the mortality rate of pediatric severe malaria remains high.
Peroxisome proliferator-activated receptor gamma agonists have been shown to act on several pathways
implicated in the pathogenesis of severe malaria, including the angiopoietin (Angpt) Tie-2 axis. We tested
the hypothesis that adjunctive rosiglitazone treatment would reduce levels of circulating Angpt-2 and
improve outcomes of Mozambican children with severe malaria.

Methods: A randomized, double-blind placebo-controlled trial of rosiglitazone versus placebo as
adjunctive treatment to artesunate in children with severe malaria was conducted. A 0.045 mg/kg/dose of
rosiglitazone or matching placebo were administered, in addition to standard of malaria care, twice a day
for four days. The primary endpoint was the rate of decline of Angpt-2 over 96h. Secondary outcomes
included the longitudinal dynamics of the Angpt-2/Angpt-1 ratio over 96h, parasite clearance kinetics,
clinical outcomes, and safety metrics.

Results: One hundred eighty children were enrolled; 91 were assigned to rosiglitazone and 89 to
placebo. Children that received rosiglitazone had a steeper rate of decline of Angpt-2 over the first 96h of
hospitalization compared to children that received placebo; however, the trend was not significant (P =
0.288). A similar non-significant trend was observed for the Angpt-2/Angpt-1 ratio (P = 0.347). All other
secondary and safety outcomes were similar between groups (P > 0.05).

Conclusions/Learning Points: Adjunctive rosiglitazone at this dosage was safe and well tolerated but
did not significantly affect the longitudinal kinetics of circulating Angpt-2. The results of our study do not
discount the potential utility of rosiglitazone in a larger clinical trial as an adjunctive therapy with different
doses and routes of administration for pediatric severe malaria. Moreover, the Angpt-Tie2 pathway
remains a valid target for adjunctive malaria therapies.
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Backgrounds: The Congenital CMV Network (cCMVnet) is a European initiative promoting international
collaboration, research and educational activities in cCMV. In 2020 the Network established the European
cCMV registry collecting data on epidemiology, clinical characteristics, long term sequelae and treatment
of infants born with cCMV. An online virtual clinic has also been initiated, a forum for clinicians to review
complex cases and treatment strategies.

Methods: From February 2021, via an online platform, monthly virtual clinics were established (last
Wednesday of the month). A standardized slide set is available for case presentations including: history,
clinical and laboratory data, imaging, treatment, and clinical questions for discussion (usually around 20
minutes per case).

Results: Sixteen monthly virtual clinics have run so far, reviewing 64 patients. Approximately 40 clinicians
across multiple specialties (general paediatrics, neonatology, paediatric infectious diseases, audiology,
obstetrics, ENT, virology) and countries ( including Spain, UK, Greece, Germany, Estonia, Iceland,
Denmark) have attended each clinic. Recommendations from the cCMVnet steering committee and other
experts in the field were provided, and summarised in anonymised feedback. Issues discussed include
management of preterm infants with cCMV (12 cases), treatment options when cCMV is diagnosed after
the neonatal period (11), treatment related side effects (5 ), brain MRI imaging considerations(8),
deranged liver function during treatment(4), hearing impairment(4).

Conclusions/Learning Points: Overall, this educational activity received highly positive verbal feedback
from the participants. The clinic highlights the gaps in treatment guidelines and the urgent need for further
clinical research. Our future plan is to create a bank of anonymised complex cCMV cases available as a
training tool. Anyone wishing to discuss a case, please contact ccmvnet@gmail.com.
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Backgrounds: Congenital CMV (cCMV) is one of the leading non-genetic causes of pediatric
sensorineural hearing loss (SNHL) and neurocognitive impairment. We aim to study the prevalence of
anomalies in cUS and MRI and their possible association with SNHL and neurodevelopment.

Methods: Retrospective study performed in a prospective cohort of 32 pediatric patients with cCMV
infection. Clinical and neurological examination with Bayley-Ill Neurodevelopmental Scale, neuro-imaging
and hearing evaluation by auditory brainstem responses were performed.

Results: At birth, anomalies in cUS were detected in 12 (38.7%) patients being lenticulostriate
vasculopathy (n=7), subependymal cysts (n=7) and white matter abnormalities (WMA) the most frequent
findings. MRI resulted abnormal in 18 (60%) patients, most of them with WMA (n=9) and periventricular
cysts (n=3). SNHL was present in 6 patients, all of which had abnormal cUS and MRI. Last follow-up visit
was performed at 23.4 [IQR 11.4-26.2] months of age. Mean Bayley z-scores in cognitive combined 1Q,
combined language and combined motor scales were within the normal range (-0.2,-0.7,-0.8).When
evaluating the presence of WMA in cUS we found relevant differences in expressive language Z scores (-
0.9 vs 0; p=0.005). For calcifications in cUS, differences were seen in expressive language (-1 vs
0;p=0.018) and in fine and gross motor Z scores (-1 vs -0.1 and -1.7 vs -0.2; p = 0.048 and 0.05,
respectively). We did not find significant differences when evaluating WMA and calcifications in MRI.
Conclusions/Learning Points: In cUS but not in MRI, children with WMA showed worse results in
expressive language, and children with calcifications in expressive language and in fine and gross motor
z-scores. Higher sensitivity of MRI allows to detect milder WMA not associated with worse Bayley z-
scores. All patients with SNHL had abnormal neuroimaging.
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Backgrounds: Sepsis is major cause of mortality in neonates/infants. C-reactive protein (CRP) has been
proposed to inform on the effect of antibiotic treatment. We aimed to develop a joint pharmacokinetic-
pharmacodynamic model of CRP and meropenem in neonates/infants and evaluate its performance to
predict CRP dynamics.

Methods: Data from neonates/infants in two previous studies in two Estonian NICUs (a meropenem PK
study in VLBW neonates (Padari et al. 2012), the NeoMero studies (Lutsar et al. 2020, Germovsek et al.
2018)) were analysed. Turnover, effect compartment and transit compartment models of CRP as a
function of meropenem concentration or cumulative area under the curve (AUC) were evaluated. The
percentage of neonates/infants was calculated in whom the ratio of the 5th treatment day CRP to peak
value was predicted with error of <0.2 (Po.2).

Results: From 60 neonates/infants (median (range) gestational age 27.6 (22.6-40.9) weeks; postnatal
age 13 (2-89) days) 351 CRP concentrations (maximum value 65.5 (13-358.4) mg/L) were collected.
Turnover model of CRP as a function of meropenem cumulative AUC provided the best fit. The EC50
(AUC inducing half maximum meropenem effect) was smaller in neonates/infants in the NeoMero studies,
allowing other earlier antibiotic treatment for up to 24 hours, and larger if S. aureus/enterococci were
cultured in the blood/CSF (Figure). Considering the CRP peak within 72 (48) hours of the start of
treatment and using data available at 0, 24, 48 and 72 hours after the start of treatment, Po.2 was 69.7%,
63.6%, 72.7%, 75.8% (63.6%, 57.6%, 72.7%, 78.8%),

respectively.
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Figure. Meropenem (grey) and C-reactive protein (blue) concentration (mg/L)
and CRP production rate (mg/L/h) (red) during meropenem treatment with 20
mg/kg g12h in a neonate with weight of 846 g and initial CRP 54 mg/L.

The equation describing  C-reactive protein (CRP)  dynamics:
dCRP AvcH CRP
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EC;,=565.5-(0.36)"™-(2.81)2/erx@m mg-h/L (NM — if the neonate/infant was
included in the NeoMero studies then NM=1, otherwise NM=0; 5.a.fent - if 5.
aureus or enterococci were cultured in the blood/CSF, then 5.a./ent=1, otherwise
S.a.fent=0; n,~N(0,1.09)) — meropenem cumulative area under the curve (AUC)
that produces half maximum CRP inhibition; H=2.22 - slope function; K,,,=0.03
mg/L/h — rate of CRP elimination; K;,=2.77-(CRP,/35.8)-e" mg/L/h (CRP, — CRP
value prior to the start of meropenem treatment; n,;~N(0, 0.84)) — maximum rate
of CRP production; POP,,=3584 mg/L — maximum value of CRP in the
population.

Conclusions/Learning Points: Pharmacokinetic-pharmacodynamic model of meropenem and CRP can
predict CRP dynamics with acceptable accuracy in most neonates/infants. The relationship between
meropenem exposure and its effect is influenced by causative agent and prior other antibiotic therapy.
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Backgrounds: Group B streptococci(GBS) remains a leading cause of neonatal invasive disease despite
prophylactic approaches.

Methods: We characterized 301 GBS isolates from neonatal invasive infections in Portugal. Information
on serotype, multilocus sequence type(MLST), surface proteins, pilus island(PI) profiles, and antimicrobial
resistance determining genes was obtained from PCR and Sanger sequencing for 218 isolates (2005-
2015) and from lllumina high-throughput sequencing, after data analysis by mapping/de novo assembly
approaches, for 83 isolates (2016-2019).

Results: Serotypes I11(60%), 1a(20%), 1b(9%) V(4%), 11(3%), 1V(1%) and VI(0.7%), VI11(0.3%) and
IX(0.3%) representing 9 clonal complexes(CC) were found. CC17 included 51% of all isolates, mostly
I/ST17/rib/PI-1+PI-2b, associated with late-onset disease(LOD)(P=0.02). Serotype Ib, representing
mostly Ib/ST1/alp3/PI-1+PI-2a, increased in the study period(P<0.05). Macrolide resistance
increased(P<0.05), associated with the ermB gene, being overrepresented among serotype Ib
isolates(P<0.001) and in CC1(P<0.001). While representatives of CC17 were mostly susceptible to
macrolides, we identified a recent sub-lineage characterized by the loss of PI-1(CC17/PI-2b),
simultaneously resistant to macrolides, lincosamides, tetracycline, and aminoglycosides (high-level
resistance).

Conclusions/Learning Points: The stability and dominance of a few genetic lineages among GBS
recovered from neonatal invasive infections in Portugal, namely the hypervirulent ST17/I1l/rib/PI-1+PI-2b,
which remains responsible for the majority of infections, suggests it is extremely well adapted to this
niche. The emergence of the Ib/CC1 lineage had been mostly restricted to non-pregnant adult disease
and was the major driver of the increase in macrolide resistance in invasive adult infections in Portugal.
The expansion of the Ib/CCL1 lineage in this collection may suggest a shift in the serotypes and clones
causing neonatal disease, which may impact the vaccine formulations currently under development. The
emergence of a macrolide resistant CC17 sub-lineage is puzzling given the decrease in macrolide
consumption in Portugal.



00068 / #692

GROUP B STREPTOCOCCUS DETECTION IN NON-PREGNANT FEMALES TO EVALUATE
CONCEPT DETECTION TEST FOR MATERNAL CARRIAGE

Oral Presentations Session
ORAL PRESENTATION SESSION 07: NEONATAL & CONGENITAL

Emelie Alsheim?, A. Toby Jenkins2, Naing Thet?, Maisem Laabei®
1University of Bath, Department Of Chemistry, Bath, United Kingdom, 2University of Bath, Chemistry,
Bath, United Kingdom, 3University of Bath, Life Sciences, Bath, United Kingdom

Backgrounds: Group B Streptococcus (GBS) cause severe infection and sepsis in neonates, with high
mortality and sequelae. Maternal vaginal carriage allows for transmission to the foetus either during
pregnancy or intrapartum. Neonatal infection can be difficult to diagnose, and few countries offer maternal
screening to detect GBS carriage during pregnancy. Current guidelines dictate that maternal screening
should occur in gestation week 35-37. With GBS being a transient coloniser, this means the maternal
carriage status may have shifted from the point of screening to the point of labour.

Methods: We have developed a test for GBS carriage, which could be used intrapartum on the mother,
or postpartum on the neonate, using lipid vesicles lysed by GBS virulence factors. To test the potential
utility of the sensor, a small pilot healthy human study was conducted, recruiting 100 non-pregnant female
participants, over the age of 18 to detect GBS carriage (REACH, EP 22 072). Participants donated two
swabs, one of which is tested using our novel detection test, and the other is used for standard
microbiological detection of GBS.

Results:
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Fig 1. Relative fluorescence of donated samples compared to negative vesicle

control. Green colour is GBS negative, red is GBS positive. Highest negative
threshold is set at 5, with lowest positive threshold set at 5.8, n = 42.

At time of writing (January, 2023), 42 participants has been enrolled, GBS carriage rate in the study was
found to be 14.3%, as confirmed by the clinical microbiology ECM (Enriched Culture Medium) test.
Current test sensitivity (TP/TP+FN) was found to be 83%; specificity (TN/TN+FP) is 91% (Figure 1).
Conclusions/Learning Points: This test has potential for cost effective, rapid detection of maternal and
neonatal GBS carriage, without the need of advanced equipment.
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Backgrounds: Early Onset Neonatal Infection (EO-NI) has traditionally been associated with Gram-
positive bacteria such as Streptococcus agalactiae (GBS). The roles of other suspected EO-NI causative
micro-organisms (referred to as pathobionts) are incompletely understood. Disruption in the transmission
of beneficial micro-organisms (e.g. lactobacilli) due to maternal vaginal dysbiosis may increase the
infant’s vulnerability to infection with hospital-associated opportunistic pathobionts. Our aim was to
assess whether a Lactobacillus-deficient microbiome and/or carriage of pathobionts associates with EO-
NI.

Methods: Vaginal swabs were collected prospectively in a maternal/neonatal cohort and nested case-
control study at the Queen Elizabeth Central Hospital, Blantyre, Malawi. Extracted DNA was sequenced
on the lllumina HiSeq platform using the 16srRNA V4 region. Data analysis and taxonomy assignment
were done using DADA2 and the SILVA 16S reference database respectively. Relative abundances of
key bacterial taxa were summarized into clinically relevant bacterial groups.

Results: A total of 544 samples (n=62 cases, n=150 matched controls, n=332 cohort) collected between
May 2019 and March 2020, were successfully sequenced. Overall, the median relative abundance of
Lactobacillus spp and bacterial vaginosis (BV) associated bacteria was 55.4% and 24.0% respectively
and this did not significantly differ between cases and controls. Cases had a higher median relative
abundance of pathobionts (0.4% vs 0.2%) compared to controls but not significantly so (p=0.401).
Overall, mothers of infants with low birth weight (<2500g) had a higher median relative abundance of BV-
associated bacteria compared with mothers of normal-weight infants (34.9% vs 20.6%; p=0.017).
Additionally, Lactobacillus spp. dominance (>90% relative abundance) associated with normal birth
weight (>2500g; p=0.037).

Conclusions/Learning Points: The maternal vaginal levels of lactobacilli and pathobionts did not
significantly associate with EO-NI. Mothers of low-birthweight infants had lower levels of lactobacilli and
higher levels of BV-associated bacteria.
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Backgrounds: During the last two decades the incidence of late onset sepsis (LOS) has increased due
to improved survival of premature neonates. Persistent bacteremia (PB) in LOS is defined as two or more
positive blood cultures obtained on different calendar days during the same infectious episode. Although
rare, PB should be treated aggressively in order to prevent adverse outcomes. Daptomycin, a lipopeptide
antibiotic, has been used in neonates with persistent CoNS bacteremia with promising results.

Methods: In this retrospective, observational, case series study we present data of neonates, treated
with daptomycin, during the period 2011 - 2022, in the Neonatal Intensive Care Unit (NICU) University
General Hospital of Patras, Greece.

Results: There were 12 patients included in the study and 66.7% (8/12) were male. Median gestational
age and mean birthweight were 32 weeks (IQR 31-34) and 1840+867.4 grams, respectively. 70% (7/10)
were delivered by emergency cesarean section and 60% (6/10) were intubated at birth. Antibiotic course,
duration of treatment and causative pathogens are shown in figure 1. Decision to start daptomycin
(6mg/kg/dose twice daily) was taken on day 10 (IQR 7-15) of infection. None of the infants had focal
complications or meningitis. No renal, hepatic, muscular or gastrointestinal adverse events were
observed. 8% (1/12) developed seizures while on treatment with daptomycin (intracranial hemorrhage
and meningitis were excluded). 91.6% (11/12) of infants were discharged and 8% (1/12) passed away
due to multiple prematurity complications.

Conclusions/Learning Points: Daptomycin monotherapy showed an adequate cure rate in premature
neonates with persistent CoNS bacteremia in a tertiary NICU. In our study, daptomycin was effective and
well tolerated; the safety profile, however, needs to be confirmed in larger studies and randomised
controlled
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Backgrounds: Congenital CMV (cCMV) is the main cause of non-genetic childhood hearing loss (HL).
Evidence for treatment in asymptomatic/mildly symptomatic cCMV (A/mild cCMV) is still lacking. We
describe hearing outcomes at 24 months of age for infants with A/mild cCMV, depending on whether or
not they received antiviral treatment.

Methods: A multicenter study was performed in an European cohort. Included children had an
asymptomatic or mild cCMV infection (A/mild cCMV). A/mild cCMV was defined as the presence of all of
the following: normal physical examination (excluding SGA), with normal ALT and platelets (ALT <80 UIL,
platelets >100,000 cs/mm3), absence of HL at birth and with normal or non-severe findings in cranial
imaging (venticulostriated vasculopathy, germinolysis, caudothalamic or subependymal cysts and/or
focal/multifocal white matter abnormalities). Main outcome was presence of HL at 24 months of age,
defined as a hearing thresholds over 25 dB in any ear (by ABR).

Results: 196 were included. 68/196(34.7%) received antiviral treatment (figure 1). Children treated with
antivirals had lower gestational age, lower birth weight, smaller head circumference, and maternal primary
infection was less frequent. Most infants with mild abnormalities in imaging were treated. Nine patients
(4.6%) developed HL at 24 months. In the HL group 2 of 9 patients presented minor abnormalities in MRI
and received antiviral treatment. At 24 months, HL was similar in treated versus non-treated infants (4.6%
Vs 6.3%;

p=0.6).



TABLE 1: Clinical and imaging variables according to treatment group

All Treated Non p-value
Population children treated children
(N = 196) (N = 68) (N = 128)
| Male, n (%) 91 (46.4) 34 (50.0) 57 (44.5) 0.465
Age at diagnosis (days), mean (SD) [N = 1.9 (2.72) 2.4 (3.16) 1.6 (2.41) 0.034
192]
Gestational age at delivery (weeks), mean 37.6(2.5) 36.8 (3.02) 38.1 (2.06) 0.008
| (sd) [N =186]
Birth Weight (gr), mean (sd) [N = 169] 2880.4 (753.16) | 2597.0 3040.5(655.74) | <0.001
(832.88)
Birth head circumference (cm), mean (sd) 33.1 (2.64) 32.3(2.87) 33.7 (2.33) 0.003
[N = 128]
ALT (GPT) (U/L), mean (sd) [N = 116] 20.6 (12.79) 19.8(14.3) 21.3 (11.54) 0.175
Platelets (cs/mm3), mean (sd) [N = 135) 276077.5 247320.8 | 277302.6(89157.5) | 0.326
(96669.3) (107390)
Maternal primary infection, n (%) 109 (62.6) 26 (42.6) 83 (73.5) <0.001
Congenital CMV diagnosis first 21 days, n 130 (66.3) 44 (64.7) 86 (67.2) 0.504
(%)
Child first cranial ultrasound
findings, n (%)
Chlld first cramal ultrasound abnormal 20 (11.6) 13 (21.3) 7 (6.3) 0.003
: e Vasculopathy 11 (6.2) 9 (14.5) 2(1.7) 0.001
Qausipmalamm / &wenﬁndmal Cysts 6(3.49) 3(4.8) 3(2.6) 0.434
| /germinolysis
Child first cranial MRI findings, n (%)
Child first cranial MRI abnormal 16 (8.7) 13 (21.3) 3 (2.5) <0.001
White matter abnormalities 12 (6.1) 9(13.2) 3(2.3) 0.002
(focal/multifocal)
%@uﬂggnalﬁmigi Subependymal Cysts 4(2.0) 4(5.9) 0 (0.0) 0.006
ermi
Hearing loss 24 MONTHS (>25dB in 9 (4.6) 3 (4.6) 6 (6.3) 0.658
at least one ear)

Conclusions/Learning Points: One third of children with asymptomatic/mild cCMV were treated with
antivirals. At 24 months the incidence of HL was similar among treated and untreated children. Larger
numbers, and longer follow up is required to ascertain whether early treatment is protective at older ages,
highlighting the importance of the CCMVNET international registry.
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Backgrounds: BCG vaccination protects neonates against non-tuberculous heterologous infections and
death in high-morbidity countries. The mechanisms underlying these non-specific beneficial effects are
incompletely understood. BCG-induced emergency granulopoiesis protects newborn mice against
polymicrobial sepsis, but the evidence for a BCG-induced rise in granulocytes in human neonates is
limited.

Methods: BCG-induced emergency granulopoiesis was investigated using full blood counts collected
during two randomised controlled trials of differing BCG vaccination timings conducted in 120 Gambian
and 240 Ugandan neonates. Neutrophil counts determined by automatic counter were available from
Gambian infants at birth, days of life (DOL)1-3 and from Ugandan infants at birth, DOL5-9 and at age 6-
and 10-weeks (+/-7 days). Comparisons between BCG-vaccinated and naive infants in both studies, as
well as early (birth) vs. delayed (at 6-weeks) BCG-vaccination in Ugandan infants, were conducted using
linear regression.

Results: No significant differences in granulocyte/neutrophil counts were found at most short and longer-
term post-intervention blood-sampling time-points, when comparing BCG-vaccinated with BCG-naive
Gambian and Ugandan infants. However, BCG-vaccinated female infants had a significant increase in
neutrophils between baseline and DOL2-3 compared to BCG-naive female infants (1.37 vs. 0.70 fold-
change, p=0.006). Male infants showed the opposite trend (0.62 vs.1.11 fold-change, p=0.07, interaction
by sex p=0.01). Infants BCG-vaccinated at birth had higher neutrophils 1-day after non-specific
stimulation from their second dose of primary immunisations compared to infants who received BCG at 6-
weeks (GMR 1.17 (1.00-1.36), p=0.05, Figure

1).
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Conclusions/Learning Points: We did not find strong evidence for BCG-induced emergency
granulopoiesis in Ugandan and Gambian infants, to explain BCG’s non-specific effects. The possibility of
a sex-differential effect of BCG on acute neutrophil production, and enhancement of neutrophil responses
following exposure to heterologous stimuli should be explored in prospective studies.
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Backgrounds: Since early 2022, pediatricians in the Netherlands have observed a rise in pediatric cases
of severe invasive group A streptococcal (iGAS) disease, including several deaths. National surveillance
also reported an increase in the following iGAS clinical presentations: necrotizing fasciitis and toxic shock
syndrome. However, other clinical presentations of iGAS are not systematically recorded. Aim was to
determine whether case numbers were indeed elevated compared to the pre-COVID-19 period and to
gain more insight into the spectrum of clinical presentations and disease severity.

Methods: We performed a survey regarding microbiology confirmed pediatric iGAS cases in seven Dutch
hospitals. Cases were included between 01-07-2021 and 30-06-2022 (i.e. P2), to capture recent trends,
and compared to cases from pre-COVID-19 years 01-01-2018 - 31-12-2019 (i.e. P1). Aggregated data
were collected on age-category, year-quarter, clinical diagnosis, coinciding or preceding influenza or
varicella infection and outcome (mortality, PICU admission).

Results: In P2 (12 months), 61 pediatric IGAS cases were reported (5.1/month) versus 56 cases in P1
(24 months, 2.3/month). A 3-fold increase occurred early 2022, most pronounced in <5-year olds. Main
diagnosis in P1 was sepsis (26%), compared to pneumonia with empyema (28%) in P2. No cases of
necrotizing fasciitis were reported in P1, while in P2 this clinical presentation represented 11% of
diagnoses. PICU admission occurred in 21% of cases in P1 and in 32% of cases in P2. One death was
reported in P1 (1/39; 3%) versus 5/57 (9%) in

P2.
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Conclusions/Learning Points: There is a substantial surge in pediatric iGAS cases in the Netherlands

since early 2022, some with fatal outcome, that requires further evaluation. Clinicians and parents should
be vigilant and aware of unusual pediatric presentations such as necrotizing fasciitis.
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Backgrounds: Kawasaki disease is an uncommon vasculitis affecting children less than five years old.
The aetiology remains poorly understood, although preceding infective triggers are widely suggested. We
aimed to determine whether Kawasaki disease incidence was related to community respiratory virus
circulation and to describe viral associations prior to and during the COVID-19 pandemic. SNOTWATCH
is a de-identified ecologic analysis platform capturing population level multiplex polymerase chain
reaction (PCR) molecular diagnostic results together with hospital encounters. We used this platform to
investigate the associations between respiratory viruses and Kawasaki disease at a population level in
both time and space.

Methods: Spatiotemporal associations between Kawasaki disease across Victoria, Australia, and nine
respiratory viruses (adenovirus, SARS-CoV-2 (severe acute respiratory syndrome-coronavirus-2), hMPV
(human metapneumovirus), influenza A, influenza B, parainfluenza, picornavirus, parechovirus and RSV
(respiratory syncytial virus)) detected at two large hospital networks from July 2011- November 2021 were
studied through Poisson regression analysis.

Results: Results from 153,153 multiplex PCR tests and 1,081 Kawasaki disease presentations
demonstrated an association of Kawasaki disease with hMPV (1.52 risk ratio (RR), 99%CI 1.27-1.82) and
RSV (1.43 RR, 99%CIl 1.17-1.73) before the COVID-19 pandemic, and no associations observed during
the pandemic with community lockdowns used extensively in Victoria to limit viral transmission.
Conclusions/Learning Points: With a large sample size and the granularity of a spatiotemporal
analysis, our findings confirm the importance of understanding viral circulation patterns and their
implications for paediatric health outcomes. If these results are confirmed, with successful RSV vaccine
phase 3 clinical trials already reported and hMPV vaccine clinical trials underway, the possibility of
Kawasaki disease being at least partially vaccine-preventable is an exciting prospect.
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Backgrounds: Considerable evidence implicates co-infecting Epstein-Barr virus (EBV) as a driver of B-
cell lymphoproliferation in people living with HIV. Yet, the prevalence and burden of EBV in youth living
with perinatally acquired HIV (YLWPaHIV) is underrepresented, despite their increased risk of lymphoma.
Methods: EBV co-infection was determined in a cohort (N=48) of virally HIV-suppressed (<80 copies/mL)
YLWPaHIV by quantifying EBNAL IgG in plasma (ELISA), and EBV-DNA in saliva (PCR), and PBMCs
(ddPCR) at a single time point. Seropositivity was explored alongside clinical data, including, CD4* and
CD8* T-cell counts, histories of HIV-suppression, and duration ART treatment. Flow cytometric and
LUMINEX assays measured immune activation and inflammation associated with lymphoma
development.

Results: In this cohort (male 60%, black ethnicity 82%, median and [IQR]: age 23 [20-28], CD4* count
652 cells/mL [540-848], age of ART initiation 7 [2-12], lifetime HIV-supressed 69% [48-88%]), EBV
seropositivity was 92%, with salivary EBV-DNA detected in 42%. Participants with detectable cell-
associated EBV-DNA [30%] had shorter durations of lifetime HIV-suppressed [**P=0.0065] and reduced
CD4*:CD8* ratios [**P=0.0049], compared to those with undetectable cell-associated EBV-DNA. Higher
measurements of EBNA1 IgG and cell-associated EBV-DNA negatively correlated with delayed ART
initiation during childhood [*P=0.0107, r=-0.3854; *P=0.0148, r=-0.6947; respectively]. When investigating
B-cell activation, greater Ki67 [*P=0.0319] and B-lymphocyte-induced maturation protein-1 (latent to lytic
switch inducer) [*P=0.0089] expression was seen in late memory B-cells of those with undetectable
salivary EBV-DNA (latent), compared to detectable.

Conclusions/Learning Points: Our study highlights a correlation between EBV suppression and
YLWPaHIV’s duration of ART treatment and duration of life HIV-suppressed. Associations between latent
and reactivated states of EBV infection, immune activation and inflammation, and clinical outcomes must
be investigated in larger YLWPaHIV cohorts to better understand the burden of co-infection.
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Backgrounds: Novel immunisation methods against respiratory syncytial virus (RSV) are emerging, but
our knowledge of risk factors for severe RSV disease is insufficient for their optimal targeting. Our aim
was to screen comprehensive registry data with machine learning methods to identify predictors for RSV
hospitalisation before 1 year of age, and develop a clinical prediction model for targeting RSV
immunoprophylaxis.

Methods: Using nationwide healthcare and population registries from Finland and Sweden, we studied
infants born between 6/1997 - 5/2020 (n=2.8 million) and their parents and siblings. Based on data-driven
screening, we created a 16-variable logistic regression model and compared it to a machine learning
(XGboost) model including all 1509 variables.

Results: We identified several novel predictors for RSV hospitalisation, most notably esophageal
malformations (adjusted odds ratio (aOR) 3.11, 95% confidence interval 1.86 - 5.19) and lower-
complexity congenital heart defects (CHD, aOR 1.43, 1.25 - 1.63), in addition to known predictors such as
severe CHD (aOR 2.89, 2.28 - 3.65). In validation data, the clinical prediction model's C-statistic was
0.766 (0.742 - 0.789) in Finland and 0.737 (0.710 - 0.763) in Sweden. The prediction model performed
equally to the machine learning model in Finland (C-statistic 0.771, 0.754 - 0.788). Calibration varied
according to epidemic intensity, but average calibration was good. In the top 10% of infants having the
highest predicted risk for RSV hospitalisation, the immunisation would have had a number-needed-to-
treat of 23 in Finland and 40 in Sweden in preventing hospitalisations, assuming 60% effectiveness.
Conclusions/Learning Points: The identified predictors and the prediction model can be used in guiding
RSV immunoprophylaxis in infants. The breadth of the associated variables warrants further research to
study their mechanisms.
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Backgrounds: Invasive meningococcal disease (IMD) is most common in the first year of life and
immunity relies on complement and antibody mediated killing. Because of their immature immunity,
preterm infants may be at increased risk of IMD and may present differently compared to term infants.
This study explored the incidence, clinical characteristics and outcomes of IMD in infants less than one
year of age in England.

Methods: This was a retrospective analysis of IMD cases in infants in England during 01 September
2015 to 31 August 2020. Cases were identified through national surveillance conducted by the UK Health
Security Agency.

Results: There were 393 IMD cases over the five-year period and 274 (67.7%) were due to
meningococcal serogroup B. Gestational age was available for 92.4% (n=363) of infants, including 87.6%
(n=318) born at term and 12.4% (n=45) premature (<37 weeks gestation). Overall IMD incidence was
12.4/100,000 infants, but was higher in those born prematurely (18.2/100,000) compared to those born at
term (10.9/100,000; incidence rat ratio, 1.66; 95%CI; 1.58-1.72). There were no differences in clinical
presentation or course of illness between term and preterm infants. At least one sequelae was reported in
36.8% preterm compared to 19.6% term infants (p=0.02).

Conclusions/Learning Points: We found an increased incidence of IMD in preterm infants, no difference
in presentation or clinical course between term and preterm infants, but at least one sequelae was
reported in significantly more preterm infants compared with term infants.
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Backgrounds: Routine childhood immunization has dramatically reduced varicella incidence. In Italy,
universal varicella vaccination (VV) was included in the national immunization calendar in 2017, even if
some regions offered VV before. VV coverage reached 90% in 2019, with differences between Italian
regions. Due to limitations in electronic health record databases in capturing varicella episodes, we aimed
to assess the burden of varicella disease in the pediatric population using a primary-care database.
Methods: Data from a comprehensive database including 161 family pediatricians in Italy (Pedianet) was
analyzed. Incidence rates (IR) of varicella (ICD-9-CM code 052, 052.0-52.9) were evaluated in subjects
<15 years of age between January 2004 and December 2021 by calendar year and region. Subjects were
followed up from 2004, or the enrollment date, until the end of assistance or the study period or the date
of varicella. Comorbidities and complications were recorded. Significant trends over the years were
assessed as average annual percent changes (APC) using the joint-point regression.

Results: 440,567 children were included in the study. 64,434 varicella index cases were recorded.
Nationwide, the IR decreased annually by 8.4% from 5.7 in 2004 to 1.1 x 100 person-years in 2018 and
by 56.2% from 1.1 in 2018 to 0.1 in 2021. Following the VV implementation in 2006 in Veneto Region, the
IR significantly decreased, ranging from 6.1 in 2004 to 0.1x 100 person-years in 2021 (Figurel).

Figure 1. Annual IR of varicella in the Veneto region and the total cohort. Pedianet, 2004-2021
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Children with gastroenterological and immune diseases had higher IR (3.5 and 3.3 x 100 person-years,
respectively) than the overall cohort.



Conclusions/Learning Points: This retrospective and comprehensive analysis further confirmed that the
implementation of universal VV programs drastically reduces the IR of varicella.
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Backgrounds: The COVID-19 pandemic and its related social distancing restrictions were associated
with large declines in invasive pneumococcal disease (IPD) cases. With the easing of restrictions, cases
in children increased above pre-pandemic levels during the first post-pandemic year (2021/2022),
especially in 1-4-year-olds. In adults, however, cases remained below 45% compared to pre-pandemic
years.

Methods: We conduct enhanced surveillance of IPD cases received through routine laboratory
notifications of IPD cases in England and provide a national reference laboratory service for confirmation
and serotyping at the UK Health Security Agency. Here we report winter trends in the post-pandemic
period.

Results: Overall, there were 1,764 IPD cases during July to December 2022. Cases in children <15
years were lower (n=150) compared to the same period in the previous year (n=203) but similar to the
three-year pre-pandemic average for this time period (2017-2019; n=157). In adults, there were 1,614 IPD
cases during July to December 2022 vs an average of 2,381 between July-December of the previous
three pre-pandemic years and 1,488 cases between July-December 2021.

Conclusions/Learning Points: Cases in children appeared to have returned to pre-pandemic levels in
the latest winter period, despite large increases in circulating respiratory viruses. Adult cases also appear
to have stabilised but remain substantially below pre-pandemic levels.
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Backgrounds: Beginning in early 2022, clusters of severe paediatric hepatitis were reported in Europe
and the USA. To date, no cause has been identified, although human adenovirus 41 has been proposed
in a proportion of cases. We examined population data over 11 years for hepatitis clusters in Victoria,
Australia, and whether any were spatiotemporally associated with community transmission of common
respiratory viruses.

Methods: The Victorian Agency for Health Information (VAHI) collates, analyses and shares health data
from public hospitals across the Australian state of Victoria (population 6.5 million). Data are stored by
ICD-10-AM codes and hepatitis cases were identified using a broad set of relevant codes which included
hepatitis without a specific aetiological agent. Only paediatric hepatitis cases (<20 years old) were
included. Nine respiratory viruses (adenovirus, SARS-CoV-2 (severe acute respiratory syndrome-
coronavirus-2), hMPV (human metapneumovirus), influenza A, influenza B, parainfluenza, picornavirus,
parechovirus and RSV (respiratory syncytial virus)) detected at two large hospital networks were included.
We used SaTScan™ to analyse clusters of paediatric hepatitis and respiratory adenoviruses in Victoria.
Negative binomial regression analysis was performed to determine associations between hepatitis and
respiratory viruses across Victoria between 1 July 2011 and 30 June 2022.

Results: Several positive associations were observed in Victoria between paediatric hepatitis clusters
and respiratory viruses in our spatiotemporal analysis, including with picornaviruses. A positive
association was not found with respiratory adenoviruses or SARS-CoV-2. Increased hepatitis clusters
were observed in 2021 and 2022, as noted internationally.

Conclusions/Learning Points: These findings suggest that the current severe hepatitis outbreak is a
novel phenomenon that requires further etiological investigation. Common circulating respiratory viral
pathogens appear to be associated with paediatric hepatitis, and the robust association with
picornaviruses warrants further investigation, including by subtype—rhinoviruses and enteroviruses.
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Backgrounds: Since the first reports in April 2022 of hepatitis of unknown aetiology occurring in UK
children, over 1000 cases have been reported worldwide, including 278 cases in the UK, with the majority
younger than 6 years old.

Methods: Using a combination of genomic, transcriptomic, proteomic and immunohistochemical
methods, we undertook investigation of 38 cases, 67 age-matched immunocompetent controls and 21
immunocompromised comparator subjects, performing HAdV or AAV2 whole viral genome sequencing in
a further 34 controls.

Results: We detected high levels of adeno-associated virus 2 (AAV2) DNA in liver, blood, plasma or stool
from 27/28 cases. We found low levels of Adenovirus (HAdV) and Human Herpesvirus 6B (HHV-6B), in
23/31 and 16/23 respectively of the cases tested. In contrast, AAV2 was infrequently detected at low titre
in blood or liver from control children with HAdV, even when profoundly immunosuppressed. AAV2, HAdV
and HHV-6 phylogeny excluded emergence of novel strains in cases. Histological analyses of explanted
livers showed enrichment for T-cells and B-lineage cells. Proteomic comparison of liver tissue from cases
and healthy controls, identified increased expression of HLA class 2, immunoglobulin variable regions
and complement proteins. HAdV and AAV2 proteins were not detected in the livers. Instead, we identified
AAV2 DNA complexes reflecting both HAdV and HHV-6B-mediated replication.

Conclusions/Learning Points: We hypothesize, that high levels of AAV2 replication products aided by
HAdV and in the most severe cases also by HHV-6B may have triggered immune-mediated hepatic
disease in genetically and immunologically predisposed children.
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Backgrounds: Nirsevimab is a monoclonal antibody with an extended half-life that is licensed in the UK
and EU to protect infants against lower respiratory tract infection (LRTI) due to respiratory syncytial virus
(RSV) during their first RSV season. In this pragmatic trial conducted in the UK, France, and Germany
(EudraCT 2022-000099-20), we evaluated nirsevimab for the prevention of hospitalization due to RSV-
associated LRTI in infants. Here we report the preliminary results.

Methods: We individually randomised infants (229 weeks gestational age) in an open label 1:1 ratio to
receive a single intramuscular injection of nirsevimab (<5 kg 50 mg; =5 kg 100 mg), or no intervention
(standard of care) before or during the RSV season. Following a single physical visit participants were
monitored remotely for RSV LRTI hospitalization (primary endpoint, defined as treating physician decision
to admit to in-patient care with confirmed RSV) and/or very severe RSV LRTI (secondary endpoint,
defined as SpO2 <90% and oxygen supplementation). Efficacy will be evaluated through the RSV
season. Adverse events (AEs) will be monitored for 365 days.

Results: At the time of the primary analysis, 8058 infants were randomized, 4037 in nirsevimab group
and 4021 in the no intervention group. Of these, 3916 (48.6%), 1912 (23.7%) and 2230 (27.7%) were
<3.0, >3.0 and <6.0, and >6.0 months of age Efficacy against RSV LRTI hospitalization was 83.21% (95%
Cl: 67.77%, 92.04%) and 75.71% (32.75%, 92.91%) against very severe RSV LRTI.
Conclusions/Learning Points: A single dose of nirsevimab given before or during the RSV season
protected infants against RSV LRTI hospitalization and very severe RSV LRTI in a pragmatic clinical trial
conducted in real-world settings.
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AN OPEN-LABEL, PHASE 2 STUDY EVALUATING CELL-MEDIATED IMMUNE RESPONSE AND
SAFETY OF A TETRAVALENT DENGUE VACCINE IN CHILDREN AND ADOLESCENTS AGED 4-16
YEARS
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Backgrounds: TAK-003, a tetravalent dengue vaccine, demonstrated efficacy and safety against
symptomatic and hospitalized dengue in a long-term phase 3 study. As a robust cell-mediated immune
(CMI) response is important for immunity, this open-label phase 2 study evaluated T-cell responses to
TAK-003 in healthy 4- to 16-year-old participants in dengue-endemic regions (NCT02948829).

Methods: 200 participants were enrolled to receive TAK-003 at Days 1 and 90. Dengue serostatus was
tested at baseline (seropositivity: reciprocal neutralizing antibody [NAb; MNTso] titer 210 for 21 serotype).
The primary endpoint was CMI response rate at Day 120 (defined as interferon-gamma [IFN-y] enzyme-
linked immunospot response >3 times baseline and =5 spots per well). Peptide pools for non-structural
(NS) proteins NS1, NS3, and NS5 matching DENV-1, -2, -3, and -4 were used for stimulation. Secondary
endpoints included further evaluation of CMI, NAb responses and safety. Participants were followed up to
3 years post-second vaccination.

Results: CMI response rate against any peptide pool at Day 120 was 86.1% (seropositive participants:
82.0%; seronegative participants: 91.8%) and remained stable through Day 270. CMI response rate at
Day 120 to peptide pools matching DENV-1, -2, -3, and -4 were 64.7%, 85.0%, 69.2%, and 63.6%,
respectively, and remained elevated through Day 270. Multifunctional (secretion of =2 cytokines among
IFN-y, interleukin-2 and tumor necrosis factor-a) CD4+ and CD8+ T-cell responses were observed,
independent of baseline serostatus. NADb titers and seropositivity rates remained high against all four
DENV serotypes through Year 3. TAK-003 was well-tolerated with no important safety risks identified.
Conclusions/Learning Points: TAK-003 elicited multifunctional, cross-reactive T-cell responses against
all four DENV serotypes, irrespective of participant baseline serostatus, in 4- to 16-year-old participants
living in dengue-endemic regions.
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PHASE 3, RANDOMIZED, ACTIVE-CONTROLLED TRIAL DEMONSTRATES NONINFERIORITY OF
PENTAVALENT MENINGOCOCCAL MENABCWY VACCINE TO MENB-FHBP + MENACWY-CRM,
PROVIDING HIGH DEGREE OF PROTECTIVE IMMUNITY IN HEALTHY 10-25-YEAR-OLDS
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Backgrounds: Serogroups A/B/C/W/Y cause nearly all invasive meningococcal disease (IMD). This
study evaluated safety and noninferiority of seroresponses of a pentavalent MenABCWY vaccine
compared with the licensed vaccines MenB-fHbp and MenACWY-CRM.

Methods: This phase 3, observer-blinded, active-controlled study randomized 10-25-year-olds (2:1;
n=2431), stratified according to prior ACWY vaccination history, to receive MenABCWY (Months 0,6) or
MenB-fHbp (Months 0,6) and MenACWY-CRM (Month 0). Immunogenicity evaluations utilized serum
bactericidal assays with human complement (hSBA) against serogroup A/C/W/Y strains and 4 diverse,
vaccine-heterologous serogroup B (MenB) strains. Noninferiority was achieved if the lower bounds of the
95% Cls for the differences in percentages of participants achieving 24-fold titer rises over baseline (ie,
seroresponses) or hSBA titers Zlower limit of quantitation (LLOQ) for all strains combined (ie, composite
response; MenB only) in the MenABCWY versus MenB-fHbp + MenACWY-CRM groups was >-10%.
Safety was also evaluated.

Results:
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Serorespo
nses were noninferior for 1 (ACWY-naive, 62.9%-97.0%; ACWY-experienced, 93.4%—97.4%) or 2
(ACWY-naive, 93.3%—97.8%; ACWY-experienced, 93.0%-97.1%) MenABCWY doses compared with 1
MenACWY-CRM dose (ACWY-naive, 52.4%-95.3%; ACWY -experienced, 93.7%—96.9%), regardless of
ACWY experience (Table). For serogroup B, seroresponses for each test strain 1 month after
MenABCWY Dose 2 (68.1%—95.9%) and percentages with composite responses (78.3%) were
noninferior to MenB-fHbp after Dose 2 (57.2%—94.5% and 68.7%, respectively; Table). Reactogenicity,



which was mostly mild to moderate in severity, and adverse events were reported at similar frequencies
across groups; no reactogenicity events led to study withdrawal.

Conclusions/Learning Points: MenABCWY administered on a 0-,6-month schedule induced robust,
noninferior immune responses against all 5 serogroups compared with concomitantly administered MenB-
fHbp and MenACWY-CRM and was safe and well tolerated. These findings support use of MenABCWY
to simplify protection against IMD and potentially raise MenB vaccination rates. Funded by Pfizer.
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Background: A meningococcal (Men) serogroups ABCWY vaccine could provide a practical approach
towards broad protection against invasive meningococcal disease.

Methods: The effectiveness, immunogenicity and safety of an investigational MenABCWY vaccine and
licensed 4CMenB and MenACWY-CRM vaccines were compared. In the observer-blind study
(NCT04502693), 3651 healthy individuals aged 10-25 years were randomized (5:5:9:1) to receive
4CMenB (3-dose schedule: 0-2-6 months), 4CMenB (2-dose schedule: 0-6 months), investigational
MenABCWY vaccine (2-dose schedule: 0-6 months) or MenACWY-CRM (1 dose: 0 month; control).
Primary objectives of the MenABCWY analyses included demonstration of vaccine effectiveness (VE),
using enc-hSBA (human serum bactericidal antibody assay using endogenous complement in each
vaccinee’s serum) against a panel of 110 diverse invasive meningococcal serogroup B (MenB) strains,
with 2 approaches: test-based (percentages of samples without bactericidal serum activity against MenB
strains post-last MenABCWY dose vs post-MenACWY dose) and responder-based (percentage of
participants whose sera kill 270% strains at 1 month post-last dose). Other primary objectives included
demonstrations of the non-inferiority of effectiveness of MenABCWY vs 4CMenB, immunological non-
inferiority of MenABCWY vs MenACWY-CRM in MenACWY vaccine-naive individuals, and safety.
Results: The 2-dose MenABCWY schedule met the pre-defined criteria for success for both VE
endpoints. The non-inferiority of effectiveness of MenABCWY vs 2-dose 4CMenB and immunological
non-inferiority vs 1-dose MenACWY were also demonstrated (see table). The safety profile of
MenABCWY was in line with that of 4CMenB, with no safety

concerns.



VE, and effectiveness and immunological non-inferiority of investigational MenABCWY vaccine
Test-based VE' Samples without bactericidal serum
activity, %
MenABCWY, MenACWY, N=4374 Relative risk MenABCWY
N=25,715 (95%C1) VE, % (95% CI)
17.4 79.0 0.22(0.21,0.23) | 77.8(76.6.79.2)
Responder-based VE* 84.1(81.4, 86.5)
N=817
(subjects)
Effectiveness non- Samples with bactericidal serum activity, % (95% CI) Group
Inferiority’ difference, %
MenABCWY, N=25,715 4CMenB (0-2 M), N=27,569 (85% C1)
82.5(82.1.83.0) 83.1(82.7,83.6) -0.6(-1.3.0.0)
Immunological non- MenABCWY MenACWY (control)
inferiority”
% with 4-fold rise Group
Subjects, | % with 4-fold rise in | Subjects, | in hSBA titre(95% | difference, %
N hSBA titre (95% CI) N cl) (85% C1)
MenA 1o 97.0(95.8, 87.9) nz 85.7(77.8, 91.6) 11.3(6.9,15.0)
MenC 189 97.2(96.1,98.1) 14 50.0(40.5,59.5) | 47.2(38.1.56.3)
MenW 185 97.0(95.3, 97.9) 1% 617(52.2,70.6) | 35.3(26.9. 44.5)
MenY 1196 96.7(95.6, 87.7) ne 68.7(60.7, 77.8) 27.0019.4, 35.8)
Cl, confidence interval; hSBA, human serum bactencidal antibody assay: M, study month; N, number of
samples or subjects; VE. vaccine effectiveness
' Percentages of samples without bactericidal serum activity by enc-hSBA against MenB strain panel at 1M
post-iast MenABCWY dose vs post-MenACWY dose. Relative risk = percentage of samples without
bactericidal serum activity in MenABCWY group / percentage in control MenACWY group. Test-based VE
demonstrated with lower limit (LL) of 2-sided 95% CI >65%
I Percentage of participants whose sera kill 270% strains by enc-hSBA against MenB strain panel at 1 M post-
last dose. Responder-based VE demonstrated with LL of 2-sided 95% CI >85%
 Percentages of samples with bactericidal serum activity by enc-hSBA against MenB strain panel at 1 M post-
last MenABCWY dose and post-2 4CMenB doses(group that received third dose at M 5). Effectiveness non-
inferiority demonstrated with LL of 2-sided 95% CI for group difference above -5%
* Percentages of MenACWY vaccine-naive participants with 4-fold rise in hSBA titres against serogroups A,
C.W. Y at 1 Mpost-last MenABCWY dose and 1 M post-MenACWY dose. Immunological non-inferiority
demonstrated with LL of 2-sided 95% Ci for group difference above -10%

Conclusions/Learning Points: The investigational MenABCWY vaccine is effective against a panel of
110 diverse invasive MenB strains and its safety profile is acceptable. Two MenABCWY doses given 6
months apart are non-inferior to 2 doses of 4CMenB and 1 dose of MenACWY in 10-25 year-old
individuals.
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PHASE 3 SAFETY AND IMMUNOGENICITY STUDY OF A 20-VALENT PNEUMOCOCCAL
CONJUGATE VACCINE (PCV20) ADMINISTERED IN A 3-DOSE INFANT IMMUNIZATION SERIES
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Backgrounds: Pneumococcal conjugate vaccines have reduced vaccine-type pneumococcal disease.
This study assessed PCV20, which contains the components of the 13-valent pneumococcal conjugate
vaccine (PCV13) and 7 additional conjugates in a 3-dose infant immunization series.

Methods: This phase 3 study (NCT04546425) was conducted in Europe and Australia. Infants
(randomized 1:1) received 3 doses of PCV20 or PCV13 at ages 2-3, 4-5, and 11-12 months. Primary
objectives included noninferiority of PCV20 to PCV13 based on serotype-specific immunoglobulin G (IgG)
geometric mean ratios (GMRs; 2-fold noninferiority criterion) 1 month after Doses 2 and 3, and
participants (%) with predefined IgG concentrations 1 month after Dose 2 (10% noninferiority criterion).
The 7 additional serotypes in the PCV20 group were compared with the lowest result in the PCV13 group
for the noninferiority evaluation. Dose 2 primary objectives were included based on scientific advice from
the Committee for Medicinal Products for Human Use. The totality of immunogenicity data was assessed
for serotypes missing noninferiority. Safety assessments included local reactions, systemic events, and
adverse events.

Results: Of 1207 participants (PCV20, n=603; PCV13, n=604), 1173 (97.2%) completed all visits.
Nineteen of 20 serotypes met statistical noninferiority criterion for IgG GMR 1 month after Dose 3;
serotype 6B narrowly missed (lower 95% bound=0.48). After Dose 2, 16 serotypes met noninferiority for
=1 of the immunogenicity objectives. Functional responses were elicited by PCV20 after Doses 2 and 3;
booster responses were observed after Dose 3. The overall safety profile of PCV20 was similar to
PCV13.

Conclusions/Learning Points: A 3-dose infant series of PCV20 had a safety profile similar to PCV13
and elicited responses expected to protect against pneumococcal disease due to the 20 vaccine
serotypes.



00087 / #1183

PERTUSSIS IMMUNIZATION DURING PREGNANCY BLUNTS INFANTS’ PERTUSSIS TOXIN IGG-
ANTIBODIES BUT PERTUSSIS TOXIN NEUTRALIZATION CAPACITY REMAINS LESS AFFECTED
AFTER TWO DOSES OF PRIMARY VACCINATION
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Backgrounds: Immunization during pregnancy (IP) has proven effective in preventing pertussis in young
infants but causes blunting of the infants’ pertussis vaccine responses. We aimed to evaluate the blunting
effect of IP on quantity and functionality of infants’ anti-pertussis toxin (PT) IgG antibodies after primary
pertussis vaccination.

Methods: We used a prospective, interventional, open-label controlled study design to evaluate the effect
of immunization with tetanus-diphtheria-acellular pertussis (Tdap) vaccine at 30-35 weeks of pregnhancy
on DTaP vaccine responses of the infants. Geometric mean concentration (GMC) of anti-PT 1gG
antibodies and titer of PT neutralizing antibodies (PTNASs) were determined in infants born to vaccinated
mothers in comparison with infants born to unvaccinated mothers at 6 months of age. Antibody
concentrations of filamentous hemagglutinin, pertactin, diphtheria toxin, and tetanus toxin were also
determined. Infants received their primary DTaP vaccines at 3 and 5 months of age.

Results: In total, 69 mother-infant pairs completed the study, 47 mothers and infants in the immunization
during pregnancy group (Arm1), and 22 mothers and infants in the control group (Arm2). At six months of
age, GMC (95% CI) of anti-PT IgG antibodies was 68 IU/ml (56-83) in Arm1 and 142 |U/ml (99-204) in
Arm2. Infants in Arm1 had a higher PTNA titer than Arm2 in cord blood 178 (126-252) vs 40 (23-70) and
at 3 months of age 65 (48-88) vs 28 (18-43), but equal at 6 months of age 113 (90-143) vs 117 (80-169),
respectively. However, the fold increase of PTNAs from 3 to 6 months was 1.75 in Arm1 and 4.13 in Arm2
(p <0.001).

Conclusions/Learning Points: IP seems to blunt more infants’ anti-PT IgG antibody responses to
pertussis vaccines than PTNA capacity by 6 months.
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INFLUENCE OF MATERNAL IMMUNIZATION AND PRIMARY VACCINATION WITH ACELLULAR OR
WHOLE-CELL PERTUSSIS VACCINE ON THE MUCOSAL ANTIBODY RESPONSE IN INFANTS
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Backgrounds: Pertussis is an acute respiratory tract infection caused by the bacterium Bordetella
pertussis (Bp). Although maternal vaccination programs protect against disease in early life, their effect
on the infant’s subsequent response to primary pertussis vaccination is not fully understood.

Methods: The Gambian Pertussis Study (GaPS), performed as part of the PERISCOPE consortium, is a
randomised, double-blind controlled clinical trial in pregnant women, exploring the impact of aP
vaccination in pregnancy on the immunogenicity in infants randomized to receive either an aP or wP
vaccine. In an immunological sub study, we analyzed vaccine-induced nasal antibody responses to Bp,
measuring antibody binding to wildtype Bp bacteria (Bp_wt) and an isogenic Bp deletion mutant that lacks
all aP vaccine antigens.

Results: Our results show that infants born to mothers vaccinated with aP during pregnancy have
significantly higher nasal IgG binding levels to Bp_wt prior to primary vaccination compared to infants
born to mothers vaccinated with a control (tetanus-toxoid) vaccine. Subsequent primary vaccination of
infants with wP results in significantly higher nasal IgG binding compared to aP, both at 5 and 9 months of
age. At 9 months of age, aP-vaccinated infants born to mothers vaccinated with aP during pregnancy had
significantly lower nasal IgG levels compared to the three other groups.

Conclusions/Learning Points: Our study demonstrates that maternal vaccination results in increased
nasal antibody levels in infants, and furthermore identifies clear differences in nasal antibodies induced
after primary aP versus wP vaccination. Clinical significance of the findings remains to be established.
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MATERNAL COVID-19 VACCINATION REDUCES THE ODDS OF NEONATAL RESPIRATORY
DISTRESS IN THE COVID OUTCOMES IN MOTHER-INFANT PAIRS (COMP) STUDY
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Backgrounds: Respiratory Distress (RD) has been reported in SARS CoV-2-exposed uninfected (SEU)
term neonates born to women with COVID-19 during pregnancy. Prior studies suggest that prenatal
exposure may activate an inflammatory cascade in the newborn’s airway. However, associations of
maternal COVID-19 vaccination on neonatal RD remain unknown.

Methods: We recruited a longitudinal cohort of pregnant women with confirmed SARS-CoV-2 during
pregnancy and their infants in Los Angeles, CA. Maternal disease severity was defined by NIH criteria.
We explored multifactorial associations between maternal COVID-19 parameters and infant RD.
Results: Twenty-nine of 227 women (13%) had severe/critical COVID-19; 199 infants born between
4/2021 to 8/2022 had neonatal data available with 17% (n=34) diagnosed with RD. Of these, 38% (n=14)
were full-term and none tested positive for SARS CoV-2. 17% of infants (n=34) in the cohort were
premature. Causes of RD included: Respiratory Distress Syndrome (47%), Transient Tachypnea of the
Newborn (16%), and infectious etiologies (16%). 157 mothers (69%) were unvaccinated with
severe/critical disease present in 16% (n=23), whereas only 4% of vaccinated mothers (n=3) had
severe/critical disease. Neonatal RD was associated with maternal disease severity (OR:4.5, 95%CI:1.49-
13.10), prematurity (OR:15.41, 95%CI:6.55-38.07), and absence of maternal COVID immunization
(OR:3.74, 95% CI:1.47-11.49). RD was not associated with trimester of COVID-19 in preghancy
(OR:1.03, 95%CI:0.49-2.18) nor maternal race/ethnicity (OR:0.91, 95%CI:0.39-2.23). After adjusting for
prematurity, OR of RD in neonates born to unvaccinated women was 4.25 (95%CI:1.2-20.7). When
pregnant women received > 1 mRNA vaccine dose prior to infection, OR of neonatal RD was 0.33
(95%CI:0.1-0.96), a 67%

decline.



FIGURE 1: Maternal COVID cases, maternal immunizations, and cases of infant respiratory distress over time

50- Ancestral and Other Variants Alpha Delta Omicron
gl
01 N\
[ S
an- ! EI S
af "’1& O
| \ A
20+ | \ ;1/ 1\ §
\ / \ (0]
A J \ o
10= ‘; N / \
\ ol N / \ oo
Vi / NL 7 SN — =<
04 -
i T i
50+ = @ © ] 1L h=l
21 E § 2 '3 _g
§| Qg E e X
oE =] ) 3
an= 5 g2 F 3.5 =
o §E < >'8 =
] g8 0§ 2 3
: o8 5 & 3| — covp
30- | FI g : = cases
; 3 § ;i = = Any Vaccine
i ) N : .
! ! [ No Respiratary Distress
20+ ! =
: g = Respiratory Distress
!
10+ : <
1
1
0= i
0=
20- o
=
Q
=
~—
w
10-
0-

T T T i
Jan-2020 Jan-2021 Jan-2022 Jan-2023
Time (month)

Conclusions/Learning Points: Unusually high rates of RD were observed in SEU infants born to women
with COVID-19 during pregnancy. Maternal vaccination against COVID-19 reduced maternal disease
severity and frequency of neonatal RD.
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CO-ADMINISTRATION OF VACCINES AGAINST ROTAVIRUS AND GROUP B MENINGOCOCCUS IS
ASSOCIATED WITH AN INCREASED ROTAVIRUS VACCINATION COVERAGE: A 5-YEAR
RETROSPECTIVE POPULATION STUDY
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Backgrounds: In Italy Rotavirus vaccination (RVV) coverage is scattered and suboptimal. The narrow
time frame to complete the schedule is a major barrier to vaccine uptake, and co-administration with other
vaccines may potentially increase the coverage. We aimed at studying the impact on RVV coverage of
the co-administration of RVV and Meningococcal Group B vaccines (MenB), a practice often applied
although not included into product labels.

Methods: Regional Vaccination Registry was used to conduct a retrospective cohort study in children
born in Campania Region (January 2016-December 2020) and receiving vaccines scheduled in the first
year of life.

Results: A total of 224.110 children were enrolled during the study period. Overall, 60.614 (27.0%)
completed the RVV schedule, with a progressive increase over time (from 1.15% in 2016 to 56.92% in
2020), in parallel with MenB/RVV co-administration (from 0.7% in 2016 to 46.85% in 2020). Monovalent
RVV schedule (2-doses) was completed in 91.1% of children compared to pentavalent RVV Schedule (3-
doses) in 81.3% (p<0.00001). Children receiving RVV/MenB co-administration had a significant higher
chance to complete RV schedule compared to those receiving RVV alone during a specific appointment
(94.78% vs 72.26%, Prevalence Ratio -PR- 1.275, 95%IC 1.245-1.295 p<0.00001). The positive effect of
RVV/MenB co-administration was more evident for children receiving pentavalent RVV (PR 1.288) than
monovalent RVV (PR 1.115), this evidence was confirmed when adjusted for confounding variables
(i.e.year of vaccination, local health district,gender).

Conclusions/Learning Points: Although still far from the target, RVV coverage has increased in recent
years in Campania Region. Co-administration with MenB vaccine may aid in achieving this goal,
especially for pentavalent RVV. Further safety data are needed to support co-administration as a key tool
to increase coverage.
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A COMMUNITY BASED TRIAL FOR ASSESSING THE UPTAKE OF CHILDHOOD VACCINES
THROUGH COMMUNITY MOBILIZATION AND AN INNOVATIVE CONDITIONAL COLLECTIVE
COMMUNTIY INCENTIVE

Oral Presentations Session
ORAL PRESENTATION SESSION 09: VACCINES

Jai Das
Aga Khan University, Global Health And Development, Karachi, Pakistan

Backgrounds: Despite the decline in under-five mortality by over 60% in the last three decades, majority
of the child mortality is still attributable to communicable and infectious diseases that are not only
preventable but also treatable.

Methods: The interventions were formally evaluated prospectively in a three-arm cluster randomized
controlled trial to evaluate the impact of community engagement and demand creation strategy, involving
conditional community-based incentives(CCI) on uptake of childhood immunizations and sanitation and
hygiene behaviors in a rural setting of Pakistan: community mobilization and Incentivization (CMI);
community mobilization only (CM); and control group. The CCI were an innovative strategy as it involved
serial incremental targets of collective improvement in community behavior related to improvement in the
coverage of a composite indicator of fully immunized children (FIC), and sanitation index (SI). The
evaluation was done by an independent data collection and analysis team at baseline and end line This
trial is registered with ClinicalTrials.gov, number NCT03594279

Results: At the end of the two-year intervention, 59.16% children were fully immunized in the CMI group,
43.7% in the CM, and 46.57% in the control group; Sl in the CMI group was a mean of 10.15 (9.73,
10.57), followed by CM group 9.32 (8.91, 9.73) and the control group 8.93 (8.47, 9.38); The multivariate
results suggest that there was a significant improvement in the CMI group for FIC (relative risk (RR)
1.27,95%confidenceinterval (Cl)1.02-1.58), total Sl (3:0.99,95%CI:0.13-1.85) and exclusive-breastfeeding
(RR:1.79,95%CI:1.39-2.29), a significant decrease in prevalence of diarrhea (RR:0.65:95%CI:0.46-0.94).
Conclusions/Learning Points: Despite the challenges associated with the strategy of community
mobilization and CCI, CMI was effective in increasing the coverage of essential interventions and can be
an effective strategy for behavior change, enhanced acceptance and improve coverage of recommended
health interventions.
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PAEDIATRIC WEIGHT-BASED DOSING FOR BETA-LACTAMS RESULTING IN ADULT-
EQUIVALENT ATTAINMENT OF PHARMACODYNAMIC TARGETS AS PREDICTED THROUGH
ALLOMETRIC SCALING
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Backgrounds: To ensure applicability of EUCAST breakpoints, antimicrobials should not be used at
lower doses than listed in EUCAST dosing tables. However, a paediatric minimal dosing table has not yet
been developed and its development is complicated by a lack of high-quality pharmacokinetic (PK) study
data to inform adequate dosing. Allometric scaling is commonly accepted as an empiric pharmacokinetic
scaling approach for paediatric patients down to an age of approximately one year.

Methods: Adult target attainment was calculated for a 70kg-person using, where possible, the same
parameters as for EUCAST breakpoint setting. For paediatric body weights of 10, 20, 30 and 40 kg, target
attainment was calculated using PK parameters scaled from adults using theory-based allometry. The
taskforce selected schedules based on 280% relative target attainment (but preferentially 100%)
compared to adults over all modelled body weights, low frequency of dosing where possible and
consistency with adult EUCAST recommendations. Where adult-equivalent target attainment cannot be
expected with commonly acceptable dosing schedules, plans were made for future review of alternative
(i.e. observed in high-quality PK studies) evidence for adequate target attainment.

Results: For most beta-lactams, adult-equivalent target attainment can likely be achieved with dosing
schedules within the accepted range. Table 1 shows minimum dosing for commonly used beta-lactams
with highlights where suggested doses are higher than used in most



Agent Standard High Max.
Dosage (in Dosage (in | daily
mg/kg BW) | mg/kg dose

BW)
Penicillins

Benzylpenicillin 325x4 30x6 14.4g

Ampicillin 40x 4 75x4 15g

Amoxicillin IV 35x3 50x6 12g

Amoxicillin PO 15x2 27x3 3g

Amoxicillin-clavulanic acid 37x3 37x4 8g

\

Amoxicillin-clavulanic acid 15x% 2 30x3 8g

PO (8:1or 7:1)

Piperacillin-tazobactam 80x4 100 x 4 16g

3hrinf

Phenoxymethylpenicillin 15x4 none 3.6g

Cloxacillin IV 17x6 none 12g

Cloxacillin PO under none 6g

review

Flucloxacillin IV 125x4 none 12g

Flucloxacillin PO 20x 4 none 3g

Cephalosporins

Cefalexin under none 6g

review

Cefazolin 23 x 2 50 x 3 bg

Cefotaxime 50x3 50x4 12g

Ceftazidime 50x 3 100x 3 bg

Ceftriaxone 50x1 80x1 dg

Cefuroxime IV 50x3 50x4 4.5g

Cefuroxime PO under under 1g

review review
Carbapenems

Meropenem 40x 3 30x3 3hr 4.5g

inf

recommendations.
Conclusions/Learning Points: Using allometric scaling accounts for differences in metabolism resulting
in non-linear dependency of drug clearance on body weight and does not correct for differences in
maturation. Findings from allometric scaling provide a first basis for discussion with the aim to develop a
EUCAST dosing table for children.
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OPTIMIZATION OF BETA-LACTAM DOSING REGIMENS IN NEONATAL INFECTIONS -
CONTINUOUS AND EXTENDED ADMINISTRATION VERSUS INTERMITTENT ADMINISTRATION

Oral Presentations Session
ORAL PRESENTATION SESSION 10: ANTIMICROBIALS & ANTIBIOTIC STEWARDSHIP &
MICROBIOME

Matthijs Kruizinga, Leo Wewerinke, Anne De Grauw, Mirjam Van Veen, Emiel Leegwater, Bert Storm
Juliana Children's Hospital, Pediatrics, Den Haag, Netherlands

Backgrounds: Neonatal infections and especially neonatal sepsis are a major cause of morbidity and
mortality. The cornerstone of treatment of neonatal infections are beta-lactam antibiotics. Clinical success
of antibiotics is dependent on the use of safe and effective dosing regimens. However, despite the
common use of these antibiotics, it is currently unknown which beta-lactam dosing regimens are optimal.
In this pharmacokinetic-pharmacodynamic simulation study, we aimed to compare the treatment with
continuous versus intermittent infusion of B-lactam antibiotics for neonates with infectious diseases.
Methods: We selected population pharmacokinetic models of penicillin G, amoxicillin, flucloxacillin,
cefotaxime, ceftazidime and meropenem and performed a Mote Carlo simulation with 30 000 neonates.
Four different dosing regimens were simulated, intermittent infusion in 30 minutes, prolonged infusion in
four hours, continuous infusion and continuous infusion with a loading dose. The first 48 hours of therapy
were simulated. The primary endpoint was 90% probability of target attainment (PTA) for 100% fT > MIC.
Results: For all antibiotics except cefotaxime, continuous infusion with a loading dose resulted in a
higher PTA compared to other dosing regimens (Figure 1). Sufficient exposure using continuous infusion
(PTA>90%) with a loading dose was reached for amoxicillin (90.3%), penicillin G (PTA 98.4%),
flucloxacillin (PTA 94.3%), cefotaxime (PTA 100%) and ceftazidime (PTA 100%). Higher meropenem
(PTA 85.5%) doses might be needed to treat severe infections in neonates. Ceftazidime and cefotaxime
dose might be unnecessary high, as even with dose reductions a PTA>90% was retained.
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Conclusions/Learning Points: Continuous infusion with a loading dose leads to a higher PTA compared
to continuous, intermittent or prolonged infusion and can improve antibiotic treatment in neonates. Our
models suggest continuous infusion treatment as preferable in neonatal infections, instead of the
currently used intermittent dosing regimen.
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RAISING AWARE-NESS OF ANTIMICROBIAL STEWARDSHIP CHALLENGES IN PAEDIATRIC
EMERGENCY CARE: RESULTS FROM THE PERFORM STUDY ASSESSING CONSISTENCY AND
APPROPRIATENESS OF ANTIBIOTIC PRESCRIBING ACROSS EUROPE
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Backgrounds: Optimisation of antimicrobial stewardship is key to tackling antimicrobial resistance
(AMR). We described patterns of empiric antibiotic use in European paediatric Emergency Departments
(EDs) and characterised appropriateness and consistency of prescribing.

Methods: Febrile children attending ED with suspected infection and venepuncture for diagnostics tests
were recruited to the BIVA study in PERFORM (Personalised Risk assessment in Febrile illness to



Optimise Real-life Management), and cases were phenotyped using the validated PERFORM probability
algorithm. Empiric systemic antibiotic use was determined in view of assigned final ‘bacterial’ or ‘viral’
phenotype. Antibiotics were classified according to WHO AWaRe (Access, Watch, Reserve).

Results: Of 2130 participating children, 1549 (72.7%) were assigned a ‘bacterial’ and 581 (27.3%) a
‘viral' phenotype. A total of 1318 (85.1%) patients with a ‘bacterial’ and 269 (46.3%) with a ‘viral’
phenotype were prescribed empiric antibiotics during the first two days of admission. Of all patients
treated with antibiotics, the majority (87.8% in ‘bacterial’ and 87.0% in ‘viral’ group) received parenteral
antibiotics. The top three antibiotics prescribed were third-generation cephalosporins, penicillins and
penicillin/beta-lactamase inhibitor combinations. 61.0% in the ‘bacterial’ and 80.3% patients in the ‘viral’
group receiving antibiotics had = one WHO Watch antibiotic prescribed. The proportion of Watch antibiotic
use was similar in initial and final syndrome classifications.

Conclusions/Learning Points: Differentiating bacterial from viral aetiology in febrile illness on initial ED
presentation remains challenging, resulting in over-prescription of antibiotics. Of note, a significant
proportion of patients with a final ‘viral’ phenotype received systemic antibiotics during admission,
predominantly classified as WHO Watch. Rapid and accurate point-of-care tests in the ED differentiating
between bacterial and viral aetiology, could significantly improve antimicrobial stewardship, and help stem
the rising tide of AMR. Funding: EU H2020 programme, GA No 66830
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Backgrounds: Up to 10% of children are labelled as penicillin allergic, requiring the use of suboptimal
antibiotics. The aim of this study was to assess the success of the oral amoxicillin challenges in our
emergency department (ED).

Methods: This is an ongoing prospective observational study conducted at a tertiary care pediatric
hospital. Children considered at low risk of penicillin allergy (https://www.inesss.qc.ca) and requiring
amoxicillin were prescribed an amoxicillin challenge on a pre-written order set. In the absence of a
reaction, patients were discharged with an amoxicillin prescription. Parents were contacted one month
after the challenge to assess for late onset reactions.

Results: Since June 2021, 70 children underwent an amoxicillin challenge in the ED. The most frequent
discharge diagnoses were otitis media (65%). The challenge was successful in the ED for 69/70 (99%)
patients. Sixty-two (89%) patients were successfully contacted for a follow up phone call. In total, 7/62
(11%) of the children had a reported reaction: one (1%) child had an immediate reaction in the ED, while
6/62 (10%) had a rash 1 to 61 days after the first dose of antibiotics. No severe reactions were reported.
A correlation between the amoxicillin administration and the delayed reaction was considered less likely
for 3/6 patients because of the later onset of symptoms (28-61 days). The three other patients were
considered not to have a penicillin allergy after formal assessment at the allergy clinic.
Conclusions/Learning Points: Using a standardized pre-written order set for an amoxicillin challenge in
the ED allowed 99% of participating children to be discharged safely with an amoxicillin prescription, and
rapidly remove the label of “penicillin allergy”. Despite about 10% of the children presenting a rash after
discharge, none were considered to have a late onset reaction after follow-up.
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Backgrounds: Although varicella is considered a mild disease, varicella-related complications are often
treated with antibiotics or antivirals. The extent to which these antimicrobial agents are used in the
management of varicella in France is not well documented. This study assessed antibiotics and antivirals
use in the management of varicella in France.

Methods: A retrospective cohort study using electronic medical records from general practitioners (GPs)
and specialist consultations in France (Cegedim Strategic Data-Longitudinal Patient Database [CSD-
LPD]) was conducted. Children <18 years of age with a first varicella diagnosis during January 2014 to
December 2018 with 3-month follow-up available were included. Descriptive analyses were performed to
assess varicella-related complications, medication use and healthcare resource (HCRU) costs in the 3-
month follow-up period.

Results: 48,027 children were included. Mean age at diagnosis was 3.73 years [SD 2.41] and 52.4%
were male. 15.3% (n=7,369) children had =1 varicella-related complication. Top complications were ear,
nose, and throat conditions (38.0%, n=2,798), respiratory infections (36.0%, n=2,642) and ophthalmic
infections (20.4%, n=1,502). 25.1% (n=12,045) were prescribed an antibiotic, with 18.7% (n=8,982)
prescribed systemic antibiotics and 9.5% (n=4,545) non-systemic antibiotics. Only 2.2% were prescribed
antivirals. The most prescribed antibiotic was amoxicillin (51.7%, n=6,231/12,025). Higher proportions of
patients with varicella-related complications were prescribed antibiotics compared with those without
complications (68.1% vs. 17.3%). Annualized varicella-related medication and HCRU costs were
€333,465, with €53,001 attributed to medication costs, €249,192 attributed to GP and €31,272 to
specialist consultation costs.

Conclusions/Learning Points: A considerable proportion of children with varicella experienced
complications and were treated with antibiotics in France. Varicella management is associated with
significant medication and HCRU costs. Varicella poses significant clinical and economic burden in
France.
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Backgrounds: The intestinal microbiome forms a major reservoir for antibiotic resistance genes (ARGS).
Little is known about the neonatal intestinal resistome.

Methods: Shotgun metagenomics was used to analyse the resistome and factors that influence the
abundance of ARG in stool samples collected at one week of age from 393 healthy, term-born neonates
without direct antibiotic exposure.

Results: Overall, 913 ARGs belonging to 27 classes were identified. The most abundant ARGs were
those conferring resistance to tetracyclines, quaternary ammonium compounds, and macrolide-
lincosamide-streptogramin-B. Phylogenetic composition was strongly associated with the resistome
composition. Other factors that were associated with the abundance of ARGs were delivery mode,
gestational age, birth weight, feeding method and antibiotics in the last trimester of pregnancy. Sex,
ethnicity, probiotic use during pregnancy, and intrapartum antibiotics had little effect on the abundance of
ARGs.

Conclusions/Learning Points: Even in the absence of antibiotic exposure, the neonatal intestine
harbours a high abundance and variety of ARGs.



00098 / #1254

CESAREAN SECTION AND INTESTINAL FLORA OF THE NEWBORN - FINDINGS OF FECAL
SCREENING BEFORE TRANSFER OF MATERNAL FECAL MICROBIOME

Oral Presentations Session
ORAL PRESENTATION SESSION 10: ANTIMICROBIALS & ANTIBIOTIC STEWARDSHIP &
MICROBIOME

Noora Carpén?, Sture Anderssom?, Timo Hytinanttil, Vedran Stefanovic?!, Kaija-Leena Kolho?, Anne
Salonen3, Willem De Vos®#4, Otto Helvel®

IHelsinki University, Helsinki University Hospital, Helsinki, Finland, 2University of Helsinki, Helsinki
University Hospital, Helsinki, Finland, University of Helsinki, Human Microbiome Research Program,
Helsinki, Finland, “Wageningen University, Laboratory Of Microbiology, Wageningen,

Netherlands, SFinnish Institute for Health and Welfare, Health Security, Helsinki, Finland

Backgrounds: Normal microbial colonization process from the mother to the newborn is disrupted by
birth by caesarean section (CS). We assess, whether in CS-delivered infants, the intestinal microbiome
could be successfully and safely normalized by postnatal oral transfer of maternal fecal microbiome
(FMT). In this double-blinded randomized placebo-controlled trial, we assess the difference in
heterogeneity of the intestinal microbiome between the transplant and placebo groups from birth to 24
months of age. Safety of the transplant is of crucial concern and the transplant is screened thoroughly.
Here, we present findings from screening of fecal transplants from healthy mothers.

Methods: 100 healthy pregnant women scheduled for elective CS are recruited. After screening and
randomization, within two hours of delivery, the newborns are given 3.5 mg of the transplant from their
own mothers or placebo mixed in mother’s milk. Screening is performed according to European
guidelines that have been adapted for the use of FMT to newborn infants.

Results: We have recruited 89 mothers. All mothers were asymptomatic, no prescribed courses of
antibiotics or travelling outside the European Union region within three months of screening. 38 (43%)
were found positive in our screening tests (Figure 1). 30 infants have received the transplant/placebo
without any noticeable side effects.
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Conclusions/Learning Points: The maternal screening of fecal, perineal, and vaginal samples is crucial
for safety of the transplant process. Our positivity rate of 43% underlines the importance of rigorous
screening. Recruitment continues until end of January 2023. Our primary outcome measurement is
assessed when the study subjects are 3 months of age, approximately 5/2023. Reference for the
protocol: Carpen N et al, BMC Pediatrics, 2022, https://doi.org/10.1186/s12887-022-03609-3
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Backgrounds: Distinguishing between bacterial and viral infections is aided by host markers of
inflammation, such as elevated levels of C-reactive protein (CRP). However, markers of inflammation are
not specific to bacterial infections. Patients with respiratory syncytial virus (RSV) frequently demonstrate
inflammatory marker levels overlapping those of bacterial infections. Given the significant role the
nasopharyngeal (NP) microbiota has in determining respiratory health, it is possible these systemic
inflammation responses in patients with viral infections are influenced by the patients’ respiratory
microbiota.

Methods: The nasopharyngeal microbiota of paediatric RSV patients with an inflammatory response
indicative of a bacterial infection and those with a typical viral-like inflammatory response were profiled.
Throat swabs were collected as part of the PERFORM study (GA No. 668303); DNA was extracted and
sequenced using Oxford Nanopore 16S to create profiles at the genus and species level. Statistical
models were employed to contrast the sequencing profiles between children with RSV response
indicative of a bacterial infection and those with a typical viral-like inflammatory response.

Results: Using average-linkage hierarchical clustering and random forest analysis, we assessed the
correlation of NP microbiota profiles with existing blood marker data. Microbiota profiles showed
significant differences between patients with typical viral-like inflammatory responses to RSV (n=25) and
those with high inflammatory responses (n=9). Further analysis is being conducted to identify taxa that
are prominent in determining the difference in these two groups.

Conclusions/Learning Points: ldentifying prominent taxa in determining the microbiota profiles of RSV
patients with a typical inflammatory response compared to those with a high inflammatory response can
elucidate the mechanisms in these responses. This work is expected to improve our understanding of
RSV pathogenesis in children and optimise the use of host-based diagnostics for RSV infections.
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Backgrounds: IgA deficiency is common in young children, with recurrent respiratory tract infections
(rRTIs) as the most common clinical manifestation. While the exact etiology of IgA deficiency remains
unknown, germ-free mouse experiments have shown that IgA production starts after microbial
colonization. We investigated the intestinal microbiota of children with IgA deficiency and its influence on
IgA induction.

Methods: We collected serum and feces from children <7 years with rRTIs with and without IgA
deficiency (-2SD below age-normalized IgA levels), without recent antibiotic use. Microbiota composition
was determined by 16S-rRNA-sequencing and IgA antibody concentrations were measured with ELISA.
We collected serum and feces samples upon colonization of germ-free mice, using oral gavage, at
baseline and after 3, 8, 12 and 16 weeks (Figure) to analyse the fecal microbiota composition in relation
to serum and fecal IgA levels.

Results:



Figure: Germ-free mice inoculated with feces from children <7 years with
recurrent respiratory tract infections with and without 1gA deficiency
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We included 82 children with rRTIs of whom 38% had an IgA deficiency. Microbiota composition of IgA
deficient children differed significantly, as compared to symptomatic controls (PERMANOVA R?2.2%,
p=0.01, corrected for age). In 42 mice colonized with microbiotas from children with rRTls, we found a
strong induction of IgA levels between baseline and 8 weeks, which stabilized around 12 weeks. Several
members of the Lachnospiraceae family were associated with IgA induction in both serum and feces
(Figure).

Conclusions/Learning Points: The altered microbiota composition in young IgA deficient children
compared to symptomatic controls suggests that the microbiota might play a role in IgA deficiency in early
life. Examining the IgA inducing role of the microbiota from pediatric patients in germ-free mice revealed
that members of the Lachnospiraceae family were able to induce IgA levels. This study reveals the
microbial dynamics of IgA production using pediatric fecal samples.
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Backgrounds: Therapeutic target of vancomycin, frequently trough concentration (Cv) of 10-15mg/l, is
achieved in <30% of neonates/infants with standard dosing. We aimed to prospectively validate whether
model-informed precision dosing (MIPD) improves vancomycin therapeutic target attainment (TA) in
neonates/infants compared with conventional dosing.

Methods: This prospective clinical trial included neonates/infants with late-onset sepsis treated with
vancomycin from three NICUs in Estonia between 29.05.2019-16.06.2021. Neonates/infants treated with
conventional dosing of vancomycin between 01.01.2016-31.05.2019 served as control group. In the study
group, initial dose to achieve steady-state Cy10-15mg/l was based on population predictions from
pharmacokinetic model by Zhao et al. 2013. Thereafter dose was adjusted every 36-48h based on
measured Cy value(s). The percentage of neonates/infants attaining the optimization target (PTA%o0-
1smgi) and clinically acceptable target of C«8-17mg/l (PTA%s-17mg1) Was compared between the groups.
Results: Neonates/infants in the study group (n=48, with 50 episodes) had smaller GA (median (range)
26.6 (23-41.3) vs 27.3 (23-41.1) weeks; p=0.003), but similar PNA (9.5 (3-69) vs 10 (1-66) days)
compared with controls (n=66, with 85 episodes). C-s in the study group were more often within the
optimization target compared with the control group (Figure).

PTA%:10-15mgn improved from 26.1% in the study group to 50% in the control group (p=0.007) for the first
and 40.2% to 56.2% (p=0.04) for all adjusted concentrations; PTA%sg-17mg1 accordingly from 47.8% to 76%
(p=0.002) and from 68.3% to 84.9% (p=0.01). Compared with the control group, the study group had
similar average daily doses (26.1 (10-59.4) vs 24.8 (15-67.7) mg/kg/d, respectively), nephrotoxicity (none
had acute kidney injury) and ototoxicity (failed otoacoustic emissions in 8.3% vs 20%)

rates.
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Conclusions/Learning Points: Individualized dosing with MIPD software significantly improves the
achievement of vancomycin target in neonates/infants, without increasing the risk of side effects.
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Backgrounds: Distinguishing bacterial from viral infections based on clinical signs and symptoms in
febrile children attending the Emergency Department (ED) is challenging. The addition of biomarkers
contributes to the diagnostic process. Therefore, the aim of this study is to determine a novel combination
of host protein biomarkers and to assess its performance in distinguishing bacterial from viral infection in
febrile children attending EDs.

Methods: A literature search was performed to identify blood protein biomarkers able to distinguish
bacterial and viral infections (May 2015-May 2019). We selected seven protein biomarkers: PCT, TRAIL,
IL-4, IL-6, IP-10, IFN-gamma and LCN2. These were measured in blood plasma using a bead-based
immunoassay in children with a confirmed bacterial or viral infection attending seven EDs in the
Netherlands, recruited as part of the PERFORM project (https://www.perform2020.org/). We used
generalized linear modelling to classify bacterial and viral infections, and applied a previously developed
feature selection algorithm to select the optimal combination of proteins. Additionally, we performed a
subgroup analysis of this protein signature in patients with CRP < 60 mg/L, representing a clinically
challenging diagnostic group.

Results: 102 children were included (N=67 definite bacterial; N=35 definite viral). Individual performance
of the seven biomarkers in classifying bacterial versus viral infections ranged from 60.8%-74.5% AUC.
TRAIL, LCN2 and IL-6 were identified as the best 3-protein signature with an AUC of 86% (95%CI 71.3%-
100%). In 57 patients with CRP levels < 60 mg/L, in which CRP would not be able to classify, the 3-
protein signature had an AUC of 85.1% (95%CI 75.3%-94.9%).

Conclusions/Learning Points: We demonstrate a promising novel combination of three host protein
biomarkers; TRAIL, LCN2 and IL-6, which performs well in classifying bacterial and viral infections in
febrile children in emergency care.
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Backgrounds: Kawasaki disease (KD) is a systemic vasculitis that can result in coronary artery
aneurysms (CAA). Treatment with intravenous immunoglobulin (IVIG) is effective against CAA, but should
be started as early as possible within the first 10 iliness days. Diagnosing KD can be challenging,
especially in patients with incomplete KD, who present with fewer clinical signs but have similar CAA
risks. Studies showed that up to 1 in 6 KD patients are diagnosed after 10 illness days. In this study, we
retrospectively investigate if the previously described KiDs-GEP classifier, a blood-based 12-gene host
response classifier that aids diagnosis of KD, identifies both complete and incomplete KD patients in an
independent US cohort.

Methods: We performed the KiDs-GEP classifier in 81 KD patients (14.8% incomplete KD) and 324
febrile controls who had 21 clinical criterion for KD. Blood samples were obtained within the first 7 iliness
days and before IVIG treatment. All patients were under 18 years of age and diagnosed between 2010
and 2019 at Rady Children’s Hospital in San Diego.

Results: The KiDs-GEP classifier distinguished KD patients from febrile controls with an area under the
curve of 0.910, a sensitivity of 88.9% and a specificity of 80.6%. In the subset of complete and incomplete
KD patients, the sensitivity was 88.4% and 91.7%,

respectively.
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Conclusions/Learning Points: The KiDs-GEP classifier correctly identified 88.9% of KD patients in the
first week of illness and performed similarly for complete and incomplete KD patients. These results
indicate that the KiDs-GEP classifier can be a valuable tool to aid early diagnosis of KD.
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Backgrounds: In acute care settings, early recognition of children at risk of serious illness is essential in
preventing morbidity and mortality, particularly in low- and middle-income countries (LMICs). This study
aimed to validate the Emergency Department-Paediatric Early Warning Score (ED-PEWS), a simple
score solely based on vital parameters, for the recognition of high urgency in febrile children in LMICs.
Methods: This observational study is based on previously collected clinical data from diverse (primary
care to academic) acute care settings in LMICs. This analysis was restricted to children presenting with
fever, but other inclusion criteria and study periods (2010-2021) varied. We simulated the ED-PEWS,
consisting of patient age, consciousness, work of breathing, respiratory rate, oxygen saturation, heart
rate, and capillary refill time, based on the available vital parameters upon ED presentation. Performance
was assessed by the area under the curve (AUC), sensitivity, and specificity (previously defined cut-offs <
6 and = 15). The outcome measure was for each setting a composite marker of high urgency.

Results: In total, 9,254 visits of febrile children were included from four settings: Gambia rural (n=6,567),
Gambia urban (n=501), Suriname (n=590), and Tanzania (n=1,596). Performance was highest in Gambia
urban (0.80 (95%CI 0.70-0.89)), and lowest in Tanzania (0.62 (95%CI 0.55-0.67)). The low-urgency cut-
off showed a high sensitivity in all settings ranging from 0.93 (95%CI 0.89-0.95) to 1.00 (95%CI 0.97-
1.00). The high-urgency cut-off showed a specificity ranging from 0.71 (95%CI 0.66-0.75) to 0.95 (95%ClI
0.94-0.95). ED-PEWS performance was better than the local triage systems.

Conclusions/Learning Points: The ED-PEWS, or at least components, appear to have potential in
improving the identification of high urgency children presenting with febrile conditions in LMICs.
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Backgrounds: The diagnosis of paediatric pulmonary tuberculosis (TB) is difficult, especially in young
infants who cannot expectorate sputum spontaneously. Breath testing has shown promise in diagnosing
respiratory tract infections of various aetiologies in adults and children, but data on paediatric TB are
limited.

Methods: We performed a prospective cross-sectional study in Kisumu, Kenya. We recruited children
younger than five years with symptoms and/or chest radiography findings suggestive of TB (2013-2015).
Xpert MTB/RIF and culture were done on multiple samples as microbiological reference standard.
Children were clinically classified (confirmed, unconfirmed, or unlikely TB) according to international
criteria. We analysed exhaled-breath measurements of volatile organic compounds conducted with a
hand-held battery-powered nose device (Aeonose, The eNose Company, Zutphen, The Netherlands). For
data analysis, machine learning with artificial neural networks (ANN) was applied using samples classified
as positive (confirmed TB) or negative (unlikely TB) to predict TB diagnoses. Sensitivity, specificity,
positive and negative predictive value (PPV, NPV), and their 95% confidence intervals (Cl) were used to
assess accuracy.

Results: Breath analysis was performed in 124 children: 22 (18%) had confirmed TB, 40 (32%) had
unconfirmed TB, and 62 (50%) had unlikely TB. The area under the curve of the optimal model was 0.73.
At a sensitivity of 86% (Cl 62-96%), this resulted in a specificity of 42% (95% CI 30-55%), NPV of 90%
(Cl1 71-97%) and PPV of 35% (Cl 23-49%). Using the trained ANN, 40 unconfirmed TB cases that were
not part of the training set were classified, labelling 26 children as positive and 14 as negative.
Conclusions/Learning Points: Exhaled breath analysis shows promise as a triage test for TB in young
children, although the WHO target product characteristics were not met.
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Backgrounds: Early detection of children with suspected infection requiring surgical intervention is
challenging but crucial to improve outcome. Archetypal surgical infections are increasingly managed
conservatively, suggesting research and guidance revision is required. Aims ldentify factors associated
with surgical management of paediatric febrile illness Independently analyse three syndromes with high
surgical intervention incidence and potential clinical impact: suppurative central nervous system (CNS)
infection, septic arthritis, and appendicitis.

Methods: Prospective data collection of patients with suspected infection, requiring venepuncture,
presenting to the Emergency Department (2016-2019) within Personalised-Risk-Assessment-in-Febrile-
lliness-to-Optimise Real-Life-Management (PERFORM). Logistic regression was used to identify features
associated with surgical intervention.

Results: 52 potential risk factors and 15 outcome variables were analysed in 4931 episodes. When
adjusted for confounding, surgical intervention (n=431) was associated with: older age (OR 1.06 (95%(ClI
1.03-1.08)), recent surgery (OR 1.98 (95%CI 1.08-3.60)), gastrointestinal comorbidity (OR 1.37 (95%ClI
1.10-2.18)), circulatory support requirement (OR 2.37 (95%CI 1.66-3.38)), severe vomiting (OR 1.70
(95%CI 1.16-2.48)), and neutrophilia (OR 1.01 (95%CI 1.01-1.02)). Surgical patients were more likely to
have bacterial infection (OR 5.70 (95%CI 4.54-7.16)). There were no presentation differences between
treatment groups in suppurative CNS infection (n=10) and septic arthritis (n=28), and lower than
hypothesised surgical incidence rates (50%, 72% respectively). In appendicitis (n=105), we observed
minimal presentation differences and no outcome differences.

Conclusions/Learning Points: Older age, gastrointestinal comorbidities, recent surgery, vomiting,
neutrophilia, and circulatory support are associated with surgical intervention. Non-surgical treatment



remains divisive for some infections, but appears justified in appendicitis, where surgical intervention is
utilised unsystematically with no differences in outcome variables.Older age, gastrointestinal
comorbidities, recent surgery, vomiting, neutrophilia, and circulatory support are associated with surgical
intervention. Non-surgical treatment remains divisive for some infections, but appears justified in
appendicitis, where surgical intervention is utilised unsystematically with no differences in outcome

variables.
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Backgrounds: There is a reliance on clinical algorithms, which include chest x-ray, to diagnose
paediatric TB. Computer aided detection (CAD) for tuberculosis on chest x-ray shows promise in adults.
We aimed to measure and optimise an adult CAD system, CAD4TB, to identify radiological features of
tuberculosis on chest x-ray in children with presumptive tuberculosis.

Methods: We used chest x-rays from 620 children <13 years enrolled in a tuberculosis diagnostic study
in South Africa. A panel of human expert readers classified each chest x-ray as ‘tuberculosis’ or ‘not
tuberculosis’ to establish a radiological reference read. Of the 525 chest x-rays included, 80 (40 with a
reference of ‘tuberculosis’ and 40 with ‘not tuberculosis’) were allocated to an independent test set. The
remainder made up the training set. The performance of CAD4TB to identify ‘tuberculosis’ versus ‘not
tuberculosis’ on chest x-ray against the radiological reference read was calculated. The CAD4TB
software was then fine-tuned using the training set. We compared the performance of the fine-tuned
model to the original model.

Results:



Figure 1. Receiver operating characteristic curves illustrating the performance of CAD4TB
v7.0 before and after fine-tuning (reference standard is the radiological read established by

a panel of expert readers)
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Results The area under the receiver operating characteristic curve (AUC) of the original CAD4TB model
was 0.58. After fine-tuning the AUC improved to 0.72 (p=0.0016). Fig 1.

Conclusions/Learning Points: In this first-ever description of CAD to identify tuberculosis on chest x-ray
in children, we demonstrated a significant improvement in CAD4TB’s performance after fine-tuning with
paediatric chest x-rays. We recommend replicating the described methods using a larger chest x-ray
dataset from a diverse population and evaluating the role of CAD within treatment-decision algorithms for
paediatric tuberculosis.
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Backgrounds: Approximately 1.2 million children develop tuberculosis (TB) disease annually, resulting in
230,000 deaths. Microbiological diagnosis of TB remains challenging in children. Gene expression
signatures in blood may offer a fast, reliable, non-sputum-based diagnostic test. However, gene
expression signatures in adult populations underperform in children, while the few paediatric studies
focus on specific countries. We undertook a multi-country gene expression signature discovery study to
identify an accurate signature for paediatric TB.

Methods: Whole blood was collected from 571 children presenting to healthcare facilities in South Africa,
Malawi, Kenya and The Gambia between 2008 and 2018 with suspected TB. Cases included pulmonary
or extra-pulmonary TB, with or without HIV-infection; 264 (48%) had microbiologically confirmed TB and
307 (52%) other respiratory diseases (OD). RNA extraction and RNA-sequencing were done on blood
samples collected at enrolment. Quality control, batch correction and normalisation were performed on
the data prior to differential expression and feature selection analyses in R.

Results: Amongst 571 children (48 [18.1-93.8] median [IQR] age in months; 219 HIV-infected),
differential expression analysis identified 178 candidate biomarker genes. A feature selection algorithm
with cross-validation (using a training-test split at 80:20) performed on the 178 genes, identified a 6-gene
signature to distinguish TB from OD with an AUC of 91.2%, sensitivity of 80.0% and specificity of 92.2%.
Cross-platform validation by RT-qPCR showed an AUC of 88.3% regardless of HIV status, and 90.2% in
the HIV-uninfected participants, and was followed by RT-gPCR validation on independent cohorts that
had not been used for discovery.

Conclusions/Learning Points: A 6-gene signature met the minimum WHO Target Product Profile
criteria for a non-sputum-based test for paediatric TB, which can be used to develop a novel, rapid and
inexpensive point-of-care test for childhood TB.
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Background: Meningitis is a life-threatening condition that requires prompt diagnosis and urgent
treatment. Signs and symptoms at presentation are unspecific, especially among young infants and
newborns, justifying the need for lumbar punctures (LP) to obtain cerebrospinal fluid (CSF) for ruling out
or confirming meningitis. In high-income settings, more than 95% of the LPs are negative and up to 45%
traumatic. The aim of this study is to validate a novel transfontanellar ultrasound-based technique to
screen for meningitis, designed to non-invasively count white blood cells (WBC) in the CSF using deep
learning (DL) models, to correctly classify patients according to their WBC count in CSF.

Methods: In three Spanish University Hospitals, we prospectively recruited patients under one year of
age, with a not-yet closed fontanelle and a LP performed within the preceding 24h due to suspected
meningitis (2021-2023). Images showing the backscatter pattern from the CSF were obtained using a
customized ultrasonic probe, working at a central frequency of 20MHz and a spatial resolution below 10
mm. A DL model was trained to classify the CSF patterns according to the white blood cells count values
obtained through the LP (gold standard comparator), setting a 30 cells/mL threshold to define meningitis
and controls.

Results: We recruited 16 participants on which 17 LPs were performed (one patient with meningitis had
2), 7 resulting positive for meningitis and 10 with a negative result. The device showed a sensitivity of
100% and a specificity of 90%, with only one non-meningitis case misclassified.

Conclusions/Learning Points: Our device based on ultrasound and DL shows an exciting potential as a
non-invasive rapid automated screening tool to accurately rule out or confirm meningitis, and spare up to
90% of LPs in patients without meningitis.
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Background: Kawasaki disease (KD) remains an important childhood problem worldwide. Although
treatment with immunoglobulin and other immunomodulators reduces the risk of coronary artery
aneurysms, diagnosis and treatment is often delayed because clinicians cannot easily distinguish KD
from other febrile conditions. There is an urgent need for a diagnostic test. We aimed to identify protein
biomarkers as the basis for a diagnostic test for KD.

Methods: Patients with KD (n=38), MIS-C (n=79), bacterial (h=43), and viral (h=40) infections were
recruited to the NIH-funded PREVAIL study and the EU-funded PERFORM/DIAMONDS studies. Patients
were phenotyped using a standardised algorithm. The plasma proteomes were characterised for patients
using the SomaScan assay, a targeted proteomic method that measures over 7,000 proteins. Feature
selection was performed to identify a diagnostic signature for distinguishing between KD and other
infections and inflammatory conditions. Using an independent SomaScan dataset, the levels of the
proteins included in the diagnostic signature were explored in patients with KD compared to healthy
controls.

Results: Through feature selection and differential abundance analysis, a four-protein signature was
identified which distinguished KD from MIS-C, bacterial and viral infections with an AUC of 94.9% (95%
confidence-interval: 90.4%-99.4%). High performance was observed for each of the sub-comparisons
(KD vs. MIS-C/KD vs. bacterial/KD vs. viral), with AUCs consistently over 93%. Three of these proteins
were measured in the independent SomaScan dataset, and all three showed concordant directions of
change between KD and healthy controls.

Conclusions/Learning Points: Despite the clinical similarities between KD and other infectious and
inflammatory conditions, there are key differences in protein abundance profiles that can be used in
diagnostic contexts. It will be necessary for the proteins reported here to undergo further validation prior
to development into tests with clinical utility.
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Background: Nirsevimab, a monoclonal antibody with extended half-life, is authorised in the European
Union and Great Britain for preventing respiratory syncytial virus (RSV) lower respiratory tract disease in
neonates and infants entering their first RSV season. We report an updated post hoc pooled efficacy
analysis of the authorised dose of nirsevimab against RSV by severity and subtype through 150 days
post-dose in healthy term and preterm infants 229 weeks gestational age (WGA).

Methods: Data were pooled from two double-blind, randomised trials: Phase 2b (infants 229 to <35 wGA,;
NCT02878330) and Phase 3 MELODY following enrolment completion (infants 235 wGA;
NCT03979313). Data were analysed for all participants who received the authorised dose of nirsevimab
(infants <5 kg, 50 mg; =5 kg, 100 mg) before their first RSV season. Efficacy is calculated as relative risk
reduction versus placebo.

Results: Overall, 3872 participants received nirsevimab (n=2579) or placebo (n=1293). Demographics
were similar across treatments. Nirsevimab demonstrated an efficacy of 79.0% (95% confidence interval
[CI] 68.5, 86.1) against medically attended (MA) RSV lower respiratory tract infection (LRTI), 80.6% (95%
Cl162.3, 90.1) against cases requiring hospitalisation, 86.2% (95% CI 68.1, 94.0) against very severe
disease, 90.1% (95% CI 16.4, 98.8) against cases requiring ICU admission and 89.8% (95% CI 13.7,
98.8) against cases requiring respiratory support (Figure). Consistent efficacy against MA RSV LRTI was
also observed across RSV subtypes and participant subgroups (by age at randomisation, sex, ancestry,
weight or geographical region).

Conclusions/Learning Points: In a large, pooled analysis of healthy term and preterm infants 229 wGA
who received the authorised dose of nirsevimab prior to their first RSV season, nirsevimab demonstrated
consistent efficacy across severities and subtypes of MA RSV LRTI, including subpopulations, through
150 days post-



dose.
Figure. Pooled analysis of the efficacy of nirsevimab in reducing varying severities of MA RSV LRTI across the Phase Ilb and Phase Ill MELODY studies*

Placebo Nirsevimab Favours Favours Efficacy

{N=1293) (N=2579) placebo nirsevimab RRR (95% Cl)
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i
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Dashed line refers to 80% RRR. RRR and its corresponding 95% Cl (mid-p adjusted) were estimated based on an exact conditional method using PROC
GENMOD with no strata.

*For all participants who received the authorised dose of nirsevimab (infants <5 kg, 50 mg; =5 kg, 100 mg).

'Defined as those cases of hospitalisation for MA RSV LRTI that required supplemental oxygen or intravenous fluids.

Cl, confidence interval; ICU, intensive care unit; LRTI, lower respiratory tract infection; MA, medically attended; RRR, relative risk reduction;

RSV, respiratory syncytial virus.
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Background: Like many countries, France faced a major increase in invasive Group A Streptococcal
infection (IGAS) and scarlet fever during the fall and winter of 2022-2023. Whether the current peak of
iGAS correlates with high rates of GAS transmission and carriage and the community remains poorly
investigated.

Methods: Since 2006, from October to June of each year, in a prospective nasopharyngeal (NP) carriage
study, 90 pediatricians throughout France have enrolled more than 900 children per year, aged 6 to 24
months with acute otitis media. GAS strains were identified by colony morphology, Gram staining, beta-
hemolysis on blood agar, and mass spectrometry.

Results: GAS was scarce during the first NP study years, 0.3% (3/894) in 2006, and 0.6% in 2016
(6/942); no GAS strain was isolated during the other years. However, among the 552 children (mean age
+ SD: 13.1 + 4.9 months) enrolled between October 2022 and January 2023, 49 GAS were isolated
(49/552, 8.9%; study ongoing). GAS was frequently associated with other otopathogens (41/49, 83.7%),
most often Haemophilus influenzae (27/49, 55.1%), Moraxella catarrhalis (23/49, 46.9%) and
Streptococcus pneumoniae (15/49, 30.6%). For 30/49 (61%) GAS strains, emm-typing was performed by
multiplex PCR. The distribution of emm-typing was emme-type 12 (46.7%), followed by emm-type 1
(23.3%), emm-type 4 (10.0%), emm-type 75 (10.0%), emm-type 28 (6.7%) and emm-type 89 (3.3%).
Conclusions/Learning Points: Our data of our well-established surveillance showed a 15-times
increase in GAS carriage in 2022-2023 compared to previous years. It likely indicates a greater GAS
circulation even in young children, several months after the relaxation of non-pharmaceutical COVID-19
mitigation interventions. The recent surge in iGAS correlates with high rates of GAS carriage in infants
and toddlers in the community.
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Background: An increase Group A Streptococcus (iGAS) infections has been observed in France and
other European countries since September 2022. The French Pediatric Intensive Care, the French
Pediatric Infectious Diseases expert’s groups and the French national public health agency have
launched a nationwide alert to describe the most severe cases.

Methods: Patients with iIGAS hospitalized in Pediatric Intensive Care Unit (PICU) were included
retrospectively and prospectively from September 1, 2022 to January 31 in French PICUs via the PICURe
network. Epidemiological, bacteriological and clinical data were collected from confirmed (positive GAS in
culture, PCR or antigen in sterile media) and probable (positive GAS antigen in non sterile media with
clinical presentation) cases. Molecular analysis included the determination of the emm gene and
superantigen profile.

Results: During the studied period, 37 PICUs have declared 129 children with severe iGAS infections
(103 confirmed and 26 probable cases). Median age was 3.4 years (IQR: 1.2-6). The predominant clinical
presentation was severe respiratory forms with 50% (64/129) of children presenting with
pleuropneumonia. No severe cutaneous forms occurred. A viral co-infection was observed in 53% of
patients (69/129). Blood culture was positive in 27% of cases. Among the 129 patients, 11 died (8.5%). A
total of 21 invasive isolates (from blood, pleural fluid, synovial fluid, and cerebrospinal fluid) were anlysed
at the national reference center for streptococci. The predominant type was M1 (13 isolates). Each emm
type was associated with one or more exotoxin gene profiles.

Conclusions/Learning Points: An increase incidence of severe iGAS in children is confirmed in France.
Physicians must be alerted to severe iGAS and evoke them especially in a child presenting a severe
respiratory picture, in order to adapt the treatment.
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Background: Following low incidence of invasive group A Streptococcus (iGAS) infections during the
COVID-19 pandemic, increases were noted in England during 2022. In November 2022, increases in
unusual lower respiratory tract infection (LRTI) iGAS (including empyema) in children <15y were notified
by paediatricians. We look in more depth at the reports of iIGAS LRTI presentation in children.

Methods: Laboratory-confirmed iGAS notification data for children <15y in England between October
2022 and January 2023 were linked to a range of UK Health Security Agency surveillance databases.
Cases were investigated by demographic, clinical presentation, emm type, respiratory virus co-infection
and 7-day all-cause mortality.

Results: In the four-month window, 236 cases of LRTI iGAS were recorded, 56% occurring in December
2022. Fifty-five per-cent (129) were male with a median age of 4y (inter-quartile range 2y-6y). Ethnicity
was known in 61% cases (143), of which 71% were ‘White’ (101) and 18% (26) were ‘Asian/Asian British’.
Cases were distributed across all regions of England. Fifty-one per-cent of cases had a pleural fluid
specimen (120). Strain typing (available for 133 cases) identified 74% (98) as emm1.0, and 17% (22) as
emm12.0. Respiratory virus co-infections were identified in 42% of cases (99; 28% >1 co-infection); 42%
cases with co-infection recorded human metapneumovirus and 34% respiratory syncytial virus. A total of
35 deaths (all-cause <7d iGAS diagnosis) were reported.

Conclusions/Learning Points: iGAS infections in children, particularly LRTI, showed a marked increase
in late 2022, potentially reflecting reduced exposure during the COVID-19 pandemic. Whilst the excess
numbers of cases and deaths seen in 2022 may equate to those prevented during the pandemic, the
transmission intensity and rapidity had a detrimental effect on healthcare-service delivery, antimicrobial
supply, and fuelled public concern.
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Background: Multiple countries have recently issued alerts regarding an ongoing rise of invasive
infections caused by Group A Streptococcus (iGAS). This study reports the most recent epidemiological
and molecular surveillance data of pediatric iGAS in Portugal.

Methods: Demographic and clinical characteristics of pediatric (<18 yrs) iGAS between 1-Sep-2022 and
28-Feb-2023 were recorded as part of an ongoing national prospective surveillance. The emm type,
multilocus sequence type (ST), and number of M1uk-characteristic SNPs were obtained from whole-
genome sequencing data of all available isolates (n=19).

Results: We recorded 39 confirmed iGAS cases (GAS identified in a normally sterile site) and 2 probable
cases [streptococcal toxic shock syndrome (STSS) and GAS identified in a nonsterile site]. The median
age was 3.0 years (IQR 2-6 years), 56% females. The most frequent diagnoses were pneumonia (42%),
bacteraemia without focus (25%), osteoarticular infection (21%), sepsis (15%), and STSS (13%), with one
death. The case fatality rate (CFR), ICU admission, and length of stay were similar to previous years. The
most common lineage was emm1-ST28 (n=8, of which 7 presented the 27 M1uk-characteristic SNPSs),
followed by emm12-ST36/242 (n=6), emm89-ST101 (n=2), emm4-ST39, emm22-ST46, and emm87-
ST62 (n=1 each).

Conclusions/Learning Points: Between Sep-2022 and Feb-2023, the 41 paediatric iGAS cases in
Portugal were significantly more numerous than in the same period of pre-pandemic years (2014-2020;
average 11.8 cases, 95% confidence interval 8.4-15.2), with no increase in the CFR. This upsurge is not
associated with an emerging new lineage but with multiple lineages previously circulating in Portugal, with
a clear dominance of the M1uk sub-lineage and emm12 (68%). In contrast to recent reports from
Denmark, the speC gene was not detected in any emml isolate.
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Background: Group A Streptococcus (GAS) infections, including invasive disease (iGAS) are secondary
bacterial infections associated with influenza infections. The universal paediatric live attenuated influenza
vaccine (LAIV) programme introduced in England from the 2013/14 influenza season was incrementally
implemented, introducing cohorts of children annually from 2-16 years. Additionally, a series of
geographically discrete pilot areas offered the LAIV to all pre- and primary- school age children. This
differential roll-out of the programme allowed for the impact assessment of the programme on the
incidence rates of GAS infections among pilot and non-pilot areas.

Methods: Cumulative incidence rate ratios (IRRs) of GAS, scarlet fever (SF) and iGAS, comparing pilot
and non-pilot areas were estimated using Poisson regression, within each season by age-group. The
overall effect of the pilot programme between the pre- (2010/11-2012/13 seasons) and post-introduction
(2013/14- 2016/17 seasons) periods was assessed using negative binomial regression by comparing the
pre-/post- programme changes in incidence between pilot/non-pilot areas (rIRR = ratio of IRR).

Results: Reductions in IRRs of GAS and SF were observed within most post-LAIV programme seasons,
among the 2-4 and 5-10 years. Significant reductions were seen among 5-10 years (rIRR of 0.57 (95%
Cl: 0.45 to0 0.71; p-value: <0.001); 2-4 years (rIRR of 0.62 (95% CI:0.43 to 0.90; p-value: 0.011) and 11-
16 years (rIRR of 0.63 (95% CI: 0.43 to 0.90; p-value: 0.018) for GAS infections when assessing the
overall effect of the programme. A non-significant reduction was also seen for iGAS in 2—4-year-olds
(rIRR of 0.58 (95% CI: 0.21 to 1.65; p-

value=0.31)).
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Conclusions/Learning Points: Our findings highlight the paediatric LAIV programme reducing the
incidence of GAS and iGAS infections among children and support attaining high uptake of childhood
influenza vaccination.
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1 AND 2 YEAR MULTIDISCIPLINARY FOLLOW-UP OF PAEDIATRIC INFLAMMATORY
MULTISYSTEM SYNDROME (PIMS-TS) PATIENTS AT A UK TERTIARY PAEDIATRIC HOSPITAL: A
RETROSPECTIVE COHORT STUDY
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Background: PIMS-TS was first observed in spring of 2020. Six-month follow-up was reassuring, but it
was unknown whether long-term sequelae would be experienced or whether different variants would
affect clinical phenotypes/outcomes.

Methods: Children (<18 years) meeting the Royal College of Paediatrics and Child Health diagnostic
criteria for PIMS-TS were followed by a multidisciplinary team at six weeks, six months, one and two
years. PIMS-TS waves were determined by the corresponding prevalence of primary circulating SARS-
CoV-2 variant (>50%).

Results: 160 children were included (wave one=45; wave two=79 and wave three=36). 59% (96) were
male with a median age of 10.1 years (IQR 7.9-12.6). Symptoms were similar across all waves. Days of
hospitalisation decreased with time (10.7 days wave one vsl vs 1.8 days wave two+three). More patients
were ventilated in wave one (12, 7, 2 respectively). Inotropic support was received in the majority of wave
two (86%), vs 40% in wave one and 47% in wave three. Inflammatory markers normalised by six weeks
and continued to be normal up to two years in all patients except one. There were no PIMS-TS relapses.
11 patients remain under follow-up: cardiology-5, gastroenterology-5, nephrology-1. The main symptoms
reported at 1-2 year included abdominal pain (n=5) and myalgia (n=2). All patients required a graduated
home exercise programme and were offered supportive psychology and intensive inpatient rehabilitation.
Figure 1: Heatmap showing symptoms by chronological order of

admission



Adission

L L
N UTR WA T 5

red_eyes
polymorph_rash
fever

|‘ | ’ \H Hl II abdo_pain
» ‘ ‘ Hf I ‘ ]| vomiting/nausea
| | 0| 1|
‘ !

— i
{— |
I \ diarrhoea

Il oedermna
anosmia/altered smell
dysphagia

| wvoice

| I\ | | lymphadenopathy

v [, Resp_symptoms
|
il

| myalgia

i

Patients

| |I||

mucosal_inflarnmation

Figure 2: Heatmap with symptoms at 2-year follow-
up

Symptoms



2 Years Post Admission

|

-— e O 0O D IY) D v =T
- - O 0D
Patients

Table 1: Laboratory results at admission and follow-
up.

37

40
43
48

abdo_pain
rmyalgia
vomiting/nausea
polymorph_rash
fever

red_eyes
rmucosal_inflarmmation
oedemna
lymphadenopathy
Resp_symptoms
diarrhoea
dysphagia

YOICE

anosmia/altered smeill

Symptoms



At Presentation 6 Weeks -Post A 6 Months Post: 1 Year Post Admission 2 Years Post Admissil
Completeness Completeness Completeness Completeness Completeness
Median [IQR] (%) Median [IQR] (%) Median [1QR] (%) Median [IQR] (%) Median [IQR] (%)
Max CRP
(0-20 mg/L) 253 [163 - 328) 856 5[5-5] 727 5[5-5] 32.7 5[5-122] 125 50 [16 - 87] 37
Max Ferritin 340[92.1-
(15-1-70-0 pg/L) 841 [428 - 1696] 91.2 27.8[16.4-38.1] 78.9 29.5[20.4 - 41.6] 2.1 114 [29.1 - 816] 14.5 618) 129
Max Lactate
dehydrogenase
(360-730 U/L) 865 [679 - 1079) 88.1 547 [482 - 651] 69.6 529 (476 - 699] 29.6 692 [580 - 1050] 11.2 706 [445 - 726] 22
Max Troponin
(0-34 ng/L) 129 [39 -432] 89.4 12[0-12] 36 27 [11-49] 4.4 105 [80 - 359] 5.9 339 [241-437) 15
Max NT-proBNP 13193 [4730 - 14080 [3672 - 23820 [23069 -
(23-157 pg/mL) 28702] 819 40[22 - 76] 40.4 20[20-28] 6.9 15720] 6.6 24570] 15
Max WBC 182(13.1- 9.34(6.18 -
3g! lent norm 25.6) 87.5 6.45 [5.35 - 8.45] 89.4 6.49 [5.42 - 7.89] 849 7.35[6.09 - 10.5] 4238 14.9] 5.8
Max Neutrophds 5.28[4.03-
I dentnorm | 14.3[9.8-20.6] 92.5 2.98[2.03-4.38] 925 3.02[2.18-38] 849 3.4[2.37-4.97] 434 9.75] 58
Min Lymphocytes 0.87 [0.56 - 1.78(1.31-
(1-2-5-2 x 10°/L) 1.26] 91.2 2.72[2.16 - 3.34] 92.5 2.78[2.22 -3.5) 84.9 2.9(2.22-3.41) 434 2.67) 5.8
Max Platelets
(150450 x 10%/L) 510 [292 - 511] 938 332 78-373] 925 307 [264 - 368] 84.9 324 (276 - 395) 434 348 (297 - 461) 58
Max Fibrinogen 5.85[4.62 -
(1-7-4-0g/L) 6.98) 88.8 2.7(2.3-3.1] 86.3 2.7[2.3-3.2] 40.9 3.2[2.6-4.8] 17.8 4.7(3.8-6.13 44
Max D-dimers 2543 [1392 - 6607 [5666 -
(0-312 pg/L) 5308] 89.4 135[85-196] 75.2 128 [89 - 224) 283 852 [140 - 2015 11.8 7548] 15 i
Max ALT
(10-45 U/L) 55 [35 - 103] 90 16 (13 -22] 92.5 17[14-21]) 96.2 19 [14.5-29] 41.4 24 [19 -33] 58
Max Creatinine
(W‘ﬂOl/l) age-
pendent norm 53.5[4277.2) 92.5 4132 -50] 95 46 (39 - 55) 87.4 50 [40 - 63.5] 441 51 (43 - 71] 6.6
Min albumin 41.5(36.2 -
(37-56 g/L) 25[23-29] 92.5 45 [43 - 47] 95 46 [44 - 48] 86.8 45 [43 - 47] 428 43.2] 5.8
Max vitamin D
(>50 nmol/L) 20 (15 -36.2] 75 67[25.5-75.5] 16.8 69.5 [49.2 99] 66.7 67 [51.5 - 90.5) 9.2

Conclusions/Learning Points: PIMS-TS patients have a sustained recovery after the |n|t|aI severe
acute episode. Across waves, symptoms were similar, length of stay reduced and less intubation was
required. This may have reflected greater insights into treatment rather than severity.




00118 /#2714

SAFETY, REACTOGENICITY AND IMMUNE RESPONSE OF MODIFIED VACCINIA ANKARA-
BAVARIA NORDIC (MVA-BN) VACCINE AGAINST MPOX IN CHILDREN

Oral Presentations Session
ORAL PRESENTATION SESSION 12: LATE BREAKING

Shamez Ladhani!2, Alexander Dowell3, Scott Jones*, Bethany Hicks*, Cathy Rowe?, Jusnara

Begum?, Dagmar Wailblinger®, John Wright®, Stephen Owens®, Ailsa Pickering®, Benjamin

Shilltoe?, Paddy Mcmaster8, Elizabeth Whittaker®, Annabel Powelll, Gayatri Amirthalingam?, Sema
Mandal!, Jamie Lopez-Bernal!, Mary Ramsay?, Neave Kissane?, Michael Bell'°, Heather Watson?, Ho
David!9, Bassam Hallis#, Ashley Otter4, Paul Moss?, Jonathan Cohen?®

1UK Health Security Agency, Immunisation Division, London, United Kingdom, 2St George's, University of
London, Centre For Neonatal And Paediatric Infection, London, United Kingdom, 3Institute of Immunology
& Immunotherapy, Collage Of Medical And Dental Sciences, University Of Birmingham, Birmingham,
United Kingdom, “Emerging Pathogen Serology, Uk Health Security Agency, Porton Down, United
Kingdom, >Bradford Institute for Health Research, Bradford Teaching Hospitals Nhs Foundation Trust,
Bradford, United Kingdom, Paediatric Immunology and Infectious Diseases, Newcastle Upon Tyne
Hospitals Nhs Foundation Trust, Newcastle upon Tyne, United Kingdom, "Paediatric Immunology and
Infectious Diseases, Sheffield Children’s Nhs Foundation Trust, , United Kingdom, 8Manchester
Foundation Trust, Paediatric Infectious Diseases, Manchester, United Kingdom, °Imperial College
Healthcare NHS Trust, Department Of Paediatric Infectious Diseases, London, United Kingdom, 1°Evelina
London Childrens’ Hospital, Lambeth Palace Road, London, United Kingdom

Background: In response to a national mpox outbreak in England, children exposed to a confirmed mpox
case were offered Modified Vaccinia Ankara—Bavaria Nordic (MVA-BN), a third-generation smallpox
vaccine, for post-exposure prophylaxis. We assessed the safety and reactogenicity, as well as humoral
and cellular immune responses, following the first reported use of MVA-BN in children.

Methods: Children receiving MVA-BN for post-exposure prophylaxis were followed-up after vaccination
and requested to complete a post-vaccination questionnaire and have blood tests at one and three
months post-vaccination.

Results: Between June 01 and November 30, 2022, 87 children had one MVA-BN dose and none
developed any serious adverse events or developed mpox disease after vaccination. Their median age
was 5 years, (IQR 5-9, range 0-14). Of the 45 children with complete questionnaires, 16 (36%) reported
no symptoms, 18 (40%) reported local reaction only and 11 (24%) reported systemic symptoms with or
without local reactions. Seven children provided a first blood sample and five provided a second at a
median of six and 15 weeks post-vaccination, respectively. All children had poxvirus IgG antibodies with
levels well-above the cut-off limit. Assessment of reactivity to 27 recombinant VACV and mpox virus
proteins showed humoral antigen recognition, primarily to mpox virus antigens B6, B2, and VACV antigen
B5, with waning of humoral responses observed between the two timepoints. All children demonstrated
robust T-cell responses to whole ModifiedVaccinia Ankara (MVA) virus and a select pool of conserved
pan-Poxviridae peptides. A balanced CD4+ and CD8+ T cell response was evident at 6 weeks, which
was retained at 15 weeks post-vaccination.

Conclusions/Learning Points: A single dose of MVA-BN for post-exposure prophylaxis was well-
tolerated in children and induced robust antibody and cellular immune responses up to 15 weeks after
vaccination.
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Background: The epidemiology of influenza during the COVID-19 pandemic showed atypical features.
We aimed to describe the pre-pandemic epidemiologic characteristics and clinical outcomes of pediatric
influenza hospitalizations, comparing them to those of the 2021-2022 season.

Methods: Analysis of data from a national active surveillance program evaluating influenza-related
hospitalizations in children aged 0-16 years was conducted from 2012-2022 by the Canadian
Immunization Monitoring Program, ACTive, which covers ~90% of national tertiary-care pediatric beds.
Key epidemiologic, clinical, and severe outcomes data from the 2012-2020 period was compared to data
from 2021-2022. Adjustment for multiple comparisons was not done.

Results: A total of 8271 influenza hospitalizations (43% females, median age=3 years [IQR=1.2-6.5])
were recorded, of whom, 72% were caused by influenza A. Overall, 7944 hospitalizations occurred during
2012-2020 (average/season=827.1), 0 in 2020-21, and 327 in 2021-2022. By comparing the 2012-2020-
and 2021-2022-time frames, a higher number of subjects aged >=10 years in 2021-2022 (18% vs 12.2%,
p=0.001) and a higher number of cases aged 6-23 months in 2012-2020 (24.5% vs 19%, p=0.018) were
noticed. While the proportion of children with comorbidities was similar (45.4% vs 45%, 2012-2020 and
2021-2022, respectively), the types of comorbidities between periods differed (table). Neurological
influenza manifestations were lower during 2021-2022 (7.3% vs 11.4%,p=0.018). Seventeen percent and
11% of children required ICU admission in the 2012-2020 and 2021-2022 periods, respectively (p=0.003).
A greater proportion of patients required ventilatory support during 2012-2020 (10.2% vs 3.7%, p<0.001).
Forty-four deaths (average/season=5.5) were recorded in 2012-2020, compared to one death in 2021-
2022 with no difference in the mortality rate per season

(p=0.69).



TABLE. 200 2-2022 pevind 2002-2020 2021-2022
period period
All influenza® Influenza A Influenza B F value All influenza® | All influenza® | P value
N N (%) N (%) N (%) N (%)

Cases 5271 S910(71.5%) 2317 (28%) - T4 (96) 327 (4%5) 0.001
Age classes, N (%)
< manths 1092 (13.2%) RA1(14.9%) 211 (9.1%) =0, 001 106 (13.2%0) 46 (14.1%) 0.067
6-23 months 2029 (24.5%) 1553 {26.3%) 462 (19.9%) =(,010 1967 (24.5%) 62 (19%%) 0.018
24-50 months 22R0(27.6%) 1660 {28.1%) 603 (26%) 0.06 2185 (27.6%) 95 (29.1%) 0.540
-9 vears 1864 (22.5%) 1663 (19.7%) GO0 (29.8%) <), 001 1799 (22.5%) 65 (19.9%) 0.240
= I pears 1006 (12.1%) 651 (11%) 351 (15.1%) <10.001 047 (12.2%) 59 (18%) 0.001
Underlying Disorders’, N (%)
Mong 4517 (54.6%%) - - 4337 (54.6%) 180 (55%) 0.516
Chronic lung disorder” 1487 (18%5) A - - 1431 (18%) 6 (17.1%) 0,682
Parh. aifecting respiratory funciion 1328 (17.1%) - - 1328 (16.T%) 6 (26.3%0) <0001
Diahetes and other metaholie disorder 235 (2.8%) - - - 230 (2.9%) 3(0.9%) 0.034
Movbid obesity” B3 (1%0) - T3(0.9%) 10(3.1%) 0.002
Cancer 270 (3.3%) - - - 2609 (3 4%) 1 (0.3%) 0.002
Immunosuppression” 180(2.2%) - - 179 (2.3%) 1 (0.3%) 0018
Huemuglobinapathy” 236 (2.9%) - - - 233 (2.9%) 3(0.9%) 0.032
Influenza vaccination curvent seasomn, V(%) BOS (9.8%) - - Toh (9.6%) F9010.9%) 0.831
Mot vaccinated 5239 (63.3%) 4976 (62.6%) 263 (B0.4%)
Unieawn vaccination stars 2227 (26.9%) 2202 (27.7%) 25 (7.6%)
Clinical manifesiation, N (%)
Apnea 212 (2.6%:) 156 (2.6%) S6(2.4%) 0.565 203 [2.6%,) 9(28%) 0.825
Myocarditis/cardionyapathy 141 (1.7%) 95 {1.6%) 46 (2%) 0.235 131 (1.6%) 10(3.1%) 0,034
Encephalitisiencephalapathy/seizures 946 (11.4%) 681 {11.5%) 260 (11.2%) 0.699 022 (11.4%) 24 (7.3%%) 0018
Preumonia 2421 (29.3%) 17900 {30.3%) 617 (26.6%) 0,0m 23400 (29%) B1 (24.8%) 00,068
ICU admission and outcomes
Admitted to TCU, W (%) 1409 (17%) 1027 (17.4%) 37T (16.3%) 0.23 1373 (17.3%) 36(11%0) 0.003
Ventilatory support (%) 819 (9.9%) 5B6 (9.9%) 232 (10%) 0.89 807 ( 10.2%) 12 (3.7%%) <0.001
Dieath, N %) 45 (0.54%) 27 (0.5%) 18 (0.8%) 0.08 44 (0.55%,) 1 (0.3%) 0.819

§ All influenza included: Influenza A and B coinfections, only influenza A, and only influenza B

# Underlying disorders included also the following diseases (2021-2022 vs 2012-2020 time frames): Chronic heart disease (2.1%
vi 3.6%, p=0.636), Chronic renal disease (1.8% vs 2.2%, p=(L646), Inherited and acquired immunodeficiency (0.3% vs 1.7%,
p=0.055), Chronic anemia {(0.9% vs 1.4%, p=0.630). Categories were not mutually exclusive.

* Chronic hung disorder (i.e., asthma, bronchopulmonary dysplasia, and cystic fibrosis). Morbid obesity: body max index (BMI)
greater than 95% for their age. Immunosuppression (i.¢., due to underlving disease or therapy). Haemoglobinopathy (i.e., sickle

cell disease).

Conclusions/Learning Points: The flu epidemiology shifted during the COVID-19 pandemic without
cases in the first season and then older and less severe in the second season.
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TURNING THE TIDE - INCREASING SUSCEPTIBILITY TO CO-AMOXICLAV IN ESCHERICHIA COLI
URINARY TRACT INFECTION - A TEN-YEAR REVIEW OF SUSCEPTIBILITY TRENDS AND
CLINICAL MANAGEMENT
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Sean Whelan?, Sarah Kyne2, Andrew Dore2, Mark Glynn2, Edina Moylett?, Martin Cormican®3
1Galway University Hospital, Division Of Medical Microbiology, Galway, Ireland, 2Galway University
Hospital, Department Of General Paediatrics, Galway, Ireland, 2University of Galway, Discipline Of
Bacteriology, Galway, Ireland

Backgrounds: Escherichia coli is the predominant pathogen in paediatric urinary tract infection (UTI).
Previous local, national and international studies have demonstrated increasing antimicrobial resistance
(AMR), including to co-amoxiclav. We sought to examine the AMR patterns of urinary E.coli isolates, and
to review treatment and outcomes of a hospitalised subset of patients.

Methods: E.coli isolated from patients aged <14 from 2012-2021 from a single Irish hospital were
analysed. Trends in susceptibility were assessed for statistical significance. A retrospective chart review
was performed on inpatients 22 months 2016-2021 with upper UTI to review treatment and outcomes.
Treatment was compared to institutional guidance (co-amoxiclav and gentamicin).

Results: E.coli accounted for 71.2% of significant isolates (9,314). Susceptibility to co-amoxiclav
significantly increased over time, from 66.7% to 80.4% between 2016-2021. Trends were similar in the
subset of admitted patients with confirmed E.coli UTI. Susceptibility to gentamicin decreased in recent
years, from 93.8% to 79.7% since 2017. Of 222 admitted clinical cases reviewed, 45.5% were treated
with both co-amoxiclav and gentamicin as-per-guideline, and 39.2% treated with co-amoxiclav alone. The
proportion receiving both agents increased over the study period. In this admitted cohort, 25.6% of
isolates were non-susceptible to co-amoxiclav alone, while only 1% were non-susceptible to both co-
amoxiclav and gentamicin. 9% of patients were treated with co-amoxiclav and despite non-susceptible
isolates clinically improved, and were

discharged.
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Conclusions/Learning Points: Co-amoxiclav susceptibility among E.coli isolates increased significantly
over the study period. This was temporally associated with national and local stewardship measures to
reduce co-amoxiclav use, and suggests potential reversal of previous trends of increasing AMR.
Conversely, reducing susceptibility to gentamicin is concerning and requires monitoring. Non-adherence
to guideline, associated with an increased risk of treatment with non-susceptible agents, decreased over
the study period.
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USE OF CEFIDEROCOL IN THE MANAGEMENT OF CHILDREN WITH INFECTION OR
COLONISATION WITH MULTIDRUG-RESISTANT GRAM-NEGATIVE BACTERIA
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Hanna Schmid?, Li-An Brown?, Bairavi Indrakumar3, James Hatcher?, Alaisdair Bamford'*

1Great Ormond Street Hospital for Children NHS Foundation Trust, Paediatric Infectious Diseases,
London, United Kingdom, 2Great Ormond Street Hospital for Children NHS Foundation Trust, Department
Of Microbiology, Laboratory Medicine, London, United Kingdom, 3Great Ormond Street Hospital for
Children NHS Foundation Trust, Pharmacy Department, London, United Kingdom, “UCL Great Ormond
Street Institute of Child Health, Paediatric Infectious Diseases, London, United Kingdom

Backgrounds: Cefiderocol is a novel siderophore cephalosporin, representing a treatment option for
infections with multidrug-resistant Gram-negative bacteria (MDR-GNB). Clinical data on paediatric use is
limited.

Methods: All treatment episodes with cefiderocol in paediatric inpatients at Great Ormond Street
Hospital, London, UK in 2021/2022 were retrospectively identified through pharmacy dispensing data and
reviewed for demographics, indications, targeted organisms, dosing, outcome and tolerability.

Results: Fifteen episodes of cefiderocol use were recorded in 12 children, aged between 0.4-15.6 years
(median 3.4y, weight 4-60kg), half of whom were immunocompromised. Nine episodes represented
serious/invasive infections with MDR-GNB, including Stenotrophomonas maltophilia, Acinetobacter
baumanii, Pseudomonas aeruginosa and Pseudomonas putida. Treated conditions were pulmonary,
bloodstream and skin infections. Median treatment duration was 11 days with clinical response seen in
5/9 cases. All but one patient had co-infections, and all received co-administration of other antimicrobials.
In a further 5 episodes, cefiderocol was either empirically or prophylactically administered, in view of
known colonisation with MDR-GNB. Overall 30-day mortality was 17%, with cause of death primarily
attributed to underlying disease. Tolerability was favourable, with mild transaminitis and purple urine
discoloration noted in one case each, neither leading to treatment discontinuation. One patient developed
desquamating skin changes while on treatment with cefiderocol, which were later attributed to graft-
versus-host disease but led to early discontinuation.

Conclusions/Learning Points: We present the largest cohort of children treated with cefiderocol.
Specific clinical response to its therapeutic use remains difficult to assess, given the complex nature of
the patient cohort and isolation of multiple infecting/colonising organisms with co-administration of other
antimicrobials. A lower 30-day mortality was demonstrated, when compared to literature reviewing adult
cases, and good tolerability. Further research is needed to evaluate cefiderocol as a treatment option in
paediatric MDR-GNB infection.
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PREDISPOSING FACTORS AND CLINICAL FEATURES OF FLUCLOXACILLIN-INDUCED
HEPATOTOXICITY AMONG CHILDREN.
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1The Royal Children’s Hospital Melbourne, Pharmacy Department, Flemington Rd, Australia, 2University
of Melbourne, Paediatrics, Melbourne, Australia, 3The University of Melbourne, Department Of
Paediatrics, Melbourne, Australia, “Murdoch Children’s Research Institute, Infectious Diseases Group,
Melbourne, Australia, 5The Royal Children’s Hospital Melbourne, Infectious Diseases Unit, Melbourne,
Australia

Backgrounds: Flucloxacillin-induced hepatotoxicity is well-established in adults. However, there are few
paediatric studies of flucloxacillin-induced hepatotoxicity despite this drug being among the most
commonly prescribed in children. We aimed to determine the incidence of flucloxacillin-induced
hepatotoxicity in children receiving IV therapy as well as identify risk factors for this adverse drug reaction.
Methods: Retrospective audit of children admitted to the Royal Children’s Hospital over a 24-month
period (2019-2021). Patients were included if they were aged between 0-18 years and: (i) received IV
flucloxacillin and had liver function tests determined prior to and within 60-days of the start of therapy; and
(ii) if the IV flucloxacillin treatment course was at least 24-hours.

Results: Overall, the incidence of hepatotoxicity was 66/394 (17%). Of those with hepatotoxicity, the
median age was 1.1 years (range 0.3-11.9), 43 (65%) received =2 concomitant hepatotoxic medications
and 23 (35%) were receiving total parental nutrition. The median timing of onset of hepatotoxicity after
commencement of flucloxacillin was 4 days (range 2-7). Severe hepatotoxicity (CTCAE = grade 3)
occurred in 9/66 (14%) for bilirubin, 13/66 (20%) for alanine transaminase and 10/66 (15%) for gamma-
glutamyl transferase. Predisposing factors for hepatotoxicity were increasing age (OR 1.06 per additional
year, 95%Cl 1.01-1.10, p=0.02) with adolescents aged 12-18 years having the highest risk (OR 5.10,
95%Cl 2.02-12.85, p=0.001), and =2 concomitant hepatotoxic medications (OR 2.51, 95% CI 1.02-6.18,
p=0.05). The median time to resolution of hepatotoxicity after cessation of flucloxacillin was 5 days (range
2-10).

Conclusions/Learning Points: In children, older patients and those receiving two or more concomitant
hepatotoxic medications are at greater risk of flucloxacillin-induced hepatotoxicity.
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FREQUENCY AND FACTORS ASSOCIATED WITH INAPPROPRIATE ANTIBIOTIC PRESCRIPTIONS
DURING INTEGRATED MANAGEMENT OF CHILDHOOD ILLNESS (IMCI) CONSULTATIONS
AMONG CHILDREN AGED 2-59 MONTHS IN PRIMARY HEALTH CENTERS BURKINA FASO,
GUINEA, AND MALI, JUNE 2021 TO FEBRUARY 2022
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Backgrounds: In low-income countries, data assessing appropriateness of antibiotic prescriptions is
scarce, mainly hospital-based. We analyzed antibiotic prescriptions and correlates of inappropriate
prescriptions in children attending IMCI consultations in primary health centers (PHCSs) in three West
African countries (Burkina Faso, Guinea and Mali), as part of the AIRE project, held with NGO’ support
(ALIMA, Solthis, Terre des hommes).

Methods: A multicenter cross-sectional study of all children aged 2-59 months seen as outpatients who
received an IMCI consultation in four public PHCs per country was conducted between June 2021 and
February 2022. Those eligible for Pulse Oximetry measurement were included with parent’s consent. A
standardized algorithm was developed based on national IMCI guidelines to define inappropriate
antibiotic prescriptions based on the non-proprietary name of antibiotic prescribed: either the antibiotic
wasn’t recommended but prescribed (over-prescription), or it was recommended but not prescribed
(missed treatment opportunity). In Mali, correlates of over antibiotic prescriptions were analyzed using
mixed-effects logistic regression models with a random effect on the inclusion site.

Results: Among the 6,796 children included, a significant proportion of IMCI consultations (65.5%)
resulted in the prescription of >1 antibiotic. Over-prescription and missed opportunity for antibiotic
concerned 36% and 19% of children respectively. In Mali, young age (2-11 months), household density
>5 persons vs <5 (aOR:1.64;95% CI: 1.21-2.21), hypoxemia (Sp0O2<90%) (aOR:2.47;95% CI: 1.01-6.06)
and previous antibiotherapy (aOR:0.81;95% CI: 0.65-0.99) were independently associated with over-
prescription for the sub-population of IMCI simple and moderate cases (N=776).

Conclusions/Learning Points: The frequency of inappropriate antibiotic prescriptions was high in under-
5 in the three countries. Understanding the determinants of inappropriate antibiotic prescribing will enable
health authorities and policy makers to design relevant interventions to promote a better rational use of
antibiotics in PHC in Africa
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ANTIMICROBIAL ACTIVITY OF CEFTAZIDIME-AVIBACTAM, CEFTOLOZANE-TAZOBACTAM,
CEFIDEROCOL AND NOVEL DAROBACTIN ANALOGS AGAINST MULTI-DRUG-RESISTANT
PSEUDOMONAS AERUGINOSA ISOLATES FROM PEDIATRIC AND ADOLESCENT CYSTIC
FIBROSIS PATIENTS
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1Dr. von Hauner Children’s Hospital, Paediatric Infectious Diseases, Munich, Germany, 2Frauenhofer
Institute for Molecular Biology and Applied Ecology (IME), Branch For Bioresources, Giessen,
Germany, 3Justus-Liebig-University of Giessen, University, Giessen, Germany, “Institute for Medical
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Backgrounds: Antimicrobial resistance (AMR) and multi-drug-resistant gram-negativ (MRGN) pathogens
are an increasing threat to health care. Patients with chronic pulmonary disease, like cystic fibrosis (CF),
are particularly vulnerable and depend heavily on effective antibiotic therapy. We evaluated antimicrobial
activity of recently licensed drugs ceftazidime-avibactam (CZA), ceftolozane-tazobactam (C/T) and
cefiderocol (FDC) as well as two novel preclinical antibiotics, darobactin B (DAR B) and B9 (DAR B9),
against clinical Pseudomonas aeruginosa isolates from CF patients.

Methods: Between 2006 and 2018, 66 MRGN P. aeruginosa samples were obtained from CF patients at
a paediatric tertiary care hospital in Munich, Germany. Antimicrobial susceptibility to CZA, C/T, and FDC
was determined by gradient diffusion testing using Etest Strips (Liofilchem, Roseto degli Abruzzi, Italy).
Minimum inhibitory concentrations (MIC in pg/mL) were determined. Antimicrobial activity was assessed
as MIC still showing efficacy in 50% or 90% of isolates. Antipseudomonal activity of darobacin B and B9
was assessed by micro-broth-dilution assays. MIC was defined as lowest concentration inhibiting growth
by at least 80% relative to the growth control.

Results: Of 66 investigated P. aeruginosa isolates, 53% were resistant to CZA, 49% to C/T and 30% to
FDC, including 52 isolates obtained from CF patients prior to market introduction of CZA and C/T. Both
novel preclinical compounds performed better (CZA and C/T) or in close range to the licensed drugs
(FDC).

Conclusions/Learning Points: Our results highlight the necessity of global consistency in antibiotic
stewardship to prevent AMR from further impairing the potency of antibiotics. Since resistance to CZA,
C/T and FDC may be due to pre-existing resistance mechanisms there is an urgent need to support the
development of novel antimicrobials, preferably with a new mode of action such as darobactin B and B9.
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ANTIMICROBIAL RESISTANCE OF STREPTOCOCCUS PNEUMONIAE ISOLATES CAUSING
INVASIVE PNEUMOCOCCAL DISEASE IN 17 HOSPITALS OF COLOMBIA.
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Backgrounds: Invasive Pneumococcal Disease (IPD) is a cause of morbidity and mortality in children.
Some Streptococcus pneumoniae isolates are resistant to antibiotics used for IPD, such as beta-lactams
and macrolides. Increased resistance has been reported in Colombia.

Methods: A descriptive study in pediatric patients with IPD admitted in 10 hospitals of Bogot4, and 4
hospitals of Cali, 2 of Medellin and 1 of Cartagena in 2017-2022. Data on serotype(Spn) and resistance
were obtained.(preliminary data).

Results: 344 cases of IPD were found. Susceptibility profile information was obtained for 320(93%)
isolates; 290(90.7%) were non-meningeal (NM) and 30(9.3%) meningeal (M). Regarding non-meningeal,
21.3% were penicillin-resistant, and 7.5% showed intermediate susceptibility; 10.3% were resistant to
ceftriaxone and 12% had intermediate susceptibility. Meningeal isolates showed 40% resistance to
penicillin, 10% resistance to ceftriaxone, and 6.6% intermediate susceptibility. Resistance to macrolides
was 50.3%, to clindamycin 36.8%, and to trimethoprim sulfa 37.8%. All isolates were susceptible to
vancomycin. Only 25% of the isolates were susceptible to all antibiotics; 22.5% were multi-resistant. The
serotype most resistant to penicillin was 19A (34.3%), 23,9% was associated with multiresistance and
only 8,3% were susceptible to all antibiotics.

Conclusions/Learning Points: An increase in antibiotic resistance is observed in relation to previous
reports associated with emergence of multiresistant S. pneumoniae serotype 19A. Colombia changed to
PCV 13 in July 2022. The impact of the vaccine change needs to be monitored.
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Backgrounds: In the fight against antimicrobial resistance, very little is known about, microbial resistance
to disinfectants and antiseptics. How resistance to disinfectants develops and how this resistance is
transferred between bacteria is largely unknown. Genomic islands are portions of the bacterial genetic
code where resistance genes can be found grouped together. These resistance genes converge together
and then mobilise as a unit, transferrable within a microbial population. An increasing number of hospital-
acquired infections and outbreaks by Serratia marcescens prompted research into Serratia sp. HRI, an
isolate with high antimicrobial resistance capabilities. Specifically, whether resistance islands harbouring
multiple resistance genes could be found.

Methods: Genomic island prediction software (IslandViewer4) and bioinformatic gene annotation
programs (RAST, psi-BLAST, PGAP) were used to find any resistance islands and identify any
antimicrobial resistance genes in the highly resistant Serratia sp. HRI.

Results: Bioinformatic analysis revealed 9 resistance islands, containing both antibiotic and
biocide/disinfectant resistance genes. A number of genes encoding for multidrug efflux pumps belonging
to the MFS, ABC and DMT efflux families were found. Antibiotic resistance islands containing genes
macrolide, erythromycin (emrE) and biclomycin resistance were identified. In addition, two genomic
islands were identified harbouring disinfectant resistance genes (smr).

Conclusions/Learning Points: Numerous resistance islands are present within the highly resistant
bacterium and can contribute to both antibiotic and disinfectant resistance. The presence of both
antibiotic and disinfectant resistance genes within one bacterium is a major cause for concern as
eradication of this isolate in a healthcare setting would be a great challenge. Serratia marcescens is an
important emerging pathogen in hospitals. This work shows that these pathogens are capable of
resistance to antibiotics and disinfectants simultaneously and that these resistance genes are on highly
transferable genetic elements.
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Backgrounds: Anaemia in malaria has both central (dyserythropoiesis) and peripheral causes
(phagocytosis of both infected and uninfected erythrocytes and haemolysis). Some antimalarial drugs
also cause intravascular hemolysis leading to anemia. However, it is often difficult to disentangle the
anemia effect of malaria from its treatments.

The aim of this study was carried out to compare the change in hematocrit following four antimalarial
treatments.

Methods: Data were extracted from 313 case record forms of children that met the eligibility criteria aged
3-119 months enrolled in antimalarial clinical trials in Southwest Nigeria between 1998 and 2014. Change
in haematocrit level from baseline through 28 days follow up period were compared among children
treated with artemether-lumefantrine (82), artovaguone-proguanil (41), artesunate-amodiaquine (156) and
chloroquine (34). Repeated measures analysis was done by fitting a general linear model (GLM).
Results: The median age of the study population was 25 months and 54% were males. The mean
differences (95% CI) in haematocrit from baseline were 4.7 (95% CI = 3.6, 5.8), 4.4 (95% CIl = 2.7, 6.0),
3.8 (95% CI =3.0,4.7) and 2.4 (95% CI = 0.5, 4.4), for artemether-lumefantrine, artovaquone-proguanil
and artesunate-amodiaquine and chloroquine, respectively. Using the general lineal model, repeated
measure analysis showed that there were significant differences in the mean haematocrit level over the
28-day follow-up among the four treatment groups (p<0.05).

Conclusions/Learning Points: All children experienced increases in haematocrit after treatment, with
artesunate-amodiaquine appearing to result in a greater increase in haematocrit than other antimalarial
drugs.
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Backgrounds: Antibiotics remain the primary treatment for community acquired pneumonia (CAP),
however rising rates of antimicrobial resistance may jeopardize their future efficacy. With higher rates
reported in the youngest populations, effective treatment courses for pediatric pneumonia are of
paramount importance. This study is the first to examine the quality of pediatric antibiotic use by agent,
dose and duration.

Methods: A retrospective cohort analysis included all outpatient physician visits for pediatric CAP (aged <
19 years) in the province of British Columbia, between January 1 2014 to December 31 2018. Relevant
practice guidelines were identified, and treatment recommendations were extracted. Categories of
prescribing included: guideline adherent, effective but unnecessary, undertreatment, and not
recommended. Proportions of attributable-antibiotic use were examined by prescribing category, and then
stratified by age and sex.

Results: A total of 40,527 episodes of pediatric CAP were identified. Of those, 31,347 (77.3%) resulted in
an antibiotic prescription. Amoxicillin is the recommended treatment for pediatric CAP, accounting for
48% of all prescriptions. The majority (83.6%) of amoxicillin use was “effective but unnecessary”, with
2.8% fully “guideline adherent”. Excessive durations were the hallmark of “effective but unnecessary”
prescriptions (97.1%), while excessive average daily dose was present in 48.9%. A remaining 13.5% was
classified as “undertreatment”, wherein sub-therapeutic dosing was the leading determinant. Overall,
98.6% of antibiotic use for pediatric CAP was not adherent, by agent, dose and/or

duration.



Figure 1. Percentage of outpatient antibiotic use for paediatric CAP by category of prescription quality by year
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Conclusions/Learning Points: This study is the first in Canada to examine prescribing quality for
paediatric CAP by agent, dose and duration. Promoting the use of first-line agents, and shifting
prescribing to reflect evidence-based shorter treatment courses are targets for paediatric stewardship.
Study results highlight the importance of examining the quality of prescriptions across other common
indications.
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Backgrounds: Antimicrobial stewardship programmes(ASP) contribute to reducing unnecessarily
prolonged antimicrobial courses. We aimed to describe the impact of a hospital ASP on the antibiotic
treatment of acute hematogenous bone and joint infections(BJI) from 2017 in children in a tertiary referral
hospital. ASP also changed first-line empiric antibiotics in the local protocol in June 2020 (from third
generation-cephalosporin+cloxacillin combination to cefuroxime in <5 years old and from cloxacillin/6h to
cefazolin/8h in 25 years old).

Methods: Unicentric retrospective study comparing pediatric patients(0-18 years) with acute
hematogenous BJI admitted to a tertiary hospital in Barcelona(Spain) one year before (2016, period
1[P1]) and six years after (2017-22, period 2[P2]) the implementation of a multifaceted ASP with
prospective audit as a primary strategy. Demographic and clinical characteristics and antibiotic treatment
before and after ASP implementation and protocol change are described and compared.

Results: Figure 1 shows the main demographic and clinical characteristics of the 225 patients included.
The length of parenteral antibiotic treatment(LPA) and the length of hospital stay(LOS) were significantly
lower in P2 (median[IQR] days, P1: 9 [7-15] vs P2: 7 [5-8]; p=0.003; and P1: 9 [7-16] vs P2: 7 [5-9];
p=0.005, respectively), also in cases with positive blood culture (median[IQR] days of LPA and LOS, P1:
15[10-20] vs P2: 9 [7-12], p=0.030 and p=0.049, respectively).

After June 2020, 3rd generation of cephalosporin use decreased in patients <5 years old (61/91 [67%)] vs
4/38 [10%] cases; p<0.001). In patients =5 years-old cloxacillin utilization decreased (50/63 [79%] vs 5/32
[15%]), and cefazolin use increased (4/63 [6%] vs 18/32 [56%])

(p<0.001).



Figure 1. Demographic and clinical characteristics of patients with acute
hematogenous BJI during period 1 (2016) and period 2 (2017-2022). We used Chi-
squared and F-Fisher tests to compare categorical varnables and U-Mann-Whitney test
to cpmapre quantitative vanables. Data are shown as number (percentatge) or median
(IQR).

Period 1 (2016) | Period 2 (2017-2022) p-value
n=24 n=201

Age (years) 2.2 (1.4-10.5) 3.2 (1.4-10.8) 0.713
Sex (male) 11 (45.8%) 136 (67.7%) 0.034
Clinical characteristics

Fever 11 (45.8%) 128 (63.7%) 0.130

Limp 16 (66.7%) 139 (69.1%) 0.995

Mobility limitation 14 (58.3%) 114 (56.7%) 0.902
Analytical parameters

ESR (mm/h) * 25 (17-32) 22 (10-34) 0.582

RCP (mg/L) ** 64 (23.5-160.2) 59 (28.5-114.5) 0.963

Procalcitonin (ng/mL)A 5.0 (0-5) 15 (0-55.5) 0.421
Positive blood culture 7/16 (43.8%) 55/178 (30.9%) 0.035
Etiological agent 0.272

Sterile 10 (41.7%) 92 (45.8%)

SAMS 7 (29.1%) 50 (24.9%)

SARM 2 (8.3%) 7 (3.5%)

Kingella kingae 3 (12.5%) 19 (9.5%)

S. pneumoniae 0 (0%) 7 (3.5%)

S. pyogenes 0 (0%) 7 (3.5%)

Others 2 (8.3%) 16 (8.0%)
Diagnosis 0.551

SA 8(33.3%) 74 (36.8%)

oM 13 (54.2%) 114 (56.7%)

OA 3 (12.5%) 13 (6.5%)
Sequelae after antibiotic 0 (0%) 12 (6%) 0.369

IQR: interquartile range; ESG: erythrocyte sedimentation rate; CRP: C reactive protein;
SAMS: Staphylococcus aureus methicillin-sensible; SAMR: Staphylococcus aureus
methicillin-resistant; SA: septic arthritis; OM: osteomyelitis; OA: osteoarthritis.
*Period 1: n=13; period 2: n=118. **Period 1: n= 24, Period 2: n=196; APeriod 1: n=9,
Period 2: n=101.

Conclusions/Learning Points: After ASP implementation, the use of generation cephalosporin, the
length of parenteral antibiotic treatment and hospital stay in children with acute hematogenous BJI were
safely reduced.
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Backgrounds: Quality-assured, appropriate antibiotics are essential for treatment of bloodstream
infection, but are challenging in low-resource settings. In children admitted to Kisantu district hospital (DR
Congo), we report field observations on quality and quality use of antibiotics (excluding appropriate
antibiotic choice and ingredient quality).

Methods: Children under-five with suspected bloodstream infection were enrolled in a cohort study
(01/08/2021 — 31/07/2022, NCT04850677). Treatment was documented until day 3, and until discharge
for non-typhi Salmonella bloodstream infection. We performed a standardized visual inspection of
antibiotics.

Results: Antibiotics were administered to 98.4% (1838/1867) of children. In only 61.7% (1135/1838)
children, treatment was initiated on the admission day. Most frequent initial antibiotics were ceftriaxone
(84.3%, 1550/1838) and cefotaxime (11.7%, 216/1838). Ciprofloxacin and azithromycin were used to
treat third-generation cephalosporin resistant non-typhi Salmonella infections. Oral ciprofloxacin
suspension was out-of-stock for 12-months nationwide. Minimum one prescribed dose was missed in
2.9% (67/2300) of prescriptions, most (46/67) for cefotaxime, due to failure to administer cefotaxime every
6 hours outside the twice-daily routine administration rounds (43/46). In 77.6% of prescriptions, calculated
doses were not feasible to administer (e.g. gentamicin prescription 7.5mg/kg/dose for 8.9kg child =
66.75mg = 1.67ml). In 20.6% (37/180) of intravenous ciprofloxacin prescriptions, administered versus
prescribed doses differed >16%, due to inaccurate aliquoting of multidose vials (Figl). For 21/21
prescriptions of azithromycin tablets, unscored tablets were split and crushed, hampering accurate
dosing. In oral suspensions, dosing accuracy was impaired by lack of instructions for reconstitution, tools
to measure reconstituting volumes, and dosing devices (Figl). Furthermore, access to safe (sterile) water
was

limited.



Figure 1. Poor quality and quality use of
antibiotics in a field setting:

A. Multidose use of a single-dose
perfusion vial with inaccurate aliquoting
of the vial indicated with tape.

B. Poorly packaged powder for
suspension with absent instructions for
reconstitution & absent dosing device.
C. Splitting an unscored tablet in four &
crushing it to administer it to a 12 month
old infant.

D. Administering the “dissolved” crushed
powder to a 12 month old infant.

E. Inhomogenous suspension & caking of
reconstituted powder.

Conclusions/Learning Points: Challenges for quality and quality use of antibiotics were delayed
prescribing, inaccurate dosing, stock-outs and lack of formulations adapted to a pediatric, low-resource
setting.
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Background: Systematic antimicrobial consumption data in paediatric inpatients is lacking, both in
guantity and quality. Our pilot study demonstrates how the use of routinely collected electronic prescribing
data can bridge this gap in a high-risk paediatric population.

Methods: We conducted an observational study comparing intravenous antibiotic use at two UK
paediatric Haematology-Oncology units in Oxford and Southampton from 2018-2022. Monthly Days-of-
Therapy (DOT) per 100-patient-days (PD) for intravenous antibiotics were extracted from antimicrobial
surveillance systems at each site. We report total and specific antibiotic consumption. Linear regression
and autoregressive moving average models were used to estimate trends.

Results: The total patient-days included were 18,505 for Oxford and 24,427 for Southampton. Median
monthly DOT-per-100-PD for total intravenous antibiotic consumption at each site were similar (25.9 and
29.4). Total antibiotic consumption declined at both sites during the study period, with estimated annual
yearly reduction in DOT-per-100-PD of 2.7 (95% confidence interval (Cl): 0.7-4.7) for Oxford and 3.9
(95% CI: 2.2-5.6) for Southampton. Median intravenous consumption was similar for Carbapenems,
Piperacillin/tazobactam and Aminoglycosides, whilst Ceftriaxone and Teicoplanin use demonstrated
approximately threefold relative difference in median monthly consumption between sites. Meropenem,
Piperacillin/tazobactam, Teicoplanin, Vancomycin and Gentamicin all demonstrated a statistically
significant reduction in use over time at either one or both sites, and was most marked for
Piperacillin/tazobactam and Vancomycin (Figure

1).
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Figure 1: Monthly DOT-per-100-PD across the entire study period, separated by each antimicrabial and site. Solid
line indicates results from Oxford site, and dashed line indicates results from Southampton site.

Conclusions/Learning Points: Routinely collected electronic prescribing records provide granular
benchmarking data of antibiotic use in paediatric Haematology-Oncology patients across different sites.
This approach can highlight areas to target antimicrobial stewardship interventions and evaluate their
impact. This methodology should be rolled out more widely to establish a national framework for
consumption reporting, and can be applied to other high-risk paediatric groups, including neonatal and

paediatric intensive care units.
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THE ADDED VALUE OF USING PULSE OXIMETER ROUTINELY INTO THE INTEGRATED
MANAGEMENT OF CHILDHOOD ILLNESS GUIDELINES TO BETTER IDENTIFY AND MANAGE
SEVERE CASES AMONG CHILDREN UNDER-5 YEARS OLD IN WEST AFRICA, JUNE 2021 TO
JUNE 2022
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Backgrounds: The Integrated Management of Childhood lliness (IMCI) guidelines for children under 5 is
a symptom-based algorithm adapted to the primary health center (PHC) level in resource-limited
countries. Hypoxemia is a life-threatening event often underdiagnosed clinically. The AIRE project,
UNITAID-funded, has implemented routine use of Pulse Oximeter (PO) into IMCI consultations at PHCs
in Burkina Faso, Guinea, Mali and Niger. We measured the added value of IMCI+PO use to improve the
diagnosis and care-management of hypoxemia.

Methods: In 16 AIRE PHC research sites (4/country), all children aged 0-59 months attending IMCI
consultations, except those aged 2-59 months classified as green without cough or breathing difficulties
were eligible for PO use, and enrolled in a cross-sectional study with parental consent. Severe cases
were followed-up during 14 days.

Results: From June 2021 to June 2022, 39,360 children attended IMCI consultations at the research
PHCs, of whom 31,600 (80.2%) was eligible for PO use. Overall, 9,8% were identified as severe cases
using IMCI alone (3,103/31,600; 95%CI: 9.5-10.2); and 60 cases newly identified. Prevalence of severe
case using IMCI+PO was at 10% (3,103+60)/31,600; 95%Cl: 9.7-10.3). Overall +1.9% (60/3,103; 95%CI:
1.5-2.5) were detected using PO alone. This added value was heterogeneous between countries: +0.9%
(95%CI: 0.1-3.4), +0.3% (95%CI: 0.09-0.9), +3.2% (95%Cl: 2.3-4.2), +2.9% (95%Cl: 1.4-5.2), in BF,
Guinea, Mali, Niger, respectively. Among the 60 additional severe cases identified only with PO, 25 of
them were included and followed, 21 (84%) were transferred to district hospital but only 11 (44%)
received an oxygen therapy.

Conclusions/Learning Points: The added value of IMCI+PO was estimated globally to +2% to better
identify severe cases, with a similar effect except in Guinea and Burkina Faso. Their appropriate
management remains challenging for West African governments.
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Backgrounds: Survivors of bacterial meningitis are at risk for long-term disabling sequelae. The objective
of this study was to describe the frequency and severity of sequelae following childhood bacterial
meningitis in Sweden.

Methods: This is a matched cohort study of individuals diagnosed with bacterial meningitis in childhood
(<18 years) between 1987 and 2021. Cases of bacterial meningitis were matched with controls regarding
sex, birth year, and place of residence. Post-meningitis sequelae were identified in the nationwide
Swedish National Patient Register (cognitive disabilities, seizures, hearing loss, motor function disorders,
visual disturbances, behavioral disorders, and intracranial structural injury) and further stratified by three
major causes of bacterial meningitis (Streptococcus pneumoniae, Neisseria meningitidis, and
Haemophilus influenzae).

Results: The cohort included 3,623 individuals diagnosed with bacterial meningitis in childhood (cases)
and 32,607 matched general population controls. The mean age at diagnosis was 4.1 years and median
follow-up time was 23.7 years. Cases had a higher cumulative incidence of all seven sequelae relative to
the controls. The highest absolute risk of sequelae was found for visual disturbances, hearing loss, and
behavioral disorders. The estimated hazard ratios (HRs) for sequelae showed a significant increased risk
for cases relative to controls for all categories of sequelae. The estimated adjusted HR (95% confidence
intervals) showed a largest relative risk for intracranial structural injury 29.4 (18.3-47.4), seizures 4.76
(4.01-5.65), and motor function disorders 4.70 (3.94-5.60) (Table 1). The adjusted HRs for cognitive
disabilities, seizures, hearing loss, motor function disorders, visual disturbances, and intracranial
structural injury were significantly higher for Streptococcus pneumoniae compared to Haemophilus
influenzae and compared to Neisseria

meningitidis.



Table 1: Risk for Sequelae: Adjusted* Hazard Ratios (HR)

Events Rate (per 100,000 person-
years)
Bacterial Controls Bacterial Controls HR (95%Cl)
Meningitis (n=32,607) Meningitis (n=32,607)
(n=3623) (n=3623)
Cognitive 265 610 352 86.6 3.3 (2.8-3.8}
Disability
Seizures 249 398 332 56.4 4.8 (4.0-5.7)
Hearing Loss 461 961 635 137 4.1 (3.7-4.6)
Motor 263 354 351 50.1 4.7 (3.9-5.6)
Function
Disorders
Visual 478 1523 654 219 2.3 (2.0-2.5}
Disturbances
Behavioral 370 2315 494 335 1.4 (1.3-1.6)
Disorders
Intracranial 214 58 284 8.16 29.4 (18.3-47.4)
Structural
Injury

* Adjusted for age at the index date, the index year, sex, education of mother, education of father, birth

characteristics (5-minute Apgar score, birth weight, head circumference), and seven pre-existing condition.
(malignancies, perinatal complications, psychiatric disorders, central nervous system disease, congenital di
traumatic injuries, and operations in the nervous system).

Conclusions/Learning Points: The results highlight the increased risk for long-term disabling sequelae
among individuals in Sweden diagnosed with childhood bacterial meningitis, particularly pneumococcal

meningitis.
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SUSTAINED HERD PROTECTION AGAINST INVASIVE PNEUMOCOCCAL DISEASE (IPD) IN
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Backgrounds: PCV7 and PCV13 were implemented in the Israeli infant immunization plan using a 2+1
schedule (2, 4, 12m) in 2009 and 2010, respectively. Despite the wide adoption of the 2+1 schedule
globally, head-to-head studies comparing this schedule with the originally licensed 3+1 schedule were not
done, resulting in still prevailing doubts about whether the 2+1 and 3+1 schedules provide similar indirect
protection. To assess the extent of indirect (herd) protection from PCV13-vaccinated children to non-
immunized/partially immunized infants, we compared the annual IPD rates in the late PCV13 period
(2016-2019) vs. the pre-PCV period (2004-2008) in children <4m (scheduled for <1 dose), 4-6m
(immediate post-dose 2), 7-12m (a few months post-dose 2), and 13-23m (post-dose 3 [booster dose]).
Methods: The methodology of the nationwide IPD prospective study in children (the IsraNIP program)
was previously described (Ben-Shimol, CID 74:1639-1649, 2022). There were 286,500, 311,500, and
367,900 children <24 months in Israel in 2004, 2009, and 2019 respectively. PCV13 serotypes (VT13),
non-VT13, and total IPD incidence rates in the late-PCV13 (2016-2019) vs. pre-PCV (2004-2008) period
were calculated for each age group.

Results:



Pre-PCV Late-PCV IRR*
(2004-2008) (2016-2019) Late vs. Pre
Children <4 months
V113 208+79 16+11 0.08 (0.03-0.26)
non-VT13 34:39 7709 2.26 (0.81-6.26)
Total 242+69 93:05 0.38 (0.21-0.68)
Children 4-6 months
VT13 12315 09:06 0.09 (0.02-0.68)
non-VT13 2409 57+18 2.01(0.63-6.42)
Total 147+20 6615 0.44 (0.22-0.89)
Children 7-12 months
VvT13 494+29 16213 0.03 (0.01-0.11)
non-VT13 82:+26 179+39 222 (1.14-429)
Total 576+34 196+49 0.34 (0.23-0.50)
Children 13-23 months
V113 82748 1503 0.02 (0.01-0.06)
non-VT13 63+22 254+34 4.09 (2.00-8.35)
Total 893+28 269+31 0.30 (0.22-0.42)

* Incidence Rate Ratio

The

incidence rate ratio of IPD caused by VT13 during the late PCV13 vs. pre-PCV period for children <4m, 4-
6m, 7-12m, and 13-23m were 0.08, 0.09, 0.03, and 0.02, respectively (Table). Reductions for all age
groups scheduled to be post-dose 2 exceeded 95%, with no significant difference between the groups
scheduled to be post-dose 2 vs. the post-booster group.

Conclusions/Learning Points: The 2+1 PCV13 schedule was highly protective for those not completely
vaccinated, with similar rates of VT13 IPD, suggesting that the high impact of the 2+1 schedule is similar
to that of the 3+1 schedule.
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Backgrounds: Infant PCV vaccination was universally recommended in Germany in 2006. SARS-CoV-2
reached Germany at the beginning of March 2020. Here, we present data on the serotype distribution of
invasive IPD cases among children under the age of 18 years, before and during the pandemic.
Methods: IPD in children in Germany has been monitored since 1997. Isolates were serotyped using the
Neufeld Quellung reaction.

Results: From June 2020-March 2021, only 55 cases were reported, compared to 189 cases in the same
period one year earlier. From June 2021-March 2022 case numbers increased to 169, and in the current
season 137 cases have been reported thus far (June 2022-January 2023). Serotype distributions in June
2019-March 2020, June 2021-March 2022 and June 2022-Jan 2023, were similar but differed from June
2020-March 2021. Prevalence of serotypes 3 and 8 was strongly reduced, serotypes 10A, 15C, 23A and
23B increased. Serotype 24F strongly decreased only during June 2021-March 2022. PCV13-serotype
prevalence was 23.8% (PCV15: 32.3%, PCV20: 55.0%) in June 2019-March 2020, and decreased to
7.3% (9.1%, 30.9%) in June 2020-March 2021. After June 2021, PCV13 prevalence increased to 35.8%
(40.1%, 56.2%). This increase was most prevalent among children 2-4y. (47.1%, 51.0%, 56.7%) and 5-
17y. (42.9%, 47.6%, 69.0%). Among children 0-1y., PCV13 prevalence reduced to pre-pandemic levels
(13.6%). Most prevalent PCV13 serotypes were 3 and 19A.

Conclusions/Learning Points: During the SARS-CoV-2 pandemic IPD case numbers were strongly
reduced. Due to non-pharmaceutical interventions (NPI) numbers of reported IPD cases decreased till
June 2021, when NPI were relieved and numbers quickly increased to pre-pandemic levels. Serotypes 3
and 8 were less prevalent, 10A, 15C, 23A and 23B increased. After June 2021, higher numbers of
PCV13-type IPD were observed among older children.
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Backgrounds: Bloodstream infections (BSI) can be life-threatening, especially caused by carbapenem-
resistant (CR) isolates, due to restricted therapeutic options. The association between CR-colonization
and CR-BSI has been described mainly in adults. The aim of this study was to assess the epidemiology
of BSI and its correlation to CR gut colonization in pediatric oncology patients.

Methods: Patients (<16 years) treated in two pediatric oncology centers between 2018 and 2022 were
retrospectively screened for BSI and CR colonization. The patients with BSI, those with CR-colonization,
and those that were CR-colonized and developed BSI were recorded. All blood and colonization isolates
were recorded. Logistic regression between BSls due to Gram-negative or other bacteria among CR-
colonized patients was performed.

Results: A total of 372 patients were hospitalized during the study period. Females were 52.2% and the
median age was 5 (IQR:7.5) years. Sixty-two (16.7%) patients were found CR-carriers. Seventy-three
(19.6%) patients acquired BSI of which 4 (5.5%) were due to CR isolate. The majority (75%) of patients
with CR-BSI were CR-carriers (similar antimicrobial susceptibility testing). Gram-negative bacteria
predominated (65.8%) compared to Gram-positive pathogens (30.1%). Three fungemias (4.1%) were
also noted. Twenty-one (43.8%) patients with Gram-negative BSI were CR-carriers, compared to 5 (20%)
with other BSIs (OR: 3.11, 95%CI: 1.06-10.59). Escherichia coli was the most frequent (35.4%) Gram-
negative bacteria, whereas Staphylococcus aureus was the most frequent Gram-positive bacteria (47.4%
of Gram-positive isolates, MRSA: 33.3%).

Conclusions/Learning Points: Gram-negative bacteria were the most frequently isolated pathogens in
pediatric oncology patients with BSI. CR-carriers are three times more likely to acquire Gram-negative
BSI and CR-BSI, compared to hon-CR carriers. These findings could help to choose the appropriate use
of empirical antibiotic treatment according to the local epidemiology.
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INVASIVE PNEUMOCOCCAL DISEASE IN CHILDREN: EPIDEMIOLOGIC AND CLINICAL TRENDS
DURING THE COVID-19 PANDEMIC.
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Universidad de Chile, Department Of Pediatrics, Santiago, Chile, *Hospital Roberto del Rio, Infectious
Diseases Unit, Santiago, Chile, “Hospital Roberto del Rio, Laboratorio De Microbiologia, Santiago, Chile

Backgrounds: During the Covid-19 pandemic many countries experienced a significant reduction of
Invasive Pneumococcal Disease (IPD). A risk of rebound after the lifting of restrictions has been
suggested. The aim of this study is to describe the epidemiological and clinical trend of IPD in the pre and
pOostSARS-CoV-2 periods.

Methods: Descriptive study of IPD cases, admitted at 3 tertiary pediatric hospitals in Santiago, Chile,
during preSARS-CoV-2 (2018-2019) and postSARS-CoV-2 (2020-2022) periods. Epidemiologic, clinic
and microbiologic data were obtained from clinical and microbiological records, Public Health Institute and
National Immunization Program (NIP).

Results: 86 cases were reported, 47 pre and 39 postSARS-CoV-2 respectively with a significant
reduction in 2020. Median age 26 months (p25-75 12.7-57), 59% males. The most frequent diagnoses
were: complicated/bacteremic pneumonia (40.6%), bacteremia (19,7%), septic shock (15.1%) and
meningitis (4,6%).Median length of hospitalization: 7.5 days (p25-75 4-15), PICU admission: 43%; 30
days-CFR: 3.5%. There was no difference between the pre and postSARS-CoV-2 periods regarding
number of IPD cases (Figure 1), PICU admission and 30 days-CFR, as the proportion of meningitis,
bacteremia and septic shock, except for an increase trend of complicated pneumonias. Pneumococcal
serotype identification occurred in 73 cases (85%); being 19A (16,4%), 24F (13,6%) and 3 (10,9%) the
most prevalent. Included in PCV-10: 9,5%; PCV-13 only: 27,4% and PCV-20 only: 19%. Non-vaccinal
serotypes: 41%. 57% of cases occurred in fully vaccinated subjects, and vaccine failure was evidenced in
8 cases (comorbidities: 50% 71%: 2+1 schedule), without deaths.

Conclusions/Learning Points: Significant reductions in IPD were observed during the postSARS-CoV-2
period, but sustained increase has been evidenced after restrictions were eased. Despite non-vaccinal
serotypes being predominant, a high vaccine coverage is of paramount importance to maintain population



protection.

Figure 1. IPD cases by serotypes, Chile 2018-2022
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ACUTE LOWER TRACT INFECTION IN HOSPITALIZED PATIENTS: 2022 INFLUENZA SEASON IN
ARGENTINA. A MULTICENTER STUDY.
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Backgrounds: Respiratory disease is 3" cause of death in Argentina. Influenza vaccine is mandatory for
children between 6-24 months. Objectives: to describe the clinical and epidemiologic patterns of ALRI
and influenza (IF) infection in four Argentina different regions.

Methods: A prospective, multicenter cross-sectional study of patients admitted for ALRI in Buenos Aires
province, Buenos Aires city, Rosario and Misiones between January and December 2022. Virological
diagnosis was made by real time-PCR or Film Array. A multivariate analysis was performed to found
independent predictors (IP) of influenza infections factors comparing with others viruses.

Results: A total of 1,636 ALRI were included; 98.2% tested (1606) and 70,9% (1139) had positive
results. Viral distribution: RSV 27.8%, Rhinovirus 21.1% Metapneumovirus 13.5%; Influenza 8.7 %[( 60%
type A, 40% type B (Victoria)], Parainfluenza 8.7%, Adenovirus 5.2%; SARS-CoV-2 5%; Picornavirus
2.1%. Median age:11 months (RI=5-30mo). ALRI lethality: 0.6% (9/1606): Influenza: 2.2% (3/139);
Rhinovirus: 0.6% (2/339); Metapneumovirus: 0.5% (1/217). Influenza (n=139) showed a bimodal pattern
(EW9-14 late summer; EW38-45 spring). Median age:27 months (IR:7-71 months). Age distribution:<6
months (20.1%), 6-23 months (31%), 2-4 yrs. (17.3%), >5 yrs. (31.7%). Influenza vaccination coverage
(6-24 months):28.7% (over 512 vaccination cards evaluated). Most frequent clinical feature was
consolidated pneumonia(76.3%); 10.8% were born preterm, 60.4% had comorbidities; 10.4% required
AVM and 11.8% CAFO. From 6-24 months influenza cases (n=43), 40 had vaccination card and only
20% had complete schedule. Influenza infection independent predictors: pneumonia as clinical
presentation [OR:3,6 (CI95%=2,3-5,4) p<0,001] and malnourishment [OR:2,5 (IC95%=1,2-5,3)
p=0,0139].

Conclusions/Learning Points: 62% of IF cases had less than 5 years (group involved in transmission).
Influenza had the highest lethality rate. Vaccine coverage was low.
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IMMUNE RESPONSES TO VACCINATION IN HIV VERTICALLY-INFECTED PATIENTS: A LONG
TERM EVALUATION.

E-Poster Discussion
E-POSTER DISCUSSION SESSION 02: PUBLIC HEALTH | (STATION 02)

Annachiara Zin!, Daniele Mengato?, Andrea Francavilla3, Lorenzo Chiusarolil, Carlo Giaquinto?, Daniele
Dona?, Osvalda Rampon?

1University of Padua, Division Of Pediatric Infectious Diseases, Department Of Women’s And Children’s
Health, Padua, ltaly, 2University Hospital of Padua, Hospital Pharmacy Department, Padua,

Italy, 3University of Padua, Unit Of Biostatistics, Epidemiology And Public Health, Department Of Cardiac,
Thoracic, Vascular Sciences And Public Health, Padua, Italy

Backgrounds: Despite successful antiretroviral therapy (ART), people living with HIV are at risk of
suboptimal vaccine response, exposing this vulnerable population to common vaccine-preventable
diseases.

Methods: This was a cross-sectional observational study investigating humoral responses to vaccination
in HIV-vertically infected patients. We analyzed the seroprotection rate at specific time points since
primary immunization for diphtheria, tetanus, measles, mumps, rubella, varicella and hepatitis B,
reviewing the serological analysis and medical records available for each patient from 2004 to 2022. Only
vaccinated patients were included in the study, and booster doses were excluded. Associations between
vaccine outcome and predictive factors were analyzed.

Results: 82 vertically-infected patients were included; all were on ART with a median age of 24 years
(IQR 16-29) at enrollment. Two years after the last vaccine dose, the seroprotection rate was 71% for
diphtheria, 79% for tetanus and measles, 67% for mumps, 87% for rubella and 54% for varicella. After
five years, 50-70% of patients maintain protective antibodies, dropping to 50-58% after ten years. After 20
years, protection is < 30% for all vaccines, except for rubella (47%). Seroprotection for hepatitis B is the
lowest: only 60%, 37%, 24% and 7.5% maintained protective 1gG titre after, respectively, 2-5-10 and 20
years since vaccination. Patients who maintained protective antibody levels over time were younger,
started ART by 12 months, and were fully vaccinated after being started on ART (p<0.05).
Conclusions/Learning Points: In this small-size population of HIV vertically-infected patients,
seroprotection to vaccination was lower and less durable than expected in the general population.
Therefore, periodic seroprotection monitoring and revaccination are crucial in managing these patients.
Early initiation of ART seems to create the most favorable conditions for optimizing vaccination outcomes.
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DETECTION AND MOLECULAR CHARACTERIZATION OF HUMAN PARECHOVIRUS IN
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Backgrounds: Human Parechovirus (HPeV) is generally associated with mild respiratory and/or
gastrointestinal infection. However, it may occasionally cause severe disease such as meningitis,
encephalitis and acute flaccid paralysis, particularly in young children. This study aimed at: 1) detecting
and investigating the role of HPeV in respiratory infections in Lombardy from August to December 2022;
2) molecularly characterizing HPeV strains.

Methods: Nasal-pharyngeal swabs (NPSs) were collected from influenza-like iliness (ILI) paediatric
outpatients (0-14 years) in the framework of the Italian influenza surveillance network
(InfluNet&RespiVirNet) and from acute respiratory infections (ARI) outpatients in the framework of RSV
surveillance study (RSVComNet). NPSs were collected from August 1, to December 30, 2022. All NPSs
were tested by real-time RT-PCR targeting the untranslated region of HPeV. The VP1/VP3 region (nt
2159-2458) of all HPeV-positive samples was sequenced.

Results: 832 NPSs were collected from as many ILI (n=733) and ARI (n=99) cases. HPeV was detected
in 5.7% (n=48) of NPSs: 4.6% (34/733) collected from ILIs, and 14.1% (14/99) from ARIs. The median
age of HPeV-positive cases was 1 year (IQR: 2.25 years). HPeV was identified from week 37-2022 to
week 50-2022 peaking in week 48-2022. 87.5% (42/48) of HPeV-positive cases were children <4 years.
In 93.8% of HPeV-positive samples another respiratory virus was detected. 40% (19/48) of HPeV strains
were sequenced and their molecular characterization revealed that: 10% (2/19) were subtype 1, 16%
(3/19) subtype 3, 21% (4/19) subtype 5, and 53% (10/19) subtype 6.

Conclusions/Learning Points: In our series, HPeV was detected in nearly 6% of cases, mainly in
children <4 years with ARI. In most samples HPeV was detected with another respiratory virus. Molecular
characterization of detected strains showed the co-circulation of several subtypes, with HPeV-6 being the
predominant.
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THE OUTPATIENT AND INPATIENT PEDIATRIC POPULATION OF MANHICA DISTRICT THROUGH
A GENDER LENS: A 17-YEAR RETROSPECTIVE STUDY
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Backgrounds: Gender-based health inequalities in the pediatric population have been previously
reported in different countries, especially in South Asia, but data are scarce in others regions like sub-
Saharan Africa. In this study we analyzed whether girls differ over boys with respect to health-seeking
behavior, clinical management, and outcomes in the district of Manhica, Mozambique.

Methods: Retrospective analysis of data collected through the Manhiga morbidity surveillance system on
all pediatric visits to seven outpatient clinics (>1.1 million) and all admissions (>41,000) to the Manhica
District Hospital between 2004-2020. Minimum community-based incidences rates (MCBIRSs) of outpatient
visits and hospital admissions were estimated using demographic surveillance system data. Data were
stratified by age groups (<3 months, 3-59 months, 5-9 years, and 10-<15 years) and calendar years.
Results: Girls represented a slightly lower overall percentage of pediatric outpatient visits (49.2%) and
hospital admissions (45.1%) than boys. Girls accounted for 50.3% of children <15 years old living in the
study area during the study period. Consequently, MCBIRs of outpatient visits and hospital admission
were also marginally lower in girls. Both groups reported similar number of days with symptomatology
before arriving to a health post or being admitted to the hospital. Severity traits at presentation tented to
be more frequent among male outpatients and inpatients, although patterns changed by age group. The
hospital case fatality rate in girls was 4.2% and in boys it was 4.1%.

Conclusions/Learning Points: We did not find important differences in terms of access to health system
and outcomes between boys and girls. More in-depth research focused on potential differences according
to syndrome or specific diseases is warranted to continue evaluating whether inherent gender biases may
affect health outcomes.



PD0023 / #602

QUALITY OF LIFE IMPACT OF VARICELLA ON CHILDREN AND THEIR FAMILIES IN THE UK - THE
QOLPOX STUDY
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Backgrounds: Varicella is still a ubiquitous disease of childhood in the UK, whilst highly effective and
safe vaccines have been routinely used in other countries for more than 20 years. UK assessments of
varicella vaccines did not meet the National Institute for Health and Care Excellence cost utility threshold,
in part due to limited data quantifying the quality of life (QoL) lost in children.

Methods: We carried out a prospective multicentre observational study recruiting families while their child
was suffering with acute chickenpox infection or secondary complications. We included both cases
admitted to hospital and community cases. Quality of life was assessed using standard tools: EQ5D-5L +
CHU9 for children and EQ5D-5L for both carers. In hospitalised patients, assessments were carried out
daily until discharge, weekly for 1 month then a follow-up at six months. In the community arm,
assessments were daily until back to normal health.

Results: Between 2018 and 2022 we recruited 128 hospitalised and 68 community cases. In children the
mean Quality Adjusted Life Year (QALY) loss was 38.7 (36.2-40.2)/1000 hospitalised and 5.8 (5.5-
6.6)/1000 community cases. Primary carers lost 20.4(19.2-22.1)/1000 hospitalised or 2.1(2.0-2.4)/1000
community cases. Secondary carers lost 16.9(15.9-18.6)/1000 hospitalised and 0.6 (0.3-0.7)/1000
community cases. Mean length of hospital stay was 4.5days (IQR 1-4.8) but total length of illness in
hospitalised cases was a median of 30 days (IQR 23-37).

Conclusions/Learning Points: This detailed prospective assessment of QoL loss from chickenpox has
found it to be 1.5 times larger for community cases and 10 times larger for hospitalised children than that
used in previous economic assessments and has also demonstrated substantial QALY loss for both
primary and secondary carers. These data can be used to help parameterise new assessments of UK
varicella vaccine cost utility.
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Backgrounds: A 20-valent pneumococcal conjugate vaccine (PCV20) was developed to extend
protection against pneumococcal disease. Safety and immunogenicity findings are reported for PCV20 in
children 15 months through 17 years of age.

Methods: This phase 3, single-arm study (NCT04642079) enrolled healthy US children (=15 to <24
months, =2 to <5 years, 25 to <10 years, 210 to <18 years of age) to receive a single dose of PCV20.
Children <5 years of age had 23 PCV13 doses before enrolment. Local reactions and systemic events
were collected for 7 days; adverse events (AEs) and serious AEs (SAEs) were collected for 1 and 6
months, respectively. Immunoglobulin G (IgG) concentrations and opsonophagocytic activity (OPA) titers
to vaccine serotypes were measured in sera before and 1 month after vaccination.

Results: 831 study participants were vaccinated (201-216 per cohort). Local reactions and systemic
events were predominantly mild/moderate in intensity. Pain at injection site was the most common local
reaction reported across all age groups. AE frequencies ranged from 4.4% in the oldest age cohort to
23.9% in the youngest; headache and muscle pain (older age cohorts), fatigue (=2 to <5 years of age),
and irritability (=15 to <24 months of age) were the most common. SAEs were uncommon. IgG geometric
mean fold-rises (GMFRs) from before to 1 month after PCV20 for the 7 additional serotypes and the
PCV13 serotypes ranged from 10.5-1847.7 and 2.9-127.9, respectively, and OPA GMFRs ranged from
11.5-983.6 and 2.8—-147.9, respectively, across age cohorts.

Conclusions/Learning Points: PCV20 had a satisfactory safety profile and immune responses with the
potential to extend the benefit for the 7 additional vaccine serotypes in children 15 months through 17
years of age.
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Backgrounds: Comprehensive protection of adolescents and young adults against meningococcal
disease requires protection from serogroups A/B/C/WI/Y. Previous results demonstrated safety and
immunogenicity of a primary series of a MenABCWY vaccine composed of 2 licensed vaccines, MenB-
fHbp and MenACWY-TT. We report persistence of immune responses from that study and safety and
immunogenicity of a booster dose.

Methods: This active-controlled study randomized 10-25-year-olds stratified according to prior ACWY
vaccination history to receive MenABCWY (Months 0,6) and saline (Month 0) or MenB-fHbp (Months 0,6)
and MenACWY-CRM (Month 0). Booster doses of the assigned vaccine were administered 4 years later.
Immune responses during the 48 months after primary vaccination and 1 month after booster were
evaluated in serum bactericidal activity assays using human complement (hSBA) against serogroup
A/C/WI/Y strains and 4 diverse, vaccine-heterologous MenB strains. Safety was evaluated.

Results: During the 48 months after primary vaccination, 62.0%—100% of ACWY -naive MenABCWY
recipients and 38.1%—95.2% of ACWY-naive MenACWY-CRM recipients had hSBA titers 21:8 (lower limit
of quantitation [LLOQ]) for serogroups A/C/WI/Y; respective percentages among ACWY -experienced
participants were 98.7%—100% and 89.7%—100% (Figure). Percentages of participants with MenB hSBA
titers 2LLOQ (1:8 for A56, B24, and B44 strains; 1:16 for A22 strain) declined initially before plateauing,
generally remaining higher than baseline through 48 months. After the booster, 100% of participants
achieved hSBA titers 21:8 for serogroups A/C/W/Y (Figure). For MenB strains, percentages of
participants achieving hSBA titers 2LLOQ were higher postbooster than after the primary series.
Postbooster reactogenicity events were similarly frequent across groups; no safety concerns were
identified.
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Conclusions/Learning Points: A single MenABCWY vaccine combining MenB-fHbp and MenACWY-TT
was safe, well-tolerated, demonstrated immunopersistence, and induced immunologic memory regardless
of ACWY history, offering early and boostable protection throughout adolescence. Funded by Pfizer.
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HOW DID THE HARMONIE TRIAL RECRUIT OVER 5000 INFANTS IN WINTER 2022/23? DEFINING A
NEW MODEL OF COLLABORATION FOR INDUSTRY-SPONSORED CLINICAL TRIALS

E-Poster Discussion
E-POSTER DISCUSSION SESSION 03: VACCINES (STATION 03)

Saul Faust!?, Katrina Cathie!, Andrea Collins3, Helen Hill*, Florence Flamein®, Markus Knuf®, Christian
Felter’, Natalya Vassilouthis®, Sophie Wague®, Mathieu Bangert®, Friedrich Kaiser1?, Robert

Cohen!?, Sara Tullberg'?, M Frances??, Pierre Tissieres!3, Simon Royal*, Simon Drysdale’®

INIHR Southampton Clinical Research Facility and Biomedical Research Centre, University Hospital
Southampton NHS Foundation Trust, Southampton, UK, Faculty Of Medicine, University Of Southampton,
Southampton, United Kingdom, 2NIHR Southampton Clinical Research Facility and Biomedical Research
Centre, University Hospital Southampton NHS Foundation Trust, Southampton, UK, Nihr Southampton
Clinical Research Facility And Biomedical Research Centre, Southampton, United Kingdom, 3Liverpool
School of Tropical Medicine, Respiatory Medicine, Liverpool, United Kingdom, “Liverpool School of
Tropical Medicine, Respiratory Research, LXZ, United Kingdom, >Centre Hospitalier Universitaire de Lille
- Hopital Jeanne de Flandre, Neonatology, Lille, France, éKlinikum Worms, Paediatrics, Mainz,

Germany, “Sanofi Vaccines, Vaccines, Lyon, France, 8Sanofi, Global Medical, RG PT, United

Kingdom, °Sanofi, Medical, Lyon, France, I°NETSTAP, Paediatrics, Handeloh, Germany, 11ACTIV,
Pediatric, Créteil, France, 12LabCorp, Clinical Trial Project Management, Burlington, United States of
America, 13AP-HP Paris Saclay University, Paediatrics, Paris, France, *The University of Nottingham
Health Service, Cripps Health Centre, Primary Care, Nottingham, United Kingdom, SInstitute for Infection
and Immunity, Saint George's, Centre For Neonatal And Paediatric Infection, London, United Kingdom

Backgrounds: Sanofi set out to design a large international multicentre trial further evaluating the
efficacy of nirsevimab in preventing RSV LRTI hospitalisations in infants (EudraCT 2022-000099-20). The
impact of the COVID-19 pandemic on clinical and research capacity required a novel approach to
conventional industry-sponsored studies.

Methods: Sanofi and academic investigators worked together to design and deliver a feasible trial that
prioritized the minimisation of burden on families, site staff and health systems. This was achieved
through: i) Study design and protocol based on researcher, clinician and public advice; ii) Use of digital
systems including patient-facing documentation and, where possible, e-consent; iii) Family friendly patient
information sheets; iv) Ensuring Clinical Research Organisation (CRO) and study systems supported
family and researcher experience. Data capture included digital health record interrogation and remote
participant follow-up. To expedite trial set up, the UK, French and German public health regulatory
agencies were consulted to identify potential obstacles. Weekly study management meetings of lead
investigators, Sponsor and CRO (LabCorp) continued throughout the trial.

Results: The trial opened at over 250 sites, supported by National Institute of Health Research
infrastructure (UK), the PEDSTART network (France) and NETSTAP e.V.(Germany). At abstract
submission, >5000 infants have been recruited. The single primary outcome was RSV hospitalization
based on clinician decision and this was met within 11 months of protocol approval and within 4 months
of trial opening.

Conclusions/Learning Points: We demonstrated the success of redefined relationships between a
pharmaceutical company, academic investigator groups and a CRO by successfully setting up and
delivering at speed a large industry-sponsored trial designed with families and researchers in mind.
Participants and researchers are more likely to take part in studies that make taking part easy.
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EFFECTIVENESS OF THE 10- AND 13-VALENT PNEUMOCOCCAL CONJUGATE VACCINES (PCVS)
TO PREVENT SEROTYPE 19A INVASIVE PNEUMOCOCCAL DISEASE (IPD) IN QUEBEC, CANADA.
A CANADIAN IMMUNIZATION RESEARCH NETWORK (CIRN) STUDY.

E-Poster Discussion
E-POSTER DISCUSSION SESSION 03: VACCINES (STATION 03)

Philippe De Wals
Laval University, Social And Preventive Medicine-criucpq, Québec, Canada

Backgrounds: In the province of Quebec, a childhood pneumococcal immunization program was
implemented in December 2004 and 2+1 PCV7 doses were offered to low-risk infants at 2, 4 and 12
months of age. PCV7 was replaced by PCV10 in 2009, by PCV13 in 2011, by PCV10 in 2018 and by a
mixed schedule (MS) consisting of 2 PCV10 + 1 PCV13 doses in 2020 with no catch-up in all instances.
Objective was to assess the effectiveness (VE) of different schedules to prevent serotype 19A IPD.
Methods: IPD cases in children 2-59 months during the years 2009—-2021 were identified throughout
mandatory IPD notification and laboratory surveillance data. Parents were interviewed and immunization
records reviewed. VE was estimated by the indirect cohort method, using 19A IPD cases and non-
vaccine serotype IPD controls within multivariate logistic regression models.

Results: 214 19A IPD cases and 395 IPD controls were analyzed. VE for at least one dose was 64%
[11%-86%] for PCV10 and 71% [35%-87%] for PCV13. VE for 3 doses was 80% [37%-94%] for PCV10,
79% [46%-92%] for PCV13 and 88% [58%-97%] for MS. VE tended to be lower after 2 doses only: 43% [-
70%-81%] for PCV10, 52% [-52%-80%] for PCV13. Protection provided by a 2+1 PCV10 schedule
tended to be of shorter duration compared to a 2+1 PCV13 schedule or a MS, the latter two schedules
having similar waning protection curves over time.

Conclusions/Learning Points: A 2+1 PCV10 schedule seems to provide less robust protection against
19A IPD than a 2+1 PCV13 or MS, the latter two seeming almost equivalent. When PCV10 can be
obtained at lower cost than PCV13, a mixed 2 PCV10 + 1 PCV13 schedule may be economically
attractive.
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PENTAVALENT MENABCWY MENINGOCOCCAL VACCINE ADMINISTERED ON A 0-,12-MONTH
SCHEDULE IS SAFE AND WELL-TOLERATED AND PROVIDES A HIGH DEGREE OF PROTECTIVE
IMMUNITY IN HEALTHY ADOLESCENTS

E-Poster Discussion
E-POSTER DISCUSSION SESSION 03: VACCINES (STATION 03)

Jake Jones!, Mary Tipton?, Lefteris Zolotas?, Jason Maguire?*, Kelly Belanger®, Beth Moughan?, Yanping
Liu4, Roger Maansson“, Robert O'Neill®, Paul Balmer?, Paula Peyrani*, Johannes Beeslaar?

1Wasatch Pediatrics, Pediatrics, Murray, United States of America, 2CopperView Medical Center,
Pediatrics, South Jordan, United States of America, Pfizer, Vaccine Research And Development, Hurley,
United Kingdom, “Pfizer, Vaccine Research And Development, Collegeville, United States of

America, 5Pfizer, Vaccine Research And Development, Pearl River, United States of America

Backgrounds: Neisseria meningitidis serogroups A/B/C/W/Y cause the vast majority of meningococcal
disease globally, with disease incidence highest among infants and adolescents. Safety and
immunogenicity of a pentavalent MenABCWY vaccine have been previously reported for a 2-dose, 0-,6-
month schedule. This study assessed the safety and immunogenicity of extended interval dosing
schedules of MenABCWY.

Methods: In this phase 2b, observer-blinded study, meningococcal vaccine-naive 11-14-year-olds were
randomized 1:1 to receive MenABCWY (Month 0,12) or MenABCWY (Month 0,36). Here we report results
for the Month 0,12 schedule. Immune responses were evaluated by serum bactericidal activity assays
using human complement (hSBA) for serogroups A/C/W/Y and 4 diverse, vaccine-heterologous
serogroup B (MenB) test strains. Endpoints included percentages of participants achieving seroprotective
hSBA titers (ie, Zlower limit of quantitation [LLOQ]; 1:16 [A22 strain] or 1:8 [other strains], more stringent
than the 1:4 correlate of protection) and =4-fold rises from baseline in hSBA titers (ie, seroresponses).
Safety was also evaluated.

Results: Among the 121 MenABCWY recipients, 96.6%—100.0% and 99.1%-100.0% achieved
seroprotective hSBA titers for each of the MenB test strains and serogroups A/C/WI/Y, respectively, at 1
month after the second dose (Table). At this time point, 92.9%—-100.0% and 98.2%-99.1% of participants
achieved seroresponses for the MenB test strains and A/C/W/Y serogroups, respectively, and 96.4% had
hSBA titers 2LLOQ for all 4 MenB strains combined (ie, composite response; Table). Related adverse
events were mostly attributable to reactogenicity-type events, with no safety concerns

identified.



Table. Percentages of Participants with Seroprotective hSBA Titers®

Before First Dose 1 Month After Second Dose
Serogroup/strain
NE n® (%) {95% ci)¢ NE ne (%) {95% c1)?

MenB strain®

A22 114 8(7.0) (3.1, 13.4) 113 112 (99.1) (95.2, 100.0)

A56 116 3(2.6) (0.5, 7.4) 115 115 {100.0) (96.8, 100.0)

B24 116 2{1.7) (0.2,6.1) 113 111 (98.2) (93.8, 99.8)

B44 116 1{0.9) (0.0, 4.7) 116 112 (96.6) {91.4, 99.1)
All MenB strains
combined (composite - - - 110 106 (96.4) {91.0, 99.0)
response)
MenA 116 8 {6.9) (3.0,13.1) 116 115 (99.1) (95.3, 100.0)
MenC 115 11 {9.6) (4.9, 16.5) 116 115 (99.1) (95.3, 100.0)
MenW 114 18 (16.7) (10.3, 24.8) 115 115 (100.0) (96.8, 100.0)
MenY 113 37 (32.7) (24.2, 42.2) 114 114 (100.0) (96.8, 100.0)

fHbp=factor H binding protein; hSBA=serum bactericidal assay using human complement; LLOQ=lower limit of
quantitation; MenA, MenB, MenC, MenW, and MenY=Neisseria meningitidis serogroup A, serogroup B,
serogroup C, serogroup W, and serogroup Y.
“Seroprotective titers were defined as titers 2LLOQ, where LLOQ=1:16 for A22; 1.8 for A56, B24, and B44; and
1:8 for MenA, MenC, MenW, and MenY.
®N=number of participants with valid and determinate hSBA titers for the specified strain at the given
sampling time point. These values are used as the denominators for the percentage calculations.

‘n=number of participants achieving the defined hSBA titer for the specified strain at the given sampling time

point.

9Exact 2-sided confidence intervals based on the observed proportion of participants, using the Clopper and

Pearson method.

¢MenB strains are indicated by the vaccine-heterologous fHbp variants they express.

Conclusions/Learning Points: MenABCWY administered on a 2-dose, 0-,12-month schedule is well
tolerated, with a safety profile consistent with that of a 0-,6-month schedule, and induces robust
bactericidal responses for all 5 serogroups. Funded by Pfizer.
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MEASLES-MUMPS-RUBELLA (MMR) VACCINATION AT 6 MONTHS OF AGE: REACTOGENICITY
AND SERIOUS ADVERSE EVENTS IN A PLACEBO-CONTROLLED RANDOMIZED TRIAL

E-Poster Discussion
E-POSTER DISCUSSION SESSION 03: VACCINES (STATION 03)

Dorthe Vittrup?, Andreas Jensen?, Michelle Malon2, Anne Zimakoff2, Jesper Sgrensen?, Jannet
Svensson?!, Lone Graff Stensballe?

1Herlev Hospital, Dept. For Children And Adolescents, Herlev, Denmark, 2Rigshospitalet, Dept. For
Children And Adolescents, Copenhagen E, Denmark

Backgrounds: Measles is a highly contagious viral disease that can be effectively prevented by
vaccination. However, measles case numbers are increasing in all WHO regions. In 2019 vaccine
hesitancy was named one of the ten biggest health threats by WHO. To accommodate hesitancy, high
quality RCTs are important to document safety. MMR vaccines are well-tolerated and well investigated in
children above twelve months of age, but little is known about MMR vaccines in infants less than twelve
months of age and especially in infants less than nine months of age.

Methods: In this double-blind placebo-controlled RCT, 6540 healthy infants were randomized 1:1 to
receive either M-M-R VaxPro or placebo (solvent only) at five to seven months of age. Parents were
asked to fill out a diary card if any untoward event happened regardless of the suspected cause. Study
personnel called the parents six weeks after randomization and registered all reported events. Data were
analyzed using Cox regression stratified by sex, prematurity and site since the randomization was
stratified by these factors.

Results: Data was successfully collected for 99% of the population (N=6465). Mean follow-up was 44.5
days. Hazard ratio (HR) between randomization groups was 1.00 (95% CI 0.94-1.07) regarding any non-
severe reaction following MMR (composite outcome, see figure). No symptom-specific outcome differed
significantly between randomization groups either. Severe adverse events (SAE) occurred in 25
individuals (16 MMR, 9 placebo, HR 1.77 (95% CI 0.78-4.01)), but all were deemed unrelated to
intervention.
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Conclusions/Learning Points: MMR vaccination at 5-7 months of age was associated with little to no
increased risk of short-term adverse reactions and SAEs.



PDO0030 / #1459

SAFETY AND IMMUNOGENICITY OF THE LIVE-ATTENUATED VARICELLA VACCINE IN SOLID
ORGAN TRANSPLANT RECIPIENTS: A SYSTEMATIC REVIEW AND META-ANALYSIS

E-Poster Discussion
E-POSTER DISCUSSION SESSION 03: VACCINES (STATION 03)

Pierre-Philippe Piche-Renaud?, Erika Lee?, Catherine Ji3, Jenny Huang*, Elizabeth Uleryk®, Chia Wei
Teoh®, Shaun Morris?, Karina Top?, Julia Uptong, Manav Vyas®, Upton Allent

IHospital for Sick Children, Division Of Infectious Diseases, Toronto, Canada, 2St. Michael's Hospital,
Division Of Clinical Immunology And Allergy, Toronto, Canada, 3University of Toronto, Department Of
Family And Community Medicine, Toronto, Canada, “University of Toronto, Department Of Medicine,
Toronto, Canada, 5E.M. Uleryk Consulting, E.m. Uleryk Consulting, Toronto, Canada, The Hospital for
Sick Children, Nephrology, Toronto, Canada, “Dalhousie University, Department Of Pediatrics,, Halifax,
Canada, 8The Hospital for Sick Children, Immunology, Toronto, Canada, °University of Toronto,
Neurology, Toronto, Canada

Backgrounds: Recent recommendations in solid organ transplant (SOT) recipients have been more
permissible on the use of the live-attenuated varicella vaccine (LAVV) if certain eligibility criteria are
respected. The purpose of this study was to synthesize the available evidence on the immunogenicity,
safety and effectiveness of the LAVV when administered in the post-transplant period.

Methods: Medline and EMBASE were searched using predefined terms to identify relevant studies.
Included articles reported varicella vaccine administration in the post-transplant period in children and
adults. Pooled proportion of transplant recipients who seroconverted, who developed vaccine-strain
varicella and who had vaccine failure (varicella disease) were generated.

Results: After screening and full-text review, nineteen articles (15 studies and 4 case reports) were
included in the review. The articles reported on 715 SOT recipients who received the LAVV in the post-
transplant period, with 330 (46.2%) having immunological investigations performed after vaccination. The
pooled proportion of vaccinees who seroconverted was 88.2% (95% confidence interval 78.0%-96.0%,
n=283/330) and was comparable between liver, kidney and heart transplant recipients, although most
studies reported on liver transplant recipients (Figure). The pooled proportion of vaccinees who
developed vaccine-strain varicella was 0% (0%-1.2%, n=13/635) and the pooled proportion of vaccine
failure was 0.8% (0%-4.9%, n=8/279). Most studies followed clinical guidelines for administering live-
attenuated vaccines with criteria that could include being at least one-year post-transplant, two months
post-rejection episode, and on low-dose immunosuppressive

medications.
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