SYNOPSIS: ROTAVIRUS VACCINATION - WHY EUROPE IS MOVING FORWARD?
G.S.K. Symposium Faculty
GSK, Wavre, Belgium

The burden of rotavirus gastroenteritis (RVGE) is considerable, impacting clinical practice, imposing costs on
health systems, and acting as a source of significant morbidity.? Further, this burden is often underestimated.?

Vaccines against rotavirus (RV) were developed using some of the most comprehensive studies in vaccinology to
date.® These live, attenuated oral vaccines were designed to mimic the protection conferred from natural
infection? and have shown an efficacy higher than 90% in preventing severe cases of RV diarrhoea.* The
substantial public health impact of RV vaccination has been demonstrated worldwide. Post-licensure
effectiveness data from Latin America, the USA and Australia have shown that these vaccines have significantly
reduced diarrhoea associated hospitalisations, outpatients and emergency department visits.*> Additionally,
recently published data has demonstrated the significant impact that vaccination can have in the European
context.57

Despite the 2008 recommendations from the European Society for Paediatric Infectious Diseases (ESPID) and
the European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN),® RV vaccination
coverage in some large European countries remains low.°® To date, only Austria, Belgium, Finland and
Luxembourg have included RV vaccination in their national immunisation programmes.® However, the situation in
Europe is slowly improving.® Recent data on the benefit/risk assessment of rotavirus vaccination from different
parts of the world - along with a better understanding of the burden of the disease - contributed to a change in
perspective.®1%11 The recent decision in 2012 to introduce RV vaccination into the UK schedule may indicate a
growing interest in the prevention of RVGE.!?

This symposium will allow the audience to understand how RV can be prevented and that 6 years after RV
vaccine registration, Europe is moving forward.
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SYNOPSIS: ADDRESSING INVASIVE AND NON-INVASIVE VACCINE-PREVENTABLE DISEASES IN
YOUNG CHILDREN

G.S.K. Symposium Faculty
GSK, Wavre, Belgium

The control of childhood infectious diseases remains the major motivation for implementing effective and durable
health programmes, with paediatric vaccination schedules forming one of the major strategies. Success has been
achieved with existing vaccines and vaccination programmes against pneumococcal diseases, Haemophilus
influenzae type b (Hib) and meningococcal capsular group C (MenC) invasive disease, as well as pertussis,
hepatitis B and poliomyelitis.1* However, challenges remain including vaccine availability, adherence to
schedules, the continued documentation of sustained vaccine effectiveness, and the residual burden of invasive
and non-invasive disease.

The increased availability of vaccines and their inclusion in immunisation programmes has created crowding of
the vaccination calendar. Combination vaccines have been a strategy to address this issue. Hexavalent vaccines,
combining the diphtheria, tetanus, pertussis, hepatitis B virus, poliovirus and Hib antigens, have been developed
in this context. Use of these combination vaccines has contributed to improved timeliness and adherence to
childhood immunisation programs.* More than a decade of clinical experience with these hexavalent combination
vaccines is now available.>Some of the highlights of this experience will be discussed within this symposium.

Bacterial meningitis remains a serious global health threat causing an estimated 170,000 deaths each year.® The
annual incidence rate of meningococcal disease differs across countries; in 2009 the rates were 0.92/100,000 for
Europe and 0.28/100,000 in the United States.” Meningococcal capsular groups A, B, C, X, Y and W135 are
responsible for severe disease.® MenC monovalent conjugate vaccines are now widely used throughout Europe.?
This success has stimulated the development of quadrivalent meningococcal conjugate vaccines, broadening the
coverage to capsular groups A, W135 and Y (MenACWY). In Europe, two MenACWY vaccines are available.8°
This symposium will focus on the use of these vaccines in infants and toddlers.

Pneumococcal infections include serious diseases such as meningitis and bacteraemia, as well as milder but
more common illnesses, such as otitis media.’® The latest WHO report highlighted that of the estimated 8.8
million global annual deaths amongst children < 5 years of age, 476,000 were caused by pneumococcal disease,
making these infections a leading cause of vaccine-preventable deaths in children worldwide.'® Otitis media,
although a less severe condition, is one of the most frequent bacterial infections for which medical advice is
sought.12 As a result, it places a considerable burden on healthcare resources.'*'3 Furthermore, otitis media
causes significant distress for individual patients and their caregivers, and remains a major contributor to
antibiotic prescriptions in young children.'2* Treatment of these diseases is complicated by antibiotic resistant
Streptococcus pneumoniae, driven by antibiotic overuse to treat respiratory infections.'® This symposium will
focus on pneumococcal H. influenzae protein D conjugate vaccine (PHID-CV) and the results of recently
completed, large, randomised, controlled clinical trials and post-marketing studies.

GSK's hexavalent DTPa-HepB-IPV/Hib*, MenACWY-TT and PHiD-CV vaccines are an important part of GSK's
contribution to global efforts in the prevention of invasive and non-invasive diseases.

*Diphtheria and tetanus toxoids, acellular pertussis, hepatitis B, inactivated poliovirus and H. influenzae type b.
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UPDATE ON VECTOR BORNE DISEASES: EHRLICHIOSIS, BABESIOSIS, ROCKY MOUNTAIN SPOTTED
FEVER AND LYME

S. Nachman
Pediatrics, SUNY Stony Brook, Stony Brook, NY, USA

Background: “Vector-borne disease" is the term commonly used to describe an illness caused by a pathogen
that is transmitted to people by blood-sucking arthropods. The arthropods, either insects or arachnids include
blood sucking insects such as mosquitoes, fleas, lice, biting flies and bugs, and blood sucking arachnids such as
mites and ticks. The term “vector” refers to any arthropod that transmits a disease through feeding activity. This
abstract will focus on the Tick associated vector illnesses.

Methods: Similar to other vector-borne diseases, temperature accelerates the ticks' developmental cycle, egg
production, population density, and distribution. Data on tick vector, pathogen, and presentation and treatment
guidelines were reviewed.

Results: The vector for each of these illnesses has been identified. All ilinesses have been recorded worldwide.
Diagnosis for these pathogens is dependent on suspicion of illness at presentation and may include rash, signs
and symptoms of CNS illness and may mimic symptoms seen in viral illnesses. Treatment is indicated in all
cases of presumed RMSF (doxycycline), and acute severe anemia in Babesiosis (atovaquone plus azitromycin),
but in not emergent in Lyme (amoxicillin or doxycycline) and can often wait confirmation of infection. Treatment of
asymptomatic illness in case of Babesia and Ehrlichia is not indicated.

Conclusions: Vector borne infections are worldwide in presentation. Diagnosis is often driven by suspicion of
disease at time of clinical presentation, and confirmatory laboratory assessments are available. Treatment is
simple and results in clinical cure of illness.
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SAFETY AND IMMUNOGENICITY OF A MENC BOOSTER DOSE IN ADOLESCENTS
F. van der Klis

National Institute of Public Health and the Environment, Centre for Infectious Disease and Control, Bilthoven, The
Netherlands

The main purpose of vaccination is achieving long-term individual (and herd) immunity. For many infectious
diseases, this requires a booster vaccination in addition to primary vaccination. As has been shown previously,
immunity against Meningococcal serogroup C disease (MenC) wanes after several years in infants and toddlers,
indicating that also for MenC a booster vaccination might be necessary. Young children between 0-5 years of age
are most vulnerable to invasive MenC disease. Vaccination at a young age is therefore most appropriate but
does not lead to long term protection.

Since teenagers aged between 12-18 years are also at risk for developing invasive MenC disease, a booster
MenC vaccination during or prior to adolescence can be considered. Determining the appropriate age for this
booster vaccination is a challenge as a booster vaccination during late adolescence probably leads to more
prolonged individual (and herd) protection, but leaves the young adolescents at risk.

In an attempt to determine the optimal age for a booster (second) vaccination, a study is currently conducted in
The Netherlands (TIM study). In the Dutch immunization program, MenC is administered at the age of 14 months
as a single dose vaccination. For the TIM study, three age groups (10, 12 and 15 years) are vaccinated with the
same vaccine that was as used in the routine immunization program.

The results so far from this study will be discussed.



VALUE OF MONOVALENT MEN-C VACCINES IN RELATION TO CONJUGATED MEN-ACYW135- AND
OTHER COMBINATED VACCINES

F. Zepp
Department of Pediatrics, University Medical Center Mainz, Mainz, Germany

Serogroup C polysaccharide-protein conjugate vaccines were introduced over a decade ago and are now used
successfully throughout the world. Recently multivalent meningococcal conjugate vaccines for serogroups A, C,
W-135, and/or Y became available in some countries and protein-based Men B vaccines have just been licensed.
In light of these developments there is an emerging debate which vaccination strategy can provide best
preventive measurements.

Obviously there is not one single solution. The incidence and epidemiology of meningococcal disease vary
geographically and over time. Differences in invasive capsular serogroups and potential effects of ongoing
vaccination programs influenced the epidemiology of infection and disease. Serogroups B, C, and Y are
responsible for the majority of cases in Europe, the Americas, and Oceania; serogroup A has been associated
with highest incidence in Africa and Asia; serogroups W-135 and X have caused major disease outbreaks in sub-
Saharan Africa.

In addition, vaccine-related issues have to be addressed: Durability of protective immune response and optimal
timing of booster immunizations need to be established for every vaccine as well as costs and benefits of Men-
ACWY conjugate vaccines in comparison to monovalent MenC conjugate vaccines. The value of providing
protection against each disease-causing serogroup might differ for countries, depending upon country-specific
disease burden, changes in epidemiology or potential for local outbreaks with non-predominant serogroups.
Especially for countries with high incidence of MenC-disease and low infection rates with MenA, W and Y
continuing with established MenC-vaccination programs might be a wise choice, also leaving room for future
implementation of MenB-vaccines.



IS A SINGLE DOSE OF MENC IN THE FIRST YEAR OF LIFE ENOUGH?
H. Findlow
Vaccine Evaluation Unit, Health Protection Agency, Manchester, UK

In 1999, the UK introduced meningococcal serogroup C conjugate (MCC) vaccines at 2,3,4 months of age with a
single dose for children 1-18 years. In 2006, the schedule was refined to 3, 4, 12 months of age. The potential of
a single MCC priming dose in infancy has been demonstrated.

A UK study provided evidence for reducing the priming doses of MCC-TT together with the positive correlation of
lower quantity of antigen and SBA levels post-primary but a higher magnitude of the booster response. The
results of clinical trials investigating a reduced infant MCC schedule, will be discussed. A UK study, demonstrated
one dose of MCC-TT or MCC-CRM 197 at 3 months to give comparable responses (SBA titres =8) both post-
primary vaccination and post-booster Hib/MCC-TT at 12 months. However, the magnitude of the SBA GMT was
higher in the MCC-TT primed post-booster. A single priming dose of MCC-TT (at 4 or 6 months) compared to two
doses (2 and 4 months) gave high SBA titres in all groups, post-primary and post-booster at 12-13 months, with
the highest SBA responses observed in the 4 month single dose group. A study in Malta, comparing one dose of
MCC-TT or MCC-CRM197 at (3 months) versus two doses of MCC-CRM197 (3 and 4 months), showed a high
proportion of subjects achieving SBA titres 28 following a single dose.

These studies show that a single-dose priming vaccination in infancy can be considered. The UK Joint
Committee on Vaccination and Immunisation has recommended the use of a single priming dose at 3 months
with the move of the second infant dose to adolescence.



MENC SEROSTATUS IN THE POPULATION AND THE PREDICTION OF FUTURE EPIDEMIOLOGY
J. Diez Domingo

Vaccine Research Area of the Public Health Research Centre of the Valencia Government (CSISP), Valencia,
Spain

There is an increasing thinking that Men C vaccination schedule has to be modify. In order to maintain an
appropriate level of herd immunity, it seems to be important to have high level of seroprotection in adolescents
and young adults.

In Valencia, in spite of a vaccination program with catch up until 19 years of age (y.o.a.), the incidence in the
unvaccinated population did not decrease until 2009, which is in contrast to other countries with massive catch-
up programs (e.g. UK, The Netherlands).

We conducted a seroepidemiological study in which we assessed the MenC seroprotection rates in different age
groups, and also estimated the vaccine coverage by means of reviewing the vaccine registry of Valencia. Multiple
imputation was applied for those not included in the registry.

Persistence of antibodies depend on the age of immunization. Five years after receiving one vaccine dose in the
second year of life 30% are seroprotected and 24% at age 11. When a catch up is given at age over 8 y.o.a., the
persistence of antibodies is higher.

In 2011, 30% of the Valencian population 3 to 29 y.o.a. were seroprotected, with the highest proportion in
subjects 17 to 29 years old (47%). Before vaccination, MenC carriage occurred in this age group, and therefore,
having them protected is needed to maintain herd protection. Ideally this should not increase the cost of the
program and a reduction of the number of vaccines given in the first year of life should be considered.



SYNOPSIS: ADOLESCENT VACCINATION: CHALLENGES FOR IMPLEMENTATION OF EFFECTIVE
IMMUNISATION PROGRAMMES

G.S.K. Symposium Faculty
GSK, Wavre, Belgium

Over the years, vaccination of young children has become a real success; however, when it comes to adolescent
vaccination, some progress still needs to be achieved.

Indeed, adolescence is a time of increased independence, resulting in a larger and more diverse social network,
and behaviours that may increase the chances of exposure to infectious diseases.! Many adolescents also begin
to spend more time apart from caregivers, reducing the chance that infectious diseases like meningococcal
meningitis, which progresses rapidly and can be fatal if not treated, will be recognised.*

Outbreaks of meningococcal disease and pertussis among adolescents can cause substantial disease and can
also increase the risk of exposure for others with whom they come in contact.%? This could be of particular
concern for babies and infants who have yet to be immunised and are particularly vulnerable to severe morbidity
from such diseases.® However, booster doses can help maintain the immunity acquired from prior childhood
vaccinations, such as those against pertussis, and can allow 'catch-up' for missed doses.*®

Human papillomavirus (HPV) infection is typically contracted during adolescence soon after sexual debut and
virtually 100% of cervical cancer cases are caused by oncogenic HPV types.®” However, the time from HPV
infection to disease development is long, resulting in cervical cancer and precancerous diseases typically
occurring at a later age. Primary vaccination for adolescent girls against HPV may, therefore, help to protect
against cervical cancer and precancerous lesions of the cervix.®8° Furthermore, treatment of cervical diseases
can lead to obstetrical complications, such as preterm delivery, that may adversely affect newborns.0%! This
further indicates that vaccination against HPV may help reduce various aspects of the disease burden related to
cervical cancer.®1?

In order to be effective, immunisation should be timely and coverage should be high. However, in practice, in
European countries'®14 and in the US,'> many adolescents are not up-to-date with the recommended vaccines
for their age group. Reasons for this low uptake of vaccines include poor awareness among adolescents and
their caregivers about infectious diseases, vaccines and the public health rationale for immunisation
programmes.1*® Adolescents tend to reduce their contacts with healthcare professionals, thereby reducing the
number of immunisation opportunities.!” Adolescent immunisation rates are also hampered by negative
perceptions of vaccination among adolescents, their parents and healthcare providers, including social and
cultural sensitivities about the age at which adolescents are likely to start engaging in risky behaviours.!
Strategies to overcome these barriers, such as educational campaigns, improved tracking of adolescent
healthcare visits, and delivery of vaccines at both schools and other non-traditional settings, could help improve
adolescent immunisation rates.8

Vaccine-preventable diseases such as invasive meningococcal disease, pertussis and those caused by HPV,
especially cervical cancer, cause healthcare burden in the adolescent population, and can have even greater
effects in the longer term, through transmission to others in society, or through effects such as predisposition to
cancer (in the case of HPV).! The challenges for successful implementation of immunisation programmes
targeted to this age group are balanced by the potential benefits for adolescents themselves, for their families
and their society, and even for future generations.
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AN UPDATE ON VACCINES TO PREVENT RESPIRATORY ILLNESSES IN CHILDREN
K.M. Edwards
Pediatrics: Vanderbilt Vaccine Research Program, Vanderbilt University, Nashville, TN, USA

Because of the large burden of influenza in children, preventive vaccines remain a high priority. While the live
vaccines are more efficacious, their reaction profile has restricted licensure in the youngest children. More recent
pediatric studies of adjuvanted seasonal influenza vaccines have demonstrated them to be highly efficacious.
However, concerns remain about their safety in children. To reduce the need for yearly administration of
influenza vaccine, the development of universal influenza vaccines is also being actively pursued and will be
discussed.

Early attempts at generating a formalin inactivated respiratory syncytial virus (RSV) vaccine were marked by
immune mediated reactions, resulting in some fatalities. In spite of these setbacks, attempts at RSV prevention
remain very active. Passive RSV antibody administration to young children at high risk for complications from
RSV is widely utilized in many developed countries; supporting the concept that antibody will prevent RSV
infection. Active immunization using either subunit or biologically or genetically engineered live attenuated RSV
vaccines is being tested in ongoing clinical trials. In addition, the use of live attenuated parainfluenza virus (PIV)
vaccines as vectors for both PIV and RSV antigens is being pursued. With many vaccine candidates for study, it
is hoped that new and promising vaccines will emerge for the routine administration in young children to reduce
the large impact of viral respiratory infections.
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HOW TO MANAGE PEDIATRIC MENINGITIS
T. Tenenbaum

Pediatric Infectious Diseases, Department of Pediatrics, Medical Faculty Mannheim, Heidelberg University,
Mannheim, Germany

Bacterial meningitis is still an important cause of mortality and morbidity despite advances in antimicrobial
therapy. Apart from antibiotic treatment supportive therapy including dexamethasone is widely used. In children
with H. influezae meningitis dexamethasone was shown to significantly prevent hearing loss. In contrast, there is
increasing evidence that the therapy with dexamethasone might not be as beneficial especially in pneumococcal
meningitis as previously reported. The usage of clinical tools such as the bacterial meningitis score may help to
differentiate between acute bacterial meningitis and aseptic meningitis and eventually to determine the correct
diagnosis. Furthermore, biomarkers like procalcitonin may also be more suitable than C-reactive protein to
distinguish between acute bacterial meningitis and aseptic meningitis. However, in very young children such as
preterm babies and neonates diagnosing meningitis remains still a challenge. The performance of lumbar
punctures with consequent culture for meningitis causing pathogens remains the mainstay of diagnostics
especially in this young age group.
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HOW TO MANAGE PEDIATRIC MENINGITIS
N. Principi, S. Bosis, S. Esposito

Pediatric Clinic 1, Department of Pathophysiology and Transplantation, Universita degli Studi di Milano,
Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy

Bacterial meningitis is one of the most serious infections in infants and children, with considerable morbidity and
mortality. Despite the spreading of conjugated vaccines against Haemophilus influenzae type b (Hib), the most
important pneumococcal serotypes and serogroup C meningococcus has reduced the incidence of this infection
in developed countries, it still remains a global public health problem and an important cause of mortality and
disability. Recent guidelines and recommendations based on the best available evidence on the management of
bacterial meningitis in infants and children are clear and conform about diagnostic procedures, management in
pre-hospital settings and secondary care and in the use of targeted antibiotics. Instead, whether corticosteroids
should be used as a complementary therapy to antibacterials is still not clear because of the disparate findings
from clinical trials and clinical evidence. In high-income countries dexamethasone has shown good results to
prevent hearing loss in Hib meningitis if administered before or at the same time as the first dose of antibiotics.
Dexamethasone should be evaluated in pneumococcal meningitis: it may be less beneficial in children with
delayed presentation to medical attention and may be unfavourable in case of cephalosporin-resistant
pneumococci. On the contrary, there is no evidence to recommend the use of corticosteroids in meningococcal
meningitis. Further studies that take into account the epidemiologic changes of recent years, consider enrolment
based on the onset of symptoms and evaluate outcomes such as hearing loss and neurologic sequelae with
advanced techniques are urgently needed.
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DIFFERENCES IN PREVALENCE OF PARASITES IN STOOL SAMPLES BETWEEN TWO DISTINCT ETHNIC
PEDIATRIC POPULATIONS IN SOUTHERN ISRAEL, 2007-2011

S. Ben-Shimol?, O. Sagi?, D. Greenberg?

IPediatric Infectious Disease Unit, 2Parasitology Laboratory, Soroka University Medical Center and Ben-Gurion
University of the Negev, Beer-Sheva, Israel

Background and aims: Intestinal parasite infections cause significant morbidity worldwide, particularly in
developing populations. Two populations reside in southern Israel: the Jewish population (comparable to a
Western population) and the Bedouin population, formerly desert nomads, transitioning to a western lifestyle
(comparable to a developing population). Our aim was to compare total and parasite-specific positive samples
proportions in stool exams between two ethnic pediatric populations in southern Israel.

Methods: A retrospective, laboratory, population-based surveillance. Stool ova and parasites (O&P) tests
examined between 2007 and 2011 were included. Nearly all region residents are being treated by one hospital,
and most O&P tests sent from hospitalized and community patients are performed by the hospital parasitology
laboratory.

Results: 45,978 samples (1 per patient/month) were examined. 16,317 parasites were identified in 12,325
(26.8%) positive samples. Total positive (=1 parasite/stool) stool samples proportion was higher in Bedouin
compared with Jewish children, both in < 5 years (3,797/12,931, 29.4% vs. 850/8,927, 9.5%, respectively, P<
0.001), and in 5-19 years (5,933/14,423, 41.1% vs. 1,745/9,697, 18.0%, respectively, P< 0.001). Blastocystis
hominis and Entamoeba species predominated in Bedouin children 5-19 years, while Giardia lamblia and
Hymenlopis nana predominated in Bedouin children < 5 years, compared with Jewish children.(Table 1)

<5 years 5-19 Years
N, % Bedouin |N, % Jewish |Relative risk N, % Bedouin |N, % Jewish |Relative risk
Parasite children children (range, 95% children children (range, 95%
(N=12,931) (N=8,927) Cl) (N=14,423) (N=9,697) Cl)
BIaStOPy.StIS 850 (6.6%) 230 (2.6%) 2.6 (2.2-2.9) 3,329 (23.1%) ||1,013 (10.4%) 2.2 (2.1- 2.4)
hominis
Glard.la 2,768 (21.4%) (500 (5.6") 3.8(3.5-4.2) 1,590 (11.0%) |349 (3.6%) 3.1 (2.7-3.4)
lamblia
Entirol]?Eba 407 (3.1%) 78 (0.9%) 3.6 (2.8-4.6) 1,720 (11.9%) |381 (3.9%) 3.0 (2.7-3.4)
Entam_oeba 295 (2.3%) 110 (1.2%) 1.9 (1.5-2.3) 1,071 (7.4%) |381 (3.9%) 1.9 (1.7-2.1)
Specles
Other 33 (0.3%) 6 (0.1%) 3.8 (1.6-9.1) 93 (0.6%) 52 (0.5%) 1.2 (0.9-1.7)
protozoa
Hyn;eannoal.epls 250 (1.9%) 11 (0.1%) 15.7 (8.6-28.7) |450 (3.1%) 73 (0.8%) 4.1 (3.2-5.3)
Other 30 (0.2%) 20 (0.2%) 1.0 (0.6-1.8) 63 (0.4%) 164 (1.7%) 0.3 (0.2-0.3)
helminths ' ' ST ' ' T
4,633 isolates 955 isolates in 8,316 isolates (2,413 isolates
in 3,797 in 5,933 in 1,745
Total (29.4%) 850 (9.5%) 3.1(2.9-3.3) (41.1%) (18.0%) 2.3(2.2-2.4)
samples
samples samples samples

[Proportions of parasites prevalence in stool]

Conclusions: Bedouin children were characterized by higher rates of total and positive stool O&P testing,
compared with Jewish children, probably reflecting higher intestinal parasitic disease rates. This may be
associated with lifestyle differences between the two populations living in the same region.
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A PREDICTIVE SIGNATURE GENE SET FOR DISCRIMINATING ACTIVE FROM LATENT TUBERCULOSIS
IN WARAO AMERINDIAN CHILDREN

L.M. Verhagen'?, A. Zomer'3, M. Maes?, J.A. Villalba?4, B. del Nogal®®, M. Eleveld?, S.A.F.T. van Hijum37, J.H.
de Waard?8, P.W.M. Hermans?

1Laboratory of Pediatric Infectious Diseases, Radboud University Medical Centre, Nijmegen, The Netherlands,
2Laboratorio de Tuberculosis, Instituto de Biomedicina, Caracas, Venezuela, 3Centre for Molecular and
Biomolecular Informatics, Nijmegen Centre for Molecular Life Sciences, Radboud University Medical Centre,
Nijmegen, The Netherlands, “Lovelace Respiratory Research Institute, Albuquerque, NM, USA, SDepartamento
de Pediatria, Hospital de Nifios J.M. de los Rios, SFacultad de Medicina, Universidad Central de Venezuela,
Caracas, Venezuela, "NIZO Food Research, Kluyver Centre for Genomics of Industrial Fermentation, Ede, The
Netherlands

Background: Blood transcriptional profiling has improved our understanding of disease pathogenesis of
tuberculosis (TB) in adults and may offer future leads for diagnosis and treatment. It is unknown whether the
existing signature gene sets based on adult cohorts are applicable to childhood cohorts.

Methods: Twenty-seven HIV-negative Amerindian children with TB (n=9), latent TB infection (LTBI, n=9) and
healthy controls (HC, n=9) were selected for gene expression profiling of whole blood. Identified signature genes
were validated by quantitative real-time PCR in an additional cohort of 54 children with LTBI, HC and non-TB
pneumonia.

Results: We identified a 116-gene signature set and a minimal gene set of only 9 genes that showed an average
prediction error of 11% for TB vs. LTBI in our dataset. Furthermore, the minimal set showed a significant
discriminatory value for TB vs. LTBI in all previously published adult studies with average prediction errors
between 17% and 23%. To identify a robust representative gene set that would perform well in genetically distinct
populations, we selected ten genes that were highly discriminative between TB, LTBI and HC in all literature
datasets as well as in our dataset. Functional annotation of these genes highlights a possible role for genes
involved in calcium signaling as biomarkers for active TB.

Class
comparison.
Columns
represent
selected
gene
biomarker
sets in the
literature
sets as well
as in our
dataset.
Rows
represent
the studies
on which
the gene
biomarker
sets
displayed in
the columns
were tested.

Maertzdorf et al.
(Genes Immun
2011;12:15-22)

Signature
gene set

Berry et al. (Nature

This study 2010;466:973-977)

Minimal
TB-LTBI
set

116

Study gene set

Minimal
TB-LTBI-
HC set

Robust 10
gene
gPCR set

86 gene
set

393
gene set

11 gene
set

5 gene
set

Berry et
a

| 20.1

TB vs. LTBI 19.4

not
determined

not
determined

12.5

111

13.0 16.3

Maertzdorf

etal. 191

16.9

not
determined

not
determined

11.3

10.1

10.2 10.1




. not not

This study |11.1 11.1 tetermined ldetermined 590 50.0 33.0 50.0
TBvs. LTBI
average not not
prediction 16.8 15.8 determined |determined 24.6 23.1 18.7 25.5
error
TBvs. LTBI [Berryet 1,55 N0t 1hag 34.9 201 141 273 [304
vs. HC al. determined

Maertzdorf ;0 o |not o5 g 48.9 178 213|262 (328

etal. determined

This study |11.1 ggiermine 4148 14.8 66.7 [741  |741 70.4
TBvs. LTBI
vs. HC not
average 21.4 Metermined 214 32.9 34.9 36.5 425 445
prediction
error

[Performance of signature gene sets]

Conclusions: Our data justify the further exploration of our signature set as biomarkers for potential childhood
TB diagnosis. As the identification of different biomarkers in ethnically distinct cohorts is apparent, it is important
to cross-validate newly identified markers in all available cohorts.
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SEVERE MALARIA IN A DISTRICT HOSPITAL IN RURAL BURKINA FASO: RELEVANCE OF
NEUROLOGICAL SYMPTOMS

S. Jullien?, S. Gies?, A. Montemaggi®, A. Lopez-Bermejo*, D. Sorgho*, L. Mayol*, P. Lionetti®

Paediatrics, Hospital Universitari Doctor Josep Trueta, Gerona, Spain, 2Malariology Unit, Department of
Biomedical Sciences, Institute of Tropical Medicine, Antwerp, Belgium, 3University of Florence, Meyer Children's
Hospital, Florence, Italy, *CMA Saint Camille de Nanoro, Nanoro, Burkina Faso, ’Department of Neurosciences,
Pharmacology and Child Health, University of Florence, Meyer Children's Hospital, Florence, Italy

Background and aim: Malaria is the leading cause of death in children under 5 in sub-Saharan Africa. Aim of
this study was to evaluate epidemiological data of malaria with a special focus on neurologic symptoms in
children admitted to a distric hospital in rural Burkina Faso (BF) where prevalence of malnutrition is high.

Methods: Retrospective study of paediatric malaria cases - positive smear or rapid diagnostic test - admitted
between December 2011 and November 2012 to Saint Camille Hospital, Nanoro (BF) was carried out.
Informations including epidemiological, clinical and outcome data were analyzed.

Results: We reviewed 521 cases (58% male; 52%< 2 years). The majority (92%) were diagnosed during the
high malaria transmission season. All were P.falciparum, (mean parasite density: 61370 trophozoites/uL). 90%
fulfiled WHO criteria for severe malaria. Mean hemoglobin and platelet count were 6.5g/dL and 201K/pL.
Neurological symptoms were evident in 15.93% (83/521) and in 20.54% (107/521) malaria was associated with
moderate to severe malnutrition. Mortality was 5.57% (29/521). Highest parasitaemias were found in infants (p<
0.05). Neurological symptoms and mortality were both associated with higher parasitaemia (p=0.01 and p<
0.0001). Fatal outcome was associated with neurological symptoms (OR:3.2; 95% CI:1.2-9.0; p< 0.05) and
borderline associated with age, malnutrition and thrombocytopenia. Malnutrition was associated with neurological
symptoms (OR:2.4; 95% CI:1.1-5.2; p< 0.05).

Conclusion: Severe malaria was highly prevalent in our setting. Neurological symptoms were the main predictor
of mortality and were more prevalent in malnourished children. Cerebral malaria and death were both associated
with higher parasite load.
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EXTENSIVE PARASITE SEQUESTRATION IS NOT A UNIFORM REQUIREMENT FOR SEVERE P.
FALCIPARUM MALARIA IN GAMBIAN CHILDREN

A. Cunnington®2, M. Bretscher?, S. Nogaro?, E. Riley?, M. Walther®

1Section of Paediatrics, Imperial College London, 2lmmunology and Infection, London School of Hygiene and
Tropical Medicine, London, UK, 3Malaria Immunology and Vaccinology, Division of Intramural Research, National
Institute of Allergy and Infectious Diseases, National Institutes of Health, Rockville, MD, USA

Background and aims: Intravascular sequestration of parasitized red blood cells (pRBC) is believed to cause
severe Plasmodium falciparum malaria (SM) but sequestered parasite burdens have not previously been
compared between children with different manifestations of SM and a control group with uncomplicated malaria
(UM).

Methods: In a nested-case control study, sequestered P. falciparum parasite biomass was compared between
Gambian children with UM and children with one or more features of SM (prostration (SP), cerebral malaria (CM),
severe anemia (SA), or hyperlactatemia (LA)). Circulating parasite biomass was calculated from blood film
parasitemia, total parasite biomass was estimated from the plasma concentration of P. falciparum histidine rich
protein 2 (PfHRP2) using a mathematical model, and sequestered parasite biomass was calculated from the
difference between the two.

Results: Circulating- and total-, but not sequestered-, parasite biomass estimates were significantly greater in
children with SM (n=169 (57.1%) ) than in those with UM (n=127 (42.9%)). Sequestered biomass in patients with
LA or SP was similar to those with UM, whereas sequestered biomass was higher in patients with SA or CM, and
fatal cases. Blood lactate concentration correlated with circulating- and total-, but not sequestered parasite
biomass. These findings were robust after controlling for age, prior antimalarial treatment and clonality of
infection, and over a realistic range of variation in model parameters.

Conclusions: Extensive sequestration of pRBCs is not associated with LA or SP. The pathophysiological
mechanisms that initiate SM may differ between SM syndromes, and different therapeutic strategies may be
required.
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DETERMINANTS FOR TUBERCULQOSIS INFECTION AMONG CHILDREN INVESTIGATED WITH
INTERFERON GAMMA RELEASE ASSAYS AND HAVING CONTACT WITH ADULT TUBERCULOSIS
CASES

E. Critselis?, N.P. Spyridis?, M. Mavrikou?, K. Benetatou?, K. Karavanaki?, C. Bakoula?, M.N. Tsolia?

1Collaborative Center for Clinical Epidemiology and Outcomes Research, First and Second Departments of
Pediatrics, University of Athens School of Medicine, 2Second University Department of Pediatrics, National and
Kapodistrian University of Athens School of Medicine, Athens, Greece

Background and aims: The predictive factors of latent tuberculosis infection (LTBI) among children remain
irresolute. The study evaluated the determinants associated with LTBI among children having contact with adult
index cases.

Methods: A cross-sectional study was conducted among 223 children (mean age+SD:7.8+4.7 years) evaluated
for LTBI. Participants were assessed concomitantly with the tuberculin skin test and QuantiFERON-TB Gold-In-
Tube (QFT-IT) assay. Children with indeterminate QFT-IT findings were excluded. LTBI was defined among
children with positive QFT-IT.

Results: Among the study sample (n=223), QFT-IT results were negative in 59.6% (n=133), positive in 37.7%
(n=84), and indeterminate in 2.7% (n=6) children. Children with LTBI did not differ from their non-infected
counterparts with respect to age (p=0.147), gender (p=0.850), or ethnicity (p=0.220). The proportion of adult
cases among whom the laboratory isolation of M. tuberculosis was confirmed was similar between groups
(p=0.320). LTBI children did not differ from their non-infected counterparts with respect to living conditions and/or
socioeconomic indicators. Following controlling for confounding factors, the multivariate regression analysis
indicated that LTBI was independently associated with lack of prior BCG immunization (adjusted odds ratio,
AOR:4.17; 95% CI:1.33-12.55), patient age (AOR:1.23; 95% CI: 1.09-1.39), and origin from a TB endemic
country (AOR:3.33; 95% CI:1.45-7.69).

Conclusions: Lack of prior BCG immunization was proximally associated with LTBI among children having
contact with adult cases. Additional determinants included greater age and origin from a TB endemic country.
Public health interventions aimed at deterring LTBI among children should account for the identified risk factors
for TB infection.
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PERFORMANCE OF QUANTIFERON TB GOLD ASSAY IN THE DIAGNOSIS OF MYCOBACTERIUM
TUBERCULOSIS INFECTION IN CHILDREN

D. Buonsenso?, G. Delogu?, S. Michela?, D. Goletti?, P. D'Alfonso?, P. Valentini?
1Catholic University of the Sacred Heart, Rome, 2Catholic University of Rome, 3INMI L. Spallanzani, Roma, Italy

Background and aims: QuantiFERON-TB Gold assay (QFT-IT) have been developed to replace tuberculin-skin-
test for the detection of latent tuberculosis infection (LTBI), showing promising results in adults. Its performance
in children is debated, since it has been suggested that their immune system may not be properly mature to
respond to antigenic stimuli. Purpose of this study was to evaluate the performanceof QFT-IT in children with
suspected tuberculosis.

Methods: Retrospective study on children aged 0-14 years evaluated for tuberculosis infection and tested with
QFT-IT assay from January 2007 through July 2010 at Catholic University of Rome.

Results: Of 623 children evaluated, 59 children (9.5%) scored positive, 532 (86.3%) negative and 26 (4.2%)
indeterminate results. Percent of positivity ranged from 7,59% for the 25-36 months group to 10,94% for the 37-
48 months group.

Among the positive results, 21 cases of active TB and 38 cases of LTBI were detected. The sensitivity of QFT-IT
in children with active TB was 80%, ranging from 62.5% in children 25-36 months to 100% in children > 49
months. No statistically significant effect of age on the magnitude of the immune response as assessed by the
amount of IFN-g secreted following RD1 antigens restimulation was found. No differences were observed in the
ability of children of different age to respond to the mitogenic stimuli.

Conclusion: Our study indicate that children < 5 years of age are capable of properly responding to RD1
antigens and mitogen included in QFT-IT, supporting its usefulness in the diagnosis of LTBI/tuberculosis in
children.
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EXTRA-PULMONARY TUBERCULOSIS IN CHILDREN
B. Kampmann?t?
1Paediatrics, Imperial College London, London, UK, 2MRC Unit: The Gambia, Fajara, The Gambia

Extra-pulmonary tuberculosis is a much more frequent presentation in childhood TB compared with adult TB and
has a wide spectrum of clinical manifestations and levels of severity.

My presentation will review the more unusual presentations and explore possible reasons for why this form of TB
might be more commonly found in younger children and in the immunocompromised.

I will describe immunological clues, the role that different strains of mycobacteria might play and discuss the
general management from diagnosis to treatment.
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NEW TESTS FOR TB DIAGNOSIS
M.N. Tsolia

Second Department of Pediatrics, University of Athens School of Medicine, P and A. Kyriakou Children's
Hospital, Athens, Greece

Childhood tuberculosis accounts for a considerable part of the total disease morbidity and mortality burden.
Microbiological confirmation of TB diagnosis among children is the exception rather than the rule due to the
difficulty to obtain adequate specimens and also due to the paucibacillary nature of the disease. The diagnosis is
commonly based on clinical and radiological findings which are often non-specific. The recently developed
interferon gamma release assays (IGRAS) have comparable sensitivity but higher specificity compared to
tuberculin skin test (TST). Therefore, they can be used in a complementary fashion to increase the accuracy of
TB diagnosis. Similar to the TST the IGRAs cannot differentiate between latent tuberculosis infection and active
disease. Microbiological confirmation of TB diagnosis and drug susceptibility testing is important for the effective
treatment of TB in children. Recent advances include new methods for sample collection, optimization of smear
microscopy and modified culture techniques to shorten detection time. The new nucleic acid amplification tests
(NAATS) have lower sensitivity in childhood TB which is usually smear negative due to its paucibacillary nature.
The recent development of the Xpert MTB/RIF assay (Cepheid) is a remarkable advance in TB diagnosis. It is a
real-time PCR technique that detects DNA of Mycobacterium tuberculosis and rifampicin resistance. Within less
than 2 hrs and with minimal sample handling this assay detects 2-3 times more cases compared to smear
microscopy. It has somewhat lower sensitivity compared to culture in children since it detects almost all smear
positive and about two thirds of smear negative samples with repeated testing. Newer promising methods based
on the detection of mycobacterial antigens or volatile organic compounds have relatively low to moderate
sensitivity among adults and they have not been studied in children. Novel holistic approaches including
proteomics and transcriptomics are now being explored to identify new biomarkers and biosignatures specific for
active disease and latent TB infection. Despite the recent advances there is an urgent need for a rapid, simple,
inexpensive point -of-care test for the diagnosis of tuberculosis in children.
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ANTIMICROBIAL RESISTANCE PROFILES VARY BETWEEN AGE GROUPS AND WARD TYPES IN
EUROPEAN CHILDREN LESS THAN 2 YEARS OF AGE

J.A. Bielickil, T. Planche2, M. Sharland®3, ARPEC

1Division of Clinical Sciences, St George's University of London, 2Department of Microbiology, 2Paediatric
Infectious Diseases Unit, St George's Hospital, London, UK

Background/aims: The Antibiotic Resistance and Prescribing in European Children (ARPEC) project aims to
evaluate accurate and reliable surveillance methodology for bacteraemia antimicrobial resistance (AMR) in
neonates and children. The aim of this analysis was to determine the added value of capturing age and patient
location for young children.

Methods: 2011 routine bacteraemia data for 7 key pathogens as defined by the European Centre for Disease
Prevention and Control (ECDC) were collected retrospectively from 15 participating paediatric centres in 12
European countries. Antimicrobial sensitivity results for specified bug/drug combinations were reported and
prevalence of AMR in children under 2 years of age determined for E.coli and K.pneumoniae. This was compared
by age group and location using X2 or Fisher's exact tests.

Results: Out of 755 isolates, 533 came from children < 2 years of age. 244 (45.7%) were E.coli, K.pneumoniae
or P.aeruginosa. 121/244 were from infants <1 month of age. The resistance profiles of E.coli and K.pneumoniae
isolates are shown in figures 1 and 2.
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Combined resistance in E. coli against the 4 bug/antibiotic group combinations considered for NICU and non-
NICU patients is shown in figure 3.

4 antibiotic groups

3 antibiotic groups

2 antibiotic proups
Non-NICU patients

1 antibiotic group ENICU patients

None | |
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% isolates with resistance betweenNICU & non-
MNICU patiens=0.029

[Combined resistance for NICU vs. non-NICU isolates]

Conclusions: There is substantial AMR variability in young children. To capture AMR more accurately it may be
necessary to record more detailed age and ward location information than is presently possible through EARS-
Net.

Age group Aminopenicillins % |Aminoglycosides % | Third generation [Fluoroquinolones %




(x/n) (x/n) Cephalosporins % (x/n)

(x/n)
| <=1month 69.33 (52/75) 16.44 (12/73) 6.58 (5/76) 7.89 (6/76)

| 2-6 months 48.39 (15/31) 18.75 (6/32) 18.75 (6/32) 13.33 (4/30)
| 7-12months  [78.57 (11/14) 14.29 (2/14) 15.38 (2/11) 7.14 (1/14)

| 13-24months  [83.33 (10/12) 15.38 (2/13) [0 (0/12) 0 (0/13)

| p-value |p=0.074 |p=0.980 |p=0.127 \p=0.634

[% E. coli resistant to antibiotic group]

‘ Age group C:;;ﬂaﬂggzga:tifsn% Aminog(l)zlﬁssides% Fluorc()]zli)i(r/lr?)lones* Carbapz)((e%t;ms* %
(x/n)
[ <=1month 132 (8/25) 32 (8/25) |4 (1/25) 4 (1/25)
| 2-6 months 133.33 (7/21) 23.81 (5/21) 0 (0/22) 0 (0/22)
| 7-12months  18.18 (2/11) 9.09 (1/11) 0 (010 0 (0/10)
| 13-24months  (46.15 (6/13) |46.15 (6/13) |61.54 (8/13) 23.08 (3/13)
| P-value |p=0.56 |p=0.245 |p<0.001 Ip=0.041
[% K.pneumoniae resistant to antibiotic group]
Combined resistance NICU patient_s (% isolates with Non NICQ patie_nts (% isolates
resistance) with resistance)
| None 120 141.98
| 1 antibiotic group 53.33 9.51
| 2 antibiotic groups 117.78 8.64
| 3 antibiotic groups 8.89 4.94
| 4 antibiotic groups |0 |4.94
| P-value: 0.029 |Tota| n isolates = 45 |T0ta| n isolates = 81

[Combined resistance in E.coli isolates by ward]
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RELATIONSHIP BETWEEN PREVALENCE OF ANTIMICROBIAL RESISTANCE AND CLINICAL BURDEN OF
RESISTANCE IN CHILDHOOD BACTERAEMIA IN EUROPE

J. Bielicki!, C. Berger?, M. Hufnagel®, T. Planche*, M. Sharland®°, ARPEC

1Division of Clinical Sciences, St George's University of London, London, UK, 2Division of Infectious Diseases
and Hospital Epidemiology, University Childrens Hospital Zurich, Zurich, Switzerland, 2Division of Pediatric
Infectious Diseases, Immunology and Vaccinology, University Hospital Freiburg, Freiburg im Breisgau, Germany,
“Department of Microbiology, >Paediatric Infectious Diseases Unit, St George's Hospital, London, UK

Background and aims: Antimicrobial resistance (AMR) surveillance programmes usually report resistance
prevalence. This may lead to biased conclusions about the overall burden of resistance. We compared the
pattern of childhood bacteraemia AMR in Europe using prevalence and rate statistics.

Methods: Childhood bacteraemia AMR surveillance data collected retrospectively for 2011 from 11 European
centres was analysed to identify AMR and MDR prevalence and isolation rate per 100,000 occupied bed days
(OBD) for E.coli, K.pneumoniae, P.aeruginosa, E.faecalis, E.faecium and S.aureus. Standardised definitions of
MDR were applied. Prevalence and rates were compared for Northern (Estonia, France, Germany, Lithuania,
Netherlands, Switzerland, UK) and Southern (Greece, Italy, Slovenia, Portugal) countries.

Results: Results are presented in table 1.

N isolates with

N isolates/ N MDR isolates/
0,
Region %any AMR | o) MDR (95%C1) | 100,000 OBD any AMR/ 100,000 OBD
(95%Cl) (95%C)) 100,000 OBD (©95%C)
(95%Cl)
| North 143.0 (36.3-49.9) [13.0(9.0-18.4) [53.3 (46.3-61.1) [22.9 (18.5-28.2) (6.9 (4.6-10.0)
| South 150.6 (45.2-56.0) |22.5 (18.3-27.4) |84.5(75.7-94.1) |43.0 (36.6-49.7) |19.0 (15.0-23.8)

[Prevalence & rate of resistant BSI in EU countries]

Although the overall prevalence of AMR is high (43.0% and 50.6% in Northern and Southern countries,
respectively), childhood AMR burden is relatively low (22.9 and 43.0 resistant isolates/100,000 OBD in the North
and South, respectively). AMR prevalence is relatively similar in Northern and Southern European centres.
However, the rate of AMR isolation differs substantially, which may be explained through higher MDR prevalence
and a higher isolation rate for the surveyed pathogens in Southern countries.

Conclusion: The statistics currently in common use for AMR surveillance help to identify regional and temporal
trends in AMR development. However, they may provide little information on the burden of AMR disease for
clinical management.
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SERUM SOLUBLE ST2 AS DIAGNOSTIC MARKER OF BACTERIAL SIRS IN CHILDREN

F.l. Calo Carducci?, L. Folgoril, M. De Luca!, D. Amodio?, L. Rotondi Aufiero?, G. Li Pira3, A.C. Vittucci?, L.
Gramatical, G. Pontrellit, P. D'Argenio!

1University Hospital Pediatric Department, ?Pediatric Department, 3Department of Pediatric Hematology and
Oncology, Bambino Gesu Children's Hospital - IRCCS, Rome, Italy

Background and aims: Early diagnosis of bacterial vs non-bacterial infections in children with systemic
inflammatory response syndrome (SIRS) still remains a hard challenge. In the contest of new biochemical
markers research, we explored the possible role of the soluble secreted form of ST2 (sST2).

Methods: The study was conducted in a tertiary care paediatric hospital in Rome. It was a prospective,
obsvervational study including all patients aged 0-12 years fulfilling criteria for SIRS with suspected infective
aetiology, hospitalized between July 2011 and October 2012. Blood samples were collected at the time of the
enrolment and the sST2 measurement was carried out by Enzyme-linked immunosorbent assay (ELISA) and
compared with Procalcitonin values.

Results: Overall, 64 patients with SIRS diagnosis were included. Among them, 41 were classified as bacterial
and 23 as non-bacterial infections. The median value of sST2 resulted 1327.0 pg/ml in the bacterial cohort, 209.1
pg/ml in non-bacterial SIRS, and 108.0 pg/ml in the control group (p< 0,05). ROC curve analysis revealed that
both sST2 and PCT resulted in significant area under the curve (AUC) (0.9 for sST2, 95% CI: 0.8-0.96, p<
0.0001; 0.89 for PCT, 95% CI: 0.77-0.96, p< 0.0001).

Conclusion: Our findings demonstrate that children with SIRS associated with bacterial infection present
significantly increased levels of sST2 compared to non-bacterial SIRS and healthy children. Noteworthy, ROC
curve analysis indicated that sST2 has a significant diagnostic performance in early identification of bacterial-
SIRS, similar to PCT. Therefore, sST2 level may prove useful in distinguishing between bacterial and non-
bacterial SIRS in children.
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ARE C-REACTIVE PROTEIN AND PROCALCITONIN BOTH NEEDED FOR DETECTING SERIOUS
BACTERIAL INFECTIONS IN FEBRILE CHILDREN? VALIDATING AND IMPROVING THE LAB-SCORE

R.G. Nijman?, H.A. Moll%, S. Vredebregt!, A. Gervaix?, F. Weerkamp?, F. Smit*, Y. Vergouwe®, Y.B. de Rijke®, R.
Oostenbrink?!

1Department of Pediatrics, Erasmus MC - Sophia Children's Hospital, Rotterdam, The Netherlands, ?Division of
Pediatric Emergency, University Children's Hospital, Geneva, Switzerland, 3Department of Clinical Chemistry,
4Department of Pediatrics, Maasstad Hospital, SDepartment of Medical Decision Making, Erasmus MC, University
Medical Centre Rotterdam, Department of Clinical Chemistry, Erasmus MC - Sophia Children's Hospital,
Rotterdam, The Netherlands

Background: The Lab-score, including C-reactive protein (CRP), procalcitonin (PCT), and urinalysis, is a
powerful, validated tool to assess the risk of serious bacterial infection (SBI) in febrile children.(Galetto-Lacour
2010) Kinetics of inflammatory markers suggest a potential differentiating role of duration of disease

Aim: Validating the Lab-score and updating the Lab-score with duration of fever; constructing a clinical algorithm
to minimize diagnostic testing.

Methods: Previously healthy children with fever, aged 1 month to 16 years, attending the emergency
departments of the Erasmus MC-Sophia university children's hospital and the Maasstad teaching hospital
(Rotterdam, the Netherlands) between 2009 and 2012 were eligible. Standardized clinical signs and symptoms,
CRP, PCT, and urinalysis were collected prospectively. Lab-Score: CRP 240 mg/L, 2 points; 2100 mg/L, 4 points;
PCT =0.5 ng/mL, 2 points; 22.0 ng/mL, 4 points; positive urine dipstick, 1 point (range 0-9 points). Logistic
multivariable regression analysis was used to calculate diagnostic performance and to determine added value of
duration of fever.

Results: 1,055 children were included, median age was 1.6 years (IQR: 0.8-3.5), 170 children (16%) had SBI.
The Lab-score validated well (ROC area 0.79, 95% CI 0.71-0.87); Lab-score 23 points was useful to identify
children with SBI (positive LR: 4.13, 95% CI: 3.37-5.07). Duration of fever had no added value to the Lab-score.
PCT did not alter post-test probabilities substantially in children with elevated CRP levels.

|CRP 240 mgl/l |2 points
|CRP 2100 mg/I 4 points
|PCT 20.5 ng/ml |2 points
[PCT 22.0 ng/ml 4 points
|Urinalaysis: positive dipstick |1 point

[Table 1. Original Lab-score (range 0 - 9 points) (]

Conclusion: The Lab-score performed well in a prospective cohort of febrile children. Depending on clinical risk
thresholds, diagnostic testing can be limited to CRP in febrile children.
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ROLE OF PROPHYLACTIC ANTIBIOTICS IN PREVENTING SEPSIS IN NEONATES BORN THROUGH
MECONIUM STAINED AMNIOTIC FLUID(MSAF)- A RANDOMIZED CONTROLLED TRIAL

A. Goel?, S. Nangia?, A. Saili?, S. Sharma3, V. Randhawa*

1Department of Pediatrics, 2Department of Neonatology, Lady Hardinge Medical College and Kalawati Saran
Children Hospital, 3Department of Pathology, “Department of Microbiology, Lady Hardinge Medical College,
University of Delhi, New Delhi, India

Background: Most newborns with MSAF receive antibiotics as meconium has been incriminated to increase
incidence of both intraamniotic and postnatal sepsis. Due to rising concerns about inadvertent overuse of
antibiotics, this practice needs to be systematically evaluated.

Aims: To evaluate the role of prophylactic antibiotics on occurrence of neonatal sepsis in term neonates born
through MSAF.

Methods: Out of 359 eligible neonates, 109 were excluded based on exclusion criteria and remaining 250
randomized to Study (Antibiotic group - receiving first line antibiotics for 3 days), and Control (No Antibiotic)
group. Both the groups were evaluated for sepsis on clinical and laboratory parameters. All neonates were
monitored for complications related to MSAF. After discharge babies were followed up for sepsis till 28 days of
life.

Results: 121 babies were randomized to Antibiotic group and 129 to No Antibiotic group. Of the total 250
neonates, 24 (9.6%) developed suspected sepsis, 8 in Antibiotic (6.6%) and 16 in No Antibiotic group (12.4%)
(p=0.12,0R 0.5, 95% CI: 0.21-1.22). Culture proven sepsis occurred in 12 babies (4.8%), 5 in Antibiotic and 7 in
No Antibiotic group (4.13% vs. 5.42%, p= 0.63, OR 0.75, 95% CI: 0.23-2.43).The incidence of mortality (2.5% vs.
2.3%), meconium aspiration syndrome.

(18.2% vs. 15.5%, p=0.57) and other complications like air leaks, PPHN and intracranial hemorrhage was
comparable between the two groups.

Conclusions: Prophylactic antibiotics in neonates born through MSAF do not reduce the incidence of sepsis.
Hence, empiric use of antibiotics without documented evidence of infection should be avoided.
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TRENDS IN ANTIBIOTIC PRESCRIBING BY MORBIDITY GROUP AND ANTIBIOTIC CLASS. A REPORT
FROM THE ROYAL COLLEGE OF GENERAL PRACTITIONERS DATABASE

D. Fleming, H. Postle, H. Durnall
Research and Surveillance Centre, Royal College of General Practicioners, Birmingham, UK

Background and aims: Antibiotic resistance and excessive prescription of antibiotics are major problems. Most
antibiotic prescriptions are issued in primary care and much publicity has been given to reduce prescribing. The
RCGP Research Centre conducts weekly surveillance of antibiotic prescribing by diagnosis age and antibiotic
class, which has been validated against national dispensing data (PACT). We used the accumulated database to
examine trends since 2007.

Methods: Annual age specific (0-4,5-14) person and antibiotic Item prescribing rates per 1000 persons (PPR and
IPR) were calculated and examined for trend in morbidity linked group and antibiotic class.

Results: There is no secular trend in PPR and IPR for total antibiotics(figurel). More males than females 0-4
experience RTI and receive antibiotics. PPR are approximately twice IPR indicating each child has an antibiotic
prescription twice per year.

Average annual PPR and IPR for antibiotic prescriptions 2007-2011

a) 0-4 age group

b) 5-14 age group
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The average incidence of RTI in each year and the RTI plus prescription
a) 0-4 age group

b) 5-14 age group
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[Figure 2]

Figure 2 includes RTI annual incidence rates per 100,000 and incidence rates of antibiotics linked to RTI. 33% of
children 0-4 and 4% age 5-14 were prescribed an antibiotic for RTI.

Conclusions: There have been no substantial changes in the numbers of children receiving antibiotics nor in the
proportions receiving them for RTI over the last 6 years.
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NEURODEVELOPMENTAL OUTCOME OF PRETERM INFANTS WITH POSTNATALLY ACQUIRED
CYTOMEGALOVIRUS INFECTION

J. Nijman, J. Gunkel, M. Jongmans, C. Koopman-Esseboom, I.C. van Haastert, L.S. de Vries, M.A. Verboon-
Maciolek

Neonatology, University Medical Center Utrecht, Utrecht, The Netherlands

Introduction: Long-term sequelae of postnatal CMV infection in preterm infants are insufficiently evaluated. The
aim of this study was to assess whether postnatally acquired CMV infection in preterm infants affects their
neurodevelopmental outcome.

Methods: Preterm infants (< 32 weeks) treated in our NICU between January 2007 and December 2010 were
included. Postnatal CMV infection was diagnosed at term-equivalent age, using CMV PCR in urine. Congenital
CMV infection was excluded. Clinical, demographic and neuro-imaging data were collected. Neurodevelopmental
outcome was assessed using Griffiths Mental Developmental Scales (GMDS) at 16 months and 24 months
corrected age (CA), respectively, and Bayley Scales of Infant and Toddler Development-Ill (BSITD-IIl) at 24
months CA, as well as age of independent walking. Differences in neurodevelopmental outcome between
infected and non-infected infants were calculated.

Results: CMV status was determined in 449 infants of whom 390(87%) and 326(73%) were assessed at 16
months and 24 months CA, respectively. Sixteen % of studied infants had postnatal CMV infection. Infected
infants had significantly lower gestational age, were more frequently born from non-native Dutch mothers and
more often developed lenticulostriate vasculopathy compared to non-infected infants. At 16 months CA, infected
infants performed better on the GMDS locomotor scale (p=0.049). They were also significantly younger able to
walk unaided (p=0.026). Multivariable linear regression analysis showed that this difference was related to
ethnicity. There were no differences between infected and noninfected infants at 24 months CA.

Conclusion: Postnatal CMV infection in preterm infants does not adversely affect neurodevelopmental outcome
at two years CA.
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IMPACT OF SEPSIS ON NEUROLOGICAL OUTCOME AT 2 YEARS' CORRECTED AGE IN PRETERM
INFANTS

P. Karagiannit, M. Kyriakidou?, C. Tsakalidis?, D. Rallis?, P. Pratsiou®, N. Nikolaidis*

12nd NICU, Aristotle University of Thessaloniki, Papageorgiou General Hospital, 2Department of Physiotherapy,
General Papageorgiou Hospital, Thessaloniki, Greece, Thessaloniki, Greece

Background and aims: Neonatal sepsis causes high mortality and morbidity in preterm infants, but less is
known regarding the long-term outcome after sepsis. This study aimed to determine the impact of sepsis on
neurodevelopment at 2 years' corrected age in extremely preterm infants.

Methods: Infants born between 2004 and 2008 at 24 ®7 to 32 %7 weeks' gestational age were included in the
study. Neurological outcome was assessed with the Hammersmith Infant neurological examination.

Results: Of 215 infants, 61 (28.4%) had proven sepsis, 41 (19.1%) had suspected sepsis, and 113 (52.6%) had
no signs of infection. Cerebral palsy (CP) occurred in 10 of 61 (16.39%) infants with proven sepsis compared with
5 of 113 (4.42%) uninfected infants (odds ratio [OR]: 4.23 [95% confidence interval (Cl): 1.376-13.042]; p=0.011).

Multivariable analysis confirmed that proven sepsis independently increased the risk of CP (OR: 1.52 [95% CI:
1.09-3.4]; p=0.02). In contrast, suspected sepsis was not associated with the increased risk of CP. The presence
of pathologic brain ultrasonography, birthweight, and gestational age increased the risk of CP (p=0.012, p=0.04,
p=0.045, respectively)

Conclusions: Proven sepsis significantly increases the risk of CP in preterm infants, independent of other risk
factors. Better strategies aimed at reducing the incidence of sepsis in this highly vulnerable population are
needed.
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TRENDS IN HEALTHCARE ASSOCIATED BLOODSTREAM INFECTIONS (HABSI) IN A NEONATAL
INTENSIVE CARE UNIT (NICU) OVER A 20-YEAR PERIOD (1992-2011)

E.H. Verstraete?, G. Claeys?, |. Leroux-Roels?, D. Vogelaers®, P. Vanhaesebrouck*, S. Blot!

internal Medicine, University Ghent, 2Laboratory of Clinical Biology, 3Internal Medicine, “Neonatal Medicine,
Ghent University Hospital, Ghent, Belgium

Background and aims: HABSI is the most frequent infectious complication in NICU's. Given favorable trends in
survival, it is expected that a higher proportion of NICU patients is at risk for HABSI. Previous studies report
prevalence rates from 5 till 32%. We evaluated trends in prevalence of HABSI over a 20 year period.

Methods: Since 1992 a hospital-wide prospective surveillance of HABSI is organized at Ghent University
Hospital. HABSI, either possible or definite, are defined according to NICHD criteria. Neonates who died < 48h
after birth are excluded. Trends in prevalence are expressed as number of HABSI/100 NICU admissions (%).

Results: Over the study period 682 episodes of HABSI occurred in 9829 admissions (6.9%). HABSI rates are
shown in the figure and ranged between 2.2% (1994) and 13.4% (1992). No trend was observed. HABSI were
mostly caused by coagulase-negative Staphylococci (62.9%) and Enterobacteriaceae (15.5%). Pseudomonas
and Candida species are rare. An increase in S. aureus was observed in more recent years albeit the prevalence
of S. aureus HABSI remains low: 20/5449 admissions (0.4%) in 1992-2003 vs. 53/4380 admissions (1.2%) in
2004-2011. No other trends in species distribution were observed.
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Conclusion: Prevalence of HABSI remained stable over the past two decades and is in line with the results of
other researches. Nevertheless, a 7% prevalence on average indicates that HABSI remains an issue in neonates
and stresses the need for vigorous application of evidence-based prevention measures.
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15 YEARS PROPSECTIVE SURVEILLANCE FOR NEONATAL HSV IN AUSTRALIA INDICATES DECLINING
MORTALITY, INCREASING HSV1 DISEASE, AND OVERREPRESENTATION OF YOUNG MOTHERS

C. Jones'?23, C. Raynes-Greenow!?3, D. Isaacs’?, APSU Study Investigators and Contributors to the Australian
Paediatric Surveillance Unit

1Sydney Medical School, The University of Sydney, 2Dept. of Microbiology and Infectious Diseases, 3Centre for
Perinatal Infection Research, The Children's Hospital at Westmead, Sydney, NSW, Australia

Background: Neonatal herpes simplex virus (HSV) infection is uncommon and can be lethal. National
surveillance has been undertaken in Australia since 1997 over which time recommended antiviral doses have
increased and sensitive molecular diagnostic techniques have become available.

Objectives: To describe the epidemiology, management and mortality of neonatal HSV infection in Australia over
the 15 year period (1997-2011).

Methods. Prospective surveillance was undertaken through the Australian Paediatric Surveillance Unit. De-
identified clinical, demographic and management data were obtained from notifying child health clinicians and
compared with population norms where applicable.

Results: 130 confirmed cases of neonatal HSV disease were identified in 15 years from 261 notifications (94%
response rate)( reported incidence of 3.33 cases/100,000 live births). The incidence was stable whereas the
mortality rate signficantly declined over the study period (25% to 18.5%, F=4.21, p=0.042). Young mothers (< 20
years) were overrepresented in the series compared to the Australian population (18.4% vs 4.0% ; P < 0.001).
HSV-1 accounted for 61% of cases, and the rate of HSV-1 infection significantly increased compared to HSV-2
over the study period. High dose parenteral acyclovir (60mg/kg/day) was prescribed the majority of infants from
2002.

Conclusions: Mortality from neonatal HSV disease in Australia remains high but has declined over the last 15
years. Changes in HSV serotype, prescribing practices and diagnostic techniques may account for this change.
HSV-1 is the major serotype causing neonatal disease in Australia, particularly in offspring of adolescent mothers
with genital herpes, who represent an important group to target for prevention.
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GBS MENINGITIS IN BABIES < 90 DAYS OF AGE: A UK AND REPUBLIC OF IRELAND PROSPECTIVE
STUDY

1.O. Okike?, R. Blackburn?, K.L. Henderson?, B. Muller-Pebody?, K. Sinka?, L. Jones*, N. Ninis®, A. Johnson?, M.
Anthony®, M. Cafferkey’, P.T. Heath?

I1Clinical Sciences & Vaccine Institute, St George's, University of London, 2HCAI & AMR, Health Protection
Agency, London, 3immunization, Health Protection Scotland, Glasgow, “Paediatrics, Royal Hospital for Sick
Children, Edinburgh, 5Paediatrics, St Mary's Hospital, Imperial College NHS Trust, London, ®Neonatalogy, John
Radcliffe Hospital, Oxford, UK, “Irish Meningococcal and Meningitis Reference Laboratory, Dublin, Ireland

Background and aims: Group B streptococcus (GBS) is the leading bacterial cause of meningitis in neonates. A
United Kingdom (UK) and Republic of Ireland (ROI) study in 2000-1 reported an incidence of 0.15/ 1000 live
births with a case fatality rate (CFR) of 12%. We aimed to define the current incidence and outcome.

Methods: Between 1 July 2010 and 31 July 2011, we identified cases of GBS meningitis in babies < 90 days
through a comprehensive prospective surveillance system.

Results: 151 cases were identified (incidence 0.16/ 1000 live births [95% CI: 0.13-0.19]). 78 (52%) male, 31/136
(23%) preterm (< 37 weeks) and the median age of disease was 14 days (range 0-88). The majority (99, 66%)
were late onset (>6 days of life) at presentation and most babies (90, 66%) were at home when clinical features
first developed. Presenting features were non-specific (poor feeding (74%), lethargy (71%), irritability (70%),
fever (55%), respiratory distress (55%), poor perfusion (52%). Overall CFR was 5% and 32 (25%) had a
significant complication at discharge.

Conclusion: The incidence of GBS meningitis has not changed in the UK and the ROI over the last 12 years
although the CFR has fallen significantly (p=0.01). An effective GBS vaccine is required to prevent this condition
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GRAM-NEGATIVE NEONATAL SEPSIS: A SIX YEARS ANALYSIS FROM THE NEONIN SURVEILLANCE
NETWORK (NEONIN)

C. Kortsalioudaki!, S. Vergnano?, N. Kennea?, N. Embleton?, P. Clarke?, J. Chang®, P. Settle®, S. Pattnayak’,
P.T. Heath?', on behalf of the Neonatal Infection Surveillance Network (neonIN)

lpaediatric Infectious Diseases Research Group Division of Clinical Sciences, St George's University of London,
°Neonatal Services, St George's Healthcare Trust, London, 3Newcastle Neonatal Services, Royal Victoria
Infirmary, Newcastle upon Tyne, “Neonatal Services, Norfolk and Norwich University Hospital, Norwich,
5Neonatal Services, Croydon University Hospital, London, ®Neonatal Services, Royal Bolton Hospital NHS
Foundation Trust, Manchester, "Neonatal Services, Medway Foundation Trust, Kent, UK

Background and aims: Gram-negative infection (GNS) is a major cause of morbidity and mortality in neonates.
The aim of this study was to characterise responsible organisms for neonatal GNS in a UK neonatal infection
network.

Methods: NeonlIN is a web-based, infection surveillance database capturing data on culture proven neonatal
infections. For the purposes of this analysis data on GN cases from 2005-2011 were extracted. Early-onset
(EOS) and late-onset (LOS) sepsis were defined as cases occurring within 48hrs and after 48hrs of birth
respectively. Repeatedly positive cultures from the same baby were classified as a single episode if they
occurred within 7 days of each other.

Results: 754 episodes of GNS (involving 462 infants) were identified from 17 neonatal units; representing 16% of
all infections (30% if CoNS excluded). Overall incidence was 2.4/1000 live-births and 21.4/1000 NNU-
admissions. 55% were males. Median gestational-age (GA) was 26 wks (22-41 wks) and median birth-weight
(Bwt) 830g (410-4430g). Multiple episodes of GNS occurred in 31% of infants, more likely to occur in the smaller
GA and Bwt group (p< 0.01). 11% of GNS was EOS (median-GA 29.5 wks; median-Bwt 1200 g); the majority due
to E.coli (70%) followed by H. influenzae (11%). LOS-GNS (median-GA 25 wks; median-Bwt 800 g) was most
commonly due to Klebsiella spp. (29%), E. coli (26%) and Enterobacter spp (17%).

Conclusions: GNS is an important problem, especially in preterm infants. Whilst E.coli is responsible for most
EO GNS cases, Klebsiella spp are a relatively more frequent cause of LO GNS.
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PNEUMOCOCCAL CARRIAGE IN ELEMENTARY SCHOOL CHILDREN, 12-36 MONTHS AFTER
INTRODUCTION OF PNEUMOCOCCAL CONJUGATE VACCINES TO THE NATIONAL IMMUNIZATION
PROGRAM (NIP)

D. Greenberg, N. Givon-Lavi, N. Porat, R. Dagan
Soroka University Medical Center and Ben-Gurion University of the Negev, Beer-Sheva, Israel

Background/aims:

1) To determine pneumococcal nasopharyngeal carriage (Pnc-CAR) rates and colonization density, among 6-
10yrs old elementary school children 12-36m post implementation of 7-valent PCV (PCV7; July 2009) and 13-
valent PCV (PCV13; November 2010) into the NIP;

2) to compare Pnc-CAR dynamics between Jewish children (JC; resembling Western population), and Bedouin
children (BC; largely resembling developing populations).

Methods: The study was initiated 1yr after NIP introduction. Nasopharyngeal swabs were obtained in 2 BC and 2
JC schools in summers, autumns and winters of 2010-12. Density was determined by semi-quantitative culture
using 4-quadrant dilutions. Density was graded as 1+ (lowest), 2+, 3+, and 4+ (highest).

Results: Overall, and VT7/VT13 serotype Pnc-CAR rates were higher among BC than JC (p< 0.001) (FIGURE).
No significant reduction in overall and PCV7/PCV13 serotypes (7VT/13VT) carriage was observed in JC and BC
during the study period. Larger proportion of BC had higher colonization density (3+/4+) than JC for 7VT, 13VT
and non-PCV serotypes (p-values adjusted for age, season and antibiotics in last month 0.049, 0.023, and <
0.001, respectively).

Conclusions:

1) 12-36m after 7PCV/13PCV introduction, PCV serotype carriage rates among children 6-10yrs were still not
negligible;

2) 7VT/13VT prevalence and density among BC were significantly higher than among JC. Elementary school

children may become an important vaccine type pneumococcal reservoir which could negatively affect indirect
protection through herd effect.

Dynamics in Pnc carriage among Jewish children (1C) and Bedouin children (BC) 6-10 years
old, 12-36 months after the introduction of PCVT and PCV13 into the NIP
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UNIVERSAL VACCINATION WITH PCV7 VS. PCV13: CHANGES IN INVASIVE PNEUMOCOCCAL DISEASE
(IPD) INCIDENCE RATES BY CLINICAL PRESENTATION AND CHILDREN AGE

J. Picazo?, J. Ruiz-Contreras?, J. Casado-Flores?, E. Giangaspro?, M.-J. Garcia-de-Miguel*, T. Hernandez-
Sampelayo®, E. Otheo®, C. Mendez’, on behalf of the HERACLES Study Group

IMicrobiology, Hospital Clinico San Carlos, ?Pediatric, Hospital 12 de Octubre, 2Pediatric ICU, Hospital Nifio
Jesus, “Pediatric, Hospital La Paz, 5Pediatric, Hospital Gregorio Marafion, ®Pediatric, Hospital Ramon y Cajal,
"Medical, Pfizer S.A., Madrid, Spain

Background and aims: In 2006 PCV7 was introduced for universal vaccination in Madrid (6 million inhabitants)
and on May 2010 PCV13 replaced PCV7. This study analyses, per- clinical presentation and per- children age,
incidence rates of pediatric IPD in May2007-April2010 (PCV7 period) vs. May2011-April2012 (PCV13 period).

Methods: A prospective, culture and/or PCR-confirmed surveillance of all IPDs requiring hospitalization was
performed in all hospitals with Pediatric department in Madrid. Incidence rates (IR) were calculated as no.
cases/100,000 inhabitants using population data on children in Madrid from the Spanish Instituto Nacional de
Estadistica.

Results: A total of 499 IPDs in the PCV7 and 79 IPDs in the PCV13 periods were identified. Table shows IR of
clinical presentations (BP: bacteremic pneumonia, PE: parapneumonic empyema, PB: primary bacteremia, M:
meningitis) by children age (months) in PCV7 / PCV13 periods.

| ‘<12m. ‘212 - <24m. ‘224 - <60m. ‘260m. ‘Total

BP 5.79/4.08 19.04/2.66 [12.27 1 2.70* 12.63/0.76* 5.51/1.56*
lPE 11.78/1.36 113.57/2.66*  [13.81/8.55 12.36/1.53 5.72/3.12*
PB 115.58/10.88  [5.88/3.99 [1.07 /0.00 10.27 /0.00 12.05/1.07
Y 116.02 / 5.44* 1452 /2.66 [0.77/0.45 0.66 / 0.46 2.16 /0.97*
Total 147.62/27.20*  |40.24/14.63*  [29.00/12.61*  6.25/3.05* 117.09 / 7.70%

[p<0.05 vs. PCV7
period

[IR of clinical presentations by age group]

Conclusions: The significant decrease in IR of overall IPD in the PCV13 period was due to significant decreases
in IR of BP (in global, and in children 224m.), PE (in global, and in children 212-< 24m.) and meningitis (in global,
and in children < 12m.).
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CHANGES IN INCIDENCE OF SEROTYPE-SPECIFIC PRESENTATIONS OF INVASIVE PNEUMOCOCCAL
DISEASE FOLLOWING SWITCH FROM PCV7 TO PCV13 FOR UNIVERSAL VACCINATION

J. Picazol, J. Ruiz-Contreras?, J. Casado-Flores?, E. Giangaspro?, M.-J. Garcia-de-Miguel*, T. Hernandez-
Sampelayo®, E. Otheo®, C. Mendez’, on behalf of the HERACLES Study Group

IMicrobiology, Hospital Clinico San Carlos, ?Pediatric, Hospital 12 de Octubre, 2Pediatric ICU, Hospital Nifio
Jesus, “Pediatric, Hospital La Paz, 5Pediatric, Hospital Gregorio Marafion, ®Pediatric, Hospital Ramon y Cajal,
"Medical, Pfizer S.A., Madrid, Spain

Background and aims: In 2006 PCV7 was introduced for universal vaccination in Madrid and on May-2010,
PCV13 replaced PCV7. This study analyses, per-serotype specific presentations, incidence rates (IR) of IPD in
children =15 years in May2007-April2010 (PCV7 period) vs. May2011-April2012 (PCV13 period).

Methods: A prospective, culture and/or PCR-confirmed surveillance of all IPDs requiring hospitalization was
performed in all hospitals with Pediatric department in Madrid. IRs were calculated as no.cases/100,000
inhabitants using population data.

Results: Table shows IR of presentations (BP: bacteremic pneumonia, PE: parapneumonic empyema, PB:
primary bacteremia, M: meningitis) by serotype in PCV7 / PCV13 periods (*:p< 0.05 PCV13 vs. PCV7 period).

| BP PE PB M Total

lPcv7 [0.24/000 [0.24/0.00 [[0.10/0.00 [0.07/0.00 [0.72/0.19
11 2.23/0.97* [2.26/1.17* [0.10/0.00 [0.07/0.10 [4.79/2.53*
13 l0.14/0.10 [0.51/0.49 |0.07/0.00 [0.03/0.00 0.89/0.58
5 |0.89/0.00* [0.55/0.00 [0.21/0.00 |0.14/0.00 1.88/0.00*
7F l0.55/0.10 0.31/0.39 [0.31/0.10 [0.14/0.00 [1.44/0.58
[19A |0.72/0.00 [0.89/0.00+ [0.75/0.29 |0.62/0.00* [3.77/0.49*
lPcvi3 476 /1.17* [4.76/2.05% [1.58/0.39* |1.16/0.10* [13.49/4.38*
[Non-PCV13 [0.75/0.39 [0.96/1.07 [0.48/0.68 [0.99/0.88 [3.60/3.31
[TOTAL |5.51/1.56* [5.72/3.12* [2.05/1.07 [2.16/0.97* [17.09/7.70*

[IR of clinical presentations by serotype]

IR of serotype 6A-IPDs were: 0.17 (PCV7 period), 0.00 (PCV13 period).

Conclusions: IR reduction of total IPDs (and of BP, PE and M) in PCV13 period was due to reductions in IPDs
by serotypes 1, 5, 19A and PCV13. IPDs by non-PCV13 serotypes did not increase.
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INDIRECT IMPACT OF 10-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV10) AGAINST
INVASIVE PNEUMOCOCCAL DISEASE (IPD) AMONG UNVACCINATED CHILDREN IN FINLAND

J. Jokinen?, H. Rinta-Kokko?, L. Siira?, A.A. Palmu3, M. Virtanen?, H. Nohynek?, A. Virolainen-Julkunen?, P.
Nuorti2>

1Department of Vaccination and Immune Protection, ?2Department of Infectious Disease Surveillance and Control,
National Institute for Health and Welfare, Helsinki, 3Department of Vaccination and Immune Protection, National
Institute for Health and Welfare (THL), Tampere, “Ministry for Social Affairs and Health, Helsinki, University of
Tampere Medical School, Tampere, Finland

Background: PCV10 was introduced into Finnish National Vaccination Programme (NVP) for children born after
May 2010. Indirect effects of PCV10 have not been reported previously. We evaluated the herd impact against
IPD among unvaccinated children two years after the NVP-introduction.

Methods: We conducted IPD surveillance during 2011-2012 in the target cohort (N=116,672) of children
ineligible for NVP (Born Jan"2008 to May 2010). Children vaccinated with PCV10 in a clinical trial during 2009-
2010 (N=30,972) were excluded. Comparative data were collected for years 2005-2006 and 2007-2008 with two
age- and season-matched reference cohorts born from Jan’2002 to May'2004 (A, N=140,555) and from
Jan’2004 to May 2006 (B, N=143,424) (Figure). National Infectious Disease Register data were used for
calculating culture-confirmed overall, PCV10 and PCV10-related (i.e. serotypes belonging to the same serogroup
as PCV10) IPD-rates in these unvaccinated cohorts.
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Results: Table shows the IPD-rates/100,000 person-years (N cases) by cohort and year of observation, and the



relative rate reduction in 2011 and 2012 compared with calendar-time and age-matched periods before NVP-

introduction.

Cohort

Reference cohort A:
Born January 2002 -
May 2004 (N=140,555)

Reference cohort B:
Born January 2004 -
May 2006 (N=143,424)

Target cohort: Born
January 2008 - May
2010 (N=116,672)

Relative rate reduction
% (95%Cl)

Year of
observation

2005 2006

2007 2008

2011 2012

2011 vs
2005&2007

2012 vs
2006&2008

Any
culture-
confirmed
IPD

44.9 (62) 21.0 (29)

51.6 (73) |23.3(33)

40.1 (49) 10.7 (13)

17 (-14, 41)

51 (15, 74)

PCV10 and
PCV10-
related

serotypes

413 (57) [20.2 (28)

51.2 (71) 19.7 (28)

35.2 (43) (9.9 (12)

23 (-7, 46)

50 (11, 75)

[IPD in unvaccinated cohorts before and after NVP]

Conclusions: By 2012, the overall and PCV10&PCV10-related serotype IPD-rates were significantly lower
among children in the target cohort compared with those in the reference cohorts. These data suggest herd
protection against IPD among unvaccinated children.




36

EFFECTS OF 3 YEARS OF IMMUNIZATION WITH HIGHER VALENT PNEUMOCOCCAL CONJUGATE
VACCINES IN GERMAN CHILDREN

M. van der Linden, M. Imdohl

German National Reference Center for Streptococci, Dept. of Medical Microbiology, University Hospital RWTH
Aachen, Aachen, Germany

Objectives: A general recommendation for vaccination with pneumococcal conjugate vaccine (PCV) was issued
for German children <2 years in July 2006. In 2009, higher-valent PCVs were licenced in Germany: PCV10
(April), PCV13 (December). Here, we present data on IPD-cases sent in for serotyping in the seven years
following the start of PCV-vaccination, focusing on the effect on the new serotypes in PCV10 (1,5,7F) and PCV13
(1,3,5,6A,7F,19A).

Methods: Pneumococcal isolates recovered from children with invasive pneumococcal disease (IPD) were sent
to the GNRCS. Serotyping was performed using the Neufeld-Quellung-reaction.

Results: In 2011-2012, a total of 77 cases of IPD in children < 2 years were reported. Cases with PCV7
serotypes had decreased by over 90% (n=4), while cases with non-PCV7 serotypes almost doubled. Particularly,
the six new serotypes increased after PCV7 introduction but decreased after higher-valent vaccine introduction.
In 2011-2012 only 28 cases (PCV13nonPCV7) were reported, as compared to 47 in 2009-2010, representing a
41% reduction. Reduction was observed for serotypes 1(78%), 3(50%), 7F(53%) and 19A(70%). Serotype 5 is
very rare in Germany, and serotype 6A has already almost disappeared because of cross-protection from
serotype 6B. Interestingly, of the 28 cases in 2011-2012 with PCV13 serotypes, 17(61%) were not vaccinated.

Conclusions: Seven years after the general vaccination recommendation reported cases caused by PCV7
serotypes have almost disappeared. Three years after the introduction of higher valent PCVs strong effects are
visible, among children < 2 years due to the additional six serotypes. The reduction of 19A serotype cases was
70%.
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EFFICACY OF MF59®-ADJUVANTED INACTIVATED INFLUENZA VACCINE AGAINST LABORATORY-
CONFIRMED INFLUENZA IN CHILDREN, BY SEVERITY OF ILLNESS

T. Vesikari®, T. Tsai?, A. Hilbert?, U. Nicolay?

1University of Tampere Medical School, Tampere, Finland, 2Novartis Vaccines and Diagnostics, Cambridge, MA,
USA

Background and aims: In follow-up to a previously-reported phase 3, multi-centre, observer-blind study (PIDJ.
2011; 30: 1081-5) comparing efficacies of unadjuvanted inactivated influenza vaccine (I11V) and MF59-adjuvanted
IV (allV) in previously unvaccinated 6-71 month-old children, we re-analysed the database for respective
efficacies against PCR-confirmed clinically-diagnosed lower respiratory tract illness (LRTI).

Methods: Subijects in the trial had been tested for influenza infection if they reported symptoms consistent with
CDC-defined influenza-like illness (ILI) which requires fever =2 37.8° C. In reporting those illnesses, investigators
categorized LRTI as tracheitis, bronchitis, or pneumonia and graded them as clinically mild, moderate, or severe,
without a formal case-definition. We calculated vaccine efficacies (VEs) of the two interventions against any and
serious LRTI endpoints.

Results: Of 110 PCR-confirmed influenza cases, 33 were diagnosed as LRTI: 30 bronchitis, 17 serious; 3
tracheitis or tracheobronchitis, 1 serious; and 0 pneumonia.

Clinical Diagnosis \Vaccine \VE (95% CI) INumber Needed to Treat
LI allv 186% (74-93) 27

LI nv 143% (15-61) 61

|Any LRTI allv 180% (50-92) 77

|Any LRTI MY, 629% (17-83) 1101

|Serious LRTI lallv |94% (98-99) 1133

|Serious LRTI Y [41% (-54-77) 1336

[VE against PCR-confirmed influenza]

Conclusions: VEs of allV against ILI, LRTI, and serious LRTI were similar, perhaps because the ILI endpoint
itself requiring fever indicated a serious degree of illness. The analysis was limited by the imprecision of the
clinical endpoints.
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IMMUNOGENICITY AND SAFETY OF 10-VALENT PNEUMOCOCCAL NON-TYPEABLE HAEMOPHILUS
INFLUENZAE PROTEIN D CONJUGATE VACCINE (PHID-CV) IN HEALTHY FINNISH INFANTS AND
TODDLERS

T. Vesikaril, A. Forstén?, I. Seppa?, T. Puumalainen?, A. Soininen?, M. Traskine®, M. Hezareh3, M. Moreira2, D.
Borys?, L. Schuerman?

lvaccine Research Center, University of Tampere Medical School, Tampere, 2GlaxoSmithKline, Espoo, Finland,
3GlaxoSmithKline Vaccines, Wavre, Belgium

Background and aims: Immunogenicity and safety of PHID-CV (GlaxoSmithKline Vaccines) was assessed in
children in a cluster-randomized, double-blind trial in Finland (NCT00839254), nested within a large invasive
pneumococcal disease (IPD) effectiveness study (NCT00861380).1

Methods: Healthy children (enrolment age 6 weeks [W] to 18 months [M]) received PHID-CV or a control vaccine
(Hepatitis B < 12M, Hepatitis A 212M) according to a 3+1 or 2+1 infant schedule (6W-6M; N=5093), a 2+1 catch-
up schedule (7-11M; N=445) or a 2-dose catch-up schedule (12-18M; N=639). Routine paediatric vaccines such
as DTPa-IPV/Hib and human rotavirus vaccine were co-administered. Safety was assessed in all vaccinated
children, immunogenicity in a subset.

Results: Seropositivity rates and geometric mean concentrations (GMCs) for anti-pneumococcal antibodies are
shown below. GMCs were higher after the 3- than after the 2-dose primary infant schedule; these differences
diminished post-booster.

Table 1: Percentages of PHID-CV-vaccinated children with serotype-specific pneumococcal antibody
concentrations 20.2 pug/ml (according-to-protocol cohort for immunogenicity)

Infant schedules Catch-up schedules
3+1 2+1 2+1 2 doses
6W-6M 6W-6M 7-11M 12-18M
Post- Post- Post- Post- Post- Post- Post-
primary booster primary booster primary booster vaccination
N=209 N=189 N=205 N=193 N=151 N=137 N=167

Vaccine serotypes
1 100 100 98.0 100 98.7 100 99.4
4 99.5 100 99.0 100 100 100 100
5 100 99.5 98.5 100 100 100 100
6B 79.3 94.7 66.3 96.9 60.3 90.5 86.2
7F 100 100 98.5 100 100 100 100
o9V 99.5 100 98.0 100 96.7 100 99.4
14 100 100 98.5 99.5 100 100 100
18C 99.0 98.9 99.0 100 99.3 100 100
19F 98.6 100 97.6 99.5 97.4 99.3 100
23F 84.1 94.7 771 97.4 77.5 97.8 94.0
Cross-reactive serotypes
6A 38.5 76.7 28.1 77.7 37.3 825 63.5
19A 41.3 84.0 422 86.5 62.3 934 95.8

[Table 1]



Table 2: Serotype-specific pneumococcal geometric mean antibody concentrations in PHiD-CV-
vaccinated children (ug/mL) (according-to-protocol cohort for immunogenicity)

Infant schedules Catch-up schedules
3+1 2+1 2+1 2 doses
6W-6M BW-6M 7-11M 12-18M

Sero- Post- Post- Post- Post- Post- Post- Post-
type primary bhooster primary booster primary booster vaccination

N=209 N=189 N=205 N=193 N=151 N=137 N=167
Vaccine serotypes
1 1.86 2.13 137 191 1.96 2.62 187
4 2.47 3.61 187 3.16 5.85 5.45 5.28
5 2.73 3.27 197 2.82 2.40 411 345
6B 0.51 1.43 0.32 1.43 0.27 1.06 0.69
7F 2.90 4.25 176 3.62 3.61 5.44 385
9V 2.23 3.98 138 3.88 1.42 2.81 160
14 5.00 6.40 331 484 3.81 8.38 6.04
18C 6.51 1043 3.38 10.60 10.03 19.87 21.27
19F 5.91 8.04 3.40 7.41 6.64 11.73 12.10
23F 0.68 2.30 0.54 2.18 0.55 2.04 127
Cross-reactive serotypes
6A 0.13 0.53 0.09 0.50 0.11 0.70 0.32
19A 0.15 0.95 0.13 0.89 0.33 1.98 261

N, maximum number of children with available results; post-primary, 1 month post-primary
vaccination; post-booster, 1 month post-booster vaccination; post-vaccination, 1 month post-dose 2;
W, weeks; M, months. Antibody concentrations were measured using GlaxoSmithKline's 22F-ELISA.

[Table 2]

4 serious adverse events (SAEs) in the infant PHID-CV 3+1 group (sepsis, pyrexia, 2 convulsion cases) and 2 in
the infant control groups (petit mal epilepsy, pyrexia) were considered as vaccination-related. 1 fatal SAE
(sudden infant death, not considered vaccination-related) was reported in the infant PHiD-CV 2+1 group.

Conclusions: PHID-CV administered according to different age-appropriate schedules had an acceptable safety
profile and was immunogenic. This information, together with opsonophagocytic activity responses currently
being analysed, will be valuable when long-term serotype-specific protection against IPD will be evaluated.

Funding: GlaxoSmithKline Biologicals SA.

IPalmu, Lancet 2012.
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IMPROVEMENT IN HOSPITAL QUALITY OF CARE AFTER THE INTRODUCTION OF ROTAVIRUS
VACCINATION: A PILOT STUDY IN BELGIUM

A. Alwan!, D. Strens?, M. Raes?, B. Standaert*

IMedical Statistics, MEDSTAT Belgium, Antwerp, ?Realidad, Grimbergen, 2Paediatrics, Jessa Hospital, Hasselt,
4Health Economics, GlaxoSmithKline Vaccines, Wavre, Belgium

Background and aims: Rotavirus gastro-enteritis has its peak during winter periods as other child diseases
such as influenza, RSV, pneumococcal diseases, etc... Rotavirus vaccination has been reimbursed in Belgium
since November 2006. This study aimed to establish a method that could determine whether hospital quality of
care during winter epidemic seasons was improved after the introduction of rotavirus vaccination.

Methods: From a pediatric ward in one hospital in Belgium, nine variables were selected: hospitalization, bed-
day occupancy, bed turnover, nosocomial infection, deaths, unplanned readmission, full-time equivalent, sick
leaves, and overtime work. Factor analysis was used to extract latent variables or factors and their summary
scores were calculated per day. The average scores per annual epidemic period were evaluated to assess an
eventual difference between pre- and post-vaccination periods in hospital pattern and personnel management,
using a two-sided t-test. Lower score indicates better condition.

Results: Two factors were extracted and 6 out of the 9 variables were selected. Factor-1 and Factor-2 represent
hospital pattern and personnel management, respectively. The average pre-vaccination period score was 0.52 for
Factor-1 and 0.15 for Factor-2. A significant reduction in both Factors is seen post-vaccination, with an average
score difference of 1.03+0.60 (standard error) and 0.23+0.72 (p< 0.05). The score analysis per Factor and per
day allows identifying stress periods, mainly seen in the pre-vaccination period.

Conclusions: It is possible to measure hospital Quality of Care using Factor Analysis. Changes in the scores
over time indicate an improvement in quality of care after rotavirus vaccination introduction.
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THE RELATIONSHIP BETWEEN SPECIFIC ANTIBODY TITRES AT BIRTH AND RESPONSE TO PRIMARY
IMMUNISATION

L. Pollock?, C. Jones?, A. Battershy?, S. Barnett!, B. Kampmann?:2

1Academic Department of Paediatrics, Imperial College London, London, UK, ?Vaccinology Theme, MRC Unit;
The Gambia, Fajara, The Gambia

Background and aims: Maternal immunisation increases infant antibody levels, reducing vulnerability to
infection in early infancy. However, there are concerns this reduces response to primary immunisation. We
examine the relationship between specific antibody titres to pertussis, Haemophilus Influenzae type b (Hib),
tetanus and pneumococcus in mother-infant pairs at birth and following infant primary immunisation.

Methods: Healthy mother-infant pairs were recruited from a UK maternity unit (March 2011-January 2012).
Peripheral blood samples from mothers and infants were obtained within 72 hours of delivery and repeated 5
months later, following infant vaccination according to the UK schedule. Specific antibody levels were determined
using standard commercial enzyme-linked immunosorbent assays. Pertussis antibody titres >50FDA U/ml
(defined as “positive” by the manufacturer), Tetanus antibody titres >0.1 IU/ml and Anti-Hib antibody titres
>1.0mg/l were regarded as protective.

Results: 99 mother-infant pairs were recruited, 61 completed follow-up. Maternal and infant antibody levels at
birth to Hib and pertussis were low. Only 33% and 43% of infants had protective titres to pertussis and Hib
respectively. Fold-change in infant antibody level post-immunisation was inversely correlated with antibody level
at birth (rs Hib -0.7; pertussis -0.7; tetanus -0.9; pneumococcus -0.8; all p< 0.0001); however most infants still
developed protective antibody levels post-vaccination (Hib 66%; pertussis 90%; tetanus 96%).

Conclusion: Two-thirds of infants lacked protective antibody titres to pertussis at birth. Although higher levels of
passively acquired antibody at birth were correlated with lower vaccine response, most infants still attained
protective antibody levels. This supports maternal pertussis immunisation in the UK.
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THE KNOWLEDGE OF POSTPARTUM WOMEN ABOUT PERTUSSIS AND INFLUENZA. POSSIBILITY TO
PREVENT THE DISEASE IN THEIR BABIES THROUGH MATERNAL VACCINATION

R.A. Kfouri
Infectious Diseases Department, Santa Joana Hospital and Maternity, Sdo Paulo, Brazil

Background: Pertussis remains a major cause of morbidity and mortality around the world. The main objective
of this study is to describe the knowledge of recent mothers on pertussis and indirect protection of her newborn
through their own immunization. The secondary objective is to evaluate the vaccination coverage against
influenza.

Method: Prospective study, with a epidemiological inquiry applied in 300 patients hospitalized during the
immediate post-natal period, in a hospital in the city of Sdo Paulo, Brazil. The following variables were evaluated:
knowledge about pertussis and its prevention through vaccination and the indirect protection of the newborn as
well as assess vaccination coverage against influenza.

Results: Most of recent mothers, 255 (85.0%) reported knowledge about pertussis, but 246 (82.0%) of them
were unaware about the most susceptible age group to acquire the disease. Almost half (137/45.6%) knew about
the existence of a vaccine, but only 16 (5.3%) believed that the vaccine could be applied in adolescents and
adults. 269 (93.4%) would agree to receive the vaccine in order to protect indirectly their newborn and 272
(90.6%) would accept receiving the vaccine during hospital stay if available. Influenza vaccination in the 2011
season were reported by 241 (80.3%) women, smaller rate than the one reported in the post pandemic season -
2010 (287/300, 95.6%), with statistical significance (p< 0.0001 IC 92.69% -97.6%).

Conclusions: The ignorance about pertussis prevention by post partum women is still high, but their interest
about getting vaccine and protecting themselves and their babies is very high.
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EFFECTIVENESS OF PNEUMOCOCCAL VACCINATION IN CHILDREN < 5 YEARS DURING TRANSITION
ERA FROM PCV7 TO PCV13 IN ITALY, 2010-2013

M.G. Cappelli, V. Cozza?3, G. Caputi*, A. Sallustio?, P. Reggio®, F. Fortunato?, M. Chironna?, D. Martinelli?, R.
Prato?

1Department of Biomedical Sciences and Human Oncology, University of Bari, Bari, 2Department of Medical and
Surgical Sciences, University of Foggia, Foggia, Italy, 3European Programme for Intervention Epidemiology
Training (EPIET), European Centre for Disease Prevention and Control (ECDC), Stockholm, Sweden,
4Prevention Department, Taranto Local Health Unit, Taranto, >Medical Department, Pfizer Italia Srl, Roma, Italy

Background and aims: In May 2010 PCV13 replaced PCV7 in universal vaccination for infants introduced since
January 2006 in Puglia (Italy). A catch-up dose was recommended for children up to 5 years. PCV13 vaccination
coverage was 91% in the 2010 birth cohort.

Our study aimed at estimating the overall vaccine effectiveness (VE) for pneumococcal vaccination during and
after the change in the immunization schedule.

Methods: Since May 2010 to the present, a prospective, laboratory-confirmed surveillance for IPD in hospitalized
children 0-59 months (=60,000) has been implemented involving 28 paediatric wards in regionwide.

Identification and serotyping were performed on sterile sites by PCR. We calculated the proportion of cases
vaccinated (PCV) by vaccine type and the proportion of the population vaccinated (PPV) as vaccination coverage
in general population. We estimated VE (only PCV7; PCV7+PCV13 transition schedule; only PCV13) using the
screening method.

Results: We identified 148 suspected IPD; 46% were < 2 years. Fifthy-nine/148 were sepsis, 5/148 meningitis,
70/148 pneumonias; 14 other diagnosis. According to children’s age, 44.6% received the full PCV7 schedule and
18.2% was vaccinated also against the 6 additional serotypes in PCV13. Thirty children were partially vaccinated
and 25 did not receive any dose.

Serotype 9V (pneumonia) was isolated in 2 children adequately vaccinated with PCV7; serotype 3 (meningitis) in
one non-vaccinated; serotype 15B/C (meningitis) in one vaccinated with PCV13 series. The overall VE was
90.1%.

Conclusions: Three/4 IPD were by PCV13 circulating serotypes. PCV13 is expected to have a large impact on
IPD among young children.
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FUNCTIONAL ANTIBODY RESPONSES TO 13-VALENT VERSUS 7-VALENT PNEUMOCOCCAL
CONJUGATE VACCINE (PCV13; PCV7): A RANDOMIZED, DOUBLE-BLIND TRIAL

C. Juergens?, S. Patterson?, J. Trammel®, D. Greenberg*, N. Givon-Lavi*, A. Gurtman?, W.C. Gruber?, D.A.
Scott?, R. Dagan*

1pfizer Pharma GmbH, Berlin, Germany, 2Pfizer, Inc., Pearl River, NY, 3PharmaNet/i3, Princeton, NJ, USA,
4Pediatric Infectious Disease Unit, Soroka University Medical Center and the Faculty of Health Sciences, Ben-
Gurion University of the Negev, Beer-Sheva, Israel

Background and aims: A randomized, double-blind trial in healthy infants in Israel showed that PCV13 elicited
significantly higher immune responses measured by ELISA than PCV7 for the additional PCV13 serotypes (1, 3,
5, 6A, 7F, 19A), and for common serotype 19F, with similar or lower responses for the remaining serotypes.
Consistent with the IgG responses, PCV13 significantly impacted nasopharyngeal colonization of the additional
serotypes when grouped, as well as serotypes 6C and 19F, with no differences between vaccine groups for
remaining common serotypes. We present a post hoc analysis of functional antibody responses measured by
opsonophagocytic activity assays (OPA) to further understand the relationship between vaccine immunogenicity
and carriage.

Methods: PCV13-serotype OPA titers were determined for a randomly selected subset of subjects (n=100 in
each vaccine group) in sera obtained 1 month post infant series (2, 4, 6 months) and toddler dose (12 months).

Results: Post infant series PCV13 showed significantly higher OPA responses than PCV7 for the PCV13
additional serotypes and for serotype 19F; responses for the remaining common serotypes were similar or lower
(Figure). A similar response pattern was observed post toddler dose. In the PCV13 group, OPA correlated
positively with IgG responses for all 13 serotypes and in the PCV7 group for all 7 common serotypes and
additional serotype 6A.

Figure 1: Geometric Mean Titer (GMT) Ratios After the Infant Series:
PCV13 vs PCV7
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[Figure]

Conclusions: Functional antibody OPA responses for PCV13 compared with PCV7 recipients were similar to
those with anticapsular 1gG-binding antibody, supporting a relationship between immune responses and
nasopharyngeal colonization.
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SAFETY AND IMMUNOGENICITY OF AN INVESTIGATIONAL MATERNAL TRIVALENT VACCINE TO
PREVENT PERINATAL GROUP B STREPTOCOCCUS (GBS) INFECTION

S.A. Madhi!, G. Leroux-Roels?, A. Koen?, L. Josel, C. Cutland?, C. Maes?, A. Ter Meulen?3, F. Wittke3, L. Martell3,
K. Slobod3

IDST/NRF Vaccine Preventable Diseases, University of Witwatersrand, Johannesburg, South Africa, ?Center for
Vaccinology, Ghent University and Hospital, Ghent, Belgium, 3Clinical Development, Novartis Vaccines and
Diagnostics, Cambridge, MA, USA

Background: GBS is a leading cause of neonatal sepsis and meningitis. In the absence of a licensed vaccine, 2
studies were conducted to investigate safety and immunogenicity of the Novartis investigational trivalent
(serotypes la, Ib and 1ll) GBS CRM197-glycoconjugate vaccine, first in non-pregnant and then in pregnant
women.

Methods: Dosage (5 or 20 ug of each glycoconjugate), formulation (unadjuvanted or with Al(OH)s) and schedule
(1 or 2 injections) were first evaluated in non-pregnant Belgian women. Results guided a subsequent study in 320
pregnant South African women examining 5, 2.5 or 0.5 pg dosages (vs placebo) for safety and immunogenicity
(ELISA) at baseline and at delivery.

Results: Vaccines were well tolerated with no vaccine-related SAE. All dosages and formulations were
immunogenic. Day 61 GMC (ug/ml; combining data across groups) showed no added benefit from 20 vs 5 ug
dosage (11.6 vs 14.4 pg/ml); from 2 vs 1 injection (11.8 vs 14.1 pg/ml) or adjuvant vs no adjuvant (10.4 vs 16.0
Mg /ml). Accordingly, pregnant women received 1 injection of unadjuvanted vaccine at dosages < 5 ug.
Responses to 0.5 pg trended lower than those to 2.5 or 5 pg for all serotypes. Among pregnant women with
undetectable la-specific Ab at baseline, highest Ab responses occurred after 5 pug (6.5 pg /ml) vs 2.5 pg (3.2 ug
/ml) or 0.5 pg (2.43 pg /ml; serotype la) dosages.

Conclusions: Data support advancement of a single injection of 5 pg (each glycoconjugate) of unadjuvanted
trivalent vaccine to larger scale studies in pregnant women.
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ECONOMIC ANALYSIS OF 2-DOSE VARICELLA VACCINATIONS - COMPARISON OF THE MODELLING
RESULTS IN THE POLISH AND HUNGARIAN ENVIRONMENTS

K. Mészéaros?, D. Dziurda?, K. Wepsiec34, K. Ersek®, E. T6th®, J. Walczak?, C. Sauboin®, Y.-C. Chen®

1GlaxoSmithKline, Budapest, Hungary, 2GlaxoSmithKlineServices Sp. z 0.0, 3GlaxoSmithKline Services Sp. z
0.0, Warsaw, “Arcana Institute Sp. z 0. o, Krakow, Poland, Healthware Ltd., Budapest, Hungary,
6GlaxoSmithKline Vaccines, Wavre, Belgium

Background and aims: This study aims to assess the impact of co-financed varicella vaccination in Poland and
Hungary (birth cohorts are 389,000 and 90,000), where 130,000 and 40,000 varicella cases are reported yearly.

The cost effectiveness and reduction in cases and complications are estimated and compared.

Methods: An age-structured dynamic model which includes both varicella and zoster diseases was used to
simulate the evolution of varicella over a 30-year time period from payer perspective in both countries. The
conservative assumption on exogenous immunity boosting on zoster incidence was taken into account.

Three scenarios were determined according to coverage and level of reimbursement: 50% reimbursement of
vaccination for children in the 2nd year of life with 35% coverage (Scenariol); 50% reimbursement of
vaccinations for children in the second year of life and catch-up vaccination in the 10th years of age - with 35%
coverage for both cohorts) (Scenario2); universal routine vaccination programme for children in the second year
of life with 98% coverage (Scenario3).

Results: The ICERs (EUR/QALY), the approximate number of varicella cases and number of varicella
complications avoided by the different scenarios for the two countries are the following:

Payer perspective, 30+ Scenariol Scenario2 Scenario3
vear time period  |pgland Hungary |Poland Hungary |Poland Hungary
ICER (EUR/QALY) 7615 7532 7803 5861 22 310 16 157

Varicella cases

i 3 664 000 764 000 3 867 000 1060 000 9 060 000 2 200 000
avoided (approx)
Varicella
complications 176 000 4 600 184 000 7 300 395 000 17 000

avoided (approx)

[Results on ICERs,cases and complications]

Conclusion: The predictions of the model show that co-financing of varicella vaccination in both countries under
the assumed scenarios is likely to be cost-effective. The scenarios show benefits in terms of varicella cases and
costs avoided.
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PREDICTING THE FUTURE: PROJECTING VACCINATION EFFECTS FROM PRE-ROTAVIRUS VACCINE
GASTROENTERITIS EPIDEMIOLOGY IN A LARGE UK PAEDIATRIC EMERGENCY DEPARTMENT

R.D. Marlow?, C. Trotter?, B. Vipond?3, P. Muir3, A. Finn?

1School of Clinical Sciences, ?School of Social and Community Medicine, University of Bristol, SHPA Public
Health Laboratory, Bristol, UK

Background and aims: Rotavirus vaccine will be introduced into the UK immunisation schedule in September
2013. Active prospective rotavirus surveillance is needed to provide a clear understanding of pre-vaccine
epidemiology. Here we report the first season of our ongoing surveillance and predict likely initial vaccine effects.

Methods: During the 2012 rotavirus season (February-July) all children attending Bristol Children's Hospital
Emergency Department with acute gastroenteritis (AGE) (>2 loose stools and/or >1 episode of forceful vomiting
in the last 24hours) were asked to provide a stool specimen and had their symptoms and outcomes prospectively
recorded. Samples were tested for rotavirus, adenovirus, astrovirus, sapovirus and norovirus using realtime-PCR.

Results: There were 1355 AGE attendances (table 1). 32% presented with just vomiting. 34% of those with
diarrhoea provided stool samples. Rotavirus was detected in 54% of samples.

| Age | 0-6m | >6m-ly | >ly-2y | >2y-3y || >3y-4y | >4y-5y | >5-10y | >10y

of cohort | 15.1 (204) | 21.6 (293) | 27.7 (376) | 11.0 (149) | 6.9 (93) | 4.4(59) | 9.2(124) | 4.2 (57)

'Percentage ' '
(number)

[Table 1: Gastroenteritis population breakdown]

Conclusions: From the age distribution of this cohort, only 13% would have been eligible to complete routine
vaccination in the first year of the programme. We predict only a minor impact on the 2014 rotavirus season. By
2015 49% of cases would have been eligible for vaccine. With no catch-up campaign, the observed effect will be
crucially dependent on the threshold of vaccination coverage at which indirect protection is seen in our
population.
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DIVERSE KINETICS OF IGM AND IGG B-MEMORY CELLS POST IMMUNIZATION WITH THE 13-VALENT
PNEUMOCOCCAL POLYSACCHARIDE VACCINE (PCV13) IN ASPLENIC B-THALASSEMICS

J. Papadatou?, C. Piperi?, A. Kattamis?, K. Alexandraki?, M. Theodoridou?, V. Spoulou?!

IFirst Department of Paediatrics, Aghia Sofia Children's Hospital University of Athens, 2Department of Biological
Chemistry, Medical School, University of Athens, 3Thalassemia Unit, Aghia Sofia Children's Hospital University of
Athens, Athens, Greece

Background: Memory B cells(MBCs) have been associated with establishment of immunological memory and
antibody persistence. However, the kinetics of IgM and IgG MBCs in response to vaccination have not been fully
investigated. We studied the kinetics of the serotype-specific IgM and IgG MBCs and IgG antibodies after
immunization with PCV13 in asplenic 3-thalassemics.

Methods: Thirty seven adults(20male,mean age35.7years) were vaccinated with PCV13. All patients had
received 1-4 doses of the 23valent pneumococcal polysaccharide vaccine(PPV23) in the past and one PCV7
seven years earlier. Blood samples for cell and sera isolation were taken at baseline and 28 days after PCV13.
Serotype-specific MBCs were quantified by ELISpot and serum PS-specific antibodies to 3,19A,19F,9Vand23F
by ELISA.

Results: Prior to vaccination, all subjects had detectable IgM and IgG MBCs against all tested serotypes. Post-
PCV13, IgG MBCs increased significantly(p<0.001 for 9V,19F,23F,3;p=0.018for19A) whereas IgM MBCs
remained at baseline levels for all serotypes tested. Serotype-specific IgG antibodies were high at baseline and
increased significantly one month post-PCV13(p=0.014 for3;p<0.001 for19A,9V,19Fand23F). There was a strong
correlation between 1gG MBCs at baseline and 1gG antibody titers one month post-PCV13(p< 0,001
for19A,19F,23F;p=0,036 for9V;p=0,079 for3).

Conclusion: Detectable MBCs at baseline demonstrate the establishment of immunological memory at a cellular
level, following immunization with PCV7(PCV7 serotypes) or natural exposure(non-PCV7 serotypes). Baseline
IgG MBCs could predict the antibody response to secondary immunization providing further evidence for the
association of immunological memory with antibody response. IgM and IgG MBCs diverse kinetics post
vaccination, reveal the distinct immunological characteristics of the different MBC subsets.
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CHANGING EPIDEMIOLOGY OF EMPYEMA FOR CHILDREN IN HONG KONG AFTER THE LAUNCHING OF
CONJUGATED PNEUMOCOCCAL VACCINES

H. Chen'?, P.L. Ho?, S.S. Chiul, C. Yau?, E. Hsu?, T.Y. Wong?, Y.L. Laut

1Department of Paediatrics and Adolescent Medicine, Queen Mary Hospital, ?Infection Control Branch, Centre for
Health Protection, 3Department of Microbiology, Queen Mary Hospital, Hong Kong, Hong Kong S.A.R.

The annual incidence of hospitalized children with empyema was found to be increasing (2008-2012) in Hong
Kong despite of the introduction of conjugated pneumococcal vaccine to the Childhood Immunization Program
(CIP) with evidence of serotype replacement.

Background: Streptococcus pneumonia is the most common cause of pneumonia and empyema. Although
conjugated pneumococcal vaccine has decreased the incidence of pneumococcal disease, their effectiveness in
reducing empyema is unclear with conflicting evidence. In Hong Kong PCV7, PCV10 and PCV13 were
introduced to CIP in September 2009, October 2010 and December 2012 respectively with good coverage.

Aims: To study the annual incidence of hospitalized children with empyema.

Methods: We studied all children admitted to public hospitals with empyema attributable to pneumococcal
infection in Hong Kong (2008-2012). The annual incidence was calculated using the census data. Logistic
regression was used to study the time trend.

Results: The incidence increased over years for children aged < 5 and < 18 years which were statistically
significant. (Table 1 and Fig 1) Empyema was more likely to be caused by non-vaccine serotypes after launching
of conjugated pneumococcal vaccine to CIP. (Fig2)
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[Table 1. Incidence of Empyema (2008-2012)]
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Conclusion: Active surveillance of empyema should be conducted to monitor the changing epidemiology of
empyema after launching of conjugated pneumococcal vaccines.

Acknowledgement: Colleagues in CHP for data retrieving.
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AETIOLOGY, RISK FACTORS AND OUTCOME OF INVASIVE BACTERIAL AND FUNGAL INFECTIONS IN
PAEDIATRIC ONCOLOGY PATIENTS IN SOUTH WEST LONDON

E.A. Calton, G. Appleby, K. Le Doare, M. Sharland, S. Ladhani, on behalf of the CABIN Network
Paediatric Infectious Diseases Research Group, St George's Hospital, London, UK

Aims: This study aimed to describe the pathogens, risk factors and outcomes for serious bacterial and fungal
infection (BFI) in south west London (SWL) hospitals over a 3 year-period.

Methods: Case notes of all children aged 1 month to 15 years with cancer who had a positive blood or
cerebrospinal fluid (CSF) culture at any of five SWL hospitals during 2009-11 were used to complete
standardised web-based questionnaires. Positive cultures were considered significant if the child received
intravenous antibiotic therapy directed towards that pathogen.

Results: During 2009-11, 119 children had 259 and 4 positive blood and CSF cultures, respectively, during 150
admissions to hospital. Blood culture isolates included 127 (49.0%) coagulase-negative staphylococci (CoNS), 40
(15.4%) other Gram-positive, 58 (22.4%) Gram-negative, 19 (7.3%) fungi/yeasts and 15 (5.8%) mixed/other
pathogens.

Most admissions (145/150, 96.7%) were in children with an indwelling venous catheter or ventriculo-peritoneal
shunt. Neutropenia (< 1.0 x10%L) within 48 hours was recorded in 61 (41.0%) admissions and was associated
with increased fungallyeast infections (11.1% vs 1.1% isolates; P=0.003). Sixty-nine children (58.0%) had
haematological malignancy and 50 (42.0%) solid tumours; CoNS were the main pathogens in both groups
(50.3% vs 52.1%), followed by Gram-negative (28.7% vs 20.0%; P=0.11) and other Gram-positive (15.5% vs.
17.0%) organisms. Six patients died, including three who died from their infection.

| Pathogen (n=259) | Number | %

|Coagu|ase-negative Staphylococci | 127 | 49.0
| Other gram-positive organisms | 40 | 15.4
| Gram-negative organisms | 58 | 22.4
| Fungallyeast | 19 | 7.3
| Mixed/not specified | 15 | 5.8

[Table 1: Bacterial pathogens isolated from blood]

Discussion: In children and adults, central-line associated CoNS infections were responsible for half the
infections in children with cancer. Interventions to reduce line-related-infections could have a significant impact in
reducing BFI in children with cancer.
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INCREASED RISK OF INVASIVE PNEUMOCOCCAL DISEASE AND PNEUMONIA IN CHILDREN WITH
CHRONIC MEDICAL CONDITIONS

S. Pelton®?, D. Weycker?, R. Farkouh?, J. Edelsberg?, K. Shea®, D. Strutton*

1Boston University Schools of Medicine and Public Health, 2Boston Medical Center, Boston, MA, USA, Boston,
3Policy Analysis Inc., Brookline, MA, “Market Access & Outcomes Research, Pfizer, Inc., Collegeville, PA,
5Boston University School of Public Health, Boston, MA, USA

Background: Asthmatic children are known to be at increased risk for pneumococcal disease (PD), but PD risk
attributable to other common chronic medical conditions in children has not been well-defined. We report the
largest study to date of PD risk among children with chronic medical conditions including asthma, diabetes and
neurologic disorders.

Methods: Data were obtained from two large independent healthcare claims databases. The study population
included all children < 18 enrolled in participating health plans during 2007-2010, and was stratified by presence
of selected “at-risk” or “high-risk” conditions. Chronic medical conditions and PD (invasive pneumococcal disease
[IPD], pneumococcal pneumonia [PP], and all-cause pneumonia [PNE]) were ascertained from diagnosis,
procedure, and drug codes. Incidence rate ratios (RR) were used to compare PD incidence between children with
at-risk and high-risk conditions to PD incidence in age-matched “healthy” counterparts.

Results: During 16.2 million person-years of observation, incidence of IPD, PP, and PNE was higher among

children with at-risk conditions (especially those with = 2 conditions) or high-risk conditions compared with age-
matched healthy counterparts (Table).

Table. Rates of disease per 100,000 person-years and rate ratios in US children by presence of underlying chronic medical conditions

IPD Rate IPD RR PP Rate PP RR PNE Rate PNE RR

Healthy 2.6 - 19 - 570 -
At-Risk (21 at-risk condition)* 6.5 2.5 53 28 1,793 3.1

Asthma 4.1 1.6 52 28 1,697 3.0

Diabetes 3.7 14 26 14 783 14

Neurologic/Selzure

disorders 14.7 5.7 105 5.6 2,553 45

22 at-risk conditions 12.6 48 185 9.9 5,740 10.1

23 at-risk conditions 32.8 12.6 434 233 13,184 23.1
High-Risk** 48.9 18.8 156 83 3,752 6.6

*Includes asthrma, diabetes, heart/lung/liver disease, Down's syndrome, neuro/seizure discrders, short gestational age/low birth weight
**Includes functional/anatomic asplenia, HIV, renal failure, chronic Immunosuppressant use, malignancies, congenital immunodeficiency,
diseases of white blood cells, and cochlear implant

[Table]

Conclusions: Risk of PD was elevated among children with a spectrum of medical conditions compared to the
risk in healthy children, especially those children with 22 at-risk conditions or a high-risk condition.
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SEVEN-FOLD RISE IN LIKELIHOOD OF PERTUSSIS TEST REQUESTS IN A STABLE SET OF
AUSTRALIAN PRIMARY CARE ENCOUNTERS, 2000-2011

M. Kaczmarek!23, L. Valenti*, H.A. Kelly®5, R.S. Ware'?, H.C. Britt*, S.B. Lambert%6

1Queensland Children's Medical Research Institute, 2School of Population Health, The University of Queensland,
Brisbane, QLD, 3Victorian Infectious Diseases Reference Laboratory, Melbourne, VIC, “Family Medicine
Research Centre, School of Public Health, University of Sydney, Sydney, NSW, 5National Centre for
Epidemiology and Population Health, Australian National University, Canberra, ACT, 8immunisation Program,
Communicable Diseases Branch, Queensland Health, Brishane, QLD, Australia

Background: Since 2008 pertussis notifications have been increasing in Australia: this may be due to a true
increase in disease, an increase in testing, or a combination of both.

Methods: The Bettering the Evaluation and Care of Health (BEACH) program is a continuous cross-sectional
national study collecting details of Australian primary care encounters. We identified 13 problems most likely to
result in a pertussis laboratory test request - pertussis-related problems (PRPs) from 2000-2011.

Results: PRPs captured 86-96% of pertussis-test requests annually. The proportion of these encounters
resulting in a pertussis-test request increased from 0.25% in Apr2000-Mar2004, to 1.71% in Apr2010-Mar2011
(odds ratio: 7.0; 95% CI: 5.5-8.8).

Comparison with national disease notification data revealed that the two datasets were highly correlated (r=0.99),
with the increasing notification data mirroring increased likelihood of a pertussis test request in the primary care
setting.

Fig.1: Percent of BEACH PRPs for which a pertussis test was ordered, and annual (2008-2009, 2009-2010,

2010-2011) or averaged annual (2000-2004, 2004-2008) rate of national pertussis notifications, Apr2000-
Mar2011, Australia.
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[Figure 1]



Conclusion: Increasing likelihood of being tested over the study period may largely be due to expanded
availability and use of polymerase chain reaction (PCR) testing amplifying detection of recent pertussis activity.

It is important to analyse changes in infectious diseases using a range of surveillance systems. Using laboratory-
confirmed notification data in the PCR era as the only monitoring source for pertussis increases the possibility of
inappropriate public health concern or action.
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PERTUSSIS EPIDEMIC IN ISRAEL, 2010-2012, INCREASED LABORATORY DETECTION DESPITE TWO
ADDITIONAL DTAP BOOSTER DOSES

B. Abu Rayal, E. Bamberger?, M. Peterman?, A. Vaintrub3, O. Golan?, |. Srugo?!?

1Pediatrics, 2Clinical Microbiology Laboratory, Bnai Zion Medical Center, Technion- Israel Institute of Technology,
SMinistry of Health, Haifa, Israel

Background: Despite the addition of two booster dTap doses in 2005 and 2008, the Israeli ministry of health
surveillance data reveals a marked increase in the incidence rate of pertussis between 2010 and 2011,
15.9/100,000 vs. 28.8/100,000 respectively.

Objective: To assess the recent change in the rate of pertussis-positive real time PCR and culture at a Pertussis
reference laboratory.

Methods: Real time PCR and culture data were available for 1.1. 2010-2.12.2012. For the entire study period,
the same laboratory technique was used with the detection of Bordetella pertussis based on the amplification of
the Insertion Sequence 481.

Results: There was an increase in the detection rate of positive pertussis PCR during the study period, 40/408
(9.8%), 66/491 (13.4%) and 111/504 (22%), for the years 2010, 2011 and 2012, p=0.001, respectively. A similar
trend was also evident for positive- culture specimens, 19/362 (5.2%), 29/356 (8.14%) and 45/416 (10.8%) for the
years 2010, 2011 and 2012, p=0.02, respectively. All culture positive cases were PCR positive.

Conclusion: The increase in pertussis laboratory detection may be due to:

1) The lower effectiveness of dTap compared to the whole cell vaccine

2) More pronounced waning immunity with dTap vaccine,

3) Improved collection techniques resulting in enhanced sensitivity, and

4) Increased awareness among health- care providers of pertussis” role in cough illnesses with subsequent
increased testing of patients with pertussis who would not have been sampled in the past.

Our findings suggest the need for studies utilizing designs aimed at testing these alternative explanations.
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COMPLEX TIMING OF BLOODSTREAM INFECTIONS IN RELATION TO IN-PATIENT HOSPITAL
ADMISSION DATE IN CHILDREN IN ENGLAND, 2010-11

K.L. Henderson?, M. Minaji, B. Muller-Pebody?, A.P. Johnson?, A. Wade?, M. Sharland?, R. Gilbert?

1Department of Healthcare-Associated Infections and Antimicrobial Resistance, Health Protection Agency,
2Department of Population Health Sciences, Institute of Child Health, 3Paediatric Infectious Disease Unit, St
George's, University of London, London, UK

Background and aims: Bloodstream infections (BSIs) are an important cause of child morbidity and mortality,
frequently requiring targeted empiric antibiotic therapy. As empiric therapy is often determined by timing of BSI
relative to hospital admission (community-acquired [CA] vs. hospital-acquired [HA] infection), we investigated the
distribution of timing of BSI onset by different organisms for paediatric in-patient hospital stays in England.

Methods: We probabilistically linked 1 year (2010/11) of hospital microbiology data on BSI in children aged
1month-5years in England, to hospital administrative data (Hospital Episode Statistics [HES]) using Python. We
used STATA and R for analysis.

Results: 5,185 BSIs were reported, of which 84% linked to HES. Of these, 93% (n=4,028) BSIs occurred
between 5 days before hospital admission and 3 days after hospital discharge; 90% (n=3,616) of these were for
the 17 commonest organisms. 79% (n=2,851) occurred between -5 and +30 days after admission (Fig.1.), with
the majority (87%) occurring between -5 and +3 days; 15% (n=537) between 31 and 400 days after admission;
6% (n=228) between 1 and 3 days after discharge.



Coagulase-negative staphylococcus (n=850) -

Escherichia coli (n=242) -
Klebsiella spp. (n=82) ~
Enterobacterspp. (n=44) -
Enterococcus spp. (n=113) -
Staphyloco

cous aureus (n=2492) -

Pseudomonas aeruginosa (n=30) -

Group B streptococeus (n=67) -
Non-pyogenic streptococcus (n=249) -
Streptococcus viridans (n=93) -
Micrococcus spp. (n=79) -

Haemophilus influenzae (n=32) -
Group A streptococecus (n=160) -
Streptococcus pneumoniae (n=255) -

Neisseria meningitidis (n

=217

Acinetobacterspp. (n=51) -

Salmonella spp. (n=45) -

[Figure 1]

Fig.

1. Timing of BSIs in children (1m-3y) occurring between

-5 and +30 days of hospital admission in England, 2010/11
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Conclusions: We found no clear-cut separation between CA- and HA-BSI in children, where typical HA-BSI
bacteria may present in the community and CA-BSI bacteria may present during admission. These findings
suggest that timing of infection alone is not a useful basis for empirical antibiotic therapy as previously thought,
and may be better informed by knowledge of co-morbidity, recent healthcare contacts and procedures.
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H.INFLUENZAE OR S. PNEUMONIAE INVOLVED IN ACUTE OTITIS MEDIA: CHARACTERISTICS AND

OUTCOMES AFTER 7 VALENT PNEUMOCOCCAL CONJUGATE VACCINE IMPLEMENTATION
R. Cohen'?, C. Levy'?, E. Varon'3, M. Goldrey*, M. Benani!, S. Béchet!?, L. Cayemex?, E. Bingen®

IACTIV, Saint Maur des Fossés, 2CRC CHIC, Créteil, 3CNRP, HEGP APHP, Paris, “AFPA, Essey les Nancy,

5Microbiology, Robert Debré Hospital, Paris, France

Objectives: S. pneumoniae (Sp) and H. influenzae (Hi) are the main bacterial species involved in acute otitis
media (AOM). 7valent pneumococcal conjugate vaccine implementation has changed the composition of
nasopharyngeal flora (NP) and the epidemiology of AOM. Because NP is the reservoir of bacteria implicated in
AOM, if only one otopathogen is isolated in the NP flora, there is a high probability that this species is involved in
the episode of AOM diagnosed. Our aim was to compare the clinical and epidemiological characteristics of AOM

and outcome of children carrying only Sp or Hi.

Methods: NP samples were collected in 6 to 24 months old children with AOM. Children carrying only Sp or Hi
were followed during one month after the beginning of the episode.

Results: Between 2007 and 2010, among the 3535 children with AOM enrolled, 23.5% carried Sp (11.8%) or Hi

(11.7%) alone.

N (%)" Hi alone ® Sp alone” pH
Characteristies (n=415)H (n=417)H
Mean age £5SD (months) & 14.14+ 5.4 12.8+ 491 0.0002%F
Day care attendance (%) T T T 1
Day care center 3899 30.29 0,034
Home® 26.6° 29,79
Childminder™ 34.51 40.11
History of AOMT 58.67 4897 0.01% ¢
Otitis prone children ™ 20.1H5 13.5H 0.03H
ATB use 3 months before (%)H 51.1H ig3n 0.0011¢
Fever and otalgia (%)™ 3541 50.1 <0.0001:!
Conjunctivitis (%)= 60.2H 10,8 <0.0001:*
Outcome day 10/14 7 3199 3419 T I
Failures® 68 (21.3)¢ 44 (12.9)9 0.004
Outcome 1 month® 134° 1724 0.003 =
Recurrences™! 33 (24.6)1 20 (11.6)H

[table]

Conclusion: After PCV7 implementation, we found an equal proportion of children with AOM carrying in NP, Hi
and Sp as single otopathogen. Clinical and epidemiological profiles of AOM due to Sp or Hi remain different for

several characteristics.
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THE EPIDEMIOLOGY OF CHILDHOOD ACUTE BACTERIAL MENINGITIS IN ENGLAND AND WALES: 2004-
2011

I.O. Okike?!, S. Ribeiro?, M. Ramsay?, P.T. Heath?!, M. Sharland?, S. Ladhani!?

IClinical Sciences & Vaccine Institute, St George's, University of London, 2immunization, Hepatitis and Blood
Safety, Health Protection Agency, 3Clinical Sciences, St George's, University of London, London, UK

Introduction: Acute bacterial meningitis (ABM) remains a major cause of childhood morbidity and mortality
worldwide. This population-based study aimed to describe the incidence and aetiology of ABM in England and
Wales over an 8-year period

Methods: Electronic reports by NHS microbiology laboratories of positive cerebrospinal fluid cultures or blood
cultures with a clinical diagnosis of meningitis in < 15 year-olds during 2004-2011 were extracted from LabBase2
and analysed.

Results: There were 2525 childhood ABM cases reported (incidence 3.3/ 100,000; 95% ClI, 3.2-3.4). Most cases
(1733 [69%)]; incidence 32/100,000) were reported in infants, followed by 1-4 years-olds (522 [21%], 2.5/100,000)
and 5-14 year-olds (270 [11%]; 0.5/100,000). Overall, Gram-negative and Gram-positive pathogens were equally
likely to cause ABM. Four bacteria accounted for 68% of all pathogens: Neisseria meningitidis (n=895, 35%),
Streptococcus pneumoniae (n=406, 16%), group B streptococci (n=301, 12%) and Escherichia coli (n=136, 5%).
In infants, N. meningitidis (n=533, 31%) was the most common, followed by group B streptococci (n=299, 17%)
and S. pneumoniae (n=246, 14%). Among 1-4 year-olds, N. meningitidis (n=362, 46%) was followed by S.
pneumoniae (n=160, 20%).

Conclusion: N. meningitidis, S. pneumoniae and group B streptococci remain the most important pathogens
causing childhood ABM in England and Wales. Effective broad-spectrum meningococcal and group B
streptococcal vaccines could significantly reduce the incidence of childhood ABM.
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MICROBIOLOGY OF ACUTE OTITIS MEDIA WITH EFFUSION AND NASOPHARYNGEAL CARRIAGE OF
CHILDREN FROM A BARCELONA'S COUNTY (HERMES STUDY 2011-12)

R. Cilvetit, M. Olmo?, J. Perez Jove?, J. Picazo?, J. Arimany®, E. Moral, T. Perez-Porcuna®, F. Molina’, I.
Aguilar®, A. Alonso?, U. Asensio?, on behalf of Hermes Study Group

1Hospital Mutua Terrassa, 2CAP Rambla, 3Catlab, Barcelona, *Hospital Clinico San Carlos, Madrid, SHospital
General de Catalufia, 8CAP Valdoreix, "CAP Terrasa Sud, 8CAP San Cugat, Barcelona, °Medical Department,
Pfizer SLU, Madrid, Spain

Background and aims: The 13-valent pneumococcal conjugated vaccine (PCV13) was marketed in Barcelona
in 2010 as private market. This study aimed to compare the otopathogens in Acute Otitis Media with Effusion
(OME) with the microbiology of concomitant nasopharyngeal (NP) colonization in children in the Valles
Occidental County (400,000 inhabitants).

Methods: An epidemiological, prospective and active multicentric study was performed in 10 Primary Care
Centres and 2 Hospitals. Nasopharyngeal and middle ear swabs were collected from all children (2m - <8y) with
OME (< 48h) attended in any Centre and sent to a Central Laboratory for isolation by culture. All pneumococcal
isolates (for serotyping) and culture-negative ear swabs (for PCR detection of S. pneumoniae or H. influenzae)
were further characterized at Hospital Clinico.

Results: 238 cases (mean age: 32.2 months; 54.6% males) were included. The Table shows the distribution of
cases by pathogen at middle ear and nasopharynx and the relevant medical history. Serotype 19A was the most
prevalent pneumococcal serotype isolated both at middle ear (15%) and nasopharynx (11%) followed by
Serotype 3 (10% and 2.7%) and 19F (10% and 5.5%, respectively). 67% of 19A isolates were multidrug resistant
strains.

DISTRIBUTION BY PATHOGEN [N MIDDLE EAR AND NASOPHARYNX AND
RELEVANT MEDICAL HISTORY

AOMby SP HI SP+HI  Spy SA PA CN  Others Total
pathogen

N 33 40 o 32 12 9 80 23 238
Non previous S45 125 333 406 417 444 375 348 36l
AOM history

(%)

= 4 previous 182 425+ 222 156 0 0 175 26 21

AOM episodes
(%)
Isolation at nasopharynx

SP 20 8 1 0 4 3 0 26 60
HI 2 0 0 0 0 3 1 12 33
SP+HI 2 13 6 0 0 0 5 16 43
Spy 1 0 0 0 41 0 3 20
cN 8 7 2 0 3 2 1 18 47

5P 5 preumonize, HL A influsnzce, Spy. 5 pyogenss, 54 5 aursus, PA: P aeuruginosa, CH:
culture-negative. * p<0.05 vz other pathogens.

[TableHermesfinal]

Conclusions: As it has been described, OME caused by H. influenzae was particularly associated with recurrent
disease. The role of Serotype 19A and 3 in the current OME episodes supports the potential benefit of the early
protection with PCV13.
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SURVEILLANCE OF INVASIVE DISEASE CAUSED BY STREPTOCOCCUS PNEUMONIAE, HAEMOPHILUS
INFLUENZAE OR NEISSERIA MENINGITIDIS IN CHILDREN (< 5 YEARS) IN INDIA

A. Manoharan, Alliance for Surveillance of Invasive Pneumococci (ASIP) Study Group
Infectious Diseases Training and Research Center (IDTRC), Christian Medical College, Vellore, India

Background and aims: Burden of childhood pneumococcal pneumonia is very high in India. The ASIP study
aimed to determine burden of pneumococcal disease, serotype prevalence, and antimicrobial susceptibility
pattern of S. pneumoniae in India.

Methods: ASIP network (2011-2012) included 18 tertiary care centers/teaching institutes, 59 sentinel
pediatricians and 10 local laboratories. Children < 5 years with clinical suspicion of pneumonia, meningitis or
bacteremia were enrolled based on study specific inclusion criteria. Blood, cerebrospinal fluid (CSF), or other
normally sterile body fluids were cultured. All pneumococcal isolates were serotyped by Quellung and
antimicrobial susceptibility determined by E test method.

Results: 3132 subjects were enrolled. Of 183 (5.84%) culture positives,165 were S. pneumoniae , 15
Haemophilus influenzae and 3 Neisseria meningitidis. Pneumonia was the major clinical presentation (54%)
among the study subjects. Among S. pneumoniae culture positives, 40% were from < 1 year of age. Mortality
among study subjects was 7%.

Overall, 62% (n=102) of S.pneumoniae isolates belonged to serotypes 14, 5, 1,19F and 6B. Types 19A and 23F
occurred among 3% (n=5) each. Penicillin and cefotaxime non-susceptibility was 7% and 4%.. Resistance to
cotrimoxazole and erythromycin was 70% and 33% respectively.

Conclusion: ASIP has helped to establish invasive pneumococcal surveillance across multiple Indian institutions
and sentinel sites. In India, it is early to assume if any particular serotype (19A, 6A, 6B) or antimicrobial
resistance is increasing. Around 70% of serotypes isolated in India are included in the licensed and available
pneumococcal vaccines.
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TUBERCULOSIS IN CHILDREN IN LONDON 2009-2011: ARE OPPORTUNITIES FOR PREVENTION BEING
MISSED?

H.C. Maguire, O. Le Polain de Waroux
Epidemiology, Health Protection Agency, London, UK

Background: Tuberculosis in children in London may be preventable. We aimed to estimate the size of that
problem and identify socio-demographic factors associated with failure to prevent.

Methods: We interviewed parents/guardians of children (0-15 years) with TB over 28 months to identify missed
opportunities for prevention. We referred to an algorithm reflecting national guidance in the UK. Socio-
demographic factors, potentially associated with failing to be vaccinated or contact traced appropriately, were
analysed using chi-square or Fisher's exact tests and uni- and multivariable logistic regression.

Results: There were 405 children with TB. Response rate was 36% (145/405). Of 26 (18%) who did not get BCG
vaccine, 16 were UK-born. Of these eight (6% overall) should have received vaccine. Eight were ineligible as
they were not in a risk group and born in an area of London with a selective policy. There was a known TB
contact in 71 children (49%; 71% in 0-1 years vs. 30% in 11 - 15 years old), of whom 64 (91%) were diagnosed
through contact tracing. Six (4% overall) children should have been contact traced and all were of black ethnic
origin with index cases among extended family members (within their household) or relatives or family friends
from abroad. No particular factor was associated with missed opportunity to vaccinate or contact trace.

Conclusion: Overall few missed opportunities for prevention occurred. However, universal neonatal BCG might
be a pragmatic approach for London and we recommend increased rigour when contact tracing any case where
a child is exposed.
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QUANTIFERON TO DIAGNOSE INFECTION BY MYCOBACTERIUM TUBERCULOSIS: PERFORMANCE IN
INFANTS AND OLDER CHILDREN

A. de Lauzanne?, A. Blandiniéres?, V. Guérin-El Khourouj?, N. Gourgouillon?, H. See!, B. Pédron?, A. Faye®, G.
Sterkers*
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Background and aims: Despite an increasing number of pediatric studies, QuantiFERON Gold In Tube (QF-TB-
IT) value in young children remains debated. Heterogeneity in the studied populations increases controversies.
This is the first study that simultaneously assessed QF-TB-IT sensitivity, specificity and rate of indeterminates in
a large series of immunocompetent children that were stratified according to age and to associated clinical
conditions.

Methods: QF-TB-IT reactivity was analysed in 226 immunocompetent children (0-15 years old). 31 were
uninfected despite Tuberculosis (TB) contact. 51 presented TB-disease. 39 had Latent TB (LTB). 105 had TB
disease suspected but alternative diagnosis (TB-excluded).

Results: QF-TB-IT specificity was 100% in TB-excluded. In TB-disease, low sensitivity of QF-TB-IT in infants
(40%) increased with aging (77% in 1-< 5 years and 82% in 5-< 15 years old subgroups). In LTB, agreement
between TST and QF-TB-IT was 0% in infants, 40% in 1-< 5 years and 57% in >5 years old children. In children
>1 year old, combining QF-TB-IT and TST contributed to diagnose TB disease in two cases and LTB in one
case. Finally, the incidence of indeterminate results was high (24%) in < 5 years old children with TB excluded
especially with non-TB pneumonitis (61%) but low (0-6%) regardless age groups in TB-disease, LTB and
uninfected contact cases.

Conclusions: QF-TB-IT has high specificity, good sensitivity and low rate of indeterminates in immunocompetent
children exposed to TB since 1 year of age. Combining both TST and QF-TB-IT since 1 year of age improved
diagnosis of TB infection.
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PARAPNEUMONIC PLEURAL EFFUSIONS (PPE) CAUSED BY STREPTOCOCCUS PNEUMONIAE
SEROTYPE 3 IN CHILDREN IMMUNIZED WITH 13-VALENT CONJUGATED PNEUMOCOCCAL VACCINE
(PCV13)

C. Antachopoulos?, M. Tsolia?, O. Dedousi?, G. Markou?, M.S. Zografou?, K. Kesanopoulos*, F. Kirvassilis?, A.
Xirogianni4, E. Roilides?, G. Tzanakaki*

13rd Department of Paediatrics, Aristotle University of Thessaloniki, Thessaloniki, 22nd Department of
Paediatrics, University of Athens, Athens, 3Paediatric Intensive Care Unit, University of Patras, Patras, “National
Meningitis Reference Laboratory, National School of Public Health, Athens, Greece

Background and aims: In 2010, PCV13 was introduced in Greece for immunization of infants and children
against pneumococcal infections. We investigated S. pneumoniae serotypes associated with PPE following
PCV13 introduction.

Methods: During 2012, pleural fluid specimens from patients <14 years old with PPE were sent to the National
Meningitis Reference Laboratory for molecular identification by the use of three multiplex PCR assays: one
species-specific, for identification of S. pneumoniae, and two for serotype identification (1, 3, 4, 6B, 14, 18C, 19A,
19F, 23F). Patients' pneumococcal immunization history was recorded.

Results: In total 20 pleural fluid specimens were studied. Among 9 serotypes investigated, serotype 3 was
identified in 15 specimens (75%), followed by serotypes 19A and 14 in 3 (15%) and 1 (5%) respectively. Among
15 children with serotype 3 infection, 5 (33%) had been previously immunized with PCV13 according to the
national immunization schedule: 4 had received one dose of PCV13 each, at the age of 24, 27, 32 and 54
months respectively. The fifth patient had received two doses, at the age of 21 and 25 months. Notably, none of
these patients had received =3 doses of PCV13.

Conclusions: Serotype 3 is currently the most frequent S. pneumoniae serotype causing PPE in Greece. One
third of the children with PPE caused by S. pneumoniae serotype 3 had been previously vaccinated with PCV13
according to the national immunization schedule. This finding warrants close monitoring and further investigation
in order to evaluate the protection afforded by PCV13 against this serotype.
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TUBERCULOSIS IN PEDIATRIC PATIENTS WHO ARE RECEIVING ANTI-TNFA AGENTS
J. Calzada-Hernandez, S. Ricart, R. Bou, L. Rozas, J. Martin de Carpi, J. Anton, A. Noguera-Julian
Hospital Sant Joan de Déu - Universitat de Barcelona, Esplugues, Spain

Background and aims: Adult patients receiving anti-TNFa treatment are at increased risk for developing
tuberculosis (TB). We describe the occurrence of latent tuberculosis infection (LTI) and TB in children and
adolescents treated with anti-TNFa agents.

Methods: Cohort observational study including pediatric patients receiving anti-TNFa agents in a tertiary-care
pediatric hospital. LTI is ruled out by the implementation of anti-TNFa drugs by tuberculin skin test (TST) and,
from March 2012, QuantiFERON Gold-In Tube® test (QTF). Along treatment, patients are evaluated every 6
months for TB using history and physical examination, but TST/QTF are not systematically repeated.

Results: The final cohort consisted of 214 patients (55.1% female), of whom 49.7%/29.6%/20.7% treated with
etanercept/adalimumabl/infliximab, respectively, for a variety of rheumatic diseases (71.5%), inflammatory bowel
disease (23.4%) and inflammatory eye diseases (5.1%).The mean(SD) age at diagnosis of the primary condition
was 7.1(4.7) years and the duration of the disease before implementing the anti-TNFa agent was 2.9(3.3) years.
The total follow-up time under anti-TNFa treatment was 541 patients-year; mean(SD) time per patient: 2.5(2.1)
years.

LTI was diagnosed in 2 adolescent girls (prevalence rate: 0.9%; 95% CI: 0-2.2) affected with juvenile idiopathic
arthritis, who received isoniazid chemoprophylaxis and were later treated with anti-TNFa, without incidences.
QTF tested positive in both patients, while TST was positive in only one of them. No incident cases of TB were
observed.

Conclusions: In our study, the prevalence of LTI (0.9%) was similar to that reported in population screening
studies in Spain and no incident cases of TB were observed.
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INVASIVE ACINETOBACTER INFECTIONS IN A PEDIATRIC HOSPITAL IN SAO PAULO, BRAZIL

D. Jarovsky?, M. Volpe Arnoni?, C. Barreto da Silva®, M.J. Mimica?, F.J. Almeida?, M.A. Palazzi Safadi?, E.N.
Berezin?
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Background and aims: Invasive Acinetobacter infections are important cause of mortality in children and of
increasingly importance in health care-associated infections, due to it's extended antimicrobial resistance
patterns. Bloodstream infections in a Pediatric Unit were analysed to determine risk factors and antimicrobial
susceptibility.

Methods: Data from children with positive blood cultures for Acinetobacter spp. from January, 2010 to January,
2013 was collected. Patient's age, sex, antimicrobial susceptibility, underlying condition, need of PICU, length of
hospitalization prior to specimen collection, and patient outcome were analysed.

Results: Fifty-two pediatrics patients with non-duplicate Acinetobacter spp. isolates were identified during the
study, fifty-one (98%) of them as A. baumannii and one as A. Iwolfii (2%). Fifty-two percent were male and 48%
were female, with the mean age 5,5 years. Base comorbidities were seen in 49 patients (94,2%), of which
cardiopathy (19,2%), prematurity (15,4%), gastrointestinal/hepatic disorders (13,5%) and oncologic/hematologic
diseases (11,5%) were the most prevalent. Ten children (19,2%) needed invasive procedures. Crude mortality
rate was 30,8%, with higher rates among those with multidrug-resistant isolates (75%) than those with
susceptible isolates (25%). The median hospitalization time was 52 days, during wich 88,5% needed PICU.
Isolates were resistant to amikacin (34,6%), ciprofloxacin (42,3%), ampicillin+sulbactam (36,5%) and meropenem
(42,3%). Twenty-two patients (42,3%) had multidrug-resistant isolates, from which 13 (59%) of them died.

Conclusions: Acinetobacter spp is an emerging and difficult-to-treat pathogen in pediatric hospitalized patients,
especially in PICU. Risk factors for A. baumannii infections were presence of base comorbidity, need of invasive
procedures and long periods of hospitalization.
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NECROTIZING PNEUMONIA IN CHILDREN: REPORT OF 41 CASES BETWEEN 2006 AND 2011

C. Lemaitrel?, F. Angoulvant?3, F. Gabor*, J. Makhoul?, C. Doit?, S. Dauger?$, G. Sebag?’, A. Faye!?, E.
Bingen?®, M. Lorrot!?
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(AP-HP), SMicrobiology Unit, ®Pediatric Intensive Care Unit, "Radiologic Unit, Hopital Robert Debré, Assistance
Publique des Hopitaux de Paris (AP-HP), Paris, France

Necrotizing pneumonia (NP) is a rare but severe complication of community-acquired pneumonia (CAP) in
children. Our aim is to describe the initial clinical, biological, microbiological and radiological features of patients
hospitalized for NP, as well as their management and outcome.

Children hospitalized for NP between May 2006 and April 2011 at the pediatric teaching Hopital Robert Debré
were retrospectively included.

During this period, 4859 patients consulted for CAP in the Emergency department, 635 (13%) were hospitalized
and 41 (0.8%) had NP with a median age of 14 months (1 month-16 years). The rate of NP doubled during the 2
years following the HIN1 pandemia. Pleural empyema was associated in 26 (63%) cases. Microbiological
diagnosis was obtained in 21 cases (51%) including 13 Staphylococcus aureus, 7 Streptococcus pneumoniae
and 1 Fusobacterium nucleatum. All the S. aureus strains encoded the Panton-Valentine leucocidin (PVL) with
only one methicillin-resistant strain. Cases of S. pneumoniae NP had significant higher C-reactive protein and
higher incidence of empyema at admission compared to patients with S. aureus NP. One patient with S. aureus
NP developed an acute respiratory distress syndrome preceded by haemoptysis and leukopenia. All the patients
had favourable outcomes without surgical treatment. Median times for apyrexia and hospital stay were
respectively of 7 days (1-25 days) and 16 days (7-43 days).

In our series, NP represent 6% of hospitalized CAP. S. aureus and S. pneumoniae must be considered in the
antibiotic treatment for NP. The presence of PVL was rarely associated with severe outcome.
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PNEUMOCOCCAL, MENINGOCOCCAL AND HAEMOPHILUS INFLUENZAE MENINGITIS IN BABIES <90
DAYS OF AGE: A UK AND REPUBLIC OF IRELAND STUDY
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Background and aims: Studies from the 1990s in England and Wales reported that Streptococcus pneumoniae
(Spn, 6%), Neisseria meningitidis (NM, 3%) and Haemophilus influenzae (Hi, 1%) together accounted for 10% of
all neonatal bacterial meningitis. Infant immunisation against some of the main serotypes/serogroups (ST/SG) of
all three pathogens have since been introduced. We aimed to define the proportion and outcome of meningitis
caused by these bacteria in < 90 day-olds in the UK and Ireland.

Methods: Out of all reported cases of bacterial meningitis between 1 July 2010 and 31 July 2011, we identified
those caused by Spn, NM and Hi in < 90 day-olds through a comprehensive prospective surveillance system.

Results: Of 304 confirmed bacteria causing meningitis, 55 (18%) were Spn (n=28, 9%), NM (n=24,8%) or Hi
(n=3, 1%). Median ages at presentation were 39 (Spn), 58 (NM) and 55 (Hi) days; 15 (28%) presented in the
neonatal period. ST/SG data were available for 22 Spn isolates (82% covered by PCV13), all NM (92%:
serogroup B) and all Hi (n=1: Hib). Case fatality was 5/26 (19%, Spn), 2/3 (67%, Hi) and 0% (NM), with 9/21
(43%, Spn) and 4/20 (20%, Nm) developing sequelae. In a multivariate analysis of all bacterial meningitis Spn,
had the highest case fatality and accounted for 20% of all deaths.

Conclusion: Spn and Nm remain important causes of meningitis in infants < 90 days of age. Vaccines with
broader coverage and new strategies are required to reduce disease in this vulnerable age group.
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PAEDIATRIC PARAPNEUMONIC EMPYEMA (PPE) IN CHILDREN IN GERMANY - RESULTS ON
THERAPEUTIC MANAGEMENT FROM A NATIONWIDE SURVEILLANCE STUDY
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Background: The treatment of PPE and especially the superiority of either non-operative or surgical treatment is
still under discussion.

Methods: From September 2010 to June 2012, surveillance of PPE has been conducted in all 472 German
paediatric departments using the German Surveillance Unit for Rare Paediatric Diseases (ESPED).

Results: Of 400 children with PPE, 111 (28%) were treated solely with antibiotics. Non-surgical drainage (NSD)
was used in 190 (48%), surgical debridement (SD) in 99 (25%) children, either by VATS (n=69) or thoracotomy
(n=30). Eighty-four (85%) of the 99 children with SD stayed at PICU, compared to 115 (61%) of 190 children with
NSD (p< 0.001). 22% of these children received surgery within 3 days after hospitalisation (early SD; median 1
IQR 1-2) and 78% after day 3 (late SD; median 12, IQR 7-17). Children with early SD were older (median 10
years (IQR 5-15) vs. 3 years (IQR 3-7), p=0.001) and hospitalization was shorter (15 days (IQR 11-26) vs. 25
days (IQR 20-38), p=0.001). Of the children with late SD, 70% had previous NSD at a median of 9 days (IQR 5-
15) before SD.

Discussion: Timing of SD in children with PPE was either done early or late in the course of disease. Late SD
was clearly associated with young age, often after unsuccessful conservative treatment, whereas early SD
(VATS) was mainly done in older children. This may be either due to a more conservative approach in younger
children or a more severe initial presentation of PPE in older children.
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EPIDEMIOLOGY OF PAEDIATRIC VARICELLA AND HERPES ZOSTER, ONTARIO, CANADA, 1992-2011:
REDUCTION IN SEVERE VARICELLA AFTER INTRODUCTION OF IMMUNIZATION PROGRAM
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Background and aims: Publicly-funded varicella vaccine (VV) was introduced in Ontario, Canada in 2004
(population 13.5 million); children born since 2000 are eligible. We sought to determine the impact of VV on
varicella zoster (VZ [chickenpox]) and herpes zoster (HZ) in children (< 18 years), including hospitalizations for
complicated VZ (intensive care unit [ICU] admissions and VZ-associated skin and soft tissue infectious [SSTIS]).

Methods: We extracted population-based, universal-healthcare data on VZ and HZ hospitalizations from the
Canadian Institute for Health Information's Discharge Abstract Database, and on emergency room [ER], office
visits, and VZ ICU admissions from physician billing, between April 1992 to March 2012 (Fiscal years [FYs] 1992-
2011). Due to data limitations, ER visits were studied FY1992-2010 and SSTIs FY2002-2011. We examined
trends using Poisson regression and Chi-square test. The pre- and post-VV periods were FY1992-FY2003 and
FY2004-FY2011, respectively.

Results: Omparing the periods, Table 1 shows annualized incidence rates of VZ/HZ-related outcomes. All
decreased, except HZ ER visits. Rates of VZ hospitalizations decreased (p< 0.01) among all ages, including
those too old and young for publicly-funded immunization. HZ office visits decreased in < 12 year-olds (p< 0.01)
but were stable among 12-17 year-olds. HZ ER visits were stable among < 12 year-olds but increased in 12-17
year-olds (p< 0.01).

VZ/HZ-related outcome | Pre-VV, 1992-2003 Post-VV, 2004-2011 p-value
(per100,000/year) (per100,000/year)
VZ hospitalizations 13.2 4.3 < 0.01
VZ ICU admissions 0.5 0.3 <0.01
VZ-associated SSTI 2.4 0.7 < 0.01
VZ office visits 1507.2 504.0 <0.01
VZ ER visits 139.6 52.5 < 0.01
HZ hospitalizations| 1.7 1.5 <0.05
HZ office visits 130.4 108.0 < 0.01
HZ ER visits 14.8 15.2 >0.05

[Table 1. Incidence of medically-attended VZ and HZ]

Conclusions: Our data suggests Ontario's VV program has reduced medically-attended VZ, including
complicated VZ, among program eligible and ineligible children, suggesting herd immunity. Changes in HZ varied
by clinical setting.
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ENTEROVIRUS GENOTYPES CAUSING HAND FOOT AND MOUTH DISEASE IN SHANGHAI, CHINA: A
MOLECULAR EPIDEMIOLOGICAL ANALYSIS

J. Xu, M. Xu, L. Su, L. Cao, H. Zhong
Children's Hospital of Fudan University, Shanghai, China

Background and aims: A rapid expansion of hand, foot, and mouth disease (HFMD) outbreaks has occurred
and caused deaths in China in recent years, but little is known about the other etiologic agents except enterovirus
71 (EV71) and coxsackievirus A 16 (CA16). The objective of this study is to determine the genotype compositions
of enterovirus causing HFMD in Shanghai and identify any associations between enterovirus types and clinical
manifestations.

Methods: Stool specimens were collected from patients hospitalized for treatment of HFMD, from May 2010 to
April 2011. Enterovirus was detected by reverse transcription PCR and directly genotyped by sequencing the
PCR products. Phylogenetic analysis was based on the VP1 partial gene.

Results: Of 290 specimens, 277 (95.5%) tested positive for enterovirus. The major genotypes were EV71
(63.8%), CA10 (9.0%), CA6 (8.3%), CA16 (6.9%), CA12 (2.4%), and CA4 (1.4%). The EV71 strains belonged to
the C4a subtype and CA16 belonged to the B subtype. CA6 was closely related to strains detected in Japan,
Taiwan and China, and CA10, CA12 and CA4 were phylogenetically similar to other strains circulating in China.
Mean hospital stays and the prevalence of complications in patients with EV71 infection were higher than those
in patients in CA6, CA10 or CA16 infection (P< 0.05 for all comparisons). Children with CA12 infection were the
youngest, and most likely have the highest risk of complications when compared to the other non-EV71 infection
groups.

Conclusions: This study demonstrated a diversified pathogen compositions attributing to HFMD and clinical
symptoms differing in enterovirus genotypes.
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LOW VARICELLA DISEASE BURDEN IN THE NETHERLANDS IN PRIMARY CARE DATA
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Background: In the Netherlands, a relatively low varicella disease burden is observed within routine
surveillance. To gain insight in possible underreporting, we estimated the disease burden of varicella using The
Integrated Primary Care Information (IPCI) database.

Methods: Potential varicella patients in the period 2006-2008 were identified within the electronic medical
records of IPCI by the International Classification of Primary Care (A72) and free text in the medical journal. All
potential patients were manually validated and categorized as 'varicella' or 'probable varicella' cases. The
incidence of GP-consultations and hospitalizations due to varicella was calculated, standardized by the Dutch
population 2006-2008.

Results: We identified 1881 varicella cases (2348 including probable cases) in the period 2006-2008, 14 patients
were hospitalized. The overall incidence of GP-consultations due to varicella per 100,000 person-years was 281
(95%CI 268-294), and was highest in the age groups < 5 year. If probable cases were included the incidence
increased to 354 (95%CI 340-369). The overall incidence of hospitalizations per 100,000 person-years was 2.0
(95%Cl 1.2-3.4).

Conclusions: The incidence of GP-consultations due to varicella in 2006-2008 is slightly higher than according
to routine surveillance (267 per 100,000), whereas the number of hospitalizations is comparable (1.7 per 100,000
or 2.4 including side diagnoses). These results confirm the somewhat lower disease burden due to varicella in
the Netherlands compared to other countries, probably related to the young age of infection. This is important
information for the decision making process whether or not to introduce routine childhood varicella vaccination in
the Netherlands.
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Background: Norovirus has been recognized as the most important viral cause of acute gastroenteritis across all
age groups. A new vaccine against norovirus-related disease has shown its potential to prevent norovirus iliness
in a challenge study. We compare the burden of disease caused by norovirus to the burden historically caused by
rotavirus, for which vaccination is recommended in many countries.

Methods: We reviewed the recent literature to estimate the total burden of disease of norovirus among children
in Europe.

Results: Published studies on the burden of norovirus disease in Europe are sparse and heterogeneous in their
design. Based on available data, the incidence of acute gastro-enteritis due to norovirus leading to a medical visit
or hospitalization among European children < 5 years can be estimated at 26.9/1000 person-years, and
2.8/1,000 person-years, respectively. Thus, approximately 0.7 million medical visits and 70 thousand
hospitalizations among children < 5 in the EU every year can be attributed to norovirus. Compared to rotavirus,
this represents a similar number of outpatient visits and approximately 75% as many hospitalizations. Since
numbers of norovirus cases are continuously rising over recent years an expansion of disease burden has to be
expected. Very limited information still is available on mortality attributable to norovirus infection.

Conclusion: The burden of disease caused by norovirus among children in Europe is considerable and
comparable to the burden caused by rotavirus before the introduction of vaccination. Norovirus and rotavirus are
capable of causing severe gastroenteritis in children.
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NEWLY DISCOVERED RESPIRATORY VIRUSES CAUSE SEVERE ACUTE RESPIRATORY TRACT
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Background: Respiratory viruses are a well-known cause of severe acute respiratory tract infections (ARTI) in
children. However to which extent the newly discovered human bocavirus, human coronaviruses (NL63/HKU1),
and human metapneumovirus contribute to severe ARTI's in healthy children remains a matter of debate.
Especially in the light of underlying disease and/or (bacterial) co-infections, which are often thought to be the
primary reason for severe illness.

Aim: To study whether recently discovered respiratory viruses can cause severe ARTI's in previously healthy
children.

Methods: Patients (0-18 years) of whom respiratory tract samples were screened for 15 respiratory viruses were
retrospectively identified in our department's diagnostics database. We subsequently selected those admitted to
the ICU for further analysis. Patients admitted for disease not linked to viral infection were excluded. Clinical and
lab parameters were extracted from the electronic medical records of the selected patients.

Results: A total of 2071 patients were identified in our database, of which 3269 samples were taken (mainly
nasal washes). Infection with a single virus was shown in 171/735 patients, who were admitted to the ICU. 42 of
those 171 had a bacterial infection (Group 1), 96 patients had a medical history (Group 2), and 33 were
previously healthy children until admission (Group 3). Primary reason for admission was severe ARTI (£75%).
For detailed virological data see Table 1.

Conclusions: Newly discovered viruses are detected as sole pathogen in previously healthy children admitted to
the ICU for severe ARTI's.

Table 1. Virus detection in samples study growp 1, ¥ and 3.

Group 1 Group 2 Group 3

viruses {n=42) {n = %&) n=33)
Human bocavirus 1 371} 11 (11.5) 4 (12}
Human coronavirus HL&3 1 {Z.4) 1(1) 113
Human coronavirus OC43 1 {4.8) ERK]
Human coronavirus 229%€ - - 1(3)
Human metapneumnavirus | 3 (7.1) 55.2) 113)
influenza A virus 7 (4.5) 11 (11.5) L]
Influenza B wirus - [
Parainfluenza wirus 1 371} PRVl PR
Parainfluenza virus 2
Parainfluenza virus 3 1(1.4) FRFA
Parainfluenza virus 4 - EREN
Rhimowirus 12 (28.6) 301312 3 (%)
Adenovirus 511.% 9 (9.4) 1 (6)
Respiratory symcytial virus | 10 (23.8) FNTERT 16 (48.5)

Data are presented as the number [percentage) of patients.

[Table 1.]
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HUMAN PARECHOVIRUS MENINGITIS - OLD FOE OR NEW ADVERSARY?
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Background and aims: Human parechoviruses (HPeV), particularly type 3, are known central nervous system
pathogens, causing serious infections in infants. The association for HPeV 3 as significant pathogen was only
reported in 2008. There is still limited understanding of HPeV. The aims:

e To examine the clinical course of HPeV meningitis in affected infants.
e To determine if cerebrospinal fluid (CSF) counts were a predictor for infection.

Methods: All CSF samples which tested positive for HPeV from January 2011 to December 2012 were included.
CSF samples were tested as part of meningitis screen by real-time PCR. A Retrospective review of clinical signs
of paediatric cases was performed.

Results: In total, 17 patients were diagnosed and all were admitted to hospital during the 2 year period (9 female
and 8 male). All were typed as HPeV3. Median age on admission was 19 days. Complications included apnoeas
(n= 3), coagulation defects (n = 3), hypotension (n = 1) and seizures (n = 2). 1 infant had signs of white matter
damage on a follow-up MRI. 15% of children admitted required intensive care. The disease process was life
threatening in over 10%. 9 were followed up as part of normal medical paediatric review, without specific
guidance. There was an absence of CSF pleocytosis.

Conclusions: HPeV3 caused significant infection in infants less than 3 months old. PCR testing is required to
diagnosis infections. As a result of the severity of infection there is need for understanding of disease process
and guidance for long-term follow up.
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OUTCOMES AND RISK FACTORS OF DENGUE VIRAL INFECTION-CAUSED ACUTE LIVER FAILURE
K. Laoprasopwattana?, P. Khantee?, P. Pruekprasert?, A. Geater?

1Department of Pediatrics, Faculty of Medicine, Prince of Songkla University, 2Department of Pediatrics,
SEpidemiology Unit, Prince of Songkla University, Hat Yai, Thailand

Background and aims: There are few published cohort studies on acute liver failure (ALF) in children with
severe DVI. This study was undertaken to examine the outcomes and risks of ALF in children with severe DVI.

Methods: The medical records of patients age < 15 years hospitalized during 1989-2010 with severe DVI
[dengue hemorrhagic fever (DHF) grades IlI-IV or DVI with complications including active bleeding or DVI-
associated organ failure (respiratory, liver, and kidney)] were reviewed. ALF was defined by severe acute liver
injury with prothrombin time =1.5x the control and encephalopathy in a patient with no history of liver disease.

Results: ALF was found in 32/144 (22.2%) patients with severe DVI. The mean age of DVI with ALF was lower
(7.0 + 4.1 vs 8.6 £ 3.5 years, p=0.03) and the median (interquartile range) weight standard deviation score
(WSDS) [0.75 (0.12 to 2.02) vs 0.10 (-0.13 to 1.1), p < 0.001] was higher in patients with ALF. Multivariate
analysis found that WSDS >1 SD, age < 5 years, and DHF grade IV were the major risk factors of ALF with odds
ratios and 95% confidence intervals of 8.4 (1.8-39.4), 3.8 (1.2-11.5), and 13.1 (4.6-37.2), respectively.
Respiratory failure, massive bleeding, renal failure, and mortality were found in 90.6%, 62.5%, 81.3% and 75.0%
of ALF cases, respectively.

Conclusion: DVI-caused ALF has a grave prognosis. DHF grade IV, WSDS >1SD, and age younger than 5
years are risk factors for developing ALF.
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HUMAN PARECHOVIRUS AND KLASSEVIRUS INFECTION IN CHILDREN HOSPITALIZED WITH
MENINGITIS AND SEPSIS-LIKE ILLNESS

T.-H. Han?, J.-Y. Chung?, S.-J. You?, J.-L. Youn?, G.-H. Shim?

1Diagnostic Laboratory Medicine, Saggyepaik Hospital, Inje Unviersity College of Medicine, ?Pediatrics,
Sanggyepaik Hospital, Inje University College of Medicine, Seoul, Republic of Korea

Background: The human parechoviruses (HPeV) have recently been recognized as important viral pathogens
causing sepsis and meningitis in children, but data is limited in Korea. Klassevirus is known to be an etiologic
agent of acute gastroenteritis,but its role in meningitis is unclear.

Objectives: To understand the epidemiology of HPeV and Klassevirus in sepsis-like illness and meningitis
through detection and typing of the virus in cerebrospinal fluid specimens(CSF).

Methods: One hundred and eighty-three CSF samples collected from 183 patients ranging in age from 1 day to
15 years were tested using a RT-PCR assay for HPeV, EV and klassevirus. Amplification products of the
VP1/VP3 and 3D region of HPeV genome were sequenced to identify the parechovirus type.

Results: Twelve HPeV positive specimens(6.5%) were identified from 183 CSF samples. Altough enteroviruses
were detected in 39 patients (21%); echovirus 25 and CVAG6 being frequently found, mixed infection of HPeV and
EV was not detected.Klassevirus was not detected in the study population. Most of HPeV positive patients were
under 3 months of age. All twelve samples were typed as HPeV3 and detected mostly in the summer season.
The VP1/VP3 gene of the twelve Korean strains clustered most close to the Japan Strain (AB759192).

Conclusions: To our knowledge, this is the first report of HPeV detection in CSF in Korea. Routine testing of
HPeV in young infants will improve the detection of etiologic agents of sepsis-like illness, but klassevirus could
not still be considered as having a role in these illness.
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SOCIOECONOMIC IMPACT OF INFLUENZA IN CHILDREN IN THE COMMUNITY IN SHANGHAI
M. Zeng?, X. Wang?
linfectious Disease Depertment, Children's Hospital of Fudan University, 2Fudan University, Shanghai, China

Background and aims: Influenza is a common cause of outpatient visits in childhood. The objective of this study
is to understand the epidmiology of influenza in children in Shanghai and the socioeconomic impact of influenza.

Methods: We carried out a prospective surveillance of influenza among children visiting outpatient clinic for
influenza-like illness (ILI1) between June 2009 and May 2012. Influenza viruses were detected and subtyped using
RT-PCR.

Results: Out of 3475 enrolled cases, influenza was virologically confirmed in 978 (28.1%) otherwise healthy
children; 577 were influenza A positive (A/H3N2: 341, pandemic A/H1N1: 219, seasonal A/H1IN1: 4, and untyped:
10), and 421 (43.0%) were influenza B positive; 451 (46.1%) were < 3 years old and 527 (53.9%) were = 3 years
old; 489 (50%) had close contact with persons suffering from simialr diseases, of whom, 299 (61.2%) contacts
were family members. The outbreaks of A/H3N2, pandemic A/HIN1 and influenza B took place in fall, winter and
spring, alternatively. A total of 199 children with influenza during the 2011-2012 season were followed up. The
mean cost of influenza were 736 CYN. Influenza-related hospitalization occurred in 4.0% of cases. Household
diseases similar to that of the infected child were reported in 24% of cases.

Conclusion: The annual outbreak of influenza led to a high rate of outpatient visits among children in Shanghai.
Household members were the main disseminators to spread influenza among children. Influenza imposes a
significant socioeconomic burden on children and their families.
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HUMAN BOCAVIRUSES IN STOOLS OF CHILDREN ARE NOT ASSOCIATED WITH ACUTE
GASTROENTERITIS

M. Paloniemi!, S. Lappalainen?, M. Katka?, M. Salminen?, K. Hedman?, M. Soderlund-Venermo?, T. Vesikari!

lvaccine Research Center, 2University of Tampere, Tampere, *Haartman Institute, Department of Virology,
University of Helsinki, Helsinki, Finland

Background and aims: Human bocaviruses (HBoVs) are suggested to be divided in to respiratory (HBoV1) and
enteric (HBoV2-4) viruses. We studied HBoV types in children with acute gastroenteritis (AGE) and with acute
respiratory tract infection (ARTI) as well as children with symptoms of both AGE and ARTI. We particularly
wanted to assess if there was an association of HBoV2 in AGE.

Methods: PCR was used to detect HBoVs from 999 stool samples, 1534 nasal swabs and 439 blood samples
collected in Tampere University Hospital. Antibodies specific for HBoV1-3 were determined using competition
ElAs.

Results: HBoV1 was found in stools of 5.6% of patients with ARTI and 7.1% of patients with symptoms of both
ARTI and AGE but only in 1.1% with AGE only. HBoV2 was found equally in stools of patients with AGE (5.8%),
ARTI (5.0%) and symptoms of both (5.6%) and so was HBoV3; 0.5%, 1.1% and 0.8%. In nasal swabs HBoV1,
HBoV2 and HBoV3 were found in 69, three and zero cases, respectively.

Sera of 37 HBoV DNA- positive cases were available, only five of these were seronegative for all three viruses,
and 13 had IgM antibodies, specificities of which will be determined.

Conclusions: HBoV2 and HBoV3 may primarily multiply in gastrointestinal rather than respiratory tract but were
not associated with AGE in children in this study. HBoV1 is a respiratory virus but is commonly found also from
stool samples during respiratory tract infection.
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TWO YEAR'S PROSPECTIVE STUDY OF HAND, FOOT AND MOUTH DISEASE AND HERPANGINA
THROUGH A CITYWIDE SENTINEL SYSTEM, CLERMONT-FERRAND, FRANCE

A. Mirand!?, C. Henquell*?, C. Archimbaud!?, S. Ughetto?®, J. Binauld Hadj*, G. Binet-Denier*, B. Bourbonnais*,
M.-A. Brotte-Miossec*, M. Debost?, B. Delcros?, V. Desvignes*, P. Dieterlen®, P. Franchineau*, M. Gannat*, M.-L.
Herbelin Wagner?, S. Jeancenelle?, P. Magnin*, F. Mestre*, A. Morin*, A. Piollet*, B. Némesin?, A. Labbé®, J.-L.
Bailly?, H. Peigue-Lafeuille?

lvirology, Centre National de Référence des Entérovirus-Parechovirus, Laboratoire Associé, CHU Clermont-
Ferrand, ?Virologie, EA4843, Université d'Auvergne, 3Informatique Médicale, CHU Clermont-Ferrand, Clermont-
Ferrand, “Association des Pédiatres de la Région Auvergne - Formation Médicale Continue, Riom, *Urgences
Pédiatriques, CHU Clermont-Ferrand, Clermont-Ferrand, France

Background and aims: Hand foot and mouth disease (HFMD) and herpangina are usually benign illnesses
associated with species A enteroviruses. Since 1998, large epidemics of HFMD were reported in Asia and China
and associated with enterovirus 71 (EV-71). This emerging type is responsible for rare fatal neurological
complications with cardio-pulmonary involvement. This epidemiological pattern justifies reinforcing the
surveillance and investigation of HFMD in Europe..

Methods: Throat and buccal swabs of children presenting with HFMD and/or herpangina along with a
standardized report form were obtained and tested prospectively for enterovirus molecular detection and
genotyping.

Results: From April, 15t 2010 to December, 315t 2012, a total of 571 children were enrolled; 384 (67%) presented
with an enterovirus infection. Herpangina was the predominant clinical presentation (230, 60%). Typical HFMD
was observed in 157 (41%) and atypical rash localisation in 111 (28.9 %). No neurological complication was
reported. Enterovirus infections occurred each year in two epidemic waves in summer and the late autumn.
Predominant serotypes, coxsackievirus (CV-) A6 (35%), A10 (26%), and A16 (20%) displayed different seasonal
distribution. EV-71 represented only 3% of cases.

Conclusions: This is the first study reporting prospective clinical and epidemiological characteristics of
HFMD/herpangina in a European country. These syndromes are frequent and usually arose during epidemic
waves, but EV-71 is a rare occurrence. It is unclear if the increased frequency of CV-A6 infections in Europe and
USA over the last four years results from increased clinical attention to HFMD or from the emergence of new
virus variants.
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MEASLES-RELATED HOSPITALIZATIONS IN THE PEDIATRIC POPULATION IN ITALY IN 2006-2010:
CROSS SECTIONAL STUDY UTILIZING NATIONAL HOSPITAL DISCHARGE DATABASE

M.M. Sbarbatil, A.C. Di Pietro?

1Dept. of Maternal and Child, Local Health Unit, Rieti, 2Dept. di Medicina Clinica, Sanita Pubblica, Scienze della
Vita e dell'’Ambiente, University of I'Aquila, I'Aquila, Italy

Background and aims: The primary objective was to estimate the frequency of hospitalization for measles in
Italy for the period 2006-2010 in children aged 0-14 years, and to analyze hospitalization rates (HR) for
geographical location.

Methods: Hospital discharge abstract data for measles-related hospitalizations in 2006-2010, was obtained from
the National-Discharge-Database held by the Ministry of Health. Data were analyzed to obtain number and rates
of measles hospitalizations per 100,000 population, by age group, and geographical area (North, Centre, South
and Islands), using population for each study year published by the National Institute of Statistic (ISTAT) website.

Results: A total of 4,347 hospitalizations for measles were identified, 1,512 (34,8%) of which occurred in children
< 15 years of age. Patient age distribution showed two peaks: <4 years and 15-24 years (figure 1). The following
HR were recorded: 0,63/100,000 inhabitants in 2006, 0,4/100,000 in 2007, 2,65/100,000 in 2008, 0,77/100.000 in
2009 and 2,79/100,000 in 2010. Most hospitalizations occurred in northern Italy (33,5%) but the greatest HR was
in Islands in 2010 (9,8/100,000 residents). 955(63,2%) patients aged < 15 had main discharge diagnoses of
measles without complications,109(7,2%) patients had pneumonia, 9(0,6%) had encephalitis, 4(0,3%) had
conjunctivitis, and 6(0,4%) had otitis media.
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Conclusions: Substantial progress has been made towards the national elimination targets, improving coverage
rates in children by 2 years and 5-6 years of age, but in the over-14 years age group, due to suboptimal coverage
rates, a large proportion of individuals still remains susceptible to measles.
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PARENTAL AWARENESS OF RESPIRATORY SYNCYTIAL VIRUS (RSV) DURING INFANCY: A
MULTINATIONAL SURVEY ASSESSMENT

P. Vol, K. Gooch?, M. Lorimer?, S. Manthena?!, B. Beznik-Cizman3, I. Mitchell*%, J. Seidenberg®, T. Mrvic”

1Global Health Economics and Outcomes Research, AbbVie, North Chicago, IL, USA, 2Lorimer Enterprises Inc.,
Alberta, AB, Canada, ®Beznik-Cizman Consultancy, Highland Park, IL, USA, “Paediatric Respirologist, Alberta
Children's Hospital, °Paediatrics, University of Calgary, Calgary, AB, Canada, ®Klinikum Oldenburg gGmbH,
Zentrum fir Kinder- und Jugendmedizin, Oldenburg, Germany, “Department of Infectious Diseases, University
Medical Centre Ljubljana, Ljubljana, Slovenia

Background: RSV is a common cause of lower respiratory tract infection (LRTI) hospitalizations during infancy.
This study sought to evaluate awareness of RSV in parents whose infants were hospitalized for severe RSV.

Methods: Data was obtained from a multinational Parent Burden Study. Parents with infants (< 1 year)
hospitalized for LRTI were asked to complete a survey upon their infant's discharge from hospital. Parents
reported their prior knowledge of RSV and their knowledge of the associated risk factors. Descriptive statistics
were applied to determine the percentage of parents with prior RSV awareness; how the knowledge was
acquired; and their awareness of RSV risk factors. Results were stratified by mother and father respondents.

Results: A total of 250 infants had confirmed RSV, of which 247 mother surveys and 167 father surveys were
completed. Among mothers, 84 (34.0%) had awareness of RSV. This knowledge was most commonly acquired
from the healthcare system (38.8%), media (15.3%) and family/friends (11.8%). 74 (30.0%) mothers reported
awareness of RSV risk factors. Of the risk factors, born premature (52.0%), smoking exposure (36.0%) and
daycare (34.0%) were most commonly known. 33 (19.8%) fathers were aware of RSV. Knowledge was most
commonly derived from the healthcare system (42.4%), family/friends (30.3%) and media (9.1%). 29 (17.4%)
fathers reported an awareness of RSV risk factors. Born premature (35.0%), siblings (35.0%) and daycare
(30.0%) were most commonly known.

Conclusion: Parents with infants at risk of severe RSV infection seem to lack relevant knowledge. Strategies to
improve awareness and knowledge of RSV are needed.
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GENOME CHARACTERIZATION OF ENTEROVIRUSES 117 AND 118: A NEW GROUP WITHIN HUMAN
ENTEROVIRUS SPECIES C (HEV-C)

C. Dalenot, A. Piralla?, A. Scalal, D. Greenberg?, V. Usonis*, F. Baldanti?, N. Principi!, S. Esposito?!

IPediatric Clinic 1, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Universita degli Studi di
Milano, Milan, ?Molecular Virology Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 3The Pediatric
Infectious Disease Unit, Soroka University Medical Center, The Faculty of Health Sciences, Ben-Gurion
University of the Negev, Beer-Sheva, Israel, 4Vilnius University Clinic of Children's Diseases, Vilnius University,
Vilnius, Lithuania

Background and aim: Two new HEV-C (EV-C117 and EV-C118) were identified in the Community-Acquired
Pneumonia Pediatric Research Initiative (CAP-PRI) study, and the present study describes the characterisation
of the complete genome of one EV-C117 strain (LIT22) and two EV-C118 (ISR38 and ISR10) strains.

Methods: Complete genome sequencing was obtained using degenerate primers designed by means of the
multiple alignment of the EV-C104 and EV-C109 genomes available in GenBank, and additional primers
designed on the basis of the first and subsequent rounds of sequencing in accordance with the primer walking
method.

Results: The EV-C117 and EV-C118 5'UTR sequences were related to those of EV-C104, EV-C105 and EV-
C109, and were slightly shorter than those of other HEV A-D species. Similarity plot analyses showed that EV-
C117 and EV-C118 have a P1 region that is highly divergent from that of the other HEV-C, and phylogenetic
analyses highly supported a monophyletic group consisting of EV-C117, EV-C118, EV-C104, EV-C105 and EV-
C109 strains. Phylogenetic, Simplot and Bootscan analyses indicated that recombination was not the main
mechanism of EV-C117 and EV-C118 evolution, thus strengthening the hypothesis of the monophyletic origin of
the coding regions. Phylogenetic analysis also revealed the emergence of a new group within HEV-C that is
divided into two subgroups.

Conclusion: Our findings characterise the complete genome of two new HEV-C. Nucleotide and amino acid
identity in VP1 sequences have been established as useful criteria for assigning new HEV types, but analysis of
the complete P1 region improves the resolution of their identification and characterisation.
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CLINICAL FEATURES OF INFLUENZA A AND B INFECTIONS IN CHILDREN 1-3 YEARS OF AGE
H. Silvennoinen?!, S. Heinonen?, P. Lehtinen?, T. Heikkinen?!
1Turku University Hospital, Turku, 2Helsinki University Hospital, Helsinki, Finland

Background and aims: It is generally thought that influenza A viruses cause more severe illnesses than
influenza B viruses. However, this conventional concept may be seriously confounded by age because in most
studies children with influenza B have been substantially older than those with influenza A. We compared the
clinical presentation of influenza A and B infections in homogeneous groups of outpatient children 1-3 years of
age.

Methods: We followed cohorts of pre-enrolled children (n=1185) throughout two consecutive influenza seasons.

The children were examined at our study clinic whenever they had fever or signs of respiratory infection. During
each visit, the signs and symptoms were recorded on a structured form, and nasal swabs were obtained for
virological analyses.

Results: Of 127 children diagnosed with influenza, 92 had influenza A and 35 had influenza B. The mean highest
temperatures were 38.9°C in children with influenza A and 38.7°C in children with influenza B infections; 40% of
children with influenza A and 34% of children with influenza B had fever 239.0°C (both differences statistically not
significant). No significant differences were observed in the frequencies of rhinitis, cough, gastrointestinal
symptoms, impaired general condition, laryngitis, wheezing, conjunctivitis, or tonsillar exudates between children
with influenza A and B. Acute otitis media developed in 30% of children with influenza A and in 26% of those with
influenza B (difference not significant).

Conclusions: The clinical presentation and severity of influenza A and B infections appear to be comparable in
children 1-3 years of age.
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CHARACTERISTICS AND OUTCOME OF SEVERE HUMAN PARECHOVIRUS INFECTIONS FROM THREE
LONDON TERTIARY UNITS BETWEEN 2008-2012

S. Vergnano!?, K. Whalley?, S. Kadambari?, E.N. Menson?, N. Martinez-Alier?, M. Cooper?, P.T. Heath?, H. Lyall*

1Paediatric Infectious Diseases, St Mary's Hospital, Imperial College NHS Trust, ?Paediatric Infectious Diseases,
St George's University of London, 2Paediatric Infectious Diseases, Evelina Children's Hospital, St Thomas'
HospitalChildren Hospital, “Paediatric Intensive Care Unit, St Mary's Hospital, Imperial College NHS Trust,
London, UK

Background and aims: Human Parechoviruses (HPeVs) cause a spectrum of disease ranging from self-limiting
illness to meningitis, multi-organ failure and death. Sixteen serotypes have been identified. Clinical characteristics
and outcomes of infected children in three tertiary units in London are described.

Methods: Cases of HPeV between 2008-2012 were identified through an electronic search of NHS and private
virology databases and patient discharge databases. Relevant data were extracted from patient clinical notes.

Results: HPeV was identified in 55 children; 54% were male, 85% under 6 months of age and 56% required
admission to PICU. Of the infants < 6 months, the majority was unwell at presentation (72%) with poor feeding
(98%), fever (82%), irritability (66%), mottling (56%), lethargy (56%), prolonged capillary refill time (49%), rash
(37%), apnoeas (30%), abdominal distension (28%), diarrhoea (27%) and seizures (17%) the most common
signs.

Liver function and coagulation tests were the most frequently abnormal results on admission. The median
hospital stay was 5 days (1-47 days). Brain MRl was abnormal in 10/13 patients. Neurodevelopment was
impaired in 6 of 18 children at follow up (secondary to HPeV infection in 3). No cases from neonatal units were
reported.

Conclusions: HPeV can cause severe disease and long term neurological sequelae in young infants. Infants
presenting with HPeV infection are unwell at presentation and may mimic those with significant bacterial
infections therefore a high index of suspicion is essential. Further research is needed to improve early diagnosis
of this infection and to develop effective antiviral therapy.
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ROTAVIRUS GENOTYPE DISTRIBUTION IN BELGIUM: CONTINUED HIGH PREVALENCE OF G2, 6 YEARS
AFTER VACCINE INTRODUCTION

M. Zeller!, E. Heylen?, P. Neels?, S. De Coster!, M. Van Ranst!, J. Matthijnssens!

1Department of Microbiology and Immunology, University of Leuven, Leuven, 2Federal Agency for Medicines and
Health Products (FAMHP), Brussels, Belgium

Background: In 2006 and 2007 respectively, Rotarix™ and RotaTeq™ were introduced in the national
immunization program of Belgium. This has led to a dramatic decline in rotavirus gastroenteritis in children below
5. Although both vaccines are available in Belgium, Rotarix™ is by far the most used.

Methods: Since the 2007-2008 rotavirus season a national rotavirus surveillance system has been implemented,
collecting approximately 600 rotavirus positive samples each season. Rotavirus positive samples were G- and P-
genotyped by partially sequencing VP7 and VP4.

Results: In the first 5 seasons after vaccine introduction G2 was the most prevalent genotype, except for the
2010-2011 season. Preliminary data for the 2011-2012 rotavirus season show that the most prevalent genotype
in Belgium was G2 (37.9%), followed by G9 (19.9%), G1 (18.0%), G3 (16.5%), G12 (4.0%) and G4 (3.1%).
Interestingly, we also found 2 G6P[5] strains. Both strains have a different origin: one G6 clustered very closely
with RotaTeq™ and was probably vaccine-derived, while the other G6 was only distantly related to RotaTeq™
and most likely represents a ruminant-to-human interspecies transmission.

Conclusions: After vaccine introduction the G2 genotype was the most prevalent in five out of six rotavirus
seasons. In addition, in all rotavirus seasons after vaccine introduction the relative proportion of G2 genotypes
was higher than in seasons before vaccine introduction, most likely due to selective vaccine pressure. However,
there is still fluctuation in the genotype distribution indicating that other factors besides vaccination also play a
role.
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BACTERAEMIA DUE TO MULTIDRUG-RESISTANT GRAM-NEGATIVE BACILLI IN THE NEONATAL
INTENSIVE CARE UNIT PATIENTS: RISK FACTORS, ANTIBIOTIC TREATMENT AND OUTCOMES

M.H. Tsail, S.M. Chu?, J.F. Hsu?, Y.C. Huang?
LYunlin Chang Gung Hospital, Yunlin, 2Linkou Chang Gung Hospital, Linkou, Taiwan R.O.C.

Objective: To assess the risk factors, antibiotic therapy and outcomes of multidrug-resistant Gram-negative
bacilli (MDRGNB) bacteraemia in the neonatal intensive care unit (NICU) patients.

Methods: Episodes of MDRGNB bacteraemia were compared with a susceptible control group in an 8-year
cohort study.

Results: Of 1106 bacteraemias, 393 (35.5%) were caused by a Gram-negative bacilli (GNB). Seventy (18.6%)
were caused by a MDR strain. The most frequent mechanism of resistance was extended-spectrum B-lactamase
(ESBL) production (67.1%), mainly by Klebsiella pneumoniae (59.6%). Previous antibiotic exposure to 3
generation cephalosporin [odds ratio (OR) 5.97; 95% confidence interval (Cl) 2.37-15.08, P < 0.001] and
carbapenem (OR 3.60; 95% CI 1.26-10.29, P=0.017) and underlying renal disease (OR 7.08; 95% CI 1.74-28.83,
P=0.006) were identified as independent risk factors for MDRGNB acquisition. Patients with MDRGNB
bacteraemia more likely received inadequate initial antibiotic therapy (72.9% versus 7.8%, P< 0.001), had a
higher rate of infectious complication (21.4% versus 10.5%; P=0.011), and a higher overall case-fatality rate
(28.6% versus 10.5%; P < 0.001). Independent risk factors for overall mortality were presence of infectious
complications after bacteremia (OR 3.16; 95% CI 1.41-7.08, P=0.005) and underlying secondary pulmonary
hypertension with/without cor pulmonale (OR 6.19; 95% CI 1.88-20.31, P=0.003).

Conclusions: MDRGNB accounted for 18.6% of all neonatal GNB bacteremia, especially in those with previous
broad-spectrum antibiotic therapy and underlying renal disease. The most frequent mechanism of resistance was
ESBL production. Neonates with MDRGNB more frequently received inadequate empiric antibiotic therapy and
presented poorer outcomes with a higher overall case-fatality rate.
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DOES GANCICLOVIR TREATMENT OF CONGENITAL CMV SELECT FOR RESISTANCE?

S. Kadambari?, C. Atkinson?, S. Luck?, M. Macartney?, T. Conibear?, C. Booth?, |. Harrison?, M. Sharland?, P.
Griffiths?

1paediatric Infectious Diseases Research Group, St George's, University of London, 2Virology Department, Royal
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Background and aims: Congenital Cytomegalovirus (cCMV) is the commonest known congenital infection. It is
a leading cause of sensorineural hearing loss which often presents for the first time and/or progresses months
after birth. Ganciclovir (6mg/kg twice daily IV for 42 days) has been shown in a randomised controlled trial to
prevent hearing deterioration in babies born with CNS symptoms if started within the first month of life (Kimberlin
DW et al, 2003). Ganciclovir is initially phosphorylated by the HCMV UL97 kinase towards its active triphosphate
form. We examined the incidence of UL97 mutations in cCMV infected newborns treated with ganciclovir.

Method: Serial clinical samples were obtained from eight newborns at days 0, 21, 42 of treatment and 7days
post. Codons 439 - 645 within the UL97 gene were examined for mutations associated with ganciclovir resistance
using a modified published method (Castor J et al, 2007).

Results: 20 blood, 24 urine and 24 saliva samples with CMV viral loads detectable >2.5 logio were amplified.
The sequencing showed that all samples were wild type at baseline and none developed resistance mutations
within the UL97 region during treatment.

Conclusion: These results indicate that evidence-based treatment with 42 days IV ganciclovir does not
frequently select for resistance mutations in UL97. Reports from other groups would suggest that these results
should not be extrapolated to longer treatment courses.
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UREAPLASMA VACCINE TO PREVENT NEONATAL INFECTION
L.E. Weisman, A.H. Leeming, L. Kong
Pediatrics, Baylor College of Medicine, Houston, TX, USA

Background: Ureaplasma infection causes neonatal sepsis, pneumonia, meningitis and bronchopulmonary
dysplasia. High colonization rate, antibiotic resistance, and diagnostic difficulty make antibiotic treatment difficult.
Ureaplasma multiple banded antigen (MBA) appears important in virulence and attachment.

Objective: Develop an Ureaplasma vaccine utilizing the conserved region of the MBA.

Design and methods: Adult female mice were injected with saline or an Ureaplasma (parvum, serotype 6,
clinical strain) rDNA (386 bp) MBA conserved region vaccine, and serum collected for 9 months for activity
against Ureaplasma species (parvum, serotype 14; urealyticum, serotype 8; and diversum, serotype A). We
measured: total 1gG, IgG subclasses, IgA, IgM by ELISA; pathogen specific IgG and IgA by ELISA; bacterial
killing by in-vitro neutralization; survival and bacteremia of vaccinated dam pups following infection at birth.

Results: rDNA vaccinated dams demonstrated significant: serum pathogen specific IgG (p< 0.001) involving
multiple subclasses; serum pathogen specific IgA (p< 0.005); serum neutralizing antibody

(with < 0.31 % serum); prevention of sepsis and death in their pups for multiple (three) consecutive pregnancies
(p< 0.002). This activity was present against all Ureaplasma species tested.

Conclusions: An Ureaplasma MBA rDNA vaccine adminstered to mice prior to pregnancy was effective in
preventing Ureaplasma sepsis related death in pups for multiple pregnancies against multiple species, and the
mechanism appeared in part related to pathogen specific antibody. This suggests the vaccine has a broad range
of efficacy and long lasting impact. We speculate that a vaccine targeting the conserved region of the MBA would
be effective in preventing neonatal Ureaplasma infection.
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CONGENITAL CYTOMEGALOVIRUS INFECTION SCREENING PROGRAM IN PREMATURE NEWBORNS:
PRELIMINARY RESULTS FROM A SINGLE SPANISH TERTIARY HOSPITAL

L. Escosa-Garcial, A. Alcoleal, C. Comin!, F. Omefiaca?, M. Romero?, F. Baquero-Artigao*
1Pediatric Infectious Diseases, 2Neonatology, 3Microbiology, Hospital Infantil Universitario La Paz, Madrid, Spain

Background and aims: Serological screening for cytomegalovirus (CMV) during pregnancy is not
recommended. Universal hearing screening (HS) do not identify all children with congenital CMV (cCMV). We
evaluated a urine screening in premature newborns to optimize screening strategies.

Methods: Prospective study of premature infants from December 2009-December 2011: cCMV infection
screening was performed using a shell vial urine culture assay (Vircel®) during the first week of life. HS was
performed using evoked otoacoustic emissions. Premature newborns were classified according to gestational
age (GA) and birth weight (considering SGA when birth weight was below 10th percentile for GA). During study
period, CMV culture was also performed in SGA full-term infants.

Results: A total of 830 premature newborns (51.3% male) were tested. Median GA: 33.5 weeks (range 23.7-37).
Mode: 34 weeks. Average birth weight: 1778.6 g (SD 603.4). Two hundred sixty-seven (32.1%) were very low
birth weight infants (< 1500 g) and 10% infants were SGA. According to GA, 45% were born between 34-37
weeks.

Prevalence of cCMV infection among preterm infants was 0.36% (3 asymptomatic premature infants detected -1
was SGA- with normal neonatal hearing screening evaluation).

Also 87 SGA full-term infants were tested, 2 were positive. Prevalence of cCMV infection among all SGA infants
was 1.8%. HS was performed in all premature newborns, 5% did not pass. None had cCMV infection.

Conclusions: Prevalence of cCMV infection in our premature infants is low. Screening might be restricted to
SGA newborns (regardless of gestational age) and very low birth weight infants.
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INCIDENCE OF SEPSIS IN LATE PRETERM BABIES BORN FROM PREGNANCIES COMPLICATED WITH
PPROM

G. Koroveshit, E.N. Gora?, E.T. Koroveshi3, A. Nurce4, N. Kodra3

INeonatology, 2Obstetric, University Hospital Obstetric-Gynecologic, 3Obstetric, “Neonatology, Obstetric-
Gynecologic, University Hospital Queen Geraldine, Tirana, Albania

Background: Preterm Premature Rupture of Membranes (PPROM) complicated 3% of all pregnancies and is
associated with 40% of preterm birth. Optimal management of PPROM pregnancies between 34 until 37 weeks is
not welldefined.

Objectives: The aim of our study was to determine the incidence of neonatal sepsis in late preterm born from
mothers with PPROM between 34 until 37 weeks of gestation, and to assess the effect of planned early birth
compared with expectant management for those pregnancies .

Material and methods: The study was prospective, from March 2008 until October 2011. It included 307
pregnant women with PPROM between 34 until 37 weeks of gestation. Patients were randomized, 157 of them to
planned early birth, and 150 patients to expectant management.

The primary outcome measure was neonatal sepsis. Secondary outcome was respiratory morbidity, and mode of
delivery.

Results: Primary outcome: neonatal sepsis was diagnosed in 5 newborns(3.1%) in planned early birth group,
and in 6 newborns(4%) in expectant management group (RR 0.74). Secondary outcomes had no significant
differences: RDS was seen in 12 newborns(7.6%) of early planned birth group versus 9 newborns(6%) of
expectant management group. Mode of delivery: Cesarean section was seen in 12.7% in early planned birth
group versus 14 % of expectant management group.

Conclusion: The incidence of sepsis in late preterm babies born from PPROM pregnancy is low and it does not
influenced by early planned birth or expectant management of these pregnancies.
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RESPIRATORY COLONIZATION BY GENITAL MYCOPLASMA IN PRETERM NEONATES AND INCIDENCE
OF THE BRONCHOPULMONARY DYSPLASIA

A. Loupiac?, A. Bedu?, C. Bahans?, F. Mons?, F. Garnier?

1Département de Pédiatrie, Hopital Mére-Enfant, 2Laboratoire de Bactériologie-Virologie-Hygiéne, CHU
Dupuytren, Limoges, France

Background and aims: Over the past three decades, survival of premature neonates has improved significantly.
The result of this increased survival is more infants at risk of morbidity from conditions such as
bronchopulmonary dysplasia (BPD). The etiology of BPD is likely to be multifactorial. However, there is growing
inferential and experimental evidence linking genital Mycoplasma infection with lung disease in preterm
neonates. The aim of our study was to investigate the influence of respiratory colonization by genital Mycoplasma
on the incidence of DPB.

Methods: We conducted a retrospective and monocentric study on preterm neonates nasopharyngeal or
tracheal samples, on which a U. urealyticum and M. hominis search was realized between 2002 and 2009.

Results: Among the 180 preterm neonates enrolled 26 (14,4%) had a positive sample either for U. urealyticum,
or for M. hominis. For these, (i) the BPD was significantly more elevated at 36 weeks, 64.5% vs 31.5% (p<
0.001); (ii) the invasive ventilation and the duration of hospitalization were prolonged (p< 0.05); (iii) preterm labor
(p=0.001), spontaneous rupture of membrane (p< 0.001) and spontaneous vaginal delivery (p< 0.005) were more
frequent.

Conclusions: This retrospective study showed a significant link between respiratory colonization by U.
urealyticum and/or M. hominis and BPD at 36 weeks of corrected age in the enrolled preterm neonates. It will be
interesting to confirm these results by a prospective study only on extremely premature, who are more
susceptible to be colonized by genital Mycoplasma and to have an immature pulmonary tract.
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THE NEONATAL AND PAEDIATRIC ANTIMICROBIAL WEB-BASED POINT PREVALENCE SURVEY IN 24
EUROPEAN AND 18 NON-EUROPEAN COUNTRIES IN 2012

A. Versporten?, M. Sharland?, N. Drapier, J. Bielicki?, H. Goossens?, and the ARPEC Project Group Members

1Laboratory of Medical Microbiology (VAXINFECTIO), University of Antwerp, Antwerpen, Belgium, 2Infection and
Immunity, Division of Clinical Sciences, St. Georges University of London, London, UK

Background and aims: The 2012 Point Prevalence Survey was conducted as part of the Antibiotic Resistance
and Prescribing in European Children (ARPEC) Project. We aimed to collect representative national antimicrobial
prescription data to determine variation in quantity and quality of antimicrobial use; and to create an international
database for scientific research and hypothesis formulation.

Methods: Data collection was completed during October-November 2012 using the validated and standardized
ARPEC-PPS method for data collection, entry and reporting.

Results: There were 11825 European and 5503 non-European inpatients reported for in total 169 EU and 54
non-EU hospitals. 34.3% EU (range: 16.7% for Malta; 86.2% for Romania) and 40.4% non-EU (range: 21.8% for
Australia; 81.1% for Gambia) inpatients received at least one antimicrobial. Antimicrobial proportions were higher
for paediatric wards (EU: 40.6%; non-EU: 43.0%) than in NICUs (EU: 29.8%; non-EU: 37.1%). From the 10923
reported antimicrobials, 84% were antibacterials for systemic use. Among neonates (<29 days), mainly
gentamicin (EU and non-EU: 23%) and (mostly in combination with) ampicillin (EU: 13%; non-EU: 22%) was
prescribed. Cefotaxime was prescribed in 9% of EU and 8% of non-EU neonates. High variation in antibiotic
prescribing for children is observed with highest use of co-amoxiclav in EU (10%; versus 2% in non-EU) and
ceftriaxone in non-EU (11%; versus 7% in EU) countries. Overall, 4% of neonates and 6.5% of paediatric
inpatients received meropenem.

Conclusion: The standardized PPS method supplied representative country data providing a tool for analysis,
target setting and further collaborative research at national and international level.
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BREASTFEEDING PATTERN AND THE RISK OF NEONATAL ILLNESSES AMONG URBAN POOR IN
LUCKNOW, NORTHERN INDIA: A PROSPECTIVE FOLLOW-UP STUDY

N.M. Srivastava, S. Awasthi
Pediatrics, King George's Medical University, Lucknow, India

Objective: To assess the newborn feeding patterns and associated risks of occurrence of neonatal ilinesses
among urban poor in Lucknow, northern India.

Methods: The study was conducted at two urban public-hospitals at Lucknow. Neonates were enrolled within 48
hours of birth and followed-up once at six weeks at the outpatients' clinic or home to assess neonatal illnesses
and voluntary breastfeeding pattern. Association of established breastfeeding patterns with neonatal illnesses
was studied using multivariate logistic regression, adjusting for potential confounders.

Results: 1020 neonates were enrolled from March 2007-April 2008. Among those followed-up (n=937), 46%
presented with any illness, with 20.2% reported with at least one Integrated Management of Neonatal and
Childhood llinesses (IMNCI) danger sign of severe illness.

Partially breastfed neonates were significantly more likely to develop any illness (Adj. OR= 7.3; 95% Cl= 4.4 to
12.0, p< 0.001) as well as IMNCI illnesses (Adj. OR = 6.4; 95% Cl= 3.1 to 13.1, p< 0.001) as compared to
exclusively breastfed. Similarly, predominantly breastfed neonates were significantly more likely to develop any
illness (Adj. OR= 3.4; 95% CI: 2.0 to 5.9, p< 0.001) as well as IMNCI illnesses (Adj. OR=2.7; 95% Cl= 1.1 t0 6.2,
p=0.02) as compared to exclusively breastfed. The strength and consistency of these associations remained
similar on refitting the model with term, singleton, and normal birth weight neonates.

Conclusion: Exclusive breastfeeding during neonatal period was significantly protective against any iliness as
well as illnesses mentioned in the IMNCI program, as compared to predominant or partial breastfeeding.
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AN AUSTRALIAN POPULATION BASED COHORT STUDY OF CEREBRAL PALSY SUGGESTS
CONGENITAL CYTOMEGALOVIRUS INFECTION LINKED WITH SEVERE DISABILITY

H. Smithers-Sheedy!?3, C. Raynes-Greenow!?, N. Badawi?3, C. Jones'?, Australian Cerebral Palsy Register
Group

1Discipline of Paediatrics and Child Health, University of Sydney, 2Centre for Perinatal Infection Research and
Dept. Neonatalogy, The Children's Hospital at Westmead, 3Cerebral Palsy Alliance Research Institute, Cerebral
Palsy Alliance, Sydney, NSW, Australia

Intrauterine (congenital) cytomegalovirus infection (cCMV) can result in poor neurological outcomes including
cerebral palsy (CP).

Aims: To describe the incidence, clinical profile and co-morbidities of CP cases attributed to cCMV in the
Australian CP Register.

Methods and subjects: Cases (birth years 1993-2003) were drawn from three state CP registers (South
Australia, Victoria, and Western Australia) with population level ascertainment for CP (a rate 21.5 per 1000 live
births). Clinical and demographic data were extracted from CP cases where cCMV was reported as the attributed
cause and compared with data from CP cases where cCMV status was negative/unknown.

Results: Children with cCMV (n=36) accounted for 1.6% of CP cases in this series (rate of 3.1 per 100,000 live
births; 95%CI: 2.1-4.1).When compared with the negative/unknown cCMV group, the cCMV group had
proportionally more cases of spastic quadriplegia (75% v 22%, x*=51.7, «=1, p< 0.001), wheeled mobility
dependence (76% v 26%, x?=22.2, ¢=1, p< 0.001), epilepsy (68% v 29%, x>=25.1, ¢« = 1, p < 0.001), bilateral
deafness (56% v 10%, p < 0.001), functional blindness (16% v 5% ,x?=17.7, ¢=1, p< 0.001) and severe
communication impairment (64% v 21%,x?=29.4, =1, p< 0.001).

Conclusions: Thus, cCMV is associated with severe disability for cases recorded in the Australian CP register.
In the absence of newborn screening, the true incidence of cCMV in CP in Australia is not known. Congenital
cytomegalovirus is an important, potentially preventable causal pathway to severe forms of CP.
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COMPARISON OF HIGH-SENSITIVE C-REACTIVE-PROTEIN, C-REACTIVE-PROTEIN, PROCALCITONIN,
AND INTERLEUKIN-8 IN THE DIFFERENTIAL DIAGNOSIS OF TRANSIENT TACHYPNEA OF NEWBORN
AND PNEUMONIA

F. Karaca Pekdemir, A.E. Arisoy, S. Oncel, A. Giinlemez, E.S. Arisoy
Pediatrics, Kocaeli University Faculty of Medicine, Kocaeli, Turkey

Background: In neonatal care units, transient tachypnea of newborn (TTN) and pneumonia are the most
frequent causes of respiratory distress. All patients with respiratory distress are treated with antibiotics at the
beginning of symptoms to prevent any delay in pneumonia treatment, because of difficulty in differential diagnosis
of TTN and pneumonia.

Aim and method: We compared the use of high-sensitive (hs) C-reactive protein (CRP) with CRP, procalcitonin
(PCT), and interleukin (IL)-8 in differentiating TTN and pneumonia in newborns.

Results: Fifty-seven neonates with a gestational age of >35 weeks admitted to a university hospital due to
respiratory distress within 4-6 hours of life. Fifty-two patients were treated with antibiotics until the diagnosis were
definite. Twelve (21%) and 45 (79%) neonates were diagnosed as pneumonia and TTN, respectively. Thus 40
neonates with TTN have received unnecessary antibiotic treatment for at least 3-5 days.

Conclusions: In this study, hs-CRP, CRP, PCT, and IL-8 are thought not to be helpful within 4-6 hours of life for
the differential diagnosis of pneumonia and TTN. Unlike the samples drawn at 4-6 hours of life, the blood
samples collected at the 24th hour of life, hs-CRP, CRP, PCT, and IL-8 levels were significantly higher in
neonates with pneumonia. PCT was the most sensitive (86%) and specific (73%) and the earliest-rising marker.
hsCRP was the second most sensitive and specific marker. These two parameters can be clinically useful for the
early (after 4-6 hours of life) diagnosis of pneumonia.
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BACTERIAL COLONIZATION IN NEONATES AND RESPIRATORY SYMPTOMS DURING THE FIRST YEAR
OF LIFE - A PROSPECTIVE BIRTH COHORT STUDY

M.-L. von Linstow?, K. Schgnning?, M. Hggh?, A. Sevelsted?, N.H. Vissing®, H. Bisgaard?

1Dept. of Paediatrics, 2Dept. of Clinical Microbiology, Copenhagen University Hospital, Hvidovre, 3SCOPSAC;
Copenhagen Prospective Studies on Asthma in Childhood, Health Sciences, Copenhagen University Hospital,
Gentofte, Denmark

Background and aims: A recent study has found that children born to asthmatic mothers and who were
colonized with H. influenza (HI), S. pneumoniae (SP) or M. cattharalis (MC) at one month of age, had an
increased risk of subsequent wheezing and asthma at age five. The aim of this study was to investigate whether
bacterial colonization in unselected healthy infants is associated with respiratory symptoms during the first year of
life.

Methods: HI, SP and MC were detected by real-time polymerase-chain reaction of nasal swab specimens
obtained from one-month-old healthy children followed in the community from birth to one year of age during
2004-2006. Respiratory episodes were defined as three consecutive days of respiratory symptoms (diary cough
or wheezing). Time to first respiratory episode was modelled with Cox regression. Confounders were chosen a
priori as gender and presence of older siblings.

Results: Nasal samples were available for 203 (84%) of 242 included children. Colonization to HI, MC or SP was
present in 56 (27.6%) children. Almost all children experienced a respiratory episode within the first year of life
(n=184, 91%). Adjusted for the chosen confounders, we found an increased risk of episodes if the child was
colonized, HR 1.82 [1.25-2.67]; p=0.002. Figure 1 presents the Kaplan-Meier survival plot for time to first
respiratory episode by bacterial colonization.

Conclusions: Neonatal colonization with HI, SP or MC is associated with cough and wheezing episodes during
the first year of life.
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DIAGNOSIS OF SEPTICAEMIA IN EXTREMELY PRETERM INFANTS
I. Krutikov?, B. Andreasson?, A. Elfvik!, G.-L. Femtvik!, C.-E. Flodmark?
1Department of Pediatrics, 2Paediatric, University Hospital Malmo, Malmé, Sweden

Background and aims: Neonatal septicaemia is one of the leading causes of morbidity and mortality in neonatal
intensive care units (NICU). The early diagnosis is still difficult and represents a significant clinical problem in the
early diagnosis of septicaemia ,especially in extremely preterm infants. The aim of the study was to assess
biological markers such as C-reactive protein (CRP) level, white blood cell (WBC) count and platelet count
together with clinical signs in diagnosis of neonatal septicaemia.

Material and methods: 176 infants were enrolled in this retrospective study. They were less than 28 weeks of
gestational age (GA) and hospitalized in the NICU in Lund and Malmd between 2002-2011.Criteria for
septicaemia were positive blood cultures or U-Arabinitol quota>5.Diagnosis was clinically compatible with
biological markers of infection (CRP>8mg/l, total WBC>15000 or< 5000, platelet count< 100000u/L).

Results: Out of 176 infants 36,4% (95%CI 29,6-43,7%) were identified as infants with septicaemia. The median
GA and birth weight (BW) was 26 weeks+1day and 810g respectively. The biological markers of infection most
often were an increase of CRP 83%(95%CI 71,8-90,1%),followed by thrombocytopenia 44%(95%CI 32,3-55,9%),
leukocytosis 9%(95%Cl 4,4-19,1%) and leukopenia 5%(95%CI 1,6-13,1%).The most frequent clinical signs were
cardiopulmonary: apnea 44%(95%Cl 32,3-56,1%) and bradycardia 31%(95%CI 21,2-43,4%), abdominal
distention 31%(95%CI 21,2-43,4%), respiratory distress 16%(95%CI 8,7-26,4%), hyporeactivity 9%(95%Cl 4,4-
19,1%) and vomiting 9%(95%CI 4,4-19,1%).

Conclusions: C-reactive protein is a good marker for the detection of septicaemia, response to therapy and
development of complications. The most frequent clinical sign was apnea.
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SUCCESSFUL ELIMINATION OF EXTENDED SPECTRUM BETA-LACTAMASE (ESBL) PRODUCING
NOSOCOMIAL BACTERIA AT A NEONATAL INTENSIVE CARE UNIT

G. Talosi!, B. Sz&?, Z. Reiger?, E. Urbans, A. Lazar?, K. Mader?, K. Nagy?

1Department of Paediatrics, ?Hygienic Unit, 3Department of Clinical Microbiology, University of Szeged, Szeged,
Hungary

ESBL-producing bacteria are an emerging problem in Neonatal Intensive Care. Since we could not reach a major
decrease in the number of ESBL-colonized and infected neonates, a multiple step project was started in
September 2011, which resulted in the decrease and long-term elimination of ESBL bacteria from our NICU.

We conducted a retrospective (between January and September 2011) and prospective (between September
2011 and October 2012) analysis of bacterial cultures of neonates and samples from the ward. Multiple hygienic
steps included isolation and separate nursing of colonized patients, a change of antibiotic protocol, increase of
the frequency of hygienic surveillance, educational program to increase the efficiency of hand washing and
provisional change of the place of care.

Both Enterobacter cloaceae (predominantly EbC052 pulsotype) and Klebsiella pneumoniae (predominantly Z-
pulsotype) were found at the ward. The major source of infection was a water bed wich served for the warming of
nutriments of neonates. The consumption of antiseptic fluids increased significantly (p< 0.01). There was a
significant decrease in the number of either colonized or infected neonates between the 1st and 2nd 5-month-
long periods of the prospective study (10 infections, 35 colonizations /86 admissions versus 3 infections, 20
colonizations /75 admissions. The last confirmed colonization was registered in June 2012.

ESBL-colonization in the NICU could be succesfully treated by several interventions and with close collaboration
with the hygienic team. Continuous surveillance and the maintenance of interventions is vital, since ESBL
bacteria may be imported and spread within the ward at any time.
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OUTBREAKS OF HEALTHCARE-ASSOCIATED INFECTION (HCAI) IN NEONATAL UNITS (NNUS) IN
ENGLAND - AN IMPORTANT AND UNDER RECOGNISED PROBLEM

M. Edelstein?, C. Kortsalioudaki?, A. Johnson?!, R. Hope?, A. Cickowska?!, M. Sharland?

1HPA: Health Protection Agency, London, UK, ?Paediatric Infectious Diseases Research Group Division of
Clinical Sciences, St George's University of London, London, UK

Background and aims: HCAI outbreaks in NNUs are associated with substantial morbidity, mortality and cost to
the healthcare system. The number, size and causative organisms of HCAI clusters in English NNUs, were
estimated for 2011.

Methods: Data from Health Protection Agency's voluntary-laboratory reporting, national-reference laboratories
systems, and an incident-reporting tool, were searched to identify NNU clusters occurred in 2011. The analysis
was limited to the most likely causative organisms for HCAI on NNUs. Clusters were defined as:

(i) any cluster or outbreak reported;

(ii) laboratory reports of at least 2 isolates from the same hospital, sharing the same strain-type, with at least one
case below the age of 28-days, in a maximum of 14-days between cases,

(iif) 2 or more reports, of the same infection in the same hospital in a 14-day period. Cross linkage of the 3
sources was attempted.

Results: 116 neonatal clusters including both colonisation and invasive disease were identified, involving 666
neonates. 43.4% of the clusters were MRSA, followed by MSSA (26%), E.coli (13%), Enterobacter (12%), and
Pseudomonas (10%). There were 9.2 clusters/month (range 0-14). There was a median of 3 babies/cluster
(range 2-80). When only bacteraemia samples were considered, E.coli was the most common organism (57% of
clusters). It was not always possible to confirm the clusters as outbreaks due to data limitations.

Conclusions: This analysis identified a high number of HCAI clusters in English NNUs, suggesting NNU HCAI
outbreaks are an important problem. Systematic European reporting, prevention and management are required.
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NEONATAL SEPSIS: A EUROPEAN NEONATAL INFECTION SURVEILLANCE NETWORK

C. Kortsalioudaki!, D. Gkentzi?, S. Vergnano?, I. Christopoulou?, G. Dimitriou?, P.T. Heath?, on behalf of the
Neonatal Infection Surveillance Network (neonIN)

IPaediatric Infectious Diseases Research Group Division of Clinical Sciences, St George's University of London,
London, UK, ?Department of Paediatrics, University of Patras Medical School, Patras, Greece

Background and aims: Infection is a major cause of neonatal mortality and morbidity. Infections due to Gram-
negative (GN) organisms are increasing, although the epidemiology may differ across Europe. The aim of this
study was to compare organisms causing neonatal infection in UK and Greek units.

Methods: NeonIN is a web-based, surveillance database capturing information on culture proven neonatal
infections. Data from 2012 were extracted. Early-onset (EOS) and late-onset (LOS) sepsis were defined as cases
occurring within 48hrs and after 48hrs of birth respectively.

Results: 389 episodes of BSI (involving 280 infants) were identified from 12 NNUs in UK vs 44 episodes
(involving 32 infants) from a single tertiary unit in Greece. Incidence was 8.6/1000 live-births and 68.8/1000 NNU-
admissions vs 6.2/1000 live-births and 118/1000 in UK and Greek units respectively; 55% were male in UK and
65% in Greece. Median gestational-age (GA) was 29wks (24-40wks) and median birth-weight (Bwt) 908g (518-
3631g) in UK vs 33wks (26-39wks) and 1730 gr (890-3995¢) in Greece. GN pathogens accounted for 17% of all
infections and 86% of LOS in UK vs 30% and 92% respectively in Greece. The most frequent GN pathogens
were E.coli in the UK and Klebsiella spp in Greece.

Conclusions: Continuous surveillance and monitoring of neonatal infections is a cornerstone for improving
outcomes. With the recent addition of Estonian neonatal units, neonIN is now a European neonatal surveillance
network.
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MATERNAL SERUM VITAMIN D LEVELS DURING PREGNANCY CORRELATE WITH PNEUMOCOCCAL
ANTIBODY LEVELS IN THEIR NEWBORN INFANTS

A. Battersby!?, C. Jones'?3, B. Kampmannt23

1Academic Paediatrics, Imperial College London, London, UK, 2Vaccinology, Medical Research Council (MRC)
Gambia Unit, Fajara, The Gambia, 3Institute of Infectious Diseases and Molecular Medicine, University of Cape
Town, Cape Town, South Africa

Background and aims: Published data show that pneumococcal antibody levels are often low in newborn
infants, particularly in infants of HIV infected mothers. Interestingly, robust antibody responses are seen in HIV
exposed uninfected infants following routine vaccination. Invasive pneumococcal disease (IPD) is a leading
cause of morbidity and mortality in childhood. Infants are particularly at risk before vaccination. The aim of this
study was to identify whether maternal vitamin D status affects protective pneumococcal antibody levels of
newborn infants.

Methods: A community-based cohort study was undertaken in Khayelitsha, S.Africa, between March 2009, and
April 2010 of 109 HIV-infected and uninfected women and their infants. Serum samples were collected from 104
women and 100 infants at birth and from 93 infants at 16 weeks. Pneumococcal vaccine specific antibody levels
were determined by enzyme-linked immunosorbent assays. Maternal 250H-VitD levels were estimated using
liquid chromatography/tandem mass spectrometry (LC-MS-MS).

Results: 31% (32/104) of women had sufficient 250H-VitD levels. HIV positivity appears to be associated with a
lower 250H-VitD. Median 250H-VitD in HIV positive women = 38nmol/L (IQR 28.5-52.5nmol/L), and 57nmol/L
(IQR 30.75-65.25nmol/L) in HIV -ve women (p=0.07). Maternal 250H-VitD levels appear to be associated with
infant pneumococcal specific antibody levels at birth (Spearman r =0.33, p=0.002). This association is particularly
obvious in HIV exposed infants (Spearman r=0.40, p=0.006).

Conclusions: Routine vitamin D supplementation during pregnancy may aid transplacental transfer of
pneumococcal specific antibody and reduce infant morbidity and mortality from IPD where it is difficult to
vaccinate against numerous strains.
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PEDIATRIC HOSPITALIZATIONS DUE TO LOWER RESPIRATORY TRACT INFECTIONS (LRTI) IN BRITISH
COLUMBIA (BC): PRE-, POST- AND DURING THE H1IN1 PANDEMIC

P. Santibanez?!, K. Gooch?, P. Vo2, M. Lorimer3, Y. Sandino*

1Sauder School of Business, University of British Columbia, Vancouver, BC, Canada, >Global Health Economics
and Outcomes Research, AbbVie, North Chicago, IL, USA, 3Lorimer Enterprises Inc, Alberta, AB, *Fraser Health
Authority, Surrey, BC, Canada

Introduction: Pediatric LRTI hospitalizations are a significant burden on patients, families and healthcare
systems. In June 2009, the WHO declared the start of an influenza pandemic which remained in effect until
August 2010. During this pandemic, there was increased implementation of public health strategies. This study
describes all LRTI inpatient admissions for pediatric patients (< 19 years of age) during fiscal years 2008/09,
2009/10 and 2010/11 in any acute-care hospital in British Columbia and compares its hospitalization pattern to
hospital admissions due to HIN1.

Methods: Pediatric LRTI admissions between 2008 and 2011 were extracted from the BC Discharge Abstract
Database using ICD-10 diagnosis codes and summarized by diagnosis and fiscal year. HIN1 admissions were
also extracted using ICD-10 codes. The pandemic was declared in the fiscal year 2009/2010.

Results: During the study timeframe, 7239 pediatric LRTI hospitalizations were identified: 2498 in 2008/09; 2090
in 2009/10 and 2651 in 2010/11. Respiratory syncytial virus (RSV) (defined as J210; J121; J205) was the highest
known specified viral cause for pediatric LRTI hospitalization across all three timeframes: 858 in 2008/09; 495 in
2009/10 and 739 in 2010/11. This can be compared to pediatric hospitalizations for HIN1 (defined as J09): 3 in
2008/09; 362 in 2009/10 and 7 in 2010/11.

Conclusion: Results highlight that RSV hospitalizations are an ongoing public health concern. RSV admissions
did decrease during the time of the HLIN1 pandemic; however RSV remained a primary cause of pediatric LRTI
hospitalizations in acute-care facilities in British Columbia.
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CHARACTERISATION OF ACUTE RESPIRATORY INFECTIONS AT A UK PAEDIATRIC HOSPITAL
FOLLOWING H1IN1 PANDEMIC (ASSESSING H1N1 IMPACT ON PREDOMINANT VIRAL PATHOGENS)

E.A. Lees!, E.D. Carrol!, C. Gerrard?, F. Hardman?, G. Howel3, A. Timmis?, K. Thorburn®, M. Guivers, P.S.
McNamara?

linstitute of Child Health, 2Microbiology Department, Alder Hey Children's NHS Foundation Trust Hospital,
Liverpool, ®Hull Royal Infirmary, Hull, “Paediatric Department, Countess of Chester NHS Foundation Trust,
Chester, Paediatric Intensive Care Unit, Alder Hey Children's NHS Foundation Trust Hospital, Liverpool,
6Molecular Diagnostics Department, Manchester Royal Infirmary, Manchester, UK

Background/aims: According to the WHO, H1N1 influenza has moved into the post-pandemic phase, but there
were still high numbers of infections occurring in the UK in 2010-11. It is therefore important to examine the
burden of acute respiratory infections at a large paediatric hospital to determine patterns of seasonality and
severity of illness during this period.

Methods: This was a retrospective study of respiratory virus aetiology in acute admissions to a paediatric
teaching hospital in the North-West of England between 1St April 2010 and 31t March 2011. Patient
demographics and data regarding severity of illness, presence of co-morbidities and respiratory virus sampling
method were retrieved from case notes. Seasonality was compared to data collected over a 10 month period
from June 2009 to March 2010.

Results: 645 patients were admitted between 1/4/2010 and 31/3/2011. 82 (12.7%) patients were positive for
H1IN1, of whom 24 (29.3%) required PICU admission, with 7.32% mortality rate. In children under 1 year, there
was no difference between proportions of patients with co-morbidity presenting with HIN1 infection versus those
with other viruses. In all other age groups, HIN1 was commonest in children with no co-morbidities. Presence of
H1NZ1 did not influence prevalence of other viral pathogens.

Conclusions: H1IN1 is still prevalent in the UK and occurs frequently in otherwise healthy children, but is also
capable of causing severe disease in those with existing co-morbidities. It is therefore important to remain vigilant
and to adhere to guidelines on seasonal influenza immunisation programmes, even during the post-pandemic
phase.
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AUSTRALIAN AND NSW STATE-BASED DATASETS INDICATE DECLINING CHILDHOOD ENCEPHALITIS
MORTALITY BUT A HIGH PROPORTION WITH UNKNOWN CAUSE

L. Khoury?, N. Wood?3, R. Dale?4, P. Britton?>%¢, D. Durrheim’, R. Booy3%8, C. Jones?56

1Dept. of General Medicine, The Children’s Hospital at Westmead, ?Sydney Medical School, The University of
Sydney, 3National Centre for Immuniation Research and Surveillance, “Dept. of Neurology, °Dept. of
Microbiology and Infectious Diseases, The Children's Hospital at Westmead, 8Sydney Emerging Infectious
Diseases & Biosecurity Institute, The University of Sydney, Sydney, "Hunter New England Medical Research
Institute, University of Newcastle, Newcastle, NSW, Australia

Introduction: Encephalitis is a complex neurological syndrome caused by inflammation of the brain. For most
cases, a cause is not found. Australia has unique wildlife and vectors, and potentially unique causes of
encephalitis.

Objectives: To examine trends in encephalitis mortality in Australian children and review the rate and causes of
childhood encephalitis-associated hospitalisations in New South Wales (NSW).

Methods: Mortality data was collected from the National Mortality Database from 1979-2004, and hospitalization
data collected from NSW Inpatient Statistics Collection (2001-11). Children < 14 years were included if their
cause of death or hospitalization was attributed to encephalitis. Data were analysed by age, gender, Aboriginality,
year, geography and cause.

Results: 238 encephalitis-associated deaths were identified in the Australian paediatric population over a 26
year period (average rate 0.24/ 100,000 £14 years). Significant declines in the mortality rate were noted from
1979 to 2004, particularly associated with HSV, SSPE and post measles encephalitis. Hospitalisation rates varied
over the study period (average 3.2/100,000). Children < 1 year had the highest proportion of encephalitis-
associated deaths nationally (23% all cause, 43% of HSV), and admissions. The cause was 'unspecified' for the
majority (56.4%) of cases, more so in older children.

Conclusion: Although deaths from childhood encephalitis have decreased, encephalitis remains an important
cause of hospitalization, particularly in children < 1 year of age. The proportion of cases with 'unspecified' cause
remains high. National surveillance and systematic diagnostic testing is required to prospectively identify the
emergence of novel infectious diseases and identify opportunities for prevention.
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ACUTE MENINGITIS IN A PEDIATRIC POPULATION
E. Bozzola, L. Lancella, A. Quondamcarlo, A. Krzystofiak, A.E. Tozzi, C. Scacchi, A. Villani
Ospedale Bambino Gesu, Roma, Italy

Background and aim: Meningitis is a medical emergency which require an appropriate antimicrobial therapy can
be initiated. A confirmed diagnosis require a lumbar puncture and the analysis of cerebrospinal fluid (CSF). Aim
of the study was to analyze the epidemiology of meningitis in a paediatric population.

Methods: We retrospectively reviewed the medical records of children 0-18 years old hospitalized at Infectious
Diseases Unit, Bambino Gesu Hospital, Rome, ltaly, for a laboratory confirmed meningitis between 1st January
2001 and 1st January 2013.

Results: We reviewed 214 cases of meningitis. The mean age was of 4,5 years (range 5 days-17.3 years); out of
them 9 were neonates. The incidence of cases was significantly higher in males than in females (70,6 % and
29,4%, respectively). In 105 patients (49%) a pathogen was isolated from CSF samples. The distribution of
etiologies was as follows: N. meningitidis (36,2%), S. pneumoniae (21%), S. agalactiae (10,4%), H. influenzae
(8,5%), Enterovirus (7,6%), tuberculosis (3,8%), HSV (2,8%), E.coli (2,8%), HHV6 (1,9%), S.pyogenes (1%).
S.aureus (1%), parvovirus (1%), Klebsiella (1%), HHV7 (1%). Referring to neonates, S.agalactiae was found out
in 4 cases, E.coli in 2 cases, Enterovirus in 2 cases and Klebsiella in 1 case.

Conclusions: S.agalactiae and Escherichia coli and are the most common organisms causing bacterial neonatal
meningitis. Streptococcus pneumoniae and Neisseria Meningitidis are the most common cause of bacterial
meningitis in infants and children older than one month of age. As for viral meningitis, enteroviruses are the most
frequent detached microrganisms.
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EXSEROHILUM INFECTIONS: REVIEW OF 17 PAEDIATRIC CASES BEFORE THE US OUTBREAK
Z.D. Panal, A. Katragkou?, T.J. Walsh?, E. Roilides?

linfectious Disease Unit, 3rd Department of Pediatrics, Aristotle University School of Medicine, Thessaloniki,
Greece, ?Weil Cornell Medical Center of Cornell University, New York, NY, USA

Objective: Exserohilum species are environmental fungi rarely identified as human pathogens. The recent
outbreak of Exserohilum meningitis in the USA has stimulated interest to this fungus. Our objective was to
systematically review all paediatric cases of Exserohilum spp. infections published before the outbreak.

Methods: Exserohilum infections of 0-18 year-old patients were retrieved by searching PUBMED using terms
“Exserohilum”, “Drechslera halodes”, “Drechslera longirostrata”, “Drechslera rostrata”, “Bipolaris halodes”,
“Bipolaris rostrata”, “Helminthosporium halodes”, “Helminthosporium rostrata”, “Luttrellia rostrata” and
“Setosphaeria rostrata”. Demographic data, underlying conditions, microbiology, clinical manifestations, therapy
and outcome were recorded and analyzed.

Results: We studied 17 paediatric cases with median age 10 (range, 0.07-18) years and 10:7 male:female ratio.
The majority were reported from USA (59%), Israel (24%) and less frequently from India, Canada and South
Africa (6%). All infections with Exserohilum species identification (10/17, 58.8%) were due to Exserohilum
rostratum. They occurred in patients with hematological malignancies (29%), aplastic anemia (18%), asthma
(12%), allergic rhinitis (6%) and hemophagocytic lymphohystiocytosis (6%). Cases included sinus (59%),
cutaneous (30%), invasive (23%), corneal (6%) and multifocal infections (29%). Antifungal treatment mainly
consisted of amphotericin B (65%), alone or combined with an azole. Surgery was used in 53% of patients.
Outcome was unfavorable in 3 (17.6%) cases.

Conclusion: Paediatric Exserohilum spp. infection reports are scant. Sinusitis is the predominant manifestation
and haematological disorders the most frequent underlying condition. The most appropriate antifungal therapy
remains to be established and surgical intervention, when indicated, may improve outcome.
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INTESTINAL PARASITIC INFECTION PREVALENCES IN INDIGENOUS AND RURAL NON-INDIGENOUS
POPULATIONS OF VENEZUELA

L.M. Verhagen'?, R.N. Incani®, C.R. Franco*, A. Ugarte®, Y. Cadenas®, C.I. Sierra Ruiz!, P.W.M. Hermans?, D.
Hoek®, T. Kortbeek®, M. Campos Ponce’, J.H. de Waard?, E. Pinelli®

1Laboratorio de Tuberculosis, Instituto de Biomedicina, Caracas, Venezuela, 2Laboratory of Pediatric Infectious
Diseases, Radboud University Medical Centre, Nijmegen, The Netherlands, 3Department of Parasitology, Faculty
of Health Sciences, Universidad de Carabobo, Valencia, “Departamento de Pediatria, Hospital de Nifios J.M. de
los Rios, ’Escuela de Bioandlisis, Universidad Central de Venezuela, Caracas, Venezuela, éCenter for Infectious
Disease Control Netherlands, National Institute for Public Health and the Environment (RIVM), Bilthoven,
"Department of Health Sciences, VU University, Amsterdam, The Netherlands

Background: Venezuela is characterized by a rich cultural display with climatic and biogeographical differences
between regions. Possibly, parasitic infection prevalence rates are associated with these differences.

Methods: Stool samples from 388 Venezuelan children between 4 and 15 years from three Venezuelan regions
were collected for direct parasitic examinations.

"t Carabobo State Orinoco River Delta

B

[Location of study sites in Venezuela]

Results:

Carabobo State Orinoco River Delta Amazon State

(n=93) (n=148) (n=147) P value




Giardia lamblia 03 15 16 0.20
(%)
Ascaris
lumbricoides [37a 29ab 15¢ <0.01
(%)
Hymenolepis 0a 8b 0a <0.01
nana (%o)
Trichuris
. 39a 40a 25b 0.010
trichiura (%o)
| Hookworm (%) 5a 5a 64b <0.01
Strongyl_0|des 0a 5b 16¢ <0.01
stercoralis (%)

[Prevalence rates of parasitic infections]

The prevalence of helminths infecting the host through skin penetration, Hookworm and Strongyloides stercoralis,
was highest in children from the Amazon rainforest that play naked in soil while children from the mountainous
area of Carabobo State wear clothes. In the Orinoco Delta, children play on wooden platforms along the river
lacking soil. Prevalence of other nematodes was highest in the Orinoco Delta and Carabobo where children
defecate close to their homes.

Age of included children did not significantly differ by region. Median age in children with Strongyloides stercoralis
was lower compared to uninfected children (8.5 vs. 9.8 years, p=0.036).

Conclusion: The observation that helminth prevalence in Venezuela differs significantly by region suggests that
this is determined by behavioural characteristics and sanitation practices.
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DEFINITIONS AND OUTCOME MEASURES FOR TRIALS ASSESSING NUTRITIONAL INTERVENTIONS IN
CHILDREN WITH RESPIRATORY INFECTIONS

E. Bruzzese?!, A. Lo Vecchio?, S. Viscovo?, F. Chiatto?!, F. Basilel, M. Tsolia?, A. Guarino?, Respiratory Infections
Subgroup of the Consensus Group on Outcome Measures Made in Pediatric Enteral Nutrition Clinical Trials
(COMMENT)

1Dept. of Translational Medical Science - Section of Pediatrics, University of Naples 'Federico II', Naples, Italy,
2Second Dept. of Pediatrics, National and Kapodistrian University of Athens, School of Medicine, Athens, Greece

Background: A subgroup of the Consensus group on Outcome Measures Made in pediatric Enteral Nutrition
clinical Trials (COMMENT) aimed at defining criteria for assessing key outcomes in pediatric nutrition trials in the
field of respiratory infections.

Methods: We critically reviewed clinical trials studying the impact of nutritional interventions on upper (URTI) and
lower (LRTI) respiratory tract infections. We focused on definitions, key outcomes, settings and confounding
factors.

Results: After application of inclusion criteria, 47 papers were included (44 on prevention and 3 on treatment).
Nutritional interventions ranged from enriched formulas to micronutrient given for a broad ranges of time. Most
trials were focused on prevention of influenza-like-syndrome and URTI in children up to 6 years. The definitions
of respiratory infections were highly heterogeneous. In 10/47 trials, URTI or LRTI were diagnosed by
pediatricians (eg.pharyngitis,otitis, flu,bronchiolitis,pneumonia). In 30 trials, definitions were less detailed and
based on symptoms reported by families or field-workers (eg.cough, sore throat, tachypnea). Seven trials did not
provide a specific outcome definition. Incidence was the most common outcome measure in prevention ftrials.
Duration and illness severity were the main outcomes considered in trials on treatment.

Conclusions: Because clinical trials usually involve large populations monitored by parents or field workers,
well-defined and easy-to-monitor parameters should be used. Respiratory symptoms with fever during influenza
season may represent a “practical outcome” for future prevention trials. Secondary outcomes may be antibiotic
consumption, workdays lost and hospitalizations. However, controls should be included and adjusted for age,
setting, risk factors and comorbidities.
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CORONARY COMPLICATIONS IN RECURRENT KAWASAKI DISEASE AND RELATED RISK FACTORS
Z.-D. Du, H. Yang, P. Fu
Beijing Children's Hospital, Capital Medical University, Beijing, China

Background: The clinical features of and risk factors of recurrent Kawasaki disease (KD) remain unclear.

Methods: We conducted a retrospective review of consecutive cases of KD from 2002 to 2010 in our hospital.
Demographic, clinical, laboratory and echocardiographic data were recorded. Risk factors for recurrent KD
identified by a univariate analysis were applied in a logistic regression analysis.

Results: The incidence of recurrent KD was 1.88%, and the average interval between the initial episode and the
recurrence was 12 months, and females were more likely to suffer a recurrence

(9 males vs. 13 females, 1:1.4). On the initial onset of recurrent KD, children who went on to suffer recurrent KD
had longer durations of fever, higher levels of alanine aminotransferase (ALT), serum aspartate aminotransferase
(AST), and lower hemoglobin levels than single episode KD. Multivariate logistic regression analysis showed that
long fever durations, high AST levels and reduced hemoglobin levels were significantly associated with recurrent
KD. Ten of 22 recurrent children had coronary artery complications during the initial onset, and 6 (60%) of them
had coronary complications at recurrence. Only 2 of 12 children without coronary complications in initial onset
developed complications during the recurrence (P = 0.035).

Conclusions: Children who may be at an increased risk of recurrent KD could be identified by longer durations
of fever, lower hemoglobin levels and higher AST levels. coronary artery complications complications are more
likely to occur in recurrent KD if they were present during the initial episode.
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HUMAN PAPILLOMAVIRUS (HPV) AND CHLAMYDIA TRACHOMATIS (CT) INFECTIONS IN SEXUALLY
ACTIVE YOUNG GIRLS, NORTHERN ITALY

E.R. Frati, S. Bianchi, M. Martinelli, D. Colzani, E. Fasoli, A. Zappa, E. Tanzi
Department of Biomedical Sciences for Health, University of Milan, Milan, Italy

HPV and Ct are the cause of two of the most common STls affecting especially young women, but few data are
available on the prevalence of these infections in teenagers.

This study aimed at evaluating the molecular epidemiology of HPV and Ct infections in sexually active young
women aged 13-19 years in Northern Italy.

157 cervical brushes were collected from asymptomatic girls aged 13-19 years (median age 18 years): 50
samples from girls aged 13-17 years and 107 from those of 18-19 years. HPV-DNA and Ct-DNA were detected
by PCR amplification of a 450bp segment of ORF L1 and of a 150pb segment of cryptic plasmid, respectively.

Overall, the girls with at least one of the two infections were 29.3% (95%CI:22.6-36.8); in particular 42%
(95%CI:28.9-55.9) in the group of adolescents 13-17 years and 23.4% (95%CI:16.1-32.1) among those of 18-19
years (p< 0.05).

The prevalence of HPV-DNA in the population studied was 27.4% (95%CI:20.8-34.8): 38% and 22.4% in girls
aged 13-17 years and 18-19 years respectively (p< 0.05). The prevalence of Ct-DNA was 7% (95%CI:3.7-11.9):
12% in girls aged 13-17 years and 4.7% in those of 18-19 years. 8 girls (5%, 95%Cl:2.4-9.4) showed an HPV/Ct
co-infection, with a higher prevalence in the girls aged 13-17 (8% vs 3.7%).

The high prevalence observed in this preliminary study underlines the great vulnerability to STIs of subjects at
risk for sexual risk behaviours and early sexual debut, such as young women. Particular attention must therefore
be paid to appropriate preventive measures.



108

IMPACT OF UNIVERSAL VARICELLA VACCINATION ON HOSPITALISATION IN CHILDREN UNDER 15
YEARS IN TUSCANY REGION, ITALY

S. Boccalini, A. Bechini, M. Levi, P. Bonanni
Department of Health Sciences, University of Florence, Florence, Italy

In ltaly, the implementation of universal varicella vaccination is postponed until 2015, when data from Regional
vaccination pilot programs will be available. Tuscany introduced a universal immunization program against
varicella with measles- rubella-mumps-varicella (MMRYV) vaccine in children 13-15 months old since July 2008.
The aim of our study was to evaluate the impact of this program on hospitalisations in young subjects in Tuscany
in order to help the Italian decision makers on the future national adoption.

Data on hospital discharge (hospitalisation year, age at discharge, costs) due to varicella diseases in subjects <
15 years were collected from the Tuscany Region database. Hospitalisation data were analysed for two three-
year periods: pre-vaccination (2005-2007) and vaccination period (2009-2011), excluding 2008 (transition year).

The high vaccine coverage (82,2% in 2011) obtained quickly in Tuscany resulted in a relevant decline of varicella
cases in subjects under 15 years from 18,793 (2005-2007) to 10,246 (2009-2011). The number of children
hospitalised for varicella decreased from 245 (pre-vaccination period) to 174 (vaccination period). The reduction
was evident in all age groups. The total number of hospitalisation days decreases also from 1,192 to 880, with a
saving amount of 146,102 Euro.

The introduction of universal varicella vaccination with MMRYV in Tuscany has resulted in a significant reduction of
varicella-related hospitalisations and related costs already after three years of implementation. Particularly,
hospitalised cases resulted greatly reduced among younger subjects (involved in the vaccination program),
although a positive effect of vaccination on hospitalisations is evident also in older children.
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VITAMIN D SUPPLEMENTATION DECREASES PRIMARY CARE VISITS FOR ACUTE RESPIRATORY
INFECTIONS DURING INFANCY: A RANDOMISED CONTROLLED TRIAL
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Crengle®, A. Trenholme®, J. Crane’, C. Camargo Jr.8

lpaediatrics, 2Epidemiology & Biostatistics, 2Obstetrics & Gynaecology, *Nutrition, Te Kupenga Hauora Maori,
University of Auckland, ®Women & Children's Health, Middlemore Hospital, Auckland, “Medicine, University of
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Aims: To determine whether vitamin D supplementation prevents primary care visits for acute respiratory
infections (ARI) during infancy.

Methods: We performed a randomised, double-blind, placebo-controlled trial in Auckland, New Zealand (latitude
36°S). Pregnant mothers, from enrolment at 28 weeks gestation to birth, and then their infants, from birth to age 6
months, were assigned to receive placebo, or one of two dosages of daily of oral vitamin D3 . The enrolled
woman/infant pairs were randomised to: placebo/placebo, 10001U/4001U, or 20001U/8001U.

We audited the primary care records (blind to group allocation) of enrolled infants to age 12 months, identified all
acute visits and categorised these as visits for an ARI, skin infection, other infection or a non-infectious
consultation.

Results: 260 pregnant women were enrolled and randomised to placebo (n=87), lower dose (n=87) or higher
dose (n=86) vitamin D. In comparison with the placebo group (84%), ARI visits were less frequent among infants
randomised to the lower dose (71%, p=0.046) and the higher dose (66%, p=0.007) of vitamin D. The number
(median, interquartile range) of visits for ARIs also supported a dose-response relationship; placebo group (4, 0-
5), lower dose (3, 0-5, p=0.04) and higher dose (2, 0-8, p=0.03).

The proportion of infants taken to their general practitioner, and the number of visits made, for skin infections,
other infections, or non-infectious causes did not differ between the three randomly assigned groups.

Conclusions: Vitamin D supplementation during pregnancy and infancy reduces primary care visits for ARIs
during infancy.
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EMERGING INFECTIOUS DISEASES: PARASITIC INFESTATIONS IN INTERNATIONALLY ADOPTED
CHILDREN

I. Raffaldi, S. Garazzino, C. Scolfaro, C. Gabiano, S. Aguzzi, D. Le Serre, E. Silvestro, C. Bertaina, P.-A. Tovo
University of Turin, Turin, Italy

Background and aims: Parasitic infestations (Pls) are a primary problem in internationally adopted children,
especially those coming from developing countries.

Our aim was to determine the prevalence of extra-intestinal and intestinal Pls in adopted children.

Methods: Internationally adopted children referred to Regina Margherita Children's Hospital, Turin, Italy, from
2009 to 2012 were included. Patients were evaluated within a few weeks of arrival in Italy. Extra-intestinal Pls
were diagnosed through serologic or direct tests, while intestinal Pl were identified by at least one positive stool
specimen.

Results: 296 children were studied. One hundred thirty-four patients (82 M, 52 F) presented at least one PI
(45.2%): 59 came from Sub-Saharan Africa, 31 from Asia, 26 from Eastern Europe and 18 from Latin America.
Mean age was 5.3 + 3.2 years. Twenty-two children had both intestinal and extra-intestinal Pls.

110 children (37%) had intestinal Pls, with 29 of them having multiple isolated parasites. Among protozoa,
Entamoeba hystolitica (57) and Giardia intestinalis (39) were prevalent pathogens. Hymenolepis nana was the
most frequently identified helminth (8). Six children had a recurrent disease after antiparasitic treatment.

41 children (14%) had extra-intestinal Pls: 38 developed toxocarasis, three schistosomiasis and two malaria by
Plasmodium falciparum.

We recorded also a Larva migrans cutaneous infestation.
Conclusions: This study confirms that Pls are among the most relevant infectious disease in internationally

adopted children. A complete medical evaluation of adopted children, especially those coming from endemic
areas, is an important tool to ensure long term wellness and prevent disease dissemination among contacts.
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VITAMIN D (VD) SUPPLEMENTATION REDUCES THE RISK OF NEW EPISODES OF ACUTE OTITIS MEDIA
(AOM) IN OTITIS-PRONE CHILDREN
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Background and aim: VD could modulate bacterial and viral infections. The aim of this study was to evaluate
whether VD hypovitaminosis could be associated with an increased risk of recurrent AOM (rAOM) and VD
supplementation could be effective in limiting the number of new AOM episodes in otitis-prone children.

Methods: A total of 116 children with a history of rAOM (defined as 23 or 24 episodes in the preceding 6 or 12
months, respectively) were randomized to receive VD 1,000 IU/day by mouth for 4 months or placebo. Episodes
of AOM were monitored for six months and two blood samples (one at enrollment and one at the end of VD
supplementation) were obtained in order to determine serum VD concentration.

Results: A total of 58 children were treated with VD and 58 received placebo. The number of children who
experienced at least one AOM was significantly lower in VD group than among placebo (26/58 vs 38/58; p=0.03).
The mean number of AOM episodes globally diagnosed in VD group was significantly lower than in placebo (0.7
+ 0.8 vs 1.4 + 1.4; p=0.003). A significant reduction of AOM episodes was found when serum VD level was
higher than 30 ng/mL.

Conclusion: VD hypovitaminosis is associated with an increase in the incidence of AOM, particularly when VD
serum levels remain < 30 ng/mL. Administration of VD at the dose of 1,000 IU/day is associated with a significant
reduction of the risk of AOM, suggesting this kind of prophylaxis in children with rAOM.
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RECURRENT COMMUNITY-ACQUIRED PNEUMONIA (RCAP) IN PEDIATRIC AGE: A CASE-CONTROL
STUDY
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Background and aim: RCAP is an increasing problem in pediatric age, but literature on this topic is few. The
aims of this study were to describe the clinical profile of children affected by rCAP and identify the factors
associated to recurrence.

Methods: This case-control study involved 146 otherwise healthy children (73 males; mean age = SD, 7.9+4.5
yrs) with a history of rCAP (defined as 22 CAP in one year or 23 CAP at any time frame) and 146 age- and sex-
matched healthy controls without a history of rCAP. Study population was evaluated for demographic
characteristics, living conditions and predisposing factors (i.e., immune disorders, atopy/allergy, rhinosinusitis,
nasal ciliary function, gastroesophageal reflux, tuberculosis, reactive airway diseases, right middle lobe
syndrome).

Results: Significant risk factors for rCAP resulted history of rhinosinusitis (OR 59.33, 95% Cl 24.48-144.97; p<
0.001), wheezing (OR 32, 95% CI 10.14-100.96; p< 0.001), asthma diagnosis (OR 10.50, 95% CI 3.77-29.28; p<
0.001), atopy/allergy (OR 7.44, 95% CI 3.71-14.93; p< 0.001), recurrent upper respiratory infections (OR 6.75,
95% CI 3.68-12.37; p< 0.001) and low birth weight (OR 3.57, 95% CI 1.54-8.28; p< 0.001). Highly-recurrent rCAP
were associated with a history of asthma diagnosis (OR 3.46, 95% CI 1.48-8.08; p=0.0001), right middle lobe
syndrome (OR 3.02, 95% CI 1.36-6.71; p=0.001) and atopy/allergy (OR 2.20, 95% CI 1.10-4.42; p=0.005),.

Conclusion: Pediatric patients with rCAP do not usually have a serious predisposing disease and with a limited
number of examinations at least one clinical factor potentially associated with recurrences can be identified.



113

INCIDENCE OF CANDIDA SPP INVASIVE INFECTION, IN SPAIN PEDIATRIC INTENSIVE CARE UNITS
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Introduction: Invasive fungal infection (IFI) has a high morbidity-mortality in immunosuppressed and critically ill
patients. IFl incidence seems to increase, especially by Candida and Aspergillus pathogens. Candida spp
represents the 70-90% of all IFI and C. albicans is the etiology in the 50%.

Aim: To describe the incidence of IFl and of invasive Candidiasis (IC), in Spain Pediatric Intensive Care Units
(PICU).

Patients and method: Epidemiological, prospective and multicenter study, from October 2010 to december
2011. Inclusion criteria: patients younger than 18 years, with lengh of stay > 72 hours, admitted at Spain PICUs
(36 units). The preliminary estimated incidence was 0.7%, so that the calculated number of patients required
results in 742 (precision of 0.6 and statistically significance 0.05).

Results: There were recruited 1.075 patients from 36 PICUs. Were males 58.4%, with mean age of 3.4+4.3
years (55.7% younger than 2y). Principal diagnosis at admission: respiratory disease (34.5%), general surgery
(33%), cardiac surgery-congenital malformation (15.2%), oncological (5.2%). The mean of Pediatric Risk
Mortality Score was 6.4 +5.62, median 5 (p25:2, p75:10) (min 0, max 39) points.

Fifty-tree from the 1.075 patients had IFI (4.9%), due to IC in 45 cases (4.2%). C. albicans was the etiology in 26
patients (2.4%) and C. parapsilosis in 15 (1.4%). IFI localization: sepsis 44.1%, urinary 28.3%, catheter infection
19.7%, respiratory 15%, other 14.2%. IC rate was 1.1 cases/1.000 patients/year.

Conclusions: IC incidence was relatively low in Spain PICUs, but surveillance is necessary due to the severity of
this infection.
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MICROBIOLOGY OF INVASIVE FUNGAL INFECTIONS IN A TERTIARY PEDIATRIC HOSPITAL DURING A
6-YEARS PERIOD
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Background and aims: Invasive fungal infections (IFl) are an important cause of morbidity, increased
hospitalization and healthcare costs in critically ill or immunocompromised children. The purpose of this study
was to investigate the microbiology of IFI in our hospital.

Methods: Microbiology records of children hospitalized and diagnosed with IFI at “Aghia Sophia” Children's
Hospital, the major tertiary Pediatric Hospital in Greece, from January 2007 to December 2012, were
retrospectively analyzed. Only children with blood fungemia were included in the analysis. Identification of
isolates was done conventionally and by PCR-sequencing. MICs were measured using gradient MIC method
(Liofilchem, MIC Test Strips).

Results: Fungemia was diagnosed in 101 patients 0-14 years of age. Candida albicans was isolated in 48
children (47.5%), Candida parapsilosis in 27 (26.7%), Candida glabrata in 5 (5%), Candida famata in 2 (2%),
Candida rugosa in 2 (2%), Candida lusitaniae in 3 (3%), Candida guilliermondii in 2 (2%), Saccharomyces
cerevisiae in 5 (5%) and Candida kefyr, Candida tropicalis, Candida zeylanoides, Cryptococcus terreus and
Malassesia furfur in 1 (1%) children. C. albicans strains were 97.9% sensitive to amphotericin, 81.2% to
fluconazole and 97.9% to caspofungin and 100% to voriconazole. C. parapsilosis strains were 92.6% sensitive to
amphotericin and fluconazole and 100% to caspofungin and voriconazole. C. glabrata strains were 100%
sensitive to amphotericin, caspofungin and voriconazole, 20% Susceptible Dose Depended (SDD) to fluconazole
and itraconazole and 20% resistant to itraconazole.

Conclusions: A significant number of non-Candida albicans invasive infections were identified in our area with
different sensitivities to antifungal medications.
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RAPID DETECTION OF NOROVIRUS PSEUDO-OUTBREAK BY USING REAL-TIME SEQUENCE BASED
INFORMATION
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Background and aims: Sequence based information is increasingly used in the surveillance of viruses, not only
to provide insight in viral evolution, but also to understand transmission during outbreaks. However, sequence
analysis is not yet incorporated in laboratory routine, hindering the use in clinical practice. We show that
sequence based information, available immediately after detection of the virus, is able to guide infection control
measures.

Methods: During the second half of January 2013, a rise in norovirus infections was detected among patients
and personnel on the children's hospital oncology ward. Clinical and epidemiological information was collected.
Noroviruses were characterized by sequence analysis of the ORF1 region within three days after detection.

Results: Norovirus infection was detected in seven children and two health care workers. Six of seven patients
had a nosocomial infection. After notification of the first two patients, additional infection control measures were
taken. Despite these measures, again three patients with norovirus infection were notified. Norovirus sequence
analysis results became rapidly available in 5/7 patients. Four different genotypes were detected, providing
evidence for multiple introductions of different norovirus strains with few secondary cases rather than ongoing
nosocomial transmission. This strengthened us to maintain the already implemented infection control measures
without closure of the ward.

Conclusion: Sequence based information available in real-time is essential for the understanding of norovirus
transmission in the hospital during a season where admission of infected patients occurs frequently. This makes
it possible to focus the massive outbreak infection control measures.
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METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS OF NASAL CARRIAGE: A NEW MULTIPLEX
PCR TO DETECT SCCMEC TYPES
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Introduction: Methicillin-resistant Staphylococcus aureus (MRSA) is the main pathogen involved in healthcare-
associated infections and the nasal colonization is an important risk factor to the development of these infections.

Objectives: The aim of this study was to evaluate a new multiplex PCR to detect SCCmec types of MRSA
isolates from nasal source starting from a bacterial culture in oxacillin selective broth (OSB).

Methods: Swabs (n=147) collected from anterior nares of patients attended in a dermatologic pediatric
ambulatory and their relatives were plated on mannitol-salt agar (MSA) followed by classical tests for MRSA
identification. Following, the same swab was inoculated into OSB tubes with Mueller-Hinton broth supplemented
with 7% NaCl and 2ug/ml of oxacillin. After incubation the DNA was liberated by boiling and the PCR multiplex
was carried out using eight primers: SA1l and SA2 (S. aureus species-specific), MRS1 and MRS2 (mecA gene),
and MECIP3 and MECIP2, and DCS R1 and DCS F2, that are able to distinguish between the SCCmec types II,
Il and IV.

Results: PCR multiplex method identified 29 (19,7%) MRSA isolates, being 3 (10.3%) type Il, 2 (6.9%) type llI,
21 (72.4%) type IV and 3 (10.3%) non-typable cassettes.

Conclusions: The new PCR multiplex showed to be a quick and reliable method to detect MRSA isolates
recovered from nasal swabs, even community isolates, which frequently are more susceptible to antimicrobials
and present resistance to oxacillin closer to breakpoint. In addition, the rapid detection of the SCCmec types
could help in control and prevention policy of MRSA infections.
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A NATIONAL POINT-PREVALENCE SURVEY OF PEDIATRIC INTENSIVE CARE UNIT- HEALTH CARE
ASSOCIATED INFECTIONS IN TURKEY
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Introduction: This study aimed to determine the epidemiology of the Health care associated infections (HCAIS)
in a pediatric intensive care unit (PICU) in a developing country and to define the risk factors associated with
HCAIs.

Methods: PICU HCAI Study Group (n = 50 hospitals) participated in a point-prevalence survey on September 27,
2012. Data collected for all PICU in patients included demographics, infections, therapeutic interventions, and
outcomes.

Results: There were 327 patients in 50 PICUs. The median age was 48 + 57 months (range 1-216 months). One
hundred twenty two patients had 1 or more HCAIs corresponding to a prevalance of %37. The most frequently
reported sites were lower respiratory tract (n=77, 23,5% ), blood-stream (n=38, 11,6%) and urinary tract (n=10,
3%). The most frequent pathogens were Pseudomonas aeruginosa (in 30 infections, 42%), Acinetobacter spp. (in
18 infections, 25% ) and Candida spp. (in 9 infections, 12%). Hospital type (research and education or university
hospital were found to be independent risk factor for HCAIs. Most frequently administered antimicrobials were
third generation cephalosporins (19%), carbapenems (14%) and glycopeptides (9%). According to a 4-weeks
follow up, 43 (13%) patients died, 28 (8%) of whom died from healthcare-associated infections. Mechanic
ventilation and development of HCAIs were found to be independent risk factors for death.

Conclusion: This national multicenter study documented the high prevalence of healthcare associated
infections. Preventing these infections should be a national priority.
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BORDETELLA PERTUSSIS INFECTION IN PAEDIATRIC HEALTHCARE WORKERS
K.S. Cunegundes, M.I.M. Pinto, L.Y. Weckx, T.N. Takahashi, D.A.B. Kuramoto
Paediatric Department, Federal University of Sao Paulo, Sao Paulo, Brazil

Background: Healthcare workers (HCW) are at increased risk for acquiring pertussis and may transmit the
infection to high-risk patients and colleagues.

Objective: To assess the incidence of recent pertussis infection in HCW of pediatric care areas.

Methods: A cross-sectional study was conducted in a Paediatric Department of a tertiary-care referral center,
from October to December of 2011, in which HCW (physicians, nurses and nursing assistant) were invited to
participate provided they had not been vaccinated against pertussis in the previous twelve months. A self-
completed questionnaire was used to record demographic characteristics and previous vaccination history.
Serum Pertussis Toxin IgG antibodies were assessed by ELISA. Antibodies above 62.51U/mL were considered
suggestive of infection in the past year.

Results: 388 HCW were included in this survey: 51.8% physicians, 16.5% nurses and 31.7% nursing assistants.
The overall incidence of B. pertussis infection was 6.4% (physicians, 7.5%; nurses, 6.3%; nursing assistants,
4.8%). Multivariate analysis demonstrated that medical residents (OR 4.15; 95% CI: 1.42-12.14; p= 0.009) and
HCW from Emergency setting and Pediatric Intensive Care Unit (OR 2.49; 95% CI 0.90-6.89; p=0.08) had an
increased risk of pertussis infection. Working more than 40 hours a week also increased risk of pertussis infection
(OR 3.29; 95% CI 1.17-9.26; p=0.024). By contrast, male gender was associated with lower risk of infection (OR
0.13; 95% CI 0.02-1.01; p=0.051).

Conclusions: Incidence of recent pertussis infection was high among paediatric HCW. Among them, medical
residents are at increased risk and should be considered a target group to receive vaccine.
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DURATION OF GASTROINTESTINAL COLONIZATION BY EXTENDED-SPECTRUM B-LACTAMASE
(ESBL)-PRODUCING ENTEROBACTERIACEAE AMONG YOUNG CHILDREN DISCHARGED FROM THE
NEONATAL INTENSIVE CARE UNIT
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Background and aims: Isolates of Klebsiella pneumoniae and Escherichia coli (Enterobacteriaceae) can
become multi-drug resistant by production of extended-spectrum B-lactamases (ESBL’s). In recent years,
outbreaks of ESBL-producing Enterobacteriaceae infection and colonization have been reported in neonatal
intensive care units (NICU’s). However, there is little information regarding the duration of colonization by ESBL-
producing bacteria. The aim of this study was to investigate the length of gastrointestinal colonization by ESBL-
producing Enterobacteriaceae in young infants.

Methods: A retrospective cohort study of infants discharged from NICU carrying ESBL+ isolates between 2007-
2011. Rectal swabs were taken repeatedly from participants in 2011-2012 and demographic and clinical data
collected. ESBL+ isolates were compared by species and antibiograms to original NICU colonizing strains.
Infection rates with ESBL+ isolates were examined.

Results: Of 210 children acquiring ESBL+ colonization in the NICU, 65 (31%) aged 1-51 months participated,
with at least one rectal swab. The mean gestational age, birth weight, and length of NICU stay were 31 weeks,
1620 grams, and 39 days respectively. Rectal colonization was observed to the age of 6 months. No differences
were found in clinical and demographic parameters (such as length of NICU stay and complications) between
children under 6 months carrying ESBL+ isolates (n=10) and those who were no longer carriers (n=8). Although
48% of children were readmitted, none were infected with ESBL+ strains. Six (9%) children carried non-NICU
ESBL+ isolates.

Conclusion: Rectal ESBL+ carriage after discharge from the NICU is short with no clinical significance. There
was evidence of community-acquisition of ESBL+ Enterobacteriaceae.
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DIAGNOSIS OF CONGENITAL CYTOMEGALOVIRUS INFECTION ON DRIED BLOOD SPOTS: ALL PCR'S
ARE NOT EQUAL!
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Background and aims: Cytomegalovirus (CMV) infection is the most common congenital infection and the
leading cause of non-genetic congenital hearing loss. Within two weeks after birth, infection can be diagnosed by
culture or PCR on urine, thereafter by CMV PCR on dried blood spots (DBS) usually collected within one week
after birth for newborn screening. Since 2006, Quality Control for Molecular Diagnostics (QCMD) organizes
yearly proficiency testing for CMV DNA detection on DBS. We analyzed the performance of the participants over
the last 5 years within the context of clinically relevant CMV DNA viral loads.

Methods: Descriptive analysis of proficiency testing on DBS over the past five years in relation to previous
results of DBS testing in a population screening setting and in children with bilateral hearing loss.

Results: We reported previously that the median viral load in 35 CMV-DNA positive DBS samples from 6,500
newborns was 5,000 cps/ml (range 400 - 160,000 cps/ml). The viral load in QCMD proficiency samples for CMV-
DNA detection on DBS usually ranges between 100,000 and 500 cps/ml. Approximately 90 % of participants
were able to detect CMV in samples with = 5000 cps/ml, but only 50 % in samples with 200 to 5,000 cps/ml.

Conclusions: Although the disease burden of congenital CMV is increasingly acknowledged, the use of DBS for
diagnosis is still limited. The highly variable and sometimes alarmingly poor performance of some laboratories
may be part of the reason. However, the approach has clear potential as shown by a number of laboratories.
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ACOUSTIC REFLECTOMETRY PERFORMED BY TRAINED NURSES IN DETECTING ACUTE OTITIS MEDIA
IN YOUNG SYMPTOMATIC OUTPATIENTS

M.K. Laine, P.A. Tahtinen, A. Ruohola
Department of Pediatrics, Turku University Hospital, Turku, Finland

Background and aims: Spectral gradient acoustic reflectometry (SG-AR) is an adjunctive diagnostic tool for
pneumatic otoscopy to detect the presence or absence of middle ear effusion. Since the incidence of acute otitis
media (AOM) is high in young children, reliable ear examination performed by nurses would save physicians'
time. Our aim was to determine whether trained nurses can use SG-AR as a diagnostic tool to detect AOM in
young symptomatic children.

Methods: In outpatient setting, we trained 3 nurses to perform SG-AR. These nurses performed SG-AR on 284
symptomatic children aged 6-35 months. The proportions of 5 manufacturer-recommended SG-AR levels were
compared with pneumatic otoscopy performed by the study physician.

Results: The nurses performed a total of 782/892 (88%) successful SG-AR examinations. When SG-AR showed
level 1 (angle value >95°) result, AOM was diagnosed in 10/159 (6%) of otoscopic examinations. With level 2
(70-95°) and level 3 (60-69°) results, AOM was diagnosed in 33/245 (13%) and 32/109 (29%) of examinations,
respectively. With level 4 (49-59°) and level 5 (< 49°) results, AOM was diagnosed in 40/110 (36%) and 94/159
(59%) of otoscopic examinations, respectively.

Conclusions: Performed by trained nurses, SG-AR level 1 result seems to exclude AOM in young symptomatic
children. However, even SG-AR level 5 result does not reliably indicate AOM. Therefore, pneumatic otoscopy is
needed to make the accurate diagnosis.
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HIGH PREVALENCE OF ACUTE RESPIRATORY TRACT INFECTIONS IN ENEPA AMERINDIANS IS
POSITIVELY ASSOCIATED WITH STREPTOCOCCUS PNEUMONIAE CARRIAGE
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Background: High prevalences of acute respiratory tract infections (ARTIS) and acute otitis media (AOM) have
been observed in Latin American indigenous populations. The aetiology of ARTIs and AOM in these
geographically isolated populations is poorly understood.

Methods: A total of 82 Efiepa Amerindian children, of which 40 suffered from an ARTI, were included in a case-
control study. Nasopharyngeal and oropharyngeal samples of children and their mothers were collected and the
presence of Streptococcus pneumoniae, Haemophilus influenzae, Staphylococcus aureus and Moraxella
catarrhalis was investigated by bacterial culture. In addition, the presence of 17 distinct respiratory viruses,
Mycoplasma pneumoniae and Chlamydophila pneumoniae/psittachi was screened by real-time PCR.

Results: S. pneumoniae (75%), M. catarrhalis (27%), H. influenzae (21%), S. aureus (21%), rhinovirus (10%),
enterovirus (7%), influenza virus A HIN1 (6%), human bocavirus (3%), adenovirus (1%), human
metapneumovirus (1%), respiratory syncytial virus (1%) and Chlamydophila pneumoniae (1%) were detected in
children. Bacterial colonization rates in mothers were extraordinary high; 52% carried at least one bacterial
pathogen. S. pneumoniae carriage was significantly higher in childhood cases of ARTI and AOM compared to
controls (resp. p< 0.01 and p=0.018). When at least one bacterial pathogen was detected, co-infection with
enterovirus was significantly associated with a higher risk of AOM compared to no detection of enterovirus
(p=0.037).

Conclusions: This study shows a positive association between S. pneumoniae carriage and ARTI and AOM in
Amerindian children under 11 years of age. In the presence of bacterial carriage, enterovirus appears to play a
significant role in AOM development.
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QUALITY CARE IMPROVEMENT APPROACH TO REDUCE INFECTIONS IN CHILDREN WITH ACUTE
LEUKEMIA
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Background and aims: Patients with acute leukemia have high risk of severe infections. We applied a Quality
care Improvement (QCI) approach to reduce the incidence of infectious episodes and central-line blood stream
infections (CLABSI) in children with acute leukemia.

Methods: A multidisciplinary team of physicians and nurses reviewed local procedures and identified the main
gaps between evidence-based recommendations and current clinical practice. Baseline infection rate/1000
patients-at-risk-days and CLABSI/1000 CVC-days were considered as main outcome measures. After a 27-
month retrospective and prospective observation, we carried out a multifaceted intervention based on up-to-date
of CL management procedures and personnel education. Baseline data were compared with those obtained for 3
months after the intervention.

Results: 139 infections were recorded in 70 children. Mean duration of fever and hospitalization was 4.06 and
18.38 days, respectively. Most episodes occurred in children with acute lymphoblastic leukemia, but patients with
acute myeloid leukemia had a higher risk of recurrence (OR=5.19,95%CI:2.8-9.5). The QCI approach included
the following major interventions based on identification of local failures and barriers: promotion of Maximal
Sterile Barrier Precautions, replacement of povidone-iodine with chlorhexidine, antibiotic-resistance monitoring,
introduction of checklists for device management. Infections rate results are in the table.

At 3 months after multifaceted

Outcome measures Baseline . .
intervention

Infection rate/1000 patient at risk-

days (95%Cl) 23.6(0-62) 17.5(0-57)

|CLABSI/1000 device-days (95%Cl) |9.17(0-36) 6.88(0-31)

[Infection rates before and after interventions]

Conclusion: Update of procedures and presence of an infection control system are key steps to reduce
infections in high-risk patients. A multifaceted QCI process may reduce infections in children with leukemia.



124

THE EFFECT OF A SACCHAROMYCES BOULARDII ON THE DURATION OF DIARRHEA IN CHILDREN
WITH ACUTE DIARRHEA IN TURKEY (PROBAGE STUDY)
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Background: Systematic review and meta-analysis of the efficacy of Saccharomyces boulardii concluded that
there is strong evidence that this probiotic has a clinically significant benefit in the treatment of acute infectious
diarrhea in children.

Methods: In this multicenter, randomized, prospective, controlled, single blind clinical trial which was performed
in children with acute watery diarrhea, we aim to evaluate the effect of S. boulardii in children requiring
hospitalization, requiring emergency care unit (ECU) stay and outpatient settings. The primary endpoint was the
duration of diarrhea (in hours). Secondary outcome measures were duration of hospitalization (days, if available),
diarrhea at the 3rd day of intervention.

Results: In total, data from 337 children could be evaluated (190 S.boulardii and 147 controls). The clinical
characteristics and severity of gastroenteritis did not differ; stool frequency during the 24 hours prior to admission
was similar. The duration of diarrhea was significantly reduced in the S.boulardii group in hospital, ECU and
outpatient settings (p< 0.001, 0< 0.01,p< 0.001, respectively). The number of stools per day was significantly
lower in the S.boulardii group after 48 and 72 hours. The percentage of children that was diarrhea-free was
significantly larger after 48 and 72 hours in all settings. Mean length of hospital stay and ECU stay was shorter in
the S.boulardii group than the control group (p< 0.001and p< 0.01,respectively).

Conclusion: S.boulardii is a very effective probiotic in acute gastroenteritis, reducing both the duration of acute
diarrhea in hospitalized and outpatients as well as reducing the hospital stay.
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AN APPROPRIATE INSERTION BUNDLE CAN MINIMIZE THE INCIDENCE OF CATHETER-RELATED
BACTEREMIA IN A PEDIATRIC INTENSIVE CARE UNIT
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Background and aims: Catheter-related blood stream infections (CRBSI) are associated with a significant
mortality and morbidity, particularly in critically ill children. In our Pediatric Intensive Care Unit (PICU), we have
recently adopted a specific “bundle” of recommendations for the insertion of central venous catheters (CVC),
aiming to minimize such complication.

Methods: We reviewed all CVC inserted in our PICU in the last 20 months, excluding PICCs and emergency
CVCs. In this time period, elective CVCs were inserted according to this "bundle”:

(1) hand washing and maximal barrier precautions;

(2) skin antisepsis with 2% chlorhexidine;

(3) ultrasound guided venipuncture;

(4) tunneling of the catheter so to obtain an exit site in the infraclavicular area;

(5) sealing of the exit site with glue;

(6) securement with sutureless device;

(7) coverage with transparent semipermeable dressing.

Results: We inserted 183 CVC in 165 patients (15 aged < 1 month, 70 aged 1-12 months, 80 aged 1-6 years).
All CVCs were inserted by supraclavicular approach, in the brachio-cephalic vein (n=167), or internal jugular vein
(n=10), or subclavian vein (n=3), or external jugular vein (n=2). We had no insertion failures and no puncture-
related complcations. In 85% of cases, the vein was punctured at first attempt. The average dwelling time was
16+9 days. We had two episodes of CRBSI (0.6 episodes per 1000 catheter days), diagnosed by delayed time to

positivity after paired blood cultures from the CVC and from a peripheral vein.

Conclusion: An appropriate insertion bundle minimizes CRBSI even in critically ill pediatric patients.
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HERD EFFECT RELATED TO ROTAVIRUS VACCINATION: OBSERVED DATA VERSUS MODEL
PROJECTIONS
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Background and aims: Quantifying the indirect effect of vaccination is challenging because of the difficulties to
design a proper study. Modelling is often used to estimate both direct and indirect effects. Therefore checking
against real-life data is needed and more important for rotavirus vaccination. We estimate the accumulated and
time-specific herd effect of rotavirus vaccination by comparing model severe rotavirus-gastroenteritis cases with
observed hospitalization data over 5 years post-vaccination in Belgium.

Methods: Using Belgian coverage, a static model was used to estimate the direct effect and a dynamic model
was used to estimate both direct and indirect effects of rotavirus vaccination in children <5 years. Both model
estimates were compared to observed data.

Results: Comparing the observed yearly data of vaccine impact with the direct effect modelling results shows
that the vaccine indirect effect is high in the 15t year (13.5%) and low in the 5™ year post-vaccine introduction
(4.6%). The estimated accumulated indirect effect after 5 years was 7.3% for an 86%-vaccine coverage. When
dynamic model was compared with observed data, the total effect (direct and indirect) was lower in the 15 year (-
3.8%) and higher in the 5 year (+10.8%), while the 5-year accumulated total effect was +8.5%. Literature reports
an indirect effect between 4-10% of vaccine effectiveness depending on the vaccine coverage rate (70-90%).

Conclusions: Static model underestimated full effect of vaccination, while dynamic model somewhat
overestimated it after first year. However initial herd effect could be large and consequently critical where vaccine
uptake is limited.
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ASSESSMENT OF PCR AS SCREENING METHOD FOR INVASIVE ASPERGILLOSIS IN PEDIATRIC
CANCER/ALLOGENEIC HSCT PATIENTS
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Background: Invasive aspergillosis (IA) remains difficult to diagnose at an early stage. We analyzed the
predictive value of an Aspergillus-specific polymerase chain reaction (PCR) assay in blood as sceening method
for IA in children and adolescents with cancer and/or allogeneic HSCT.

Methods: 95 patients (median: 9.5, range: 0.5 to 20.5 years; hematological malignancies, 55%, solid tumors,
28%, non-malignant hematological disorders, 17%; 11 patients s/p allogeneic HSCT) were included over a period
of 3 years. Using a validated 2-step PCR method, we analyzed 253 unselected episodes with signs and
symptoms of infection (i.e., fever with or without granulocytopenia, resulting in a microbiological work up and
antimicrobial treatment).

Results: 38 patients (56 episodes) had possible IA whereas none of the patients fulfiled EORTC/MSG criteria of
probable/proven IA. 97/984 PCR analyses (9,9 %) were positive for Aspergillus-specific nucleic acid sequences.
Sensitivity, specificity, positive and negative predictive values of the PCR per episode were 34%, 78%, 31%, and
81%, respectively, using possible 1A as endpoint. Multivariate analysis revealed significant correlations of positive
PCR signals with antineoplastic and antifungal chemotherapy, but not with the presence of pulmonary infiltrates,
detection of galactomannan antigen, prior IA, granulocytopenia, diagnosis of leukemia, s/p allogeneic HSCT,
GVHD, immunosuppressive therapy, and mortality at 3 months.

Conclusions: The results suggest that an undirected screening by PCR in peripheral blood is of little diagnostic
value. Further efforts to harness PCR for early diagnosis of IA should be directed at focussed analyses in high-
risk patients in clinical situations where |A needs to be excluded.
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USE OF NASOPHARYNGEAL STREPTOCOCCUS PNEUMONIAE (SP) LOAD TO DEFINE
PNEUMOCOCCAL ETIOLOGY OF COMMUNITY-ACQUIRED PNEUMONIA (CAP)

L. Terranoval, C. Daleno?, R. Tenconi!, L. Castellazzi!, L. Senatore!, A. Zampiero?, N. Principi?, S. Esposito?
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di Milano, Milan, Italy

Background and aim: Pneumococcal CAP is frequently associated with chest X-ray findings suggesting alveolar
involvement. Recently, it has been reported that determination of nasopharyngeal Sp load could be useful for the
identification of pneumococcal etiology in CAP. However, no data are available about the association between
nasopharyngeal Sp load and alveolar CAP as well as the relevance of viral coinfections in conditioning bacterial
load.

Methods: On nasopharyngeal secretions of 386 children aged < 5 years with radiographically-confirmed CAP,
the presence of 17 respiratory viruses and of Sp was evaluated by means of Luminex xTAG Respiratory Virus
Panel Fast assay and by specific real-time polymerase chain reaction (PCR) for LytA and wzg (cpsA) Sp genes.
Nasopharyngeal Sp load was calculated and analyzed according to chest X-ray characteristics.

Results: A total of 209 children (54.1%) were found positive for Sp and 309 (80.0%) for viruses. In alveolar CAP
cases, both positivity for Sp and nasopharyngeal bacterial load were significantly more common (59.2% vs
44.8%; p = 0.0076) and higher (4.13 + 1.41 vs 3.63 £+ 1.55 log10 copies/mL; P = 0.025) than in children with non
alveolar CAP. Children with viral coinfection(s) had similar Sp load than children without (3.94 + 1.37 vs 4.01
+1.52 log10 copies /mL; P = 0.75).

Conclusion: Higher nasopharyngeal Sp load is more common in children with alveolar CAP suggesting that
determination of this variable can contribute to the definition of pneumococcal etiology of CAP. Viral coinfections
do not influence bacterial load.
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OPTIMIZATION OF THE ETIOLOGY OF VIRAL ACUTE GASTROENTERITIS - PROSPECTIVE
MULTICENTER STUDY

A. Oliveiral, I. Martinho?, C. Laranjeira3, M. Pinheiro?, L. Branco3, F. Aimeida®%, F. Branca®, H. Antunes'6

1Gastroenterology, Hepatology and Nutrition Unit, Pediatrics Department, Braga Hospital, Braga, >Pediatrics
Department, Unidade Local de Saude do Alto Minho, EPE, Viana do Castelo, 3Pediatrics Department, Centro
Hospitalar do Alto Ave, EPE, Guimaraes, “Pediatrics Department, Centro Hospitalar do Médio Ave, EPE, Vila
Nova de Famalic&o, 5Clinical Pathology Department, Braga Hospital, SLife and Health Sciences Research
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Background and aims: Our aim is reduce the number of Acute gastroenteritis(AGE) episodes without etiology,
using reverse transcription-polymerase chain reaction(RT-PCR) and verify if ESPGHAN/ESPID
recommendations are followed.

Methods: Prospective multicenter study that includes individuals under eighteen years, with AGE, attending ER
of four main Minho hospitals, between Aprii 2011 and March 2012. Questionnaire, concerning
epidemiological/clinical findings and treatment was filled, stool samples were collected and tested by RT-PCR for
rotavirus(RV), noroviruses(NV), adenovirus(AdV) and enterovirus(Echo).

Results: Questionnaire were answered by 518(Males:320) and 250(Males:152) stool samples collected. Median
age was 21(range:1-215) months. RV was detected in 15.6%(39/250), NV in 13.2%(33/250), AdV in
2.5%(13/250) and Echo in 1.9%(10/250). There were 2 co-infections RV/NV, 1 NV/AdV and 1 Echo/Adv. From
RV positive samples 2 children were vaccinated. Twenty eight(89.7%) cases of RV positive samples and
29(87.9%) of NV occurred under 5 years. Viral AGE(VAGE) was predominant in March(88.9%,8/9), followed by
January(75%,6/8) and February(68.8%,11/16). Most cases of RV happens in April(43.6%,17/39) and NV in
May(21.2%,7/33). NV was most prevalent VAGE in October(83.3%,5/6) and represented 36.3% of all VAGE.
Sixty two children were hospitalized and 103 remained under observation. After discharge 15.7%(68/433) were
advised to change diet, 1.4%(6/420) stop feeding>4h and 6.1%(26/427) to use special formula. ORS was
recommended to 78.1%(335/429). Antibiotic weren't prescribed.

Conclusion: This is the first multicenter study in Portugal with research of NV. RV was most frequent viruses
isolated but closely followed by NV. The conduct on AGE was mostly based on ESPGHAN/ESPID
recommendations, however still seems necessary emphasize these recommendations.
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BACK TO THE FUTURE: A SYSTEMATIC METHODOLOGICAL REVIEW OF EMERGING APPROACHES
FOR DETECTING RENAL SCARRING IN PEDIATRIC UTI

S. Leroy'?, J. Bacchetta®, C. Stefanidis*, P. Cochat®
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3Centre de Référence des Maladies Rénales Rares 'Néphrogone', Hopital Femme Mére Enfant & Université de
Lyon, Lyon, France, “P and C Kyriou Hospital, Athens, Greece

Background: Despite continuing debate, attention is moving from VUR to scarring, the most clinically relevant
end-point, associated with worse renal outcomes in early adulthood. Selective approaches for UTI investigations
reduce cost and distress, but misdiagnosis of the fewest possible patients with significant conditions remains the
fundamental objective. We aimed to systematically review decision algorithms available.

Methods: Systematic review of such decision algorithms.

Results: The top-down approach yielded a 75-96 % sensitivity and a 52-60% specificity for VUR. Renal US was
not very sensitive for acute pyelonephritis (APN), dilating VUR, neither scarring (sensitivity: 46-63%), but offered
a better specificity (62-93). Interestingly, ureteral dilation yielded a higher sensitivity (75%) with a 60% specificity.
CRP yielded a 53-82% sensitivity for APN, VUR or scarring, with a 62-75% specificity for APN but a 28-56% for
VUR and scarring. All Oostenbrink's, Wang's and Preda's algorithms combined Renal US with CRP: Oostenbrink
yielded a 100% sensitivity for dilating VUR but with a validation 3% specificity, Wang's rule better predicted VUR
(sensitivity: 86%, specificity: 79%), Preda's algorithm offered 85% sensitivity and 59-65% specificity for VUR and
scarring. Procalcitonin offered a 65-92% sensitivity with 30-85% specificity for all three outcomes, which was not
improved when combining with renal US.

Conclusion: Renal US and VCUG alone are not reliable. Scores failed to confirm promising predictive value.
Biomarkers provide an interesting alternative, endorsing translational proteomic strategies. Future algorithms
may therefore focus more on scarring, with less emphasis on VUR, and possible incorporation of proteomic tools,
to provide optimal individualized nephroprotection.
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EFFECTIVENESS OF A HANDWASHING PROGRAMME IN THE PREVENTION OF SCHOOL ABSENTEEISM
DUE TO RESPIRATORY INFECTIONS

E. Cobos Carrascosal, E. Azor Martinez?, J. Santisteban Martinez®, M.L. Seijas Vazquez?, A. Fernandez
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Background: Respiratory infections are an important cause of school absenteeism. The aim of the study was to
assess the effectiveness of a hand-washing programme using hand sanitizer in the prevention of school
absenteeism due to upper respiratory infections.

Methods: A cluster, randomised, controlled and open study of a sample of 1,341 children aged 4-12 years old,
attending 5 Public Schools in Almeria (Spain), with eight months follow-up. The experimental group (EG) washed
their hands with soap and water, complementing with the use of hand sanitizer, and the control group (CG)
followed the usual hand-washing procedure. Rates of absenteeism due to upper respiratory infections were
compared between the two groups through Poisson Regression Analysis. Multiple regression analyses were
done to study the socio-demographic factors related to school absenteeism due to upper respiratory infections

Results: 1,271 cases of school absenteeism due to respiratory infections were registered, including those who
required medical attention (68%). The schoolchildren from the EG had a 38% lower risk of absenteeism due to
respiratory infections (IRR: 0,62, Cl 95%: 0,55-0,70); 0,72 (0,64-0,69%), a decreases absenteeism of 0.45
episodes/ child/ academic year (0.72 vs 1.17/episodes/child/academic year) and decrease in the duration of each
episode of absence by 0.75 days (2.41 of GC vs 1.66 of GE; p< 0.001); NNT= 2,21 (CI95: 2,13 - 2,31).

Conclusions: The use of hand sanitizer and the dissemination of educational messages play an important role
to improve hygienic practice in the hand-washing of school children, reducing the school absenteeism caused by
respiratory infections.
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A FLUORESCENT MULTIPLEXED MICROSPHERE IMMUNOASSAY (FMIA) FOR QUANTITATION OF IGG
AGAINST STREPTOCOCCUS PNEUMONIAE, HAEMOPHILUS INFLUENZAE AND MORAXELLA
CATARRHALIS PROTEIN ANTIGENS

D. C. Andrade?, I. C. Borges?, H. Laitinen?, N. Ekstrom?, P. V. Adrian?, A. Barral, C.M. Nascimento-Carvalho®,
H. Kayhty?

1Federal University of Bahia School of Medicine, Salvador, Brazil, ?National Institute for Health and Welfare,
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Hani Baragwanath Hospital, Johannesburg, South Africa, “Pathology Department, Federal University of Bahia
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Background and aims: Streptococcus pneumoniae, Haemophilus influenzae and Moraxella catarrhalis are
pathogens commonly associated with infectious diseases in childhood. This study aimed to develop a new
fluorescent multiplexed microsphere immunoassay(FMIA) using recombinant proteins for the quantitation of
antibodies against these bacteria.

Methods: Eight pneumococcal proteins(PcpA,PhtD-supplied by Sanofi-Pasteur; Ply,CbpA,PspAl,PspA2-
supplied by St.Judes Children's Research Hospital,Memphis,TN and University of Alabama,Birmingham,AL;
SP1732-3 and SP2216-1), 3 proteins of H. influenza(NTHi-Protein-D,NTHi0371-1,NTHi0830) and 5 proteins of M.
catarrhalis(MC-Omp-CD,MC-RH4-2506, MC-RH4-1701,MC-RH4-3729-1,MC-RH4-4730) were used to develop
bead-based immunoassay with Luminex xMAP®Technology. Correlations determined from linear regression
analysis of the Mean Fluorescence Intensity(MFI) values obtained in singleplexed and multiplexed assays were
evaluated. Inhibition-of-binding studies were conducted to confirm the specificity. Comparison with ELISA was
performed using samples previously assayed for anti-Ply,-CbpA,-PcpA and -PhtD. Reproducibility was evaluated
by determining the intra-assay and inter-assay(day-to-day) variation, and the variation produced by 2 technicians.

Results: The FMIA was specific, reaching>92% homologous inhibition for all specificities and there were six
cases of heterologous inhibition. Correlation between the singleplexed and multiplexed assay was excellent, with
R=0.978 for all antigens. Comparison with ELISA demonstrated good correlation(R=0.89 for Ply;R=0.828 for
CbpA;R=0.952 for PcpA;R=0.842 for PhtD). The reproducibility was good; with averages of intra-assay
variation<10.5%, day-to-day variation<9.7% and variation between technicians<9.1% for all antigens.

Conclusions: The developed FMIA was sensitive, specific, reproducible and economic, using small amounts of
recombinant proteins and sera to detect antibodies against S. pneumoniae, H. influenzae and M. catarrhalis. The
assay would be suitable for studies for etiological diagnosis and vaccine trials.

Acknowledgements: We thank Intercell for supplying:SP1732-3,SP2216-1,NTHi-Protein-D,NTHi0371-
1,NTHi0830,MC-Omp-CD,MC-RH4-2506, MC-RH4-1701,MC-RH4-3729-1and MC-RH4-4730.
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NEONATAL SEPTICEMIA IN A TERTIARY LEVEL MATERNITY AND NEONATAL UNIT
R. Kishore Kumar, H. Bindu, A. Mahindre
Neonatology, Cloudnine Hospital, Bangalore, India

Introduction: Neonatal infection being an important cause of morbidity and mortality, surveillance is necessary
for monitoring changes over time.

Design: Prospective study in a tertiary level neonatal unit.

Participants: Newborns admitted in NICU between 2009-2012 staying for more than 3 days with positive blood
culture and treated with antibiotics.

Outcome measure: Incidence, pathogens, demographic data, mortality due to sepsis and antibiotic susceptibility
profiles.

Results: 6524 babies born during the study period, among which 1206 were admitted to NICU. Total 763 babies
met the inclusion criteria. The incidence of neonatal infection was 0.5% of live births and 4.6% of neonatal
admissions. Majority of infections (77 %) occurred in babies < 34 weeks gestation of which 44.4% occurred in
babies < 28 weeks. Gram negative pathogens (65%), Klebsiella and Serratia were the two most common
organisms followed by gram positive (35%) bacteria, Staphylococcus Aureus and Enterococcus. Neonatal
mortality rate was 3.6% (24 of 6524) of live births. Death due to sepsis was 8.3% (2 out of 24) of live births.
Amikacin used in our unit covered 95% of the gram negative organisms isolated.

Conclusions: Lower rates of sepsis and decreased mortality can be achieved by simple, effective measures of
sterilization. Gram negative infections are still the most common cause of sepsis in NICU. But there is emergence
of new infections with Serratia and Burkholderia. Our data showed that Cephalosporin/ Amikacin combination can
be used as second line antibiotic followed by Vancomycin/ Meropenem as reserve drug and emerging pathogens
showed similar susceptibility.



134

EFFECTIVENESS OF THE 10-VALENT PNEUMOCOCCAL HAEMOPHILUS INFLUENZAE PROTEIN D
CONJUGATE VACCINE (PHID-CV10) AGAINST HOSPITAL-DIAGNOSED PNEUMONIA IN INFANTS- FINIP
TRIAL
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Background and aims: FinIP trial was designed to evaluate vaccine effectiveness (VE) of PHiD-CV10
(GlaxoSmithKline) against several disease endpoints associated with S. pneumoniae and non-typeable H.
influenzae.

Methods: In this nationwide cluster-randomized, double-blind trial, children enrolled < 19 months received PHiD-
CV10 in two thirds or hepatitis vaccines as control in one third of clusters according to 3+1 or 2+1 schedules
(infants < 7 months) or catch-up schedule (age 7-18 months). This preliminary analysis included subjects
enrolled in FinlP and the nested acute otitis media trial from February 2009 onwards in 78 clusters and followed
from each subject's first vaccination to December 31, 2011. Outcome data were collected from the National Care
Register covering all care provided in Finnish hospitals. Hospital-diagnosed pneumonia (HDP) was any register-
based event with pneumonia ICD10-diagnosis: J10.0, J11.0, J12 to J18, J85.1 or J86. Hospital-treated primary
pneumonia (HTPP) was HDP resulting in inpatient hospitalization with pneumonia as the primary discharge
diagnosis. VE was calculated against all pneumonia episodes, new episode starting if >90 days had elapsed from
the beginning of the previous one.

Results: Incidences of HDP and HTPP in infant control group were 13.2 and 6.0/1000 person-years,
respectively. VE in infant 3+1 and 2+1 schedules and catch-up groups are summarized below.

Infant schedule 2+1 (N Catch-up schedule (N

Pneumonia endpoint Infant schedule 3+1 total = 15 313) total= 15 447)
|HDP 25.2 % (2.6 - 42.6 %) 127.6 % (5.5 - 44.6 %) 127.1 % (8.8 - 41.8 %)
[HTPP [24.6 % (-2.2 - 44.3 %) 129.5 % (3.9 - 48.3 %) 133.5 % (5.3 - 53.3 %)

[VE (95% CI) of PHID-CV10 against pneumonia]

Conclusions: PHID-CV10 provided remarkable protection against pneumonia in both 3+1 and 2+1 schedules.
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IMMUNOGENICITY OF 13-VALENT PNEUMOCOCCAL CONJUGATE VACCINE ADMINISTERED
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Introduction: Immunization schedules for PCV differ largely between countries with respect to number of doses,
interval between doses, and age at first dose. To assess the optimal primary schedule, we performed an open-
label parallel-group randomized controlled trial in the Netherlands to compare immunogenicity of PCV13 in four
different immunization schedules.

Methods: We randomly assigned 400 healthy infants to receive PCV13 at 2-4-6 months, 3-5 months, 2-3-4
months or 2-4 months with a booster dose at 11 months. All infants received DTaP-IPV-Hib vaccine at 2-3-4-11
months. Blood samples were collected 1 month after primary series, at 8, 11 and 12 months. Primary outcome
measure was IgG antibody level against PCV-13-included serotypes at 12 months measured by multiplex
immunoassay.

Results: After the booster, virtually no differences in GMC levels were observed and seroprotection levels were
similar for all schedules (94%-100%). Post-primary series, the 2-4-6 schedule was found superior to the 3-5, 2-3-
4 and 2-4 schedules for 3, 9 and 10 serotypes, respectively. Likewise, the 3-5 schedule was superior to the 2-3-4
and 2-4 schedules for 5 and 11 serotypes, respectively. The 2-3-4 schedule was superior to the 2-4 schedule for
5 serotypes.

Conclusions: Optimal timing proved to be more important than number of doses preferring the 2-4-6 and the 3-5
over the 2-3-4 and 2-4 schedules. However, the optimal primary schedule based on effectiveness of the immune
responses has to be weighed against the need for early protection depending on country-specific pneumococcal
epidemiology, especially in the absence of established herd protection.
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IMPACT OF 10-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV10) AGAINST INVASIVE
PNEUMOCOCCAL DISEASE (IPD) AMONG VACCINE-ELIGIBLE CHILDREN IN FINLAND
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Background: PCV10 was introduced into Finnish National Vaccination Programme (NVP) in September 2010
using a 2+1 schedule (3,5,12 months). We evaluated the impact of PCV10 against IPD among vaccine-eligible
children two years after the NVP-introduction.

Methods: The target cohort eligible for NVP (children born 06/2010-09/2012) was compared with two calendar-
time and age-matched (3-29 months) cohorts before NVP-introduction (Figure). Period 01/2009-08/2010 was
excluded because of PCV10-trial conducted in Finland. National Infectious Disease Register data were used for
calculating culture-confirmed serotype-specific IPD-rates in these cohorts.
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[Cohorts for comparing PCV10-impact in vaccinated]

Results: By 12/2012, no PCV10 or PCV10-related (i.e. serotypes belonging to the same serogroup as PCV10)
IPD cases were reported among children >5 months in the target cohort who had received >1 dose of PCV10.
Table shows the IPD-rates/100,000 person-years (N cases) by cohort, and the relative rate reduction in the target
cohort compared with the combined reference cohorts.



Relative rate
Reference cohort |Reference cohort Reference Target cohort reduction %
2004-2006 2006-2008 cohorts combined 2010-2012 (95%Cl): Target
(N=135,987) (N=138,489) (N=142,206) vs. reference
cohorts
|PCV10 serotypes [56.3 (89) 142.2 (68) |49.2 (157) 6.7 (11) 187 (76, 93)
PCV10-related
serotypes 5.7 (9) 8.1 (13) 6.9 (22) 0 (0) 100 (91, 100)
19A (PCV10-
related) 2.5(4) 4.3 (7) 3.4 (11) 0 (0) 100 (79, 100)
Non-PCV10 or
non-related 5.1 (8) 2.5(4) 3.8(12) 3.6 (6) 3 (-209, 70)
serotypes
lUndefined 2.5 (4) 1.2 (2) 1.9 (6) 1.8 (3) 13 (-422, 82)
Any culture-
confirmed IPD 69.5 (110) 54.0 (87) 61.7 (197) 12.1 (20) 80 (69,88)

[Rates of IPD in reference and target cohorts]

Conclusions: We observed a significant reduction in IPD-rate among vaccine-eligible children after NVP
introduction. PCV10 appears to provide cross-protection also against PCV10-related IPD in the vaccinated
children.
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ANTIBODY PERSISTENCE TO PRE-SCHOOL YEARS FOLLOWING IMMUNISATION AT 2, 4 AND 12
MONTHS WITH 7-VALENT AND 13-VALENT PNEUMOCOCCAL GLYCOCONJUGATE VACCINES
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Foundation Trust, Southampton, “Centre for Statistics in Medicine, Oxford, 5Bristol Children's Vaccine Centre,
School of Clinical Sciences, University of Bristol, Bristol, UK

Background/Aims: In a previous UK multi-centre study, children were randomised to receive 7-valent (PCV-7)
or 13-valent (PCV-13) pneumococcal conjugate vaccine at 2, 4 and 12 months of age. At 13 months >90% of
these children had opsonophagocytic activity (OPA) titres 28, for the serotypes against which they had been
immunised.

Methods: 108 children who had participated in the original study were enrolled again at 3.5 years of age. Serum
OPA titres were determined before and after a PCV-13 booster.

Results: Before the PCV-13 booster >71% of participants had OPA 28 for the 'shared' serotypes except for
serotypes 4 (PCV-13 group: 30%; PCV-7 group: 29%), 18C (52%; 57%) and 19F (PCV-13 group: 63%). For the 6
‘additional' serotypes, OPA =8 were observed in >74% of PCV-13 group participants for serotypes 3, 6A, 7F and
19A, but were lower for serotypes 1 (27%) and 5 (35%). In the PCV-7 group, >45% of participants had OPA =8
for serotypes 3, 6A, 7F and 19A; 4% for serotype 1 and 0% for serotype 5. Following the PCV-13 booster, 100%
of participants from both groups had OPA =8 for all serotypes. These results are consistent with previously
reported ELISA IgG data.

Conclusions: This is the first study assessing persistence of functional antibody following infant pneumococcal
vaccination. Despite some decline in antibody from 13 months of age, these data suggest children receiving
PCV-13 at 2, 4 and 12 months are unlikely to require a further booster as the majority maintain protective levels
until the pre-school years.
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CLINICAL SIGNIFICANCE OF CO-INFECTIONS WITH VIRUSES AND BACTERIA
O. Falup-Pecurariu
University Children's Hospital, Faculty of Medicine, Transilvania University, Brasov, Romania

Community-acquired pneumonia (CAP) in children is a leading cause of childhood morbidity and mortality, mainly
in the developing world. Prompt etiological diagnoses is still limited by inadequate clinical, radiological and
laboratory methods.

Streptococcus pneumoniae, is still the main pathogen of CAP at children under the age of 5. Respiratory viruses
are implicated in CAP, respiratory syncitial virus being a leading pathogen.

Rhinoviruses and influenza are shown to play an important role. In recent years several reports have underlined
that almost one quarter to one third of the CAP are due to viral-bacterial coinfection.

The viruses seem to pave the way for airway colonising bacteria. Studies have shown that the optimal timing for
bacterial infection to develop into CAP is around the 4" day of the viral infection. These findings were measured
by different inflammatory parameters and also demonstrated by electron-microscopy and fluorescence
microscopy.

RSV and influenza viruses can enhance the adherence of S. pneumoniae to respiratory epithelial cells.

RT-PCR is a new diagnostic tool that may enhance the accuracy of diagnostic and treatment at children with
CAP. The clinical outcome, for coinfection versus single infection, has been shown to be different and worse,
calculated in hospitalization days compared to single infection.

The clinical implication of mixed viral bacterial coinfection is far from being resolved.

Treatment and prevention options of CAP in children should include modalities for viral etiologies such as anti

influenza drugs along with vaccination against S. pneumoniae, H. influenzae and against viral etiologies such as
Influenza.
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GENE EXPRESSION PROFILE AND CORRELATION WITH SEVERITY OF ILLNESS AMONG CHILDREN
WITH ACUTE HEMATOGENOUS OSTEOMYELITIS CAUSED BY METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS
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10rthopaedic Surgery, University of Texas Southwestern, 2Orthopaedic Surgery, Texas Scottish Rite Hospital for
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Research, Dallas, TX, USA

Background and aims: Gene expression of children with invasive Staphylococcus aureus infections is
characterized by elevated neutrophil activity and diminished adaptive immunity. Our aim was to assess gene
expression of children with acute hematogenous osteomyelitis (AHO) from methicillin-resistant Staphylococcus
aureus (MRSA) and the correlation of gene expression with iliness severity.

Methods: 10 children with AHO, culture positive for MRSA, were consecutively evaluated to calculate a severity
of illness score. Whole blood was drawn within 48 hours of admission for subsequent gene expression analysis.
Amplified biotin-labeled cRNA was hybridized to lllumina Sentrix BeadChips. Gene expression and modular
analyses were performed and compared to healthy controls. Statistical correlation with severity of illness scores
was assessed with logistical regression analysis.

Results: 23,023 transcripts were compared between the children with MRSA osteomyelitis and healty, age-
matched control subjects. After hierarchical and condition clustering, 269 transcripts were significantly different
between groups (p< 0.05) (Welch t-test with Benjamini and Hochberg False Discovery). Modular analysis
demonstrated over-expression of neutrophil response and under-expression of lymphocyte and cytotoxic T cell
response. Ultimately 58 transcripts were over-expressed in the MRSA cohort. Severity of iliness scores ranged
from 4 to 10 among the MRSA cohort. However, there was no correlation between clinical severity of illness and
relative magnitudes of gene over-expression.

Conclusions: Children with MRSA osteomyelitis demonstrate enhanced neutrophil response and diminished
adaptive immunity by gene expression during the acute phase of illness. The magnitude of gene expression does
not correlate with clinical severity of iliness score.
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EFFECT OF FEEDING TYPE ON THE COMPOSITION OF THE NASOPHARYNGEAL MICROBIOTA IN
INFANTS
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D. Bogaert?!

1Department of Pediatric Infectious Diseases and Immunity, UMC Utrecht, 2Research Group Microbiology and
Systems Biology, TNO Earth, Environmental and Life Sciences, Utrecht, 3Research Center Linnaeus Institute,
Spaarne Hospital, Hoofddorp, The Netherlands

Background and aims: Breastfeeding has shown to reduce episodes of respiratory infections in infancy. Several
compounds in breastfeeding might contribute to this protective effect, nevertheless the exact mechanisms are
unclear. Breastfeeding has shown to induce a more beneficial microbiome profile of the gut. We therefore
hypothesized that breastfeeding might influence respiratory health by influencing bacterial colonization patterns,
i.e. the microbiota, of the upper airways. We therefore compared the microbiota of the nasopharyngeal region of
breastfed with formula-fed children.

Methods: From a well-characterized Dutch collection, nasopharyngeal swabs from 87 exclusively breastfed (until
6 months of age) and 101 formula-fed infants collected at the age of 6 weeks and 6 months were analyzed by
16s based sequencing.

Results: We observed age-related effects on microbiota composition with higher microbial diversity and
differences in bacterial composition at 6 weeks compared to 6 months of age. Nasopharyngeal microbiota
profiles of breastfed children were significantly different from formula-fed children (nMDS, p=0.001) with
significant increased abundance of clusters of Corynebacterium spp (RR=7.3, p=0.001) and Dolosigranulum (RR
14.9, p=0.003) and decreased abundance and/or presence of a large cluster of Streptococcal species and
anaerobes like Prevotella and Veillonella. In 6-month-old infants, this difference had merely disappeared.

Conclusions: Our data strongly suggest an effect of breastfeeding on bacterial colonization of the upper
respiratory tract in 6-week-old infants. Observed differences in microbial profile may contribute to the protective
effect of breastfeeding on respiratory infections in early infancy.

Acknowledgements: NWO-VENI grant 91610121 and ZonMw grant 91209010.
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APPLICATION OF JAPANESE SCORES TO DETERMINE CANDIDATES TO INMUNOGLOBULIN AND
METILPREDNISONE TREATMENT IN SPANISH PEDIATRIC PATIENTS WITH KAWASAKI DISEASE

L. Herreral, C. Garcia-Maurifio?, L. Lecina®, B. Rosich?, A. Calle!, F. Ruiz!, A. Perea?, F. Campillo?, L. Deiros?, J.
Rivas?, M.J. Garcia-De Miguel®, F. Baquero?®, L. Escosa®, M.I. De José3, F.J. Aracil®

Pediatrics Resident, 2Pediatric Cardiology, ®Pediatric Infectious Disease, Hospital La Paz, Madrid, Spain

Backgrounds and aims: Kawasaki disease patients (KDP) refractory to initial treatment with gammaglobulin and
AAS often develop coronary lesions. The RAISE study (Kobayash etal), showed that combination therapy
(gammaglobulin, AAS, methylprednisolone), improves clinical response and decreases the coronary lesions in
KD patients at high risk, identified by Kobayashi score. These scores have been proved useful in Western
countries. The aim is to determine the reliability of Kobayashi and Egami scores (KES) in detecting patients at
high risk of resistance to initial treatment or developing coronary lesions in a third level Spanish hospital.

Methods: We reviewed the medical records over a period of 10 years (January 2002 - December 2011) of
patients with KD refractory to treatment (persistent fever >37.5°C, 48h after the beginning of infusion of
Gammaglobulin and ASA). We selected two controls for each case: previous and following patient.

Results: Twenty refractory KDP were recorded. Two were excluded because of insufficient data. 18 cases and
36 controls were analysed. 17 refractory KDP received a second dose of 2g/kg gammaglobulin, one took oral
prednisone. (table1) KES 24 points showed low sensitivity detecting refractory cases to initial treatment.
However, both scores showed high sensitivity and specificity detecting patients with future coronary aneurysms
(Table 2).

Refractory KD Non refractory KD

Number of patients 18 36
Median Age 29 28
(months)
_ Male % 22% 33%
[Table 1]
Refractory KD to Persistent coronary Coronary Aneurysm
initial treatment dilatations after 2
months
Score Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
Kobayashi 50% 72% 62% 73% 80% 72%
24
Egami=24 44% 89% 50% 86% 80% 87%
[Table 2]

Conclusion: KES have shown good sensibility and specificity for detecting refractory KD and coronary
aneurysms. These scores can be used to select candidates to combination therapy.
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HBSAG QUANTITY STRONGLY CORRELATES WITH PLASMA LEVELS OF MIRNAS ABERRANTLY
EXPRESSED IN HBEAG POSITIVE AND HBEAG NEGATIVE CHILDREN WITH CHB

T.N. Winther?, I.L. Heiberg?, F. Pociot?, B. Hogh!

1Department of Paediatrics, Hvidovre Hospital, University of Copenhagen, Hvidovre, ?Diagnostic Unit and Center
for Non-Coding RNA in Technology and Health, Glostrup Research Institute, Glostrup Hospital, University of
Copenhagen, Glostrup, Denmark

Background: miRNA control has emerged as a critical regulatory principle in chronic infections. Our group has
recently identified a panel of miRNAs aberrantly expressed in HBeAg positive and HBeAg negative children with
chronic hepatitis B (CHB). Hepatitis B virus produces high quantities of subviral surface antigen particles (HBsAQ)
which circulate in the blood. Interestingly, HBsAg was recently shown to carry hepatocellular miRNAs and may
thus function as a transporter of miRNAs between cells.

Aim: To describe the levels of HBsAg and selected plasma miRNAs over time in a cohort of children with CHB.

Patients and samples: In all, 35 treatment-naive children with CHB were recruited (HBeAg positive, n=21,
HBeAg negative, n=14). From each child 3-5 blood samples were collected sequentially with minimum intervals
of half a year over a 1-7 year period. Total: 150 samples.

Methods: Plasma HBsAg was quantified using ARCHITECT® HBsAg assay and plasma miRNA levels were
measured by RT-gPCR.

Results: Plasma levels of both HBsAg and all the miRNAs analysed were significantly higher in HBeAg positive
children compared with in HBeAg negative children (p< 0.001). Interestingly, plasma levels of HBsAg and of the
majority of miRNAs declined over time. A strong correlation was observed between quantity of HBsAg and
plasma levels of miRNAs (p< 0.001).

Conclusion: We are the first to investigate the correlation between HBsSAg quantity and plasma levels of
selected miRNAs in children with CHB. Our results may advance understanding of the complex interaction
between hepatitis B virus and host.
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THE FIRST NOROVIRUS BIVALENT GI.1/Gll.4 VIRUS-LIKE PARTICLE (VLP) VACCINE IN MAN

J. Treanor?, S. Frey?, R. Gormley3, R. Atmar4, D. Topham?, W. Chen?®, J. Ferreira®, R. Bargatze’, C. Richardson’,
P. Mendelman’

1University of Rochester Medical Center, Rochester, NY, 2Center for Vaccine Development, Saint Louis
University Medical Center, Saint Louis, MO, 3Enteric Diseases, Naval Medical Research Center, Silver Springs,
MD, “Molecular Virology and Microbiology, Baylor College of Medicine, Houston, TX, SUniversity of Maryland
School of Medicine, Baltimore, The EMMES Corporation, Rockville, MD, “Takeda Vaccines, Bozeman, MT, USA

Noroviruses are highly infectious and easily spread in all ages. We conducted a randomized, double-blind,
placebo-controlled study to evaluate safety and immunogenicity of a bivalent norovirus virus-like particle (VLP)
vaccine given by the intramuscular (IM) route. The vaccine included Gl.1 VLP and consensus Gll.4 cVLP
adjuvanted with Monophosphoryl Lipid A (MPL; GlaxoSmithKline) and aluminum hydroxide. Adults 18-49 (n=64),
50-64 (n=19) and 65-85 (n=19), received two doses of vaccine or saline (days 0 and 28). Solicited, unsolicited,
and serious adverse events (SAEs) were evaluated. Serum Pan-Ig, 19G, and IgA ELISAs, histo-blood group
antigen blocking, and hemagglutination-inhibition antibodies were measured on days 0, 7, 21, 28, 35, 56, 180
and 365.

Prior to vaccination, all 102 adults were seropositive for both VLPs by Pan-lg ELISA and most adults were
seropositive by other assays. Antibody responses to each VLP increased at day 7 after the initial dose, the first
time point measured. The second dose did not boost titers significantly. Seroresponse-rates (4-fold rises) and
geometric-mean-fold rises to Gl.1 were higher than to Gll.4. For both VLPs, antibodies were significantly
increased and response patterns were similar. Elevations in antibody persisted at one year. Injection site pain
and tenderness were the most common symptoms. No subjects reported fever or vaccine-related SAEs.

Conclusions: These data with a Norovirus bivalent vaccine candidate support that a single dose of this
investigational vaccine given IM was generally well tolerated and immunogenic. Future studies will continue to
explore responses to the vaccine in adults, older children and naive infants.
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MAJOR REDUCTION OF ROTAVIRUS BUT NOT NOROVIRUS GASTROENTERITIS FOLLOWING
UNIVERSAL IMMUNIZATION WITH ROTATEQ VACCINE IN FINLAND

M. Hemming?, S. Rasanen?, L. Huhti!, M. Paloniemi?, T. Vesikari!
vaccine Research Center/ University of Tampere, 2City of Tampere, Health Services, Tampere, Finland

Universal rotavirus (RV) vaccination is expected to reduce hospitalizations for acute gastroenteritis (GE) of
children by eliminating most of severe RVGE, but not to have any effect on norovirus (NV), the second most
common causative agent of GE in children.

After introduction of RV vaccine into the National Immunization Programme (NIP) of Finland in 2009, we
conducted a prospective study of GE in children either as outpatients or inpatients at Tampere University
Hospital, and compared the results with a similar two-year survey conducted prior to NIP in the years 2006-2008.
In 2009-2011, 330 stool specimens were collected and analyzed by RT-PCR and sequencing to detect RV, NV
and/or sapovirus.

Compared with the pre NIP two-year period, in 2009-2011 hospitalizations for RVGE were reduced by 76% and
outpatient clinic visits by 81%. NVGE showed a slight decreasing trend, and accounted for 34% of all cases of
GE seen in hospital as compared to 26% (down from 52%) for RV. On the GE cases admitted to hospital ward,
RV accounted for 28% and NV for 37%. The impact of RV vaccination was reflected as a 57% decrease in all
hospital admissions and 62% decrease in all outpatient clinic visits for GE of any cause.

RV vaccination in NIP has led to a major reduction of hospital admissions and clinic visits due to RVGE, but has
had no effect on NVGE. After 2 years of NIP NV has become the leading cause of acute GE in children seen in
hospital.
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LYME DISEASE
W. Zenz
Medical University of Graz, Graz, Austria

Lyme disease is caused by spirochetes of the Borrelia burgdorferi complex and is transmitted by tick bites. In
Europe at least five species (B. afzelii, B. garinii, B. burgdorferi, B. spielmanii, B. bavariensis) are known to cause
human disease.

It is the most frequent tick-transmitted disorder and causes a multi-organ infection with early and late clinical
manifestations. Early manifestations are erythema migrans, borrelial lymphozytoma, early neurological
manifestations with lymphocytic meningitis, periphereal facial palsy, and other cranial nerve abnormalities.
Carditis, radiculitis, or ocular involvement is observed only in a few paediatric cases. The most frequent late
manifestation is arthritis, whereas acrodermatitis chronica atrophicans or chronic neuroborreliosis is reported only
in very few case reports.

Erythema migrans can be diagnosed without supporting laboratory test. For other presentations of Lyme
borreliosis the mainstay of laboratory diagnosis is a two tier serological testing using first a sensitive enzyme
linked immunosorbent assay and second if positive separate IgM and 1gG immunoblots. Positive tests should be
interpreted in the view of high background rates of seropositivity. For diagnosis of neuroborreliosis tests for
intrathecal antibodies are required.

For early localized dermatological manifestations doxycycline is recommended for children 9 years of age and
older and amoxicillin for younger children. Children with lymphocytic meningitis should be treated with third-
generation cephalosporins. Children younger than 9 years of age with persistent or recurrent arthritis should be
treated intravenously with third-generation cephalosporins. In older children oral doxycycline is an alternative.
Antimicrobial therapy for asymptomatic seropositivity is discouraged.
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SAFETY OF THE 10-VALENT PNEUMOCOCCAL NON-TYPEABLE HAEMOPHILUS INFLUENZAE PROTEIN
D CONJUGATE VACCINE AND ITS EFFECT ON MORTALITY: A RANDOMIZED STUDY

M.W. Tregnaghi', X. S&ez-Llorens?, P. Lépez?, H. Abate*, E. Smith®, A. Pésleman®, A. Calvo’, D. Wong?, C.
Cortes-Barbosa®, A. Ceballos?, M. Tregnaghi', A. Sierra®, V. Marquez3, M. Rodriguez®, C. Carabajal®, A.
Falaschi#, C. Gomez®, Y. Caicedo?®, A. Leandro®, J. Avakian!, R. Esquivel®, M.M. Castrejon??, A. Lepetic'?, P.
Lommel'?, W.P. Hausdorff!?, D. Borys'?, J. Ruiz Guifiazu*?, E. Ortega-Barria'?, J.P. Yarzabal'?, L. Schuerman??

1Centro de Desarrollo del Proyectos Avanzados en Pediatria (CEDEPAP), Cérdoba, Argentina, ?2Department of
Infectious Diseases, Hospital del Nifio, Panama City, Panama, 3Centro de Estudios en Infectologia Pediatrica
(CEIP), Cali, Colombia, “Department of Infectious Diseases, Hospital Notti, Mendoza, SCEDEPAP, Santiago del
Estero, SCEDEPAP, San Juan, Argentina, "Health Research International, 8Instituto de Investigaciones
Cientificas y Servicios de Alta Tecnologia, °Department of Pediatrics, Hospital del Nifio, 1°GlaxoSmithKline
Vaccines, Panama City, Panama, 'GlaxoSmithKline Vaccines, Buenos Aires, Argentina, ?GlaxoSmithKline
Vaccines, Wavre, Belgium, 3GlaxoSmithKline Vaccines, Rio de Janeiro, Brazil

Background and aims: The Clinical Otitis Media and PneumoniA Study (COMPAS, NCT00466947) evaluated
the efficacy and safety of the 10-valent pneumococcal non-typeable Haemophilus influenzae protein D conjugate
vaccine (PHIiD-CV).

Methods: In this double-blind study, healthy infants in Colombia, Argentina, and Panama were randomized (1:1)
to receive primary vaccination with either PHID-CV and DTPa-HBV-IPV/Hib (PHID-CV group) or hepatitis B
vaccine and DTPa-IPV/Hib (Control group) at 2, 4, and 6 months of age, followed by a booster dose of PHID-CV
or hepatitis A vaccine, both co-administered with DTPa-IPV/Hib, at 15-18 months of age. Serious adverse events
(SAEs) and mortality rates were assessed during a mean follow-up period of 33 months post-dose 1.

Results: No differences between groups were observed in terms of the total number of reported SAEs (relative
risk [PHID-CV over Control group]: 0.95, 95% confidence interval [CI]: 0.90-1.00). No SAEs were considered
related to PHID-CV vaccination (Table 1). There were fewer fatalities in the PHID-CV than in the Control group
(PHID-CV efficacy against all-cause mortality: 27.0%, 95% CI: -31.8-59.6), mainly apparent in the first year of life
(9 versus 17 fatalities, respectively). The number of fatalities plausibly attributable to pneumococcal infections
was lower in the PHID-CV than in the Control group.

Table 1. SAEs reported during the entire study period (total vaccinated cohort)

SAE PHID-CV group (N=11798) Control group (N=11799)
n (%) n (%)
Any SAEs 2534 (21.5) 2668 (22.6)

SAEs considered related to study vaccination 0(0.0) 1(0.0)
Fatal SAEs 189 (0.16) 26 (0.22)
Gastroenteritis 553 (4.7) 497 (4.2)
Pneumonia 478 (4.1) 557 (4.7)
Bronchiolitis 473 (4.0) 518 (4.4)
Dehydration 463 (3.9) 438 (3.7)
Asthmatic crisis 192 (1.6) 210(1.8)
Bronchial obstruction 127 (1.1) 141 (1.2)
Bronchitis 124 (1.1) 129 (1.1)
Febrile convulsion” 95 (0.8) 135(1.1)

“febrile convuisions were solicited after booster vaccination; Only most frequently reported SAEs are included; N, total
number of participants; n (%), number {percentage) of participants in the specified category; SAE, serious adverse event

[Table 1]

Conclusions: In this multinational study, no safety concerns were identified in children receiving PHiD-CV and
the overall mortality rate was lower than in the Control group.

Funding: GlaxoSmithKline Biologicals SA
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IMPACT OF A QUADRIVALENT CONJUGATE (MENACWY-CRM) OR A SEROGROUP B (4CMENB)
MENINGOCOCCAL VACCINE ON MENINGOCOCCAL CARRIAGE IN ENGLISH UNIVERSITY STUDENTS

R.C. Read?, D. Baxter?, D.R. Chadwick3, S.N. Faust!, A. Finn*, S. Gordon®, P.T. Heath®, D.J.M. Lewis’, A.J.
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R. Borrow!?

luniversity of Southampton, Southampton, 2University of Manchester, Manchester, The James Cook University
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Tropical Medicine, Liverpool, ®University of London, London, “University of Surrey, Guildford, 8University of
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Background: Serogroup C meningococcal conjugate vaccination programs had a significant impact on
oropharyngeal carriage. With multivalent (ACWY) conjugate vaccines available and recent EMA approval of a
serogroup B meningococcal vaccine, we investigated the effect of these vaccines on carriage in university
students (NCT01214850).

Methods: This phase Il study enrolled 2968 students in 10 universities across England from September-
December 2010 to receive either one dose of a licensed quadrivalent meningococcal conjugate vaccine,
MenACWY-CRM (Menveo®; n = 956) followed by saline placebo, or two doses of either meningococcal
serogroup B vaccine, 4CMenB (Bexsero® n = 932) or Japanese Encephalitis vaccine (Ixiaro®; n = 948).
Oropharyngeal samples were taken before vaccination and at 5 subsequent visits over one year.

Results: Prior to vaccination, 947 (33%) of 2836 evaluable samples yielded Neisseria cultures, mostly (98%;
n=930) N. meningitidis, mainly of serogroups B and Y. Primary analysis at one month after the vaccination series
did not reveal significant impact of either vaccine. Across the cumulative later timepoints, MenACWY-CRM was
associated with a carriage-reduction efficacy of 32.7% (95% CI: 12.0-48.6) against serogroup ACWY strains;
4CMenB was associated with a modest decrease in N.meningitidis carriage (16.5% [95%CI: 1.5-29.2]),
especially among students enrolling within 30 days of the academic year (34.7% [95%CI: 15.3-49.7%)]).

Conclusion: In secondary analyses, MenACWY-CRM and 4CMenB both showed evidence of carriage impact
during the 12 month post-vaccination period. These results raise the possibility of an impact on individual
carriage, which may translate into greater herd protection in settings where the vaccines are implemented
broadly.
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MEASLES AND RUBELLA OUTBREAKS IN EUROPE: HOW TO ELIMINATE THEM?
M. Muscat, A. Goel, D. Pfeifer
World Health Organization, Copenhagen, Denmark

Background: The widespread and long-standing use of measles and rubella vaccines has resulted in substantial
progress being made in the World Health Organization (WHO) European Region towards reaching the goal of
measles and rubella elimination. However, some countries still reported high incidence rates and outbreaks of
these diseases in 2012.

Objective: We assessed the epidemiology of measles and rubella in the WHO European Region in relation to
the goal and key strategies of the elimination plan.

Methods: We analysed surveillance data for 2012 on measles and rubella for age-group, diagnosis confirmation
and vaccination.

Results: For 2012, there were 23,871 measles cases and 29,361 rubella cases reported in the Region, mostly
among unvaccinated persons. In a few countries, widespread outbreaks or continued indigenous transmission of
measles persisted in 2012. While most countries of the Region have controlled rubella, a small number still
reported a high incidence and outbreaks. Four countries did not have national rubella surveillance systems to
enable reporting of cases from the total population. Almost one in three patients with measles and one in five
patients with rubella, in the Region, were aged 20 years and older.

Conclusion: The large number of cases reported in 2012 necessitates stronger political will and efforts,
particularly in high incidence countries, to achieve and maintain the required high vaccination coverage of at least
95% in the population. The accumulation of susceptible populations of different ages over time is most probably a
result of vaccination coverage levels that may have fluctuated over the years. To close these immunity gaps,
opportunities for vaccination should be provided to those individuals who are still susceptible to these diseases.
In addition, countries are required to conduct high-quality surveillance of measles and rubella as stipulated in the
WHO measles and rubella elimination plan.
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ADVANCES IN DIAGNOSTICS
S. Esposito, C. Daleno, N. Principi

Pediatric Clinic 1, Department of Pathophysiology and Transplantation, Universita degli Studi di Milano,
Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy

Respiratory tract infections are the most common diseases of infants and young children. They are mainly due to
viruses, of which influenza viruses (IVs) and respiratory syncytial virus (RSV) are the most important. Prompt
identification of these viruses in the respiratory secretions of infected children is essential to plan adequate
procedures to limit their spread, initiate antiviral therapy in subjects at risk of complications, and avoid
unnecessary drug prescriptions. Among the methods that have been developed to diagnose IV and RSV
infections, serology cannot be used for a prompt diagnosis because it requires two blood samples. Furthermore,
cell cultures are complicated, expensive and time-consuming, and molecular assays have to be performed in
particularly well-equipped laboratories and cannot be used outside hospital. Antigen-based assays are
inexpensive, easy to perform, and the result is available in a very short time even in an ambulatory setting or (at
least in some cases) at patient's home. For all these reasons, they are widely used in clinical practice. These
rapid tests are useful in improving the diagnosis of common and possibly severe diseases, such as influenza and
bronchiolitis. Their sensitivity and specificity mean that they are most reliable when the prevalence of infection is
high, which suggests that their routine use should be limited to the peak periods of viral circulation. As the most
recently marketed tests are similarly effective in identifying the viruses, pediatricians should choose those that
are less expensive, less time-consuming, and easier to perform and interpret.
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A RANDOMISED CONTROLLED STUDY TO EVALUATE INDUCTION OF IMMUNE MEMORY FOLLOWING
INFANT VACCINATION WITH CONJUGATE SEROGROUP C NEISSERIA MENINGITIDIS VACCINES
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Aim: We investigated serogroup C meningococcal (MenC)-specific memory B-cell responses following different
MenC conjugate vaccine schedules in infancy.

Methods: Memory B-cells were measured by ELISpot on a subset of participants from a multicentre randomised
control trial. Infants aged 2 months were randomised (10:10:7:4 ratio) to receive 1 or 2 doses of MenC-CRM at 3
or 3+4 months, 1 dose of MenC-TT at 3 months, or no primary MenC doses. All children received a Haemophilus
influenzae type b (Hib)-MenC booster at 12 months. DTaP-IPV-Hib, pneumococcal conjugate and MMR vaccines
were administered routinely. Blood was drawn at 5, 12, 12 months+6 days and 13 months.

Results: Results from at least one time-point were available for 110, 103, 76 and 44 children from each group
respectively. Following primary immunisations, and prior to the 12-month booster, primed children had greater
numbers of MenC memory B-cells than un-primed children (p< 0.0001-0.015), however there were no significant
differences between 1- or 2-dose primed children. One month following the Hib-MenC booster, children primed
with 1 dose MenC-TT had more memory B-cells than children primed with either 1-dose (p=0.0004) or 2-dose (p<
0.0001) MenC-CRM. Post-booster, there were no differences between children who had received either 1 or 2
doses of MenC-CRM in infancy and un-primed children.

Conclusions: 1-dose MenC conjugate vaccine priming is as efficient as the current 2-dose primary schedule in
eliciting a memory B-cell response. MenC-TT priming induces more memory B-cells than MenC-CRM, which may
explain improved persistence of bactericidal antibody documented with this vaccine.
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A SYSTEMATIC REVIEW OF FEVER AND FEBRILE CONVULSION AFTER INACTIVATED TRIVALENT
INFLUENZA VACCINE (TIV) IN CHILDREN

J. Li-Kim-Moy?, J.K. Yin?, H. Rashid!, G. Khandaker!, R. Booy'?3
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Background and aims: Influenza is a common iliness encountered by children, which can rarely cause disease
and death. An unexpected spike in fever and febrile convulsions amongst Australian children < 5 years of age
immunised with 2010 inactivated TIV, later identified as due to CSL branded vaccine, has led to ongoing public
safety concerns regarding TIV in children. Our research was to clarify fever and febrile convulsion in children
after TIV.

Methods: We conducted a systematic review, covering 2005 to April 2012, of clinical trials that reported safety
data of inactivated TIV in healthy children. Our primary endpoints were rates of fever, febrile convulsion, and
serious adverse events (SAEs). Meta-analysis was performed for rates of fever.

Results: From 20 RCTs meeting selection criteria (17451 vaccinated children), rates of fever 238C with non-
adjuvanted vaccine were higher after first doses (8.4%) than second doses (5.5%) of vaccine. Analysis
comparing vaccines by manufacturer showed fever rates ranging from 4.0-7.0% (non CSL products); separate
comparison with CSL products used in 2 non-randomised studies revealed a fever rate of 19.1%. Adjuvanted
vaccines elicited more fever than non-adjuvanted vaccines. Ten febrile convulsions were documented in 3 non-
adjuvanted vaccine studies involving 9268 children. 15 vaccination-related SAEs were documented in 16 studies
involving 15721 vaccinated children.

Conclusions: Most studies show an acceptable fever rate for TIV. Febrile convulsions and SAEs are
uncommon. Published studies utilising CSL vaccine in children appear to have shown higher relative fever rates
than other products.
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INFLUENCE OF VACCINATION AGAINST INFLUENZA A (H1N1) DURING PREGNANCY ON PREGNANCY
OUTCOMES IN THE NETHERLANDS; A CROSS SECTIONAL LINKAGE STUDY
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Background and aims: In 2009 an Influenza-A(H1N1) pandemic occurred. Dutch pregnant women in their
second and third trimester were eligible for vaccination. The Dutch CDC aimed to assess the possible influence
of vaccination (Focetria®) on pregnancy outcomes.

Methods: Pregnant women, willing to participate in a follow-up study on safety of HLIN1-vaccination (n=2672),
filled in questionnaires about coverage and safety, and gave permission to link questionnaire data with data of
the Netherlands Perinatal Registry (PRN).

Multivariate logistic regression analysis was used to assess the association between H1N1-vaccination and

1. Small-for-date,

2. Preterm delivery,

3. Need for assisted delivery and

4. A composite outcome, i.e. having at least one of the following characteristics: low apgar-score, admission to
NICU, neonatal reanimation or perinatal death.

Potential confounding variables(maternal age; country of birth; education; self-reported use of alcohol, drugs or
cigarettes during pregnancy; parity; underlying medical reasons for annual influenza vaccination; Influenza
A(H1N1)-infection; life philosophy) were included in the model.

Results: 2,034 Women gave permission to use questionnaire data, of which 66.7% (n=1,357) were vaccinated
and 33.0% (n=669) not. Linkage with PRN-data was possible for 1,736 women.

We found no association between H1N1-vaccination and small-for-date (OR 1.19; 95%CI 0.70-2.02) adjusted for
all possible confounders. The same holds for preterm delivery (OR 1.02; 95%CIl 0.61-1.68), need for assisted
delivery (OR 1.10; 95%CI 0.85-1.42) and the composite outcome (OR 1.16; 95%CI 0.61-2.20).

Conclusions: H1N1-vaccination during the second or third trimester of pregnancy was not associated with an
increased risk of adverse pregnancy outcomes in the Netherlands.



153

COHORT STUDY FOR 30 YEARS: PERSISTENCE OF MEASLES, MUMPS AND RUBELLA ANTIBODIES
INDUCED BY 2-DOSE MMR VACCINATION
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Background and aims: A follow-up of a persistence of MMR vaccine induced measles, mumps and rubella
antibodies, a cohort study, was started simultaneously with the two-dose nation-wide MMR vaccinations in 1982,
in Finland. Since that until 2012, the persistence of MMR vaccine induced antibody levels has been studied in
serum samples collected from that cohort.

Methods: In 2012, 30 years after the first MMR vaccination serum samples were collected from 162 cohort
members. 1gG antibody levels were measured by commercial EIA 1gG antibody kits. These antibody levels were
compared with previous results and seropositivity for measles, mumps and rubella was calculated.

Results: Geometric mean antibody levels were 808 miU/ml for measles, titer of 1:828 for mumps and 28 IU/ml
for rubella. The antibody levels declined during the follow-up from 1 to 30 years by 64%, 80% and 66%, and from
25 to 30 years 9.7%, 14.1% and 9.7% for measles, mumps and rubella, respectively. In 2012, out of 162
vaccinees 14 (8.6 %) had measles antibody levels < 120 mlU/ml and 34 (21 %) had rubella antibody levels < 15
IU/ml, below the suggested protective levels. Seropositivity of the 30-year samples was 89%, 81% and 100% for
measles, mumps and rubella, respectively.

Conclusions: The results show a remarkable decline of measles, mumps and rubella antibody levels during 30
years after MMR vaccinations. Although, the rate of decay has been slow during the last years a number of
vaccinated individuals without a protective antibody levels will increase in future.
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VACCINATIONS IN IMMIGRANT CHILDREN
M. Knuf
Children's Hospital, Dr. Horst Schmidt Klinik, Wiesbaden, Germany

During the past years Europe was confronted with increasing migration to and within the european countries.
Immigrant children come from diverse regions of the world and bring with them varying histories of immunizations
received eventually in their countries of origin. In a remarkable number of cases no vaccination is documented. In
addition the healthcare status is often impaired (HIV, Thc, etc.). Most of the non-immunized belong to hard-to-
reach groups with lack access to vaccines and balanced information about the importance of immunization.
Immunization of migrants is a high priority issue for the EU (i. e. PROMOVAX project) health program. Reaching
immigrant children plays an important role in achieving measles and congenital rubella infection. In addition,
vaccinations could serve as a vehicle to provide primary care, other preventative and screeining services, as well
as education to migrants. On the other hand, different recommendations, institutions and organizations are
existing in Europe which are ivolved in imunization programs. On a national level it is important to know the
vaccination calendars and ways to evaluate migrants access to immunization. The topic vaccinations in
immugrant children will be discussed by presenting different (local) projects.
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PARENT “COCOON” IMMUNIZATION TO PREVENT PERTUSSIS-RELATED HOSPITALIZATION IN
INFANTS: THE CASE OF PIEMONTE IN ITALY

M. Meregaglia'?, L. Ferrara?, A. Melegaro3, V. Demicheli?

1Centre for Research on Health and Social Care Management (CERGAS), Bocconi University, Milan, 2ASL-AL
Regional Epidemiology Unit for Infectious Diseases, Alessandria, 2Dondena Centre for Research on Social
Dynamics, Bocconi University, Milan, Italy

Background and aims: Parental (“cocoon”) immunization has been proposed in some countries (i.e. United
States, France) as a measure to protect newborns from serious pertussis outcomes. We assessed the number
needed to vaccinate (NNV) to prevent hospital admissions in infants (< 12 months) and the potential cost-
effectiveness of this strategy in Piemonte.

Methods: The epidemiology of pertussis in Piemonte was described by using statutory notifications (from 1995 to
2010) and hospitalization data (from 2000 to 2010). The parent-attributable infant risk and vaccine efficacy (VE)
were estimated from the published literature. The hospitalization cost for pertussis was calculated on the basis of
Italian DRG (Diagnosis Related Group).

Results: The incidence of pertussis in Piemonte is now at the lowest level ever reached (0.85 per 100,000 in
2010). Pertussis is still endemic in infants (54 per 100,000 between 2005 and 2010) and a shift of the age
distribution of cases towards older children (10-14) has become apparent in recent years. The NNV for parental
immunization was at least 5,000 to prevent one infant hospitalization in the latest epidemic cycle (2005-2010) at
the cost of >€100,000. The “cocoon” program leads to net costs instead of net saving from a National Health
Service (NHS) perspective (ROI< 1).

Conclusion: The parental “cocoon” program is poorly efficient and very resource intensive in preventing
pertussis in Italy, where the incidence rate is too low and reliable data on parent-attributable infant risk are
unavailable.
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PERTUSSIS AT A TERTIARY PAEDIATRIC HOSPITAL IN AUSTRALIA: A COMPARISON OF EPIDEMICS A
DECADE APART (1997-1999 AND 2007-2012)

S. Hale, N. Wood
National Centre for Immunisation Research and Surveillance, University of Sydney, Sydney, NSW, Australia

Background and aims: Australia has experienced a prolonged pertussis epidemic since 2007. We compared
the epidemiology and severity of pertussis hospitalisations at a tertiary paediatric hospital during a period of
whole cell pertussis vaccine use (1997-1999) with a period of acellular vaccine use, pertussis genotype changes
and widespread access to PCR for diagnosis (2007-2012).

Methods: Medical and vaccination records of pertussis cases with an ICD discharge code and/or a laboratory
confirmed diagnosis of pertussis presenting between from 1997-1999 and 2007-2012 were reviewed.

Results: Comparing 2007-12 to 1997-99: average annual hospitalisations increased from 35 to 49 cases; more
were infants < 2 months (35% vs 26%); more required intensive care (18% vs 13%); nearly all cases were
laboratory confirmed (92% vs 49%), with culture positivity proportions similar (42% vs 35%). Despite the increase
in PICU admissions (2007-2012) there were no deaths compared to one (1997-1999). PICU cases were
significantly younger than hospitalised cases not requiring PICU admission (1.6 vs 3.3 months, p< 0.05) and
most were unimmunised. Indigenous Australians were overrepresented in PICU admissions (15%).

Conclusion: Despite wide availability of PCR and high DTPa vaccine coverage (2007-2012) infants < 6 months
remain the highest risk for hospitalisation and most are too young to be protected by current vaccine schedules.
Timely immunization, particularly the first 2 doses, in infancy is essential and highlights a potential role for
maternal immunisation for even earlier protection.
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THE BUDGET IMPACT OF PALIVIZUMAB PROPHYLAXIS COMPARED TO OTHER CHILDHOOD
PREVENTIVE HEALTH PROGRAMS IN FINLAND

S. Virabhak?, R. Kendall?, K. Gooch3, P. Maatta*, A. Laws?

1Abbvie, Singapore, Singapore, 2Oxford Outcomes, Vancouver, BC, Canada, *AbbVie Inc., Lake County, IL,
USA, “Abbvie, Espoo, Finland

Background and aims: Respiratory syncytial virus (RSV) is a leading cause of upper and lower respiratory tract
infection in children and leads to substantial childhood morbidity and mortality. Palivizumab is shown to
significantly reduce hospitalization rates for RSV infection in high-risk populations. However, the costs of
implementing this childhood prophylaxis program are not well defined. This study compares the short-term
budget impact of a prophylaxis against severe RSV infection with three currently-implemented pediatric
immunization programs in Finland.

Methods: Models were developed to estimate one-year budget impact of childhood programs targeted at
preventing severe RSV disease, pneumococcal disease, Haemophilus influenzae serogroup b (Hib) associated
diseases, and pertussis-associated diseases, from the national healthcare perspective. Model inputs were
derived from clinical trials, published literature, Finnish costs, and population demographics. Outputs included
total disease costs and cost offsets.

Results: Total disease costs were highest for RSV disease in high risk infants (€889,618), followed by
pneumococcal disease (€781,634), Hib-associated diseases (€663,367), and pertussis-associated diseases
(€100,900). Under current Finnish guidelines and uptake rates, estimated cost offsets were €62,709 for RSV
disease, €96,552 for pneumococcal disease, €660,262 for Hib-associated diseases, and €84,655 for pertussis-
associated diseases. RSV prophylaxis costs were €1,600,771 compared with vaccine costs of €15,459,478
(pneumococcal), €8,735,190 (Hib), and €8,735,190 (pertussis). In the expanded scenario, assuming 100%
uptake of RSV prophylaxis for all currently eligible children, cost offsets and prophylaxis costs increased to
€246,845 and €7,696,638, respectively.

Conclusions: The national one-year budget impact for RSV prophylaxis in high risk infants is positioned well
within the context of other childhood preventive health programs.
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MULTIPLE STREPTOCOCCUS PNEUMONIAE (SP) SEROTYPES (ST) ARE FOUND IN AURAL DISCHARGE
FROM CHILDREN WITH ACUTE OTITIS MEDIA WITH SPONTANEOUS OTORRHOEA (AOMSO)

A. Finn!, B. Morales-Aza?, K. Turner?, K. Gould3, P. Sikora?, L. Januério*, J. Hinds®, F. Rodrigues*

1School of Cellular and Molecular Medicine, 2School of Social & Community Medicine, University of Bristol,
Bristol, 2Division of Clinical Sciences, St. George's, University of London, London, UK, “Emergency Service,
Hospital Pediatrico Coimbra, Coimbra, Portugal

Background and aims: The co-existence of more than one bacterial species in the middle ear in AOM has been
described previously but not multiple pneumococcal serotypes.

Methods: We prospectively studied 114 children with AOMSO (< =14 days duration) presenting to the
emergency service at Coimbra Children's Hospital, Portugal during winter 2010-11. Demographic and clinical
data were recorded and nasal and aural discharge swabs stored at -80°C in STGG broth until batched analysis
by semi-quantitative culture. Sp positive samples were serotyped by microarray.

Results: Of 61 children with positive bacterial cultures from aural discharge, 28 (mean age 38M, range 5-125)
isolated Sp (6 ear only, 22 both ear & nose, STs: 3, 6C, 7F, 9V-like, 10A, 10C-like, 11D, 14, 15B, 16F, 19A, 19F,
23A, 23B, 24F, 33F, 36-like, NT). In 11, >1 Sp-ST was identified in the ear (9-2 STs, 1-3, 1-4). In 22/28 who had
Sp in both sites, individual STs could be found in one, the other and 21 had at least 1ST in both. Multiple aural
STs were found both in children with and without a history of recurrent AOM or previous ear surgery and single-
ST and >1 ST cases had the same mean age (35-36M). 9/11 multi-ST cases also had other bacterial species (M.
catarrhalis=5, H. influenzae=4, S. aureus=2, S. pyogenes=1) isolated from the ear. This occurred in only 4/17
single-ST aural cases (Chi?=9.122, p = 0.003).

Conclusions: In Sp AOMSO several ST frequently infect the ear, often in association with other bacterial
species.
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TRENDS IN CANDIDEMIA IN U.S. CHILDREN'S HOSPITALS, 2003-2011
R. Ross?, B. Fisherl?2, S. Coffint2, J. Gerber!2, T. Zaoutis!2

1Division of Infectious Diseases, Children's Hospital of Philadelphia, 2Department of Pediatrics, University of
Pennsylvania, Philadelphia, PA, USA

Background and aims: Recent studies suggest a decrease in the incidence of candidemia in neonates and it
has been hypothesized that increased antifungal (e.g., fluconazole) prophylaxis might account for this
observation. In other high-risk pediatric patient populations, data are limited on candidemia incidence. We aimed
to determine the incidence of candidemia in hospitalized children and explore trends in antifungal use from 2003
to 2011.

Methods: The Pediatric Health Information System, a database of 43 U.S. children's hospitals, was used to
determine rates of candidemia (using the ICD-9 code 112.5 disseminated/systemic candidiasis) and antifungal
use between 2003 and 2011. Neonates were identified using APR-DRG codes. Non-neonatal patients with
chronic health conditions were identified using validated groupings of ICD-9 diagnosis codes.

Results: Candidemia rates declined 62% in non-neonatal hospitalized children (figure 1) and 89% in hospitalized
neonates (figure 2). These trends were consistent across subgroups of neonatal (by birth weight) and non-
neonatal (by chronic condition) patients. Fluconazole use increased from 2003 to 2007 and decreased from 2007
to 2011 for both neonatal and non-neonatal populations.

Conclusions: Rates of candidemia have decreased across multiple populations of hospitalized children. The
initial increase in fluconazole use might have contributed to the initial decrease in candidemia. However, the
continued decline in candidemia, especially across populations for which fluconazole prophylaxis is uncommon,
suggest that other factors, such as infection control interventions and antibiotic stewardship, may be responsible.

Figure 1. Rate of Candidemia in Hospitalized Non-neonatal Children, 2003-2011
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Figure 2. Rate of Candidemia in Hospitalized Neonates, 2003-2011
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THE ROLE OF SERUM GALACTOMANNAN IN THE EARLY DIAGNOSIS OF INVASIVE FUNGAL
INFECTIONS IN FEBRILE NEUTROPENIC PATIENTS WITH HEMATOLOGICAL MALIGNANCY

M. Celik!, A. Karal, M. Cetin?
1Pediatric Infectious Diseases, 2Pediatric Hematology, Hacettepe University Faculty of Medicine, Ankara, Turkey

Background and aims: Early diagnosis and treatment of invasive fungal infections(IFl) that are causes of high
morbidity and mortality rate is very important. In this study, we aimed to investigate the role of serum
galactomannnan (GM) EIA test in the early diagnosis of IFI.

Methods: Seventy-five febrile neutropenia episodes of 55 pediatric patients (1-17 years old) with hematologic
malignancy who were hospitalized because of febrile neutropenia between October 2011 and October 2012 at
Hacettepe University Children’s Hospital were observed. On the first, third, fifth, seventh day of the episodes, and
twice a week during the neutropenic period, a total of 417 serum samples were tested with Platelia® Aspergillus
galactomannnan EIA.

Results: Among 27 IFI episodes, 2 (%7.4) were proven, 12 (%44.4) probable and 13(%48.1) were possible IFI.
When at least 2 GM index (GMI) of 20.5 were considered positive, the sensitivity, specifity, positive predictive
value, negative predictive value and false positivity of GM test were % 55.6, % 97.9, % 93.7, % 79 and %3.0,
respectively. Age, duration of neutropenia, fever and the last chemoteraphy agents used(p< 0.05) were risk
factors for GM positivity. The highest overall GM positivity ratio(%32.7) and the highest GMI values of episodes
with positive thorax BT findings was on the first day(%75). Among the episodes with prolonged fever and IFI, the
highest GMI positivity was on the fifth day.

Conclusion: These findings suggest that making GM evaluation frequently at the early period of the febrile
neutropenic children with hematologic malignancy will be useful for earlier diagnosis of IFI.
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DEVELOPMENT AND VALIDATION OF CANDIDA PEDIATRIC RISK SCORE IN SPAIN PEDIATRIC
POPULATION. THE ERICAP STUDY

M. Balaguer?, L. Hernandez-Platero®, A. Bustinza?, J.C. de Carlos?, J. Domingo*, P. Madurga®, S. Bri6®, E.
Esteban?, A. Felipe!, D. Vilal, F.J. Cambral, |. Jordan', Grupo Trabajo ERICAP

1pediatric Intensive Care Unit, Sant Joan de Déu Hospital, Barcelona Unviersity, Esplugues Llobregat, ?Hospital
Gregorio Marafion, Madrid, 3Hospital Son Dureta, Palma de Mallorca, “Hospital Virgen del Rocio, Sevilla,
SHospital Miguel Servet, Zaragoza, ®Hospital Santa Creu i Sant Pau, Barcelona, Spain

Objective: Invasive candidiasis (IC) has elevated morbidity-mortality, especially due to the late diagnosis. The
aim was to develop and validate a "Candida Pediatric Risk score" (CPRS), for discriminating IC in critically ill
patients.

Patients and method: Prospective, cohort, observational study. Thirty-six Pediatric Intensive Care Units (PICU)
of Spain included. Statistically estimated number of patients was 858. Logistic multivariate regression was used
to evaluate IC risk factors. To define the score, a punctuation of 2 was given to the variables with odds ratio (OR)
> 3.5; 3fora OR > 3.5 and < 5; and 4 for OR > 5. Maximum score punctuation was 16 points.

Results: 1157 patients were recruited. Mean age was 3.4 years (55.7% under 2 years). 45 patients (4,2%;
IC95%: 3,0-5,4) had IC, with incidence rate of 1,1 cases 1.000 patients/year. The statistically significant variables
for IC included in the score were: PRISM Il > 6 points (OR: 3.2), previous fever (OR: 4.1), Candida colonization
(OR: 4.1), extra renal depuration (OR: 3.7), length of stay > 15 days (OR: 2.9) and abdominal surgery (OR: 8.8).
IC incidence was higher as the score punctuation increased. When the score was higher than 4, the sensibility
and specificity to predict IC was 77 % and 76%, (PPV 12.6%, NPV 98.7%) respectively. For score values above
4, the score model has the best AUC: 0.83.

Conclusions: The CPRS may be helpful to discriminate IC at PICU. Antifungical treatment would be indicated if
the score punctuation was higher than 4 points.
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EPIDEMIOLOGIC TRENDS OF CANDIDEMIA IN A TERTIATY- CARE INSTITUTION OVER A 12-YEAR
PERIOD

L. Vogiatzi?, A. Karakoli?, E. Volaklil, A. Violakit, Z.-D. Pana®, M. Sdougka?, E. Roilides?

1PICU, Hippokration Hospital of Thessaloniki, Thessaloniki, 2Pediatric Oncology, Hippokration Hospital of
Thessaloniki, Thessaloniki, 33rd Pediatric Department, Aristotle University, Hippocration Hospital Thessaloniki,
Thessaloniki, Greece

Purpose: To record the changes in the epidemiology of candidemia in the pediatric population of a tertiary
hospital over a 12-year period.

Methods: All episodes of candiemia in children (excluding neonates) were identified in the microbiology
laboratory database, during the period 2001-2012. Candida species and department origin (PICU, general
pediatric wards, pediatric surgery and pediatric oncology wards) were recorded.

Results: Between January 2001 and December 2012, 105,558 children were admitted in Ippokration Hospital of
Thessaloniki and 41 episodes of candidemia were recorded, accounting to a frequency of 0.38 episodes/1000
admissions. PICU patients comprised 46% (19/41) of the total episodes, oncology patients 12.1% (5/41) while the
rest belonged to pediatric and surgical wards.

Althought there was no singnificant increase in the number of pediatric admissions, the mean number of
candidemia episodes increased from 1.8 to 5 / year during the period 2001-2006 and 2007-2012 respectively.
Candida albicans spp was isolated in 12/41 episodes and an increasing frequency towards non-albicans spp was
noted over time. Non-albicans candidemia increased from 43% to 64% during the period 2001-2006 to 2007-
2012 respectively. Mortality decreased from 72% to 46% (p=0.28). There was a decreasing frequency and no
episode of candidemia during the last 3 years in pediatric oncolgy patients probably due to implementation of
prophylactic protocols.

Conclusions: The rate of candidemia continues to increase in children and almost half of the episodes occur in
PICU population, althought there is a trend towards improved mortality. Non- albicans species occur with
increasing frequency.
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ADJUNCTIVE AND COMPLEMENTARY THERAPIES IN RESPIRATORY INFECTIONS
P. Marchisio?, E. Baggi?, S. Bianchini?, G. Albertario?, L. Confalonieri?, C. Rosazza?

1Department of Pathophysiology and Transplantation, University of Milan and Fondazione IRCCS Granda
Ospedale Maggiore Policlinico, 2University of Milan, Milan, Italy

Upper respiratory tract infections (URTI) are very common in the first years of life. Despite the fact that they have
no major defect in immune response, some children seem to be particularly prone to such diseases and
experience significantly more recurrent episodes than their peers. On average, a healthy three-year-old child
suffers from 6-10 colds per year, each lasting 7 to 9 days.

URTI are usually mild, viral, and self-limiting; however, the symptoms can have a significant impact on child and
family life. Symptoms often require medical attention and almost 40% of visits to paediatricians by children
younger than 5 years are because of URTIs symptoms. To alleviate these symptoms, children are frequently
given drugs such as decongestants, antihistamines and cough suppressants, even if there is little, if any,
evidence that these medications are efficacious in children younger than 12 years.

The lack of efficacy of conventional medications for URTI is the possible cause for the wide use of alternative
forms of treatments.

Complementary and alternative medicine (CAM) has been defined in the Cochrane Collaboration as "a broad
domain of healing resources that encompasses all health systems, modalities, and practices and their
accompanying theories and beliefs, other than those intrinsic to the politically dominant health system of a
particular society or culture in a given historic period”. The use of CAM in pediatrics has grown dramatically in the
Western world over the last few years. Approximately 20-40% of healthy children seen in outpatient clinics and
more than 50% of children with chronic, recurrent or incurable conditions use CAM, almost always in conjunction
with mainstream medicine.

Several studies have been published on the efficacy and safety of CAM for the prevention and treatment of URTI
in children. In summary:

(a) Echinacea did not reduce the duration and severity of URTI;

(b) a combination of echinacea, propolis, and ascorbic acid decreased the number of URTI episodes, the
duration of symptoms, and the number of days of illness,

(c) Echinacea was associated with a higher frequency of rash compared with placebo,
(d) homeopathy showed inconclusive results for the treatment of earache and acute otitis media, and

(e) in our experience, a preparation containing an extract of propolis had a significant beneficial effect in
preventing new episodes of AOM in children with a recent history of recurrent AOM.

When considering CAM therapies, the physician has to face not only the clinically perspective but also the legal
one. In the United States, as in many European countries, herbal products are not regulated by law as medicines
and are considered dietary supplements. Thus, they do not necessarily undergo quality-control analysis to
document the amount and purity of active ingredients and to support their claims of efficacy and safety. The
safety of these products may thus be of concern: a survey of parents in a paediatric emergency department
found that 77% of parents who gave herbal medicines to their children were unaware of any potential adverse
effects or drug interactions and considered the products to be safe.

Most families use CAM services without spontaneously reporting the fact to their clinicians but, as paediatricians
are responsible for advising families about safe, effective and age-appropriate health services and therapies
(including CAM), this means that they need to include questions regarding the use of CAM when they examine
their patients, and they also need to keep themselves informed about popular complementary therapies and
evidence-based findings concerning them.
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CORRELATES OF PROTECTION AND THE ROLE OF CELL MEDIATED IMMUNITY
A.J. Pollard
Oxford Vaccine Group, Department of Paediatrics, University of Oxford, Oxford, UK

Protective immunity against microbial pathogens after vaccination is best evaluated using well-designed studies
which directly assess vaccine efficacy in populations containing susceptible individuals. In such studies a sample
size is selected to provide sufficient cases to allow assessment of relevant endpoints such as disease,
hospitalization or death. However, in the case of rare diseases, the sample size required is large, and thus the
logistic and financial risk for the vaccine developer is increased and may be unacceptable. Where a correlate of
protection is known, such as an antibody level above which there is protection, a relatively small study with
immunological endpoints can provide some confidence for the vaccine developer to move to field efficacy trials,
or may be sufficient to convince a regulator that the vaccine will be effective, without the need for efficacy data
(e.g. meningococcal vaccines). Most of the accepted correlates of protection are measured as an absolute
antibody concentration (e.g, 0.15mcg/ml for Haemophilus influenzae type b) or a serum dilution in a functional
assay (e.g. the serum bactericidal assay for meningococcal vaccines or an agglutination or neutralization assay
for viruses such as influenza). While antibody is clearly essential for preventing primary infection (cf antibody
deficient individuals), cell-mediated immunity is critical for limiting infection by pathogens, especially viruses (e.g.
fatal varicella in individuals with T cell deficiency correlate of protection for zoster vaccine). Much less is known
about the relationship between T cell responses and protection against primary infection by bacteria and viruses,
though development of new vaccines for several important diseases (e.g. TB, malaria and HIV) has focused on
the induction of cell-mediated immunity.
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FUTURE VACCINES
N. Principi, C. Tagliabue, S. Esposito

Pediatric Clinic 1, Department of Pathophysiology and Transplantation, Universita degli Studi di Milano,
Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy

Traditional vaccines can only be really effective when the antigenic diversity or variability of the micro-organisms
in the same bacterial species or viral family is no more than marginally different, and/or protection is mainly
dependent from antibody-mediated immunity. This is the case of polio, tetanus, diphtheria, measles, mumps and
rubella vaccines, which maintain a high degree of immunogenicity and efficacy, and confer significant protection
for a long period of time. However, when the pathogens in the same group are antigenically diverse or variable,
and/or protection is mainly derived from T-cell dependent immunity, traditionally prepared vaccines have often
proven to be inadequate, as in the case of influenza and pneumococcal vaccines. In cases such as the
meningococcal B vaccine, it is not possible to produce a protective vaccine by means of traditional methods
because the characteristics of the antigen used for the formulation of vaccines against all the serogroups of the
same bacterial species are often inadequate. In order to overcome these problems, one solution is to identify the
antigens common to all of the strains in a species or family that are significantly capable of eliciting inactivating
antibodies. To obtain new prophylactic measures, various and sometimes highly innovative approaches including
large-scale high-throughput genomic, transcriptomic and proteomic analyses, have been experimented. Although
none of the new vaccines prepared with these methods has yet been licensed for human use, some have been
widely studied in experimental animals and humans, and seem to increase the possibility of preventing previously
uncovered infectious diseases.
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ARE IMMUNOMODULATORS / IMMUNOSTIMULANTS EFFECTIVE IN CHILDEN?
U.B. Schaad
Pediatric Infectious Diseases, University Children's Hospital Basel (UKBB), Basel, Switzerland

Aims: Respiratory tract infections (RTIs) constitute a major healthcare burden in children throughout the world.
They tend to be recurrent, often causing multiple episodes of illness within a single year. Immature or deficient
immune systems, the presence of genetic and environmental factors, and exposure to pathogens make young
children highly susceptible to RTIs. These are commonly treated with antibiotics, despite the fact that the majority
is caused by viruses. Even more, overuse and misuse of antibiotics are contributing to the major healthcare
problem of increasing antibiotic resistance. Priority must be given to preventive measures including parent
education, active immunization and non-specific immunostimulation. OM-85 is the most studied immunostimulant
and has the longest post-marketing experience with regards to efficacy and safety.

Methods: Meta-analysis of recent placebo-controlled trials of OM-85 in children with recurrent RTIs.

Results: Following treatment, there was a significant decrease in the percentage of children with recurrent RTls,
as defined as a least three such episodes in six months. There is an association between OM-85 efficacy and the
number of RTIs in the year prior to treatment indicating that patients with the highest frequency of RTIs benefit
the most from treatment. The safety profile of OM-85 was found to be good.

Conclusions: Preventive measures represent the most wanted approach for the management of pediatric
recurrent RTIs. There is a clear role of immunostimulants for this purpose; currently OM-85 being the most
studied such compound.
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DEBATE ON PROBIOTICS
G. Zuccotti, V. Fabiano
Department of Pediatrics, Luigi Sacco Hospital, University of Milan, Milan, Italy

According to the worldwide accepted FAO/WHO definition, probiotics are “live microorganism that, when
administered in an adequate amount, confer a health benefit on the host”. The concept of “health benefit” is the
key issue when referring to probiotics and the possibility to gain advantages in using them in clinical practice is a
current matter of debate.

Possible benefits in preventing and treating infectious diseases in children have been extensively studied with
some positive results. There is in fact some evidences from randomized control trials (RCT) of a modest benefit
of giving probiotics in preventing acute gastrointestinal tract infections in healthy infants and children.
Supplementation with probiotics has been associated with a reduced incidence of diarrhea as well as with a
shorter duration of the episodes. Specifically, a meta-analysis on prevention of rotavirus gastroenteritis showed
that supplementation of 7 children with Lactobacillus GG may prevent one case of rotavirus gastroenteritis. Other
RCTs provided good data on the therapeutic benefit of probiotics in children with acute infectious diarrhea:
supplementation with LGG early in the course of acute infectious diarrhea may reduce the duration of the episode
by 1 day.

Data on probiotics for prevention and treatment of respiratory infections are heterogeneous and vary significantly
as regard quality: even if some beneficial effects have been suggested, no definite evidence-based
recommendation may be done.

Despite some good evidences, some questions still need to be answered: the optimal duration of probiotic
administration, the preferred microbial dose and the most adequate species.
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ACYL-HOMOSERINE LACTONE DEGRADING ACTIVITY AS AN EFFICIENT MECHANISM IN INCREASING
RESISTANCE AGAINST AHL-BASED ANTIBIOTIC PRODUCERS

M. Zamani, K. Behboudi
University of Tehran, Tehran, Iran

Many of Proteobacteria use Acyl homoserine lactone (AHLs) mediated quorum sensing (QS) to regulate
degrading antimicrobial production. Many of soil bacteria have the ability of interrupting QS system by degrading
AHLs. Although the role of this ability in biology of these bacteria is still unclear. In this survey it was
demonstrated that such ability can improve the fitness of bacterial species in competition with QS regulated
antimicrobial producers like Pseudomonas aeruginosa. Bacillus cereus UT26 wild type strain produces AHL
lactonases encoded by aiiA to degrade AHLs and loses its AHL degrading ability by creating a site directed
mutation in aiiA, using Standard Overlap Extension PCR. The results showed that the growth yield of wt strain in
laboratory co-cultures with P. aeruginosa was about 1000 fold more than aiiA mutant strain. The growth yield of
mutant could be restored by inhibiting AHL production in P. aeruginosa or by providing a copy of aiiA on a
plasmid (pAD123). These results suggest that a possible role for AHL degrading activity could be increment of
bacterial fitness in competition with AHL utilizing antibiotic producers.
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PAEDIATRIC ANTIMICROBIAL MANAGEMENT STRATEGIES IN EUROPEAN HOSPITALS WITHOUT A
FORMAL ANTIMICROBIAL STEWARDSHIP PROGRAMME: BUILDING ON WHAT IS AVAILABLE

A. Brett?, J. Bielicki2, M. Emonts3, J. Triick*, M. Sharland®, Young ESPID

linfectious Diseases Unit and Emergency Service, Hospital Pediatrico, Centro Hospitalar e Universitario de
Coimbra, Coimbra, Portugal, ?2Division of Clinical Sciences, St George's University of London, London, UK,
3Department of Paediatric Infectious Diseases and Immunology, Erasmus MC - Sophia Children's Hospital,
University Medical Center, Rotterdam, The Netherlands, “Paediatric Infectious Diseases and Immunology,
Department of Paediatrics, University of Oxford, Oxford, SDepartment of Paediatric Infectious Diseases, St
George's Healthcare Trust, London, UK

Background and aims: Paediatric antimicrobial stewardship programmes (PASPs) aim to optimise antimicrobial
prescribing. We aimed to establish whether critical elements required for their successful implementation are
already in place in European hospitals currently without structured PASPs.

Methods: A project on PASPs was run through Young ESPID. An online anonymous survey was circulated from
8/05/2012 to 01/07/2012, among attendees of the 30th Annual ESPID meeting and subsequently to the Young
ESPID network and through ESPID's newsletter. The answers from participants working in hospitals without a
PASP were selected and analysed descriptively.

Results: A total of 76/149 answers, from 22 European countries, were analysed. Of these, 54% had previously
heard about PASP. 66% believed their hospital had the necessary infrastructure for its implementation. Only 54%
indicated that a PID team existed: 51% of these reported having PID ward rounds and 66% regular meetings with
microbiology. Availability of information on resistance patterns was reported by 66% respondents. 42% reported
the use of electronic prescribing in their hospital. Relevant activities included restriction of the use of certain
antimicrobials (45%), antimicrobial order forms (25%), automatic review dates for antimicrobial prescriptions
(11%) and antimicrobial cycling (3%). Only 20% indicated regular education on antimicrobial use, but with
hospital and national guidelines available in 87% and 78% of cases, respectively.

Conclusions: Many hospitals without a formal PASP already use a wide range of strategies to improve
antimicrobial prescribing. Given the different resource and funding availability amongst European countries, these
activities could be built on for future implementation of PASPs.
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SUCCESS OF A PARENT'S THERAPEUTIC EDUCATION ABOUT ANTIBIOTIC USE IN A PEDIATRIC
EMERGENCY DEPARTMENT: A RANDOMIZED CONTROLLED STUDY

F. Angoulvant!?, A. Rouault®#, S. Prot-Labarthe3, P. Armoogum?, X. Bellettre!, L. Morin?, M. Aptecar?, J.-C.
Mercier!, O. Bourdon3#, C. Alberti?

1Department of Pediatric Emergency, 2Clinical Epidemiology Unit, INSERM CIE5, AP-HP, Hopital Robert Debré,
Université Paris Diderot, Sorbonne Paris Cité, 3Department of Pharmacy, AP-HP, Hopital Robert Debré,
Université Paris Descartes, Paris, “Laboratoire de Pédagogie de la Santé EA 3412, Université Paris 13-Bobigny,
Sorbonne Paris Cité, Bobigny, France

Background and aims: To evaluate a therapeutic educational intervention performed in a pediatric emergency
department designed to improve parent's knowledge and behaviors about judicious use of antibiotics.

Methods: Randomized controlled trial in a Pediatric emergency department of a tertiary care children’s teaching
hospital.

Participants: Children aged between 1 month and 6 years, discharged with an oral antibiotic prescription for 5 to
10 days for an acute respiratory or urinary tract infection.

Intervention: Children were randomized to receive either educational intervention regarding judicious use of
antibiotics (intervention group) or fever treatments and care (control group). A pharmacist trained in therapeutic
education delivered the intervention which consisted in a 30 minutes face to face session with parents and
children. Intervention includes the four educational usual stages: educational diagnosis, educational contract,
education and evaluation.

Outcome Measure: Parents' satisfaction concerning the information about antibiotics received at the hospital
assessed in a phone survey at D14.

Results: Three hundred children were randomized: 150 per arm. A total of 259 patients were evaluated at D14.
Satisfaction about antibiotics information received at hospital was higher in the intervention group (96.9% versus
83.0%; p=0.002). Knowledge about judicious use of antibiotics was better in intervention group with 103/129
(79.8%) caregivers who answered correctly to at least 5 knowledge questions compared to 84/130 (64.6%) in the
control group (p=0.006).

Conclusion: Education intervention showed promising results for educating parents about appropriate use of
antibiotics raising the question of the presence of a clinical pharmacist working full time in pediatric emergency
departments.
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ANTIMICROBIAL STEWARDSHIP PROGRAM WITH A COMPUTER-BASED PREAUTHORIZATION AT
CHILDREN'S HOSPITAL IN JAPAN

T. Shojit, J. Suwa?, Y. Morikawal, S. Morino?, S. Hirotakit, Y. Horikoshit
linfectious Disease, 2Pharmacy, Tokyo Metropolitan Children's Medical Center, Tokyo Fuchu-shi, Japan

Background : The importance of Antimicrobial Stewardship Program (ASP) cannot be emphasized more as
multi-drug resistant organisms were concerned globally. We implemented a computer-based preauthorization of
antibiotic prescriptions. Our aim of study is to evaluate the effectiveness of the ASP on broad-spectrum
antibiotics.

Methods: We retrospectively reviewed medical records on antibiotic prescriptions between March 2010 and
December 2012. We compared DOTs (Days of Treatment) per 1000 patient-days and lengths of hospital stay in
3 periods; the first period without ASP between March 2010 to September 2010, the second period with passive
consultation based ASP between October 2010 and September 2011 and the third period ASP with
preauthorization that required approval of Infectious Diseases physician between October 2011 and December
2012.

Results: DOTs in the three periods was 7.4, 3.5 and 2.4 for Carbapenems, 13.4, 13.4 and 9.1 for Cefepime, and
9.1, 6.0 and 3.6 for Piperacillin/Tazobactam, respectively. The all of antibiotics were decreased significantly from
the first period to the third period. The average days of hospital stay in the three periods were 17.8, 21.2 and
20.2, respectively. There were no statistically differences among the three periods.

Conclusion: ASP with preauthorization was an effective intervention for reducing Cefepime and
Piperacillin/Tazobactam. A passive consultation based ASP reduced Carbapenems prescription. ASP
successfully reduced prescriptions of broad-spectrum antibiotics without causing the prolongation of hospital
stay.
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RESISTANCE DECREASE AND SEROTYPE MODIFICATIONS OF PNEUMOCOCCUS ISOLATED DURING
ACUTE OTITIS MEDIA IN CHILDREN; 2001-2011 SURVEY OF THE FRENCH NETWORK

M. Kempf%2, P. Lanotte?, E. Varon?, A. Lepoutre*, M.-C. Ploy?, the French Pneumococcus Network

10bservatoires Régionaux des Pneumocoques (ORP), CHU Dupuytren, Limoges, 2Laboratoire de Bactériologie,
Institut de Biologie en Santé - PBH, CHU, Angers, 3Service de Microbiologie AP-HP, Hopital Européen Georges
Pompidou, Paris, #Institut de veille sanitaire, Saint-Maurice, France

Background and aims: In France, a national campaign to improve antibiotic use was launched in 2002. In 2003,
and 2010 respectively were introduced the 7-valent pneumococcal conjugate vaccine (PCV7) and PCV13 for
children < 2 years. To evaluate trends in antibiotic resistance and changes in circulating serotypes of
Streptococcus pneumoniae (Spn) isolated in middle ear fluid in children (< 16 years) during acute otits media
(AOM) over a 10 years period (2001-2011), data from the French Pneumococcus Network, a national survey
program, were analysed.

Methods: During this period, 6,683 Spn isolated from middle ear fluid in children were collected and studied for
their resistance to penicillin G (PEN), amoxicillin (AMX), cefotaxime (CTX). Serotypes were determined on a
systematic sample of 1,569 of these strains.

Results:
Year 2001 2003 2005 2007 2009 2011
N° of strains 1695 1378 1159 974 922 555
PEN (% I+R) 77 70 64 60 63 57
AMX (% [+R) 43 42 35 29 37 30
CTX (% 1+R) 29 27 22 16 21 13
Serotype distribution (%)
N° of strains 341 367 200 308 201 152
14 19 16 11 2 1 1
18C 1 1 2 1 0 1
PCV7 19F 16 21 17 1 4 10
23F 1 7 8 2 0 1
4 1 1 1 1 0 0
6B 11 8 3 2 0 0
Vv 5 3 2 0 0 0
1 1 2 3 2 3 1
19A 20 19 23 35 51 38
PCV13 3 5 12 8 17 9 9
5 0 0 0 0 0 1
B6A 2 2 3 2 1 0
/F 1 1 0 4 5 1
12F 0 0 0 0 1 2
15A 0 1 1 2 3 7
Non-vaccine 23A 1 0 2 1 0 4
others 8 8 18 19 19 25

[Table]



Conclusions: A dramatic decrease was observed over the 2001-2011 period in France in antibiotic resistance of
Spn isolated from AOM. This phenomenon coincided with a general reduction in antibiotic consumption in France
and with the introduction of the PCV7 then the PCV13 conjugate vaccines (p< 0.01). A reduction in the rates of
PCV7 serotypes was observed (2001: 63.0% vs 2011: 13.2%) (p< 0.01). In the pre-PCV7 period, most PNSP
isolates belonged to serotypes included in PCV7 (2001: 77%, 2011: 18%). In 2011 PCV13 covered 62% of the
serotypes involved in AOM and among them, 75% of the PNSP. Continued surveillance is essential to track
modifications in circulating serotypes since the introduction of the PCV13 vaccine.
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ANTIBIOTIC MANAGEMENT OF BACTERIAL MENINGITIS IN BABIES < 90 DAYS OF AGE: A UK AND
REPUBLIC OF IRELAND PROSPECTIVE STUDY

1.O. Okike?, K.L. Henderson?, R. Blackburn?, B. Muller-Pebody?, N. Ninis®, M. Anthony*, A. Johnson?, P.T.
Heath?

I1Clinical Sciences & Vaccine Institute, St George's, University of London, 2HCAI & AMR, Health Protection
Agency, 3Paediatrics, St Mary's Hospital, Imperial College NHS Trust, London, “Neonatalogy, John Radcliffe
Hospital, Oxford, UK

Background and aims: Bacterial meningitis requires early and appropriate empirical antibiotic therapy. An audit
conducted 6 years ago in the UK showed that policies varied between neonatal units. This study aimed to define
the current antibiotic management of bacterial meningitis in babies < 90 days of age.

Methods: Bacterial meningitis cases were identified through a comprehensive prospective surveillance system
between July 2010 - July 2011. Treating clinicians completed a standardised proforma.

Results: There were 37 different empiric antibiotic combinations used in 329 cases. The most common were
amoxicillin plus 3 generation cephalosporin (26%); cephalosporin alone (20%); benzyl penicillin plus gentamicin
(19%); and benzyl penicillin plus cephalosporin plus gentamicin (6%). Overall, a 3rd generation cephalosporin
was included in 68% and an aminopenicillin was included in 64% of empiric combinations. The median (IQR)
duration of antibiotic treatment was 14 (14-21) days for all surviving cases. The duration in days (IQR) varied
between bacteria: Neisseria meningitidis 8 (7-14), Group B Streptococcus 14 (14-21), Streptococcus pneumoniae
14 (14-18), Escherichia coli and Listeria monocytogenes 21 (21-21) and culture negative cases 14 (10-14).

Conclusion: There is significant variation in the empiric antibiotic policies for treating babies with bacterial
meningitis in the UK and ROI. Harmonization of empirical antibiotic policies should be considered.
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A POINT PREVALENCE SURVEY (PPS) OF NEONATAL AND PAEDIATRIC ANTIMYCOTIC USE IN
EUROPE

K. Doerholt!, A. Versporten?, C. Bertania®, J. Bielicki*, H. Goossens?, |. Lutsar®, M. Sharland®*

1paediatric Infectious Diseases Unit, St George's Hospital, London, UK, 2University of Antwerp-Campus Drie
Eiken, Antwerp, Belgium, 3Bambino Gesu Hospital, Roma, Italy, St George's University of London, London, UK,
SUniversity of Tartu, Tartu, Estonia

Background: There is limited evidence-based guidance for empiric antifungal therapy despite significant
morbidity and mortality of invasive fungal infections. We describe patterns of antimycotic use in European
hospitals participating in the PPS of the Antimicrobial Resistance and Prescribing in European Children (ARPEC)
project.

Methods: Data collection was completed in 169 hospitals across Europe during November 2012 using the
validated and standardised ARPEC-PPS method for data collection, entry and reporting.

Results: Antifungal prescriptions comprised 85 (5.7%) of 1494 and 347 (6.3%) of 5479 neonatal and paediatric
systemic antimicrobial prescriptions, respectively.

Overall, 49 (58%) neonatal antifungal prescription occurred in (ELBW) (< 1000g) neonates with 89% of these
administered parenterally. Fluconazole 57 (67%) and amphotericin B 19 (22%) accounted for 89% of all neonatal
antifungal prescriptions with 55% of all neonatal prescriptions reported as prophylaxis.

Paediatric patients had a median age of 5 years (IQR 1.7,11), 230/331 (70%) children on antifungals had an
underlying haemato-oncology diagnosis. Most frequently recorded antifungals in paediatrics were fluconazole in
123 (36%), amphotericin in 97 (28%), and voriconazole in 43 (12%) children, with 50% of all paediatric
prescriptions due to prophylaxis. For Fluconazole once daily dosing was most frequently used, with a median of
5.5 mg/kg (IQR 3,7) for 50 children receiving treatment and 5mg/kg (IQR 3.9,6.4) for 69 children on prophylaxis.

Conclusion: Antifungals were mainly used in ELBW neonates and in children with haemato-oncology underlying
diseases. Predominantly older generation antifungals were prescribed in both settings. The dosing used for
treatment identifies future options for improving targeted therapy.
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A SURVEY FOR ASSESSING THE AVAILABILITY OF ANTIBIOTIC PRESCRIBING GUIDELINES IN
PAEDIATRIC HOSPITALS IN EUROPE

G. Syridou?, M. Tsolia!, A. Versporten?, N. Spyridis?, on behalf of ARPEC Study Group

1Second Department of Paediatrics, National and Kapodistrian University of Athens School of Medicine, Athens,
Greece, 2University of Antwerp - CDE, Faculty of Medicine and Health Science, Laboratory of Medical
Microbiology, Vaccine & Infectious Disease Institute, Antwerp, Belgium

Background and aims: Antibiotic practice guidelines have been extensively used in different health care
settings with variable success. The aim of this study is to explore the availability of antibiotic prescribing guidance
for common infections in European paediatric hospitals.

Methods: This survey was in the context of the broader Antibiotic Resistance and Prescribing in European
Children study (ARPEC). A web-based preformed questionnaire disseminated twice (September 2011 and
November 2012) to ARPEC participants. We explored the availability, source of guidelines and recommended
treatment (drug and duration) for frequently encountered paediatric infections: respiratory, skin and soft tissue,
bone, urinary tract and sepsis.

Results: Seventy three (73) hospitals from 18 European countries responded in the survey and 65 (89%)
confirmed the use of guidelines for specific infections. Half (50%) of these hospitals report the use of local
guidelines, 32% use national guidelines and 10% regional. Only 16/65 hospitals (24%) stated that guidelines
were made available by a public organization (paediatric or infectious diseases society). Complete guidelines for
the infections listed in the questionnaire reported by 17/65 hospitals (26%). Guidelines most commonly available
were those for pneumonia (77%) followed by urinary tract infections (71%), neonatal sepsis (66%) and upper
respiratory tract infections (649%).

Conclusions: The majority of European hospitals participating in the survey use local guidelines for antibiotic
use. Source of guidelines varies between hospitals and type of infection. Reducing antibiotic use is a key priority
in Europe and adoption of evidence based guidelines can play a leading role.
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LISTERIA MONOCYTOGENES (LM) MENINGITIS IN CHILDREN IN FRANCE IN THE LAST TEN YEARS

H. Haas'?, D. Demonchy?, C. Levy3, A. Lécuyer®, E. Bingen?, R. Cohen3, Groupe des Pédiatres et
Microbiologistes de I'Observatoire National des Méningites Bactériennes de I'Enfant

1Pediatric Emergency, Hopitaux Pédiatriques CHU Lenval, 2Nice Sophia Antipolis University, Nice, 3Association
Clinique et Thérapeutique Infantile du Val de Marne (ACTIV), Saint Maur des Fossés, “Service de Microbiologie,
Hépital Robert Debré, Paris, France

Background and aims: To analyze epidemiological and clinical characteristics of Lm meningitis in children from
0 to 18 years old.

Methods: Diagnosis of meningitis due to Lm was based on the combination of a febrile meningeal syndrome with
positive culture of cerebrospinal fluid (CSF) and/or positive antigen in CSF and/or a positive blood culture
associated with pleocytosis (> 10 cells/ml).

Data were collected since 2001 to 2011 from the French Network of Surveillance of Bacterial Meningitis in
childhood.

Results: 30 cases recorded in 10 years (sex ratio: 0,93). Mean age was 24 to 26 months old (median : 28,32
months). 14 patients were younger than 1 month old. The CSF direct examination was negative in 13 cases, but
the culture of CSF was positive for 28 patients and blood culture was positive for the 2 others. The Lm serovar
was 4b in 12 patients. Three patients presented an acquired or congenital immunodeficiency. All patients were
treated with amoxicillin for a median of 21 days, associated to an aminoside for 29. Four of 30 patients died
between 2 and 12 days after their admission: 4 newborns including two premature of 25 and 29 weeks of
gestational age.

Conclusion: Meningitis due to Lm is a rare disease including in neonatal period. Newborns are specifically at
risk, particularly the premature. Their number is stable since 2001 in France. The diagnosis remains difficult
because direct examination is not always contributory. Since 2009, PCR diagnosis is introduced in the
diagnostic's definition.
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SOURCES OF PERTUSSIS INFECTION IN YOUNG BABIES FROM SAO PAULO STATE, BRAZIL
J.C. Moraes?, D. Leite?, T.R. Carvalhanas?, A.L. Yu3, E. Berezin4, L.F. Bricks®, C.E. Fioria2, L.M. Martins?

1Social Medicine, Santa Casa Sao Paulo Medicine School, 2Instituto Adolfo Lutz, 3Secretaria Estadual de Saude
Sao Paulo, *Santa Casa Sao Paulo Medicine School, 5Sanofi Pasteur, Sao Paulo, Brazil

Background and aims: The number of pertussis cases is growing substantially in Sdo Paulo state, and the aims
of this study are: to identify the sources of B. pertussis among contacts of babies (< 7 months) with pertussis
confirmed by RT-PCR and/or culture, to compare the sensitivity of lab tests and to analyze the positive cases
according to presence of symptoms and antecedents of vaccination.

Methods: Prospective study, including 1-5 contacts (median=4) of 97 babies with confirmed pertussis from
Nov/2011 until May/2012. A nasopharyngeal sample for culture and RT-PCR (ptxS1 and 1S481) was collected,
and tests were performed in Institute Adolfo Lutz, the Brazilian national reference center for pertussis diagnosis.

Results: 351 contacts were included and 8% had positive lab tests for pertussis (23 PCR+; 12 culture +; 7 PCR
and culture +). 22% of familiar clusters had at least one contact with confirmed pertussis confirmed by
bacteriology. Among the contacts the positivity was higher for parents (12%; ClI 6.0-23.0) than for other family
members ( 5.6 3.0-9.5). Positivity was not affected by the cough presence and vaccine status. The positivity was
higher when the samples were collected < 14 days after the initial symptoms in index-cases (17.2% vs. 4.0%).

Conclusions: Parents and other family members can transmit pertussis even with asymptomatic infection. The
introduction of serology probably would detect higher number of pertussis in family contacts, because the
positivity of culture and RT-PCR is reduced 2-3 weeks after initial symptoms.
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FREQUENCY OF VISITS FOR OTITIS MEDIA IN QUEBEC: FACE-TO-NAPE COMPARISON OF CHILDREN
EXPOSED TO PCV-7 OR PHID-CV

P. De Wals
Social and Preventive Medicine, Laval University, Québec, QC, Canada

Background: In the province of Quebec, Canada, the 10-valent Haemophilus influenzae protein D
pneumococcal conjugate vaccine (PHID-CV) was introduced in 2009, replacing the 7-valent CRM197 vaccine
(PCV-7) in a 2+1 doses schedule. There is no published study comparing the effectiveness of these two vaccines
to prevent otitis media (OM).

Methods: The monthly frequency of physicians claims for OM in children aged < 2 years and born in 2007-2010
was obtained from the provincial health insurance board. Exposure to PCV-7 or PHID-CV for the primary
immunization series and booster dose was measured in the Quebec City Immunization Registry in each of the 48
monthly birth cohorts. Cumulative OM visits frequencies (COMVF) were compared.

Results: A total 510,271 OM visits were recorded among 349,645 children representing 8,017,083 person-
months of observation. COMVF was 1.54 in children born in June-October 2007 and exposed to PCV-7 + PCV-7,
and was 1.57 in children born in June-October 2009 and exposed to PHID-CV + PHID-CV (relative rate difference
= 1.86%; p=0.0014). COMVF was 1.55 in children born in August 2007-January 2008 and exposed to PCV-7 +
PCV-7, and was 1.46 in children born in August 2008-January 2009 and exposed to PCV-7 + PHID-CV (relative
rate difference = 5.75%; p< 0.0001).

Conclusion: There was no clinically important difference between the two vaccines used in a 2+1 schedule. In
this context, vaccine effectiveness against invasive diseases and purchase cost become important issues in
decision-making.
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EPIDEMIOLOGY OF PERTUSSIS IN A TERTIARY PEDIATRIC HOSPITAL IN ATHENS, 2010-2012
T. Georgakopoulou?!, D. Menegas?, A. Vernardaki!, E. Petridou?, V. Spoulou?, M. Giannaki?, M.-A. Theodoridou?

infectious Diseases Unit, Aghia Sofia Children's Hospital, University of Athens, 2Department of Microbiology,
Aghia Sofia Children's Hospital, Athens, Greece

Background and aims: Pertussis is a fairly common often unrecognized endemic infection worldwide. Aim was
to describe the epidemiology of pertussis cases hospitalized in a major tertiary hospital in Athens.

Methods: Records of pertussis cases were reviewed retrospectively in children hospitalized to the Infectious
Diseases Unit of Aghia Sophia Children's Hospital in the period 2010-2012. The diagnosis of all cases was
confirmed by Multiplex Real Time PCR (Light Cycler 2.0 Roche) Insertion Sequence 481 and 1001.

Results: Totally, 123 cases (52, 31 and 40 in each year respectively) were reviewed of which 7 (5.7%) had
confirmed parapertussis. Girls were more affected with a male-to-female ratio of 0.84:1. Mean age was 5.6+13.3
months with 89.7% <6 m.o. (42.2% <2 m.o.). A substantial 61.2% belonged to special subpopulation groups
(37.9% were Greek Roma and 23.3% were immigrants). The vaccination status was known in 112/116 (96.6%)
cases. Of these 101 (90.1%) were unvaccinated, 6 (5.4%) were vaccinated with 1 dose, 4 (3.6%) with 2 doses
and 1 (0.9%) with 4 doses. The outcome was favourable in all patients; no death was recorded.

Conclusions: Despite the existence of DTaP vaccines in the National Immunization Programme cases of
pertussis still occur. The majority of them concern young infants who are either unvaccinated or too young for
vaccination while the incidence is higher in subpopulation groups as the Roma minority. This highlights the need
of increased awareness of circulation of the bacteria in adults and strengthening systematic access and
vaccination of sensitive susceptible population groups.
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PREDICTORS OF PERTUSSIS SEVERITY IN HOSPITALISED INFANTS AGED LESS THAN SIX MONTHS
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Aims: Determine predictors of pertussis severity in hospitalized infants (< 6months).

Methods: A multicenter analytic study included 383 hospitalized infants (< 6months) with laboratory-confirmed
pertussis in Portugal between 2007 and 2012. Patients were divided in three groups according to disease
severity: mild, moderate (apnoea, ALTE and/or hypoxemia) and severe (refractory hypoxemia, pneumonia,
pulmonary hypertension, seizures and/or cardiogenic shock).

Results: The median age was two months (51.4% female; 61.7% non-vaccinated). There were 252 (66.3%) mild,
88 (23.2%) moderate and 40 (10.5%) severe infections. Of the later, nine patients had pulmonary hypertension,
six developed sequelae and six died.

Young age (< 3 months), respiratory distress, crackles and pulmonary consolidation/atelectasis were associated
with moderate/severe pertussis (p< 0.05). Prematurity only predicted severe disease (p< 0.05).

White blood cell count (WBC) on admission was significantly higher in moderate/severe compared to mild
pertussis (median: 25050/ul vs. 13970/ul; p< 0.001). WBC on admission above 17000/ul was strongly associated
with the occurrence of complications (age-adjusted OR=10.74; 95%CI: 5.99-19.27; sensitivity:76.0%;
specificity:70.8%, positive likelihood ratio: 2.61).

Considering complicated pertussis, WBC peak was significantly higher in severe compared to moderate pertussis
(median: 49290/ul vs. 26495/ul; p< 0.001). WBC peak above 50000/ul was a predictor of severe complications
(age-adjusted OR=7.81; 95%CI: 3.05-19.97; sensitivity:50.0%; specificity:87.6%; positive likelihood ratio: 4.05).

Conclusions: WBC on admission is a good predictor of complicated pertussis. WBC peak predicts severe
complications. Early and periodic WBC measurements identify pertussis patients at risk of complicated outcome
and may allow prompt intervention, like exchange transfusion in those with hyperleukocytosis.
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MEMORY B CELLS AGAINST STREPTOCOCCUS PNEUMONIAE ARE LOST AFTER SPLENECTOMY

A. Tozzil, M. Rosado?, F. Gesualdo?, V. Marcellinit, A. Di Sabatino?, P. Smacchia3, B. Nobili4, C. Baronci?, L.
Russo?, F. Rossi?, L. Nicolosi®, F. Locatelli, R. Carsettit

1Bambino Gesu' Children's Hospital IRCCS, Rome, ?Policlinico San Matteo, Universita degli Studi di Pavia,
Pavia, 2Policlinico Umberto I, Rome, *Seconda Universita degli Studi di Napoli, Naples, SBambino Gesu' Hospital,
Rome, Italy

Background and aims: IgM memory B-cells are indispensable for the T-independent response to
polysaccharides, thus being the major players in the defense against pneumococcus, and need the spleen for
their generation and survival. Switched memory B cells are generated in all lymphoid tissues by the T-dependent
germinal center reaction.

Splenectomized patients have increased susceptibility to bacterial infections by S.pneumoniae.

The aim of our research is to study specific memory for pneumococcus in splenectomized individuals compared
to healthy donors (HD).

Methods: In 21 asplenic and 19 healthy children and in 60 asplenic and 45 healthy adults we studied the
frequency of peripheral blood B cells, IgM and switched memaory B cells by flow-cytometry, and the number of
antigen-specific memory B cells by ELIspot.

Results: We observed a significant reduction in splenectomized individuals compared to HD in frequency of
circulating memory B cells (median 31 vs 13%, p< 0.001) and in number of pneumococcus polysaccharide
(PnPS)-specific memory B cells, both of IgM (median 260 vs 80/10°, p< 0.001) and IgG isotype (median 40 vs
10/108, p< 0.001). The number of PnPS-specific IgG memory cells were close to normality in splenectomized
children vaccinated with pneumococcus conjugated vaccine (PCV) after splenectomy.

Conclusions: The loss of memory B cells (in particular IgM memory B cells) with splenectomy compromises the
response to pneumococcal polysaccharides, impairing both the defense from the natural infection and the
response to pneumococcal polysaccharide vaccine (PPV). Our results show that use of PPV in splenectomized
individuals may not be biologically plausible.
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EFFICACY OF 13-VALENT VERSUS 7-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV13, PCV7)
IN PREVENTING NASOPHARYNGEAL COLONIZATION OF ANTIBIOTIC-RESISTANT S. PNEUMONIAE
(ARSP)
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Background and aims: ARSP continues to present an important challenge to antibiotic treatment of pediatric
respiratory infections even after implementation of PCV7. In this double-blind, randomized study, the potential
additional impact of PCV13 over PCV7 on reduction of ARSP carriage was compared.

Methods: Healthy infants were randomly assigned to receive PCV13 (n=932) or PCV7 (n=934) at ages 2, 4, 6, or
12 months. Eight nasopharyngeal swabs were collected between ages 2-24 months. Age-specific and cumulative
acquisition and prevalence rates within ages 7-24 months were calculated and compared between the 2 arms
(OR; 95% CI). Antibiogram was defined by E-test (penicillin) and by disc diffusion (all other antimicrobial drugs).

Results: In general, acquisition of penicillin-, macrolide-, and clindamycin-nonsusceptible pneumococcus, as well
as dual penicillin+erythromycin-nonsusceptible and multidrug-resistant (MDR, =3 categories) pneumococcus,
was significantly lower in the PCV13 than the PCV7 group (Figure 1).

Figure 1: Odds Ratios for Cumulative New Nasopharyngeal Acquisition of
Antibiotic-nonsusceptible S. pneumoniae from Age 7m through Age 24m:
PCV13 vs PCV7
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The cumulative prevalence figures were similar to those of acquisition. Furthermore, the differences in carriage
were generally more pronounced at ages 13-24 months than after primary series (7 and 12 months) (Figure 2).

Figure 2: Odds Ratios for Age-specific Prevalence of Antibiotic-nonsusceptible
S. pneumoniae Carriage from Age 7m through Age 24m: PCV13 vs PCV7
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Conclusions: PCV13 has a significant added benefit in reducing carriage of ARSP over PCV7. Because
carriage determines transmission, these results suggest additional protection against antibiotic-resistant
pneumococcal diseases beyond that provided by PCV7 in all ages.
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COMPARISON OF POSTERIOR PHARYNGEAL WALL AND NASOPHARYNGEAL SWABBING AS MEANS
OF DETECTING THE CARRIAGE OF NEISSERIA MENINGITIDIS IN ADOLESCENTS

A. Zampiero, L. Terranova, V. Montinaro, W. Peves Rios, A. Scala, V. Ansuini, N. Principi, S. Esposito

Pediatric Clinic 1, Fondazione IRCCS Ca' Granda Ospedale Maggiore Poiclinico, Universita degli Studi di Milano,
Milan, Italy

Background and aim: It has not been definitely established which pharyngeal site allows the most precise
evaluation for meningococcal carriers. The aim of this study was to evaluate the effectiveness of posterior
pharyngeal and nasopharyngeal swabs in identifying and quantifying meningococcal carriage.

Methods: Two swab samples were obtained from 564 healthy adolescents aged 15-19 years, the first taken from
the posterior pharyngeal wall through the mouth and the second through the nose. Bacterial genomic DNA was
extracted and screened for Neisseria meningitidis by means of two separate singleplex real-time polymerase
chain reactions (PCRs). Subsequently, N. meningitides-positive samples underwent a further singleplex real-time
PCR in order to determine the N. meningitidis serogroup, and the DNA bacterial load.

Results: Thirty-seven subjects (6.6%) were found to be carriers of N. meningitidis. The most frequently carried
serogroup was serogroup B (15 cases, 40.5%); serogroups A, Y, X, W135 and Z were found in respectively two
(5.4%), five (13.5%), four (10.8%), three (8.1%) and one subject (2.7%); the serogroup was not identified in
seven cases. The detection of carrier status was significantly more frequent using posterior pharyngeal swabs
(5.3% vs 2.1%; p=0.004), which also contained a significantly larger number of N. meningitidis genomic copies
(4.91 +£1.39 vs 2.50 + 0.8 log10 genomic copies/mL; p< 0.001).

Conclusion: Posterior pharyngeal swabs seem to be better than nasopharyngeal swabs for detecting N.
meningitidis carriage in large-scale epidemiological studies because they identify a significantly larger number of
pathogen carriers and recover a significantly larger amount of bacterial DNA.



184

IMMUNE EVASION BY MORAXELLA CATARRHALIS IS MEDIATED THROUGH BINDING OF HUMAN
COMPLEMENT FACTOR H

S. Bernhard-Stirnemann, C. Fleury, Y.-C. Su, K. Riesbeck
Department of Laboratory Medicine Malmd, Medical Microbiology, Lund University, Malmé, Sweden

Background and aims: Moraxella catarrhalis (M. catarrhalis) is the third most common pathogen causing acute
otitis media in children. Escape of complement-mediated killing is an essential evasion strategy for M. catarrhalis.
The pathogen attracts C4b binding protein (C4BP) via the family of ubiquitous surface proteins A (UspA). In
addition to C4BP, UspAs bind C3 and vitronectin and thus efficiently inhibit the complement cascade. Moraxella-
dependent complement resistance is, however, not only limited to the UspAs. The present study aimed to
investigate the interaction of the human complement factor H with M. catarrhalis.

Methods: The factor H-binding outer membrane protein in M. catarrhalis was identified by 2-dimensional SDS-
PAGE, immunoblots and MALDI-TOF-MS. Isogenic mutants as well as complemented mutants were constructed
and functional assays including serum resistance were performed.

Results: We identified an outer membrane protein of M. catarrhalis which binds to complement factor H. The
susceptibility to the bactericidal effect of normal human serum was increased in the isogenic mutant lacking the
factor H-binding protein. The serum resistant phenotype was restored by complementation of the isogenic
mutant.

Conclusion: Binding of human complement factor H is an important immune evasion strategy of M. catarrhalis.
We identified the factor H-binding protein in M. catarrhalis, and show that it is directly involved in complement
resistance. Future studies will reveal whether this novel factor H-binding protein may be a potential vaccine
candidate.
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NASOPHARYNGEAL CARRIAGE OF S.PNEUMONIAE SEROTYPES IN 0-6 YEARS OLD CHILDREN WITH
RESPIRATORY DISEASE IN LITHUANIA. FIRST RESULTS

V. Usonis, S. Petraitiene, D. Vaiciuniene, T. Alasevicius, |. Cicenaite
Clinic of Pediatrics, Vilnius University, Vilnius, Lithuania

Distribution of nasopharyngeal carriage of S.pneumoniae (SP) serotypes among children with acute respiratory
diseases (ARD) in children in Lithuania is not known.

Objectives. To assess the distribution of SP serotypes among children aged below 6 years with ARD and
estimate susceptibility of SP to antibiotic.

Methods. Nasopharyngeal swabs were taken from children with ARD at 7 outpatient centres (OC) in different
cities of Lithuania and at the Emergency department of Vilnius University Children's Hospital (ED ChH). Children
who received antibiotics one month period prior the study and who were vaccinated with pneumococcal vaccines
were not enrolled. Nasopharyngeal swabs collected in remote centres were transported to Children's Hospital
microbiology laboratory using isothermal containers within 48 hours.

Results. In total 590 samples for SP nasopharyngeal carriage were examined. Out of them 204 samples were
taken at the ED ChH and 386 samples at outpatients centers. There were 252 positive samples (43%):
respectively 101 (50%) from ED ChH and 151 (39%) from (OC).

Serotyping was performed. Serotypes 3, 6A, 6B, 14, 15, 18 19F, 23F dominated in both groups and rep-resented
80.5% of all isolated SP.

Conclusions.SP is wildly prevalent. Data of ChH represent the distribution of SP in all Lithuania. Most of
dominated serotypes are included in new conjugated pneumococcal vaccines
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PBLB OF STREPTOCOCCUS PNEUMONIAE INFLUENCES PNEUMOCOCCAL COLONIZATION AND
PNEUMONIA

Y.-C. Hsieh?, Y.-J. Pan?, T.-L. Lin?, J.-T. Wang?

1Department of Pediatrics, Chang Gung Children's Hospital, Chang Gung University College of Medicine,
Taoyuan, 2Department of Microbiology, National Taiwan University College of Medicine, Taipei, Taiwan R.O.C.

Background: Pneumococcal serotype 14 sequence type (ST) 46 had been the most prevalent clone causing
pneumonia in children in Taiwan.

Methods: A microarray was constructed using the genomic DNA of a clinical strain (NTUH-P15) of serotype 14
ST46. Using DNA hybridization, genomic variations in NTUH-P15 were compared to those of 3 control strains.

Results: Microarray analysis identified 7 genomic regions that had at least 10-fold increases in DNA levels in the
NTUH-P15 strain compared to the control strains. One of these regions encoded PbIB, a phage-encoded
virulence factor implicated (in Streptococcus mitis) in infective endocarditis. Among 77 pneumonic strains, the
prevalence of pblB was significantly higher in strains of the ST46 (the largest clone) and ST76 (the second
largest clone) compared to other genotypes (25/25, 100% vs 16/52, 30.8%, P< 0.001). The isogenic mutant
ApbIB decreased adherence to lung epithelial cell compared to the wild-type NTUH-P15 strain (P=0.02).
Complementation with PbIB restored the adherence. In murine model of colonization and pneumonia, the pblB
mutant was outcompeted by the wild type strain (P=0.003 in colonization; P=0.001 in pneumonia). Competition
capability in colonization or lung infection could be restored by reintroducing pbIB gene into the pblB mutant.

Conclusions: The pblB gene promotes colonization of S. pneumoniae, thereby providing a competitive
advantage for the pathogen to successfully transmit and gain access to cause pneumonia.
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EXPANSION AND EVOLUTION OF STREPTOCOCCUS PNEUMONIAE SEROTYPE 19A ST320 CLONE:
WITH COMPARISON TO ITS ANCESTRAL TAIWAN 9F-14(ST236) CLONE

Y.-J. Pan?!, Y.-C. Hsieh?, T.-L. Lin?, K.-Y. Chang?, Y.-C. Huang?, C.-J. Chen?, T.-Y. Lin?, J.-T. Wang?

1Department of Microbiology, National Taiwan University College of Medicine, ?Department of Pediatrics, Chang
Gung Children's Hospital, Chang Gung Memorial Hospital, Chang Gung University, College of Medicine, Taipei,
3Division of Biostatistics, Graduate Institute of Epidemiology and Preventive Medicine, National Taiwan
University, Taiwan, Taiwan R.O.C.

Background: Streptococcus pneumoniae serotype 19A ST320 clone, derived from an international Taiwan °F-
14(ST236) clone, emerge to be prevalent in many countries.

Methods: Dynamics of invasive pneumococcal disease (IPD) were determined using Taiwan national notifiable
disease surveillance database. The virulence of 19AST320 and Taiwan 1%F-14(ST236) were assessed in mice. By
constructing an isogenic serotype 19F variant of the 19AST320 strain (19FST320), we analyzed the role of
capsular type and genetic background on the difference in virulence between 19AST320 and Taiwan °F-
14(ST236).

Results: Between 2008 and 2011, IPD due to serotype 19A increased from 2.1 to 10.2 cases per 100,000
population (p < 0.001); overall IPD also significantly increased (p=0.01). Most serotype 19A isolates belonged to
ST320. Using competition experiments in a murine model of colonization, we demonstrated that 19AST320
outcompeted Taiwan 19F-14(ST236) (competitive index (Cl) of 20.3; p= 0.001). 19FST320 was two-fold less
competitive than the 19AST320 parent (Cl of 0.47; p=0.04), but remained 14-fold more competitive than Taiwan
19F.14(ST236) (Cl of 14.7; P< 0.001).

Conclusions: Genetic evolution of pneumococcal clones from Taiwan 1°F-14(ST236) to 19AST320 has made this
pneumococcus better able to colonize of the nasopharynx. This evolution reflects not only a switch in capsular
serotype but also change in other loci.
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POLYMORPHISMS IN CD209 AND CD209L GENES ARE ASSOCIATED WITH SUSCEPTIBILITY TO
TUBERCULOSIS INFECTION IN A NORTHEASTERN BRAZILIAN POPULATION

L. Segat?, R. Celerino?, H. Cruz?, H. Schindler3, S. Crovella!

LIRCCS Burlo Garofolo, Trieste, Italy, ?Federal University of Pernambuco, 2Aggeu Magalhdes Research Center-
CPgAM/FIOCRUZ, Recife, Brazil

Background: Tuberculosis (TB), due to Mycobacterium tuberculosis infection, is major cause of morbidity and
mortality worldwide. So far, many candidate genes have been investigated for their possible association with TB.
Dendritic cell-specific intercellular adhesion molecule 3 grabbing non-integrin (DC-SIGN) and Liver/lymph node-
specific intercellular adhesion molecule-grabbing non-integrin (L-SIGN), encoded by CD209 and CD209L genes
respectively, are known for binding to M. tuberculosis on human dendritic cells and macrophages.

Methods: We analyzed CD209 and CD209L polymorphisms looking for association with TB in a Northeastern
Brazilian population from the state of Pernambuco. We screened 4 single nucleotide polymorphisms (SNPs) in
the promoter region of CD209, namely -939G>A (rs735240), -871A>G (rs735239), -336A>G (rs4804803) and -
139G>A (rs2287886) and exon 4 tandem repeat polymorphisms in both CD209L and CD209.

Results: The -139G>A and -939G>A SNPs were associated with susceptibility to TB, particularly in subjects with
pulmonary (-139A) and extra-pulmonary (-939A) forms. The -871A>G and -336A>G SNPs were associated with
protection to TB, in pulmonary (-871G, -871G/A, -336G and -336G/A) and extra-pulmonary (-871G and -871G/A)
forms. Moreover we found a strong trend of association between GGAG haplotype and protection to TB infection.
Tandem repeat polymorphism in CD209L exon 4 was associated with protection (5 allele and 6/5 genotype) and
susceptibility (9 allele) to TB infection.

Conclusions: This study provides evidence of an association between CD209 and CD209L polymorphisms and
TB development in a Northeastern Brazilian population, suggesting that polymorphisms in these genes may
influence the protection and susceptibility to infection caused by M. tuberculosis.
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INTERACTION OF MUCINS, PATHOGENS AND HUMAN MILK OLIGOSACCHARIDES
S. Weichert?, J. Borkowskil, S. Jennewein?, H. Schroten?
1University Children's Hospital, Mannheim, 2Jennewein Biotechnology GmbH, Rheinbreitbach, Germany

Background: Infants benefit from diverse health-promoting aspects of human breast milk, including protection
against pathogens by human milk oligosaccharides (HMO). HMO act as soluble glycosylated receptor analogous,
which irreversibly bind pathogens. In the host, a mucus layer coating the gastrointestinal tract serves as first line
of defence. Pathogens bind to mucus, which consists of various types of mucins. Thereby, some pathogens are
trapped in the mucus layer and removed from the gut, while others use this mechanism to protect themselves
from host cellular immune response. As mucins and HMO provide similar glycosylated pathogen binding sites,
we investigated if pathogen-mucin binding could be influenced by HMO.

Methods: 96 well plates were coated with mucins from porcine stomach, bovine buccal mucins, bovine serum
albumin (BSA) and buffer solution (PBS). Pre-coated plates were co-incubated with pathogens (either Salmonella
enterica serovar fyris (S. fyris), enteropathogenic Escherichia coli (EPEC) or Pseudomonas aeruginosa (P.
aeruginosa)) and human milk oligosaccharides (either 2'-fucosyllactose (2'-FL) or 3-fucosyllactose (3-FL)).
Lactose served as negative control and mannose as positive control for type-1 fimbria-mediated binding.
Pathogen binding was measured by Alamar blue proliferation assay.

Results: 3-FL inhibited interaction of S. fyris and mucins in a dose-dependent manner, whereas 2'-FL did not
show any significant effect. EPEC- and P. aeruginosa-binding were altered by addition of 2'-FL as well as by 3-
FL.

Conclusions: HMO might serve as a preventative tool to counteract pathogen-host interaction. Further studies
are needed to investigate more complex HMO and subsequent effects on host cells.
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POLYMORPHISM OF ANGIOTENSIN-CONVERTING ENZYME INSERTION/ DELETION GENE IN CHILDREN
WITH GASTRITIS ASSOCIATED WITH HELICOBACTER PYLORI INFECTION

O. Marginean?, A. Pitea’, C. Banescu?, D. Carmen!, M. Marginean?®

1University of Medicine and Pharmacy Targu Mures, 2University of Medicine and Pharmacy, 3Pediatric
Gastroenterology, University of Medecine and Pharmacy Targu-Mures, Targu-Mures, Romania

Some cases of gastritis associated with Helicobacter pylori infection do not heal despite the correct application of
treatment regimens due to the virulence of microorganisms in association with hosts™ genetic predisposition.

The aim of our study was to evaluate genetic factors related to ACE gene in children with H. pylori gastritis -
whether this patients differ from children without digestive pathology regarding ACE genotype distribution, and
whether the ACE genotypes affect the evolution under treatment and response antibiotic schemes.

Materials and methods: The study included two comparable age and sex groups of children: 49 patients with
gastritis associated with H. pylori infection (diagnosis was established by corroborating clinical findings with
mucosal appearance at esogastroduodenoscopy, rapid urease-test and histological examinations of biopsies)
and 90 children admitted for non-digestive pathology (with negative tests for H. pylori detection). All children were
genotyped for I/D gene ACE polymorphism using the polymerase chain reaction with specific primers.

Results: The distribution of ACE DD (deletion gene), ID (insertion/deletion gene), and Il (insertion gene)
genotypes in gastritis group were 38.77%, 42.85%, 18.36%, while for the control group were 45.55%; 38.88%
and 15.55% respectively.

The ACE genotype differ between study groups, with statisticaly significant differences (p< 0.0001) for allelic and
genotype frequencies between children with H. pylori gastritis and controls.

Conclusions: ACE polymorphism may be a factor for Helicobacter pylori infection and may contribute to the
terapeutical aproach; further studies are warranted to investigate the relation between ACE polymorphism, H.
pylori infection and response to terapy.
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INFLUENCE OF INNATE IMMUNITARY RESPONSE ON SEVERE INVASIVE PNEUMOCOCCAL DISEASE:
GENETIC POLYMORPHISMS IN TOLL-LIKE RECEPTORS PATHWAY

J. Carrasco-Colom?, I. Jordan-Garcia?, M. Juan-Otero?, C. Mufioz-Almagro?, L. Alsina-Manrique de Lara®, J.J.
Garcia-Garcia®, M.J. Pérez-Garcia®, A. Martin-Mateos®

1Fundacié Sant Joan de Déu, Universitat de Barcelona, 2Department of Pediatric Intensive Care, Hospital Sant
Joan de Déu, Universitat de Barcelona, *Department of Immunology, Hospital Clinic, Universitat de Barcelona,
4Department of Molecular Microbiology, Department of Pediatrics, Hospital Sant Joan de Déu, Universitat de
Barcelona, Barcelona, Department of Pediatrics, Hospital Puerta de Hierro Majadahonda, Madrid, Spain

Background and aims: Invasive pneumococcal disease (IDP) has an elevated morbility and mortality rate.
Severity is conditioned by pneumococcus itself and host factors as Toll-like receptors (TLR). TLR genetic
alterations recently discovered lead to higher susceptibility to infections. Development of severe IPD may be
conditioned by genetic polymorphysms (SNP) in critical regions of TLR-mediated intracellular signaling pathway,
and these may influence evolution and prognosis.

Aims: To define SNP prevalence in IRAK1, IRAK4, IRAKM and MyD88 genes in patients with severe IPD. To
compare that prevalence with a control group. To compare patients evolution regarding SNP detected.

Methods: Case-control prospective observational study. Cases: 60 patients with IPD and systemic inflammatory
response syndrome Controls: 120 healthy blood donors. Exclusion criteria: known immunodeficiency. Variables:
SNP genotype and allele freqiiencies, demographic data, medical history and evolutive data of severe IPD
(clinical, analytical and microbiological).

Results: In case-control study, we have found association between presence of severe IPD and IRAK4
rs4251513 (p=0.0123), rs1461567 (p=0.0446) and rs1151168 (p=0.0088); and MyD88 rs6853 (p=0.0457).

In cases group, we have found association between severity data and SNP:

-Leukocytosis >15000/mmc and IRAK1 rs1059701 (p=0.0487) and rs1059702 (p=0.0025); and MyD88 rs6853
and rs7744 (p=0.0487).

-C-reactive protein >250mg/l and IRAK4 rs1141168 (p=0.0001) and rs4251513 (p=0.0000); and MyD88 rs6853
(p=0.0432).

-Presence of sequelae and IRAK4 rs4251513 (p=0.0000).
Conclusions: We conclude that genetic variability in IRAK4 and MyD88 genes is associated with an increased

risk of developing severe IPD in comparison with general population, higher levels of inflammatory markers and
poorer outcome.
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SERUM INTERLEUKIN-21 (SIL21) IN PERINATALLY ACQUIRED HIV-1 INFECTION (PAHIV) AND THE
SEROLOGICAL RESPONSE TO 13-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV13)

A. Bamford?, P. Kelleher!, D. Goldblatt?, H. Lyall®, S. Burl?, B. Kampmann?

1Division of Infectious Diseases, Imperial College London, 2lmmunobiology Unit, Institute of Child Health,
3Department of Paediatric Infectious Diseases, Imperial College Healthcare NHS Trust, London, UK

Background: Interleukin-21 (IL21) is a key cytokine involved in T cell-dependent antibody responses. Studies in
HIV-1 infected (HIV+) adults demonstrate reduced slIL21, only partially restored by antiretroviral therapy. An
increase in slL21 1-month post HIN1/09 flu vaccine was associated with more robust antibody responses. We
hypothesised that decreased sIL21 might be observed in children with paHIV which might influence responses to
PCV13.

Aim: To measure sIL21 in children with paHIV and to investigate any association with serological response to
PCV13 vaccination.

Methods: sIL21 was measured in 43 HIV+ children, 28 healthy children and 26 healthy young adults using the
Mesoscale Discovery platform. Young adult and HIV+ cohorts received 1 dose of PCV13. sIL21 measurement
was repeated 1 month post-immunisation. ELISA was used to measure pneumococcal serotype specific IgG at
the same time-points.

Results: slIL21 significantly positively correlated with CD4 count for the HIV+ group but not healthy controls.
There was no significant difference in sIL21 between the 3 groups. There was no significant change in siL21
concentration 1-month post-immunisation in either vaccinated group and no difference between groups. Robust
IgG responses were observed for most serotypes, however there was no significant association between siL21
and antibody concentration.

Conclusions: Unlike in HIV+ adults, HAART treated children have equivalent sIL21 to healthy controls. A lack of
association between sIL21 and response to PCV13 suggests differences in mechanism of action of conjugate vs.
flu vaccines. IL21 may not be playing such an important role in conjugate vaccine responses in this patient group.
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PREVALENCE OF MALARIA AMONG CLINICALLY MALARIA SUSPECTED ACUTE FEBRILE PATIENTS IN
ZEWAY HEALTH CENTER, ETHIOPIA

S. Makshal, A. Animut?, M. Belay?

Ethiopian Health and Nutrition Research Institute (EHNRI), 2Aklilu Lemma Institute of Pathobiology, Addis
Ababa University, Addis Ababa, Ethiopia

Misdiagnosis and mistreatment of malaria is common in developing countries. The prevalence of malaria and
non- malarial fever causing diseases were assessed in 281 malaria suspected patients attended Zeway health
center. Each participant was subjected for clinical and laboratory examination of malaria, relapsing fever, typhoid,
typhus and brucellosis. Data entry and analysis was done using Epi-info version 3.1software. Malaria was
accountable for only 17 % clinical malaria and the remaining causative agents were associated with typhoid fever
(18.5%), typhus (17.8%), brucellosis (1%), relapsing fever (2%) and unidentified fever causes (44%).
Coinfections were found in 7% of cases, of which 2% were treated as mono-infection. About 1.4 % non-malarial
patients received antimalarial treatment. Sensitivity (Se) and specificity (Sp) of Carestart Pf/[pan RDT compared
to microscopy were100% and 91% respectively and positive and negative predictive values (PPVs & NPVs) were
94% and 100% respectively. HumaTex febrile antigens card agglutination were compared to titration >4 fold
results and recorded as typhoid Se 100%, Sp 75%, PPV 48% and NPV 100%; typhus tests Se 100%, Sp 82%,
PPV 54% and NPV 100% and, brucellosis Se 100%, Sp 98%, PPV 33% and NPV 100%. Positive predictive
values of malaria symptoms were very low (fever 17%, sweating 30%, headachel8%, general body ache 22%
and loss of appetite 21%) compared to microscopy results. The study finding revealed high proportion of non-
malarial iliness clinically categorized as malaria cases. Relaying on parasite based diagnosis is important to
identify malaria cases and prescribe treatments.
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DIHYDROARTEMISININ-PIPERAQUINE VS. ARTEMETHER-LUMEFANTRINE FOR FIRST-LINE
TREATMENT OF UNCOMPLICATED P. FALCIPARUM MALARIA IN AFRICAN CHILDREN: A COST-
EFFECTIVENESS ANALYSIS

J. Pfeil2, S. Borrmann?, Y. Tozan3#*

1Department for Infectious Diseases, Parasitology Unit, 2Children’s Hospital, 3The Institute of Public Health,
University Hospital Heidelberg, Heidelberg, Germany, “Steinhardt School of Culture, Education and Human
Development, New York University, New York, NY, USA

Background and aims: Recent randomized multi-center trials show that dihydroartemisinin-piperaquine
(DHAPQ) is as efficacious as artemether-lumefantrine (AL) in treating uncomplicated P. falciparum malaria in
African children. The trial results also indicate that DHAPQ has a longer post-treatment prophylactic effect
compared to AL, reducing the risk of re-infection. In view of these findings, we compared the health outcomes
and costs of treating children with uncomplicated malaria with DHAPQ or AL.

Methods: We developed a Markov model to simulate the incidence of malaria, costs of treatment, survival, and
disability adjusted life years (DALYs) for a cohort receiving DHAPQ or AL over one-year period. The model
included assumptions about malaria-related clinical events, malaria mortality, and costs of drugs. Probabilistic
sensitivity analysis was used to account for uncertainty in key model parameters.

Results: The preliminary results showed that the cumulative number of malaria cases over one-year period were
2.24 (95%CI: 2--2.49) and 2.54 (95%CI: 2.27--2.82) per child when treated with DHAPQ or AL, respectively.
Based on recently published treatment costs, DHAPQ dominated AL with greater than 99% confidence with both
an increase in DALYs averted per child (0.44, 95%CI 0.01—0.11) and a reduction in costs per child (2.43, 95%CI
0.34--5.52). Based on a cost per treatment of 1$0.69 for AL, DHAPQ was the dominant strategy for any cost per
treatment below 1$1.65.

All values per initially treated | Standard scenario
child over a one year period

Scenario with
decreasing post-

Scenario with
declining infection

rates treatment
prophylactic effect
DHAPQ treatment Median (95% CI) | Median (95% CI) Median (95% CI)

Cases of uncomplicated malaria | 248 (2.39 - 2.58) 1.74 (1.64 - 1.83) 1.79 (1.69 - 1.89)

Cases of severe malana

0.04 (0.02-0.07)

0.03 (0.01 - 0.05)

0.03 (0.01 - 0.05)

Deaths

0.03 (0.01 - 0.05)

0.02 (0.01- 0.03)

0.02 (0.01 - 0.04)

DALYs

0.70 (0.31 - 1.30)

0.49 (0.20 - 0.94)

0.50(0.21 -0.97)

Total treatment cost n US$

429 (3.44-5.15)

337 (2.70 - 4.06)

344 (2.76-4.14)

AL treatment

Median (95% CI)

Median (95% CI)

Median (95% CI)

Cases of uncomplicated malaria

2.93(2.81-3.04)

2.12 (2.00 - 2.23)

1.96 (1.85 - 2.08)

Cases of severe malana

0.05 (0.02 - 0.08)

0.03 (0.02 - 0.06)

0.03 (0.02 - 0.06)

Deaths 0.03 (0.01 - 0.06) 0.02 (0.01 -0.04) 0.02 (0.01 - 0.04)
DALYs 0.82 (0.38 - 1.51) 0.60(0.26-1.12) 0.55 (0.23-1.05)
Total treatment cost in US$ 4.84 (3.88-5.81) 3.84 (3.08-4.63) 3.65 (2.92 - 4.40)

DHAPQ vs. AL Mean (95% CI) Mean (95% CI) Mean (95% CI)

Incremental cost

-0.55 (-0.42 - -0.69)

-0.47 (-0.35 - -0.61)

-0.21(-0.12 - -0.32)

saving DHAPQ cost to AL cost

11% (9% - 14%)

10% (7% - 13%)

4% (20/41 - 7‘%)

Incremental DALY

-0.13 (0.03 - -0.32)

-0.11 (0.03 - -0.29)

-0.05 (0,10 --0.22)

saving DHAPQ DALY t AL
DALY

16% (-3% - 39%)

14% (-4% - 36%)

6% (-13% - 27%)

[Results table]

Conclusion: Changing the first-line therapy of uncomplicated P. falciparum malaria from AL to DHAPQ is both

cost-saving and life-saving in high endemic settings.
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PHARMACOKINETICS OF PAEDIATRIC LOPINVAIR/RITONAVIR TABLETS IN CHILDREN WHEN DOSED
TWICE DAILY ACCORDING TO FDA WEIGHT BANDS

D. Bastiaans?, S. Forcat?, H. Lyall®, T. Cressey*, S. Chalermpantmetagul*, Y. Saidi®, C. Koenigs®, D. Nayagam’,
A. Compagnucci®, S. Montero?, L. Harper?, C. Giaquinto®, E. Colbers?, D. Burger!

1Pharmacy, Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands, 2MRC Clinical Trials Unit,
3pPaediatrics, Imperial College Healthcare NHS Trust, London, UK, *Program for HIV Prevention and Treatment
(PHPT), Chiang Mai, Thailand, 3INSERM, Paris, France, 8J. W. Goethe University, Frankfurt/Main, Germany,
’King's College, London, UK, 8University of Padova, Padova, Italy

Background and aims: Paediatric lopinavir/ritonavir (LPV/RTV 100/25mg) tablets are approved by the FDA and
EMA. Dosing is based on body weightbands or body surface area under FDA approval, and body surface area by
the EMA. This can lead to different numbers of tablets recommended, and is undesirable from a global
perspective. Also, FDA recommended weightband dosing has not formally been studied in the target population.
We evaluated the pharmacokinetics (PK) of LPV/RTV, administered twice daily using paediatric tablets.

Methods: This PK study is part of the PENTA18 trial (KONCERT), in which children, with fully suppressed HIV
viral load, are randomized to receive LPV/RTV twice or once daily, according to FDA weightbands. PK
assessment was planned to be conducted on the first 16 children enrolled in each weightband [15-25kg (lower);
225-35kg (middle), >35kg (highest)], before randomization while children took the tablets twice daily. Rich
sampling was performed after observed intake. PK parameters were calculated by non-compartmental analysis.

Results: Geometric mean (95% CI) AUCo.12 for LPV for the lower (n=17), middle (h=16) and highest (n=20)
weightband were 104.1 (84.9-127.5), 116.9 (100.6-135.8) and 101.9 (89.1-116.6) hr*mg/L, respectively. LPV Ciast
values were 4.2 (3.1-5.8), 5.1 (3.5-7.4) and 5.4 (4.2-7.0) mg/L, respectively. There were no significant differences
in PK parameters between the weightbands (ANOVA, p>0.17).

Conclusions: Lopinavir PK was not significantly different between the weightbands. Exposure to LPV was higher
than observed in children receiving the LPV/RTV solution as described in the label information. Weightband
based dosing provides adequate exposure when using the paediatric tablets.
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THE ROUTE OF TRANSMISSION IS ASSOCIATED WITH THE PREVALENCE OF X4 TROPIC VARIANTS

V. Briz!, E. Ruiz-Mateos?, M.D. Garcia?, J.M. Bellén!, A. Gonzéalez-Serna?, D. Morgno-Pérez3, M.D. Gurbindo?,
J.A. Ledn-Leal?, M.I. De José*, M.J. Mellado®, P. Rojo®, J.T. Ramos’, M. Leal?, M.A. Mufioz-Fernandez?*

IHospital General Universitario 'Gregorio Marafion' and Instituto de Investigacion Sanitaria Gregorio Marafion,
Networking Research Center on Bioengineering, Biomaterials and Nanomedicine (CIBER-BBN), Madrid,
?Hospital Universitario 'Virgen del Rocio', Sevilla, Hospital Regional Universitario 'Carlos Haya', Malaga,
4Hospital Universitario 'La Paz', *Hospital Universitario 'Carlos II', 8Hospital Universitario 'Doce de Octubre’,
"Hospital Universitario de Getafe, Madrid, Spain

Background: The factors associated from R5-to-X4 switch remain unclear. We evaluate the influence of the
transmission route in the prevalence of X4-variants.

Methods: Co-receptor usage was determined in 170 HIV-1-infected patients.

Results: 50.6% patients were infected through vertical transmission (VT), 28.8% through sexual contacts and
20.6% parenterally. 73.5% had plasma HIV-1 RNA>50copies/mL being the median lower in VT subjects (3.4log)
than subjects infected through sexual contacts or blood transmission (IDU) (4.4 and 4.3log, respectively; P<
0.05). Median CD4-count was 226cells/pL in IDU, significantly lower than in VT and sexual contacts patients (672
and 383cells/uL, respectively). 52.9% patients harbored DM/X4-viruses: 80.2%-VT, 16.3%-sexual and 37.1%-
IDU. An increase in the rate of X4-variants was observed according to the diagnosed-years (< 1 year: 11.8%;
>15<20 years: 72.7%; P< 0.001). VT patients with>5 years of HIV-diagnose presented a high prevalence of X4-
viruses compared to sexual or IDU patients (80% vs 33.3% vs 33.3%, respectively; P>0.05) reaching the highest
prevalence of X4-viruses when infected >15years (86.8% vs 23.1% vs 42.9%; P< 0.001). A significant correlation
was observed between X4-tropism and gender, years of diagnosed infection, nadir, age, CD4-count and HIV-1
RNA. Patients infected through sexual contacts or IDU were 15.6 (95%CI 1.66;147) and 8.46 (95%CI 0.77;92.3)
times more likely to have R5 variants than patients infected through VT (P=0.016 and P=0.08, respectively)
independently of the gender, age, years of diagnostic, nadir and CD4-count and treatment while was dependent
of the HIV-1 RNA (P=0.004).

Conclusions: The route of transmission is associated with the prevalence of X4-variants.
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SPECTRUM AND MORBIDITY PATTERN OF SEVERE PLASMODIUM VIVAX MALARIA IN CHILDREN: AN
INDIAN PERSPECTIVE

G.S. Tanwar?, D.K. Kochar?, P.C. Khatri!, C.K. Chahar?
1Pediatric Medicine and Neonatology, 2Internal Medicine, S.P. Medical College, Bikaner, India

Background and aims: Recent observations from different parts of world have confirmed the existence of
severe Plasmodium vivax malaria. This clinico-epidemiological study describes the occurrence and spectrum of
severe P.vivax malaria in children in Indian perspective.

Methods: This prospective study was conducted on 1268 admitted children of malaria from January 2010 to
November 2012. The species diagnosis was done by peripheral blood smear and rapid diagnostic test.
Polymerase chain reaction confirmation on 100% of severe P.vivax malaria revealed 98.55% accuracy. Severe
malaria was defined strictly on WHO criteria (2000). The possibilities of other disease/infections causing similar
illness were investigated thoroughly and stringently.

Results: In this cohort study, the proportion of P.falciparum, P.vivax and mixed malaria was 48.89%, 42.57% and
8.52% respectively. Severe malaria was present in 50.47% children, with the highest relative risk among P.vivax
monoinfection (62.96%) compared to P.falciparum monoinfection (40%; RR=1.574[95% CI 1.414-1.767], p<
0.0001) and mixed infections (38.89%; RR=1.619[95% CI| 1.276-2.213]). Severe anemia (81.18%) was the major
severe manifestation of severe P.vivax malaria followed by thrombocytopenia (70.59%), hepatic dysfuction
(32.94%), cerebral malaria (16.47%), renal dysfunction (15.29%), abnormal bleeding (11.18%), and acute
respiratory distress syndrome (ARDS) (7.65%). Multiorgan dusfunction was seen in 47.65% children. The
proportion of all these severe manifestations were highly significantly in < 5 years age children (p< 0.001). The
case fatality rate of severe P.vivax malaria was 2.9% in comparision to 3.5% of severe P.falciparum malaria

(p=1.0).

Conclusions: This study reaffirms the evidence of potential of P.vivax monoinfection to cause severe malaria in
children.
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RELATIONSHIP BETWEEN LOW BONE DENSITY AND ACTIVATION AND PREMATURE SENESCENCE OF
THE IMMUNE SYSTEM IN HIV-INFECTED CHILDREN AND ADOLESCENTS

B. Jimenez?, T. Sainz?, L. Diaz?, M.L. Navarro®, M.I. Gonzalez-Tome?*, P. Rojo*, M.J. Mellado®, D. Gurbindo?,
J.T. Ramos®, M.l. de Jose’, M.A. Mufioz3, Madrid Cohort of HIV-infected Children

IHospital Infanta Sofia, 2Gregorio Marafion University Hospital, 3Gregorio Marafion Hospital, 412 de Octubre
University Hospital, SHospital Carlos Ill, ®Getafe University Hospital, “La Paz University Hospital, Madrid, Spain

Background and aims: Low bone mass has been reported among HIV-infected children and adolescents. The
aim of this study is to investigate whether bone metabolism disorders are related to activation and premature
senescence of the immune-system induced by HIV infection.

Methods: A cross-sectional study was performed. Dual-energy X-ray absorptiometry (DXA) measured bone
mineral density (BMD) in a group of 31 vertically HIV-infected children and adolescents. Low BMD was defined
as BMD Z-score < -1 and osteopenia as BMD Z-score < -2. T cell immune activation (CD38+HLADR+) and
senescence (CD28-CD57+) were analyzed by flow cytometry.

Results: Median age was 16 years (IQR 13.3-18.5), 68% caucasian and 71% female. All of them were on ART,
but only 77.4% virologically suppressed. Median CD4-T cell count was 540 (IQR 160-1012). Median Z-score
BMD was -0.7 (IQR: -1.8-0.5). 10 subjects (32.5%) met the criteria for low BMD and 4 (13%) for osteopenia. 50%
had vitamin level < 20ng/mL. No association could be found between low BMD and immune activation and
senescence.

Low BMD was significantly associated with older age, lower body mass index Z-score, cumulated protease
inhibitor exposure, cumulated antiretroviral therapy exposure, time of severe immunosuppression, CD4 nadir and
time of detectable viral loads. 35.5% has been exposed to tenofovir, but no association was found with BMD.

Conclusions: High prevalence of hypovitaminosis D and low BMD was observed in this cohort of HIV-infected
children and adolescents. Severe immune suppression, detectable viral loads and Pl exposure during growth
might be determinant factors for osteopenia.
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SEVERE MALARIA AND BACTERIAL INFECTION IN CHILDREN IN BURKINA FASO: PROPORTIONS,
ADMISSION DIAGNOSIS AND ACCURACY OF MALARIA RAPID DIAGNOSTIC TESTS

J. Malthal?, |. Guiraud?, B. Kabore?, P. Lompo?, H. Tinto3, J. Jacobs!

1Department of Clinical Sciences, Institute of Tropical Medicine, Antwerpen, 2Center for Molecular and Vascular
Biology, KULeuven, Leuven, Belgium, 3IRSS / Clinical Research Unit of Nanoro (CRUN), Nanoro, Burkina Faso

Background and aims: Severe malaria (SM) and invasive bacterial infection (IBl) are major killing diseases in
African children and clinically indistinguishable. Resources are often limited and malaria rapid diagnostic tests
(RDTSs) the only tool for diagnostic work-up of severe febrile illness.

Methods: We prospectively included children admitted with severe febrile iliness at the hospital and health center
in Nanoro, Burkina Faso. We looked at the frequencies of SM and IBI, the accuracy of admission diagnosis and
RDTs for malaria diagnosis with expert microscopy (EM) as the reference standard.

Results: From July-December 2012, 503 children were included and 26 died (5.2%). In total, there were 348
children with SM and 38 with IBI. Proportions changed after the rainy season (June-October, Figure). In 94.4%
the admission diagnosis was SM (PPV 71.2%, NPV 64.3%). RDT had a sensitivity, specificity, PPV and NPV of
98.6%, 38.1%, 78.1% and 92.2% respectively. The main pathogens isolated were non-typhoid Salmonella (NTS)
(39.5%), Salmonella Typhi (21.1%) and Streptococcus pneumoniae (13.2%). NTS was only observed after the
rainy season and associated with past malaria infection (p< 0.0001, RDT positive and EM negative). Among IBlI,
EM and RDT were positive in 21.1% and 68.4% respectively. WBC count was normal in 47.4% of IBI.

Conclusion: Severe malaria is clinically overdiagnosed and IBI neglected. RDTs improve malaria diagnosis but

IBI will be overlooked. WBC count is not useful to guide antibiotic treatment. Improved diagnosis for IBI in
resource poor settings are needed.

Figure 1. Severe malaria and Bacteremia cases by month

'Month \Inclusions  Severe Bacteremia NTS among
(number) malaria (%) (%) bacteremia (%)

uly |54 1741 |7.4 0

' August [132 |84.1 15 0

| September |16 (740 [ss lo

'October 82 168.3 la.9 125.0
November '60 140.0 217 1923

| December 129 1310 1241 |s7.1

Total | 504 169.2 [7.5 1395

[Severe malaria and Bacteremia cases by month]
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DYSFUNCTION OF HDL PARTICLES IN HIV-INFECTED CHILDREN AND ADOLESCENTS

T. Sainz Costa?l, A. Ortega?, M.L. Navarro®, P. Rojo?, J.T. Ramos®, M.J. Mellado®, V. Estrada?, D.N. Gomez-
Garre’, S. Serrano-Villaré, L. Diaz!, M.A. Mufioz-Fernandez!, Madrid Cohort of HIV-Infected Children and
Adolescents, Integrating the Pediatric Branch of the Spanish AIDS Research Network, CoRISPE

IiImmune-Biology Laboratory, HGU Gregorio Marafion, 2Hospital Clinico San Carlos, 2Hospital Gregorio Marafion,
“Department of Pediatrics, Hospital 12 de Octubre, *Hospital de Getafe, ®Hospital Carlos 1lI, "THospital Clinico San
Carlos, 8Hospital Ramon y Cajal, Madrid, Spain

Background: We hypothesized that pro-atherogenic mechanisms related to immune activation during HIV-
infection may impair HDL functionality, increasing cardiovascular risk in HIV-infected subjects.

Methods: Plasma was obtained from healthy controls and vertically HIV-infected children on ART. HDL were
isolated and tested in vitro for its ability to inhibit the chemotaxis of monocytes, assessed by Transwell® cell
culture chambers, in the presence of monocyte chemoattractant protein (MCP-1). T-cell activation
(HLADR+CD38) was measured by flow-cytometry.

Results: We included 14 HIV-infected subjects and 5 healthy controls; 13 (65%) were female, and the mean age
was 16.3+2.2 years. All patients were on ART (7 in a LPV/r containing regimen, 3 ATZ/r and 2 EFV), but only 9
had achieved virological suppression. Median CD4 cell count was 841 cells [498-1126], CD4% 31[25.7-38.1] and
CD4 nadir 371 cells [160-595]. HIV-infected subjects showed a slightly worse lipid profile, although the
differences were not statistically significant. HDL anti-inflammatory function was decreased in HIV-infected
subjects (p=0.494), and especially on those with detectable viral load, as shown in the graph A (all p >0.05). No
association to ART regimen was found, but there was a significative correlation between inhibition and CD4 nadir
(Spearman Rho= 0.547, p=0.043, graph B) and immune activation (Spearman Rho= -0.407, p=0.083, graph C).
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[Graphs A, B, C]

Conclusions: Our observations suggest that the anti-inflammatory properties of HDL particles are defective in
HIV-infected children. New strategies to increase HDL functionality rather than HDL levels might be of interest in
HIV infection.
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SAFETY AND EFFICACY OF TREATMENT SIMPLIFICATION IN HIV-INFECTED CHILDREN AND
ADOLESCENTS

T. Sainz Costa!, M.D.M. Santos?, B. Jimenez?3, S. Jimenez de Ory?!, J. Saavedra?, D. Blazquez*, E. Fernandez-
Cooke5, J.T. Ramos®, A. Alvarez®, M.J. Mellado’, J. Martinez8, M.I. de José®, M.A. Mufioz-Fernandez!, M.L.
Navarro'®, Madrid Cohort of HIV-Infected Children and Adolescents, Integrating the Pediatric Branch of the
Spanish AIDS Research Network, CoRISPE

IImmune-Biology Laboratory, HGU Gregorio Marafion, 2Hospital Gregorio Marafion, 3Hospital Infanta Sofia,
4Hospital 12 de Octubre, *Hospital Gomez-Ulla, ®Hospital de Getafe, "Hospital Carlos I, 8Hospital Nifio Jesus,
9Hospital La Paz, 1°HGU Gregorio Marafion, Madrid, Spain

Background: Achieving and maintaining good adherence to ART is a challenge for clinicians treating HIV-
infected children and adolescents. Simplification strategies may improve adherence and decrease medication's
adverse effects.

Methods: Data from subjects who underwent ART simplification between 2001-2012 were analyzed, considering
simplification every switch in ART in virally suppressed patients that reduces pill burden, dosing frequency or
enhances tolerability.

Results: We evaluated 122 episodes corresponding to 81 patients (55.5% females). Medium age at the moment
of ART switch was 14+3.9 years, median CD4 cell count 813/mm3 (IQR: 627-1060). Pill burden was reduced in
90% of simplifications, 35% decreased dosing frequency to QD and 65% enhanced tolerability. Fixed-dose
combinations were used in 54% of simplifications; mostly EFV/FTC/TDF (43%). Medium follow-up time was 20
months (11-31), with loss of virologic suppression only in 5.7% of cases. Percentages of CD4 T cells significantly
increased at months 12, 24 and 36 of follow-up (all p< 0.05). When considering the group of adolescents over 12
years that underwent simplification resulting in reducing pill burden or dosing frequency, compared to children
below 12, not only CD4 percentage but also absolute number increased. In those cases in which simplification
aimed to reduce metabolic toxicity, total cholesterol, triglycerides and low-density lipoprotein levels decreased
along the study period (all p< 0.05).

Conclusions: Most subjects maintained virological suppression and CD4 T cells increased, suggesting an
improvement in adherence. Simplification strategies are to be considered to reduce toxicity and improve
adherence and quality of life of HIV-infected children on suppressive ART.
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VENTRICULAR FUNCTION AND CARDIOVASCULAR RISK IN HIV-INFECTED CHILDREN AND
ADOLESCENTS:THE CAROVIH STUDY

T. Sainz!, M. Alvarez?, M.L. Navarro®, D. Blazquez?®, M.I. Gonzalez-Tomé*, M.l. de José®, J.T. Ramos?, J.
Martinez’, C. Medrano®, L. Diaz®, M.A. Mufioz-Fernandez!°, M.J. Mellado'!, P. Rojo?!?, Madrid Cohort of HIV-
infected children and adolescents, integrating the Pediatric branch of the Spanish AIDS Research Network,
CoRISPE

IImmune-Biology Laboratory, Hospital General Universitario Gregorio Marafién, >Cardiology, Pediatrics, Hospital
General Universitario “Gregorio Maraiion”, “Hospital 12 de Octubre, SHospital La Paz, ®Hospital de Getafe,
"Hospital Nifio Jesus, 8Cardiology, Hospital General Universitario Gregorio Marafién, °Hospital General
Universitario “Gregorio Marafién”, 1°Hospital General Universitario “Gregorio Maraiion” and Instituto de
Investigacion Sanitaria Gregorio Marafién. Networking Research Center on Bioengineering, Biomaterials and
Nanomedicine (CIBER-BBN), *Hospital Carlos IlI, 12Department of Pediatrics, Hospital 12 de Octubre, Madrid,
Spain

Background: HIV-infected adults show premature atherosclerosis and ventricular dysfunction. We evaluated
cardiovascular risk and ventricular function through carotid intima-media thickness (IMT) and Speckle Tracking
Echocardiography (STE) in HIV-infected children and adolescents.

Methods: Inflammatory and cardiovascular biomarkers were determined in a cohort of vertically HIV-infected
children and adolescents and age-and-sex matched controls. A complete echocardiographic study was
performed, including IMT, shortening and ejection fraction (SF, EF), tissue Doppler and STE.

Results: 150 HIV-infected subjects and 150 controls were included. Mean age was 14.8+4.9 years, 62% were
female. Most HIV patients had undetectable viral load (76.4%), were vertically HIV-infected (96.7%) and all but 2
patients were on ART. HIV-infected subjects showed thicker IMT compared to uninfected controls (0.434mm +
0.025 vs 0.424 + 0.018, respectively), and lower systolic function (p< 0,001), although values were within normal
ranges. Ventricular torsion was greater in this group: 6,06° (SD 2,25) vs 5,49° (SD 1,97) (p=0,09), according to a
premature senescence of the myocardium. Among cardiac biomarkers, only tPA and VCAM were higher in HIV+
subjects compared to controls (all p< 0.05), and there was a non-significant trend to higher hsCRP.

Conclusions: Our findings suggest that cardiovascular risk is increased in vertically HIV-infected children and
adolescents, despite ART. Thus, cardiovascular risk should be carefully monitored since childhood, and
preventive measures are to be implemented in vertically HIV-infected patients.
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SWITCH TO SECOND-LINE ANTIRETROVIRAL THERAPY AND EVIDENCE OF RE-SUPPRESSION
WITHOUT TREATMENT CHANGE AFTER VIROLOGICAL FAILURE IN CHILDREN IN THE UK/IRELAND

D. Shingadia?, T. Childs?, T. Duong?, A. Judd?, F. Shackley3, K. Doerholt*, C. Foster®, G. Tudor-Williams®, A.
Riordan®, D. Gibb?, Collaborative HIV Paediatric Study (CHIPS)

1Great Ormond Street Hospital for Children, °MRC Clinical Trials Unit, London, 3Sheffield Children's Hospital,
Sheffield, St George's Hospital, 5St. Mary's Hospital, London, Alder Hey Children's NHS Foundation Trust,
Liverpool, UK

Background: There are limited data on switch to second-line antiretroviral treatment (ART) in children. We
describe switch to second-line following virological failure (VF) among children in the Collaborative HIV Paeditric
Study (CHIPS).

Methods: Initial VF was defined as either rebound (2 consecutive viral load (VL) >400 c¢/ml within 12 months)
after suppression or VL >400 c/ml after 12 months on ART without suppression. Switch to second-line was
defined as changing =3 drugs, or =2 drugs for treatment failure. Factors associated with time to switch following
VF were assessed using Cox regression.

Results: 202 children experienced VF: 31 (15%) started ART with 3-drug boosted PI, 120 (59%) 3-drug NNRTI-,
30 (15%) 4-drug NNRTI- and 21 (10%) 3-drug abacavir-based regimens. Median age at VF was 9.2 (IQR 3.7-
12.8) years, median CD4 count 560 (335-1,075) cells/mm?3 and median follow up was 4.3 (2.4-6.8) years after
VF. 169 (84%) with VF had previously suppressed, VF occurred at median 18.5(9.7-36.8) months after ART
initiation. Of these 169 children, 89 (53%) subsequently re-suppressed without switching. 33 (16%) had initial
failure without suppression, with 17 (52%) subsequently suppressing before switching. 71 (35% of 202) switched
to second-line at median 4.9 (1.7-15.4) months after VF. In multivariable analyses, only lower VL at VF and
boosted Pl-based regimens were associated with slower switching following VF.

Conclusions: Over half of children with VF re-suppressed without switching. Switching to second-line following
VF was faster in children on NNRTI-based ART likely due to lower resistance threshold.
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DEVELOPMENT AND IMPLEMENTATION OF A PAEDIATRIC LAMIVUDINE, ABACAVIR AND NEVIRAPINE
INDIVIDUALIZED DOSE COMBINATION SUSPENSION

F. Brunit23, P. Tibalinda*, L. Kanzyomo?, E.A. Kaale*, C. Haefele-Abah®, P.S. Pignatellil, J. Semporé®, R.F.
Schumacher23

1Centre Medical St Camille, Ouagadougou, Burkina Faso, ?Medicus Mundi Italia, 3University Children's Hospital,
Brescia, Italy, “Muhimbili University of Health and Allied Sciences, Dar es Salaam, Tanzania, SAction Medeor,
Toenisvorst, Germany, 8University of Ouagadougou, Ouagadougou, Burkina Faso

Background: The liquid formulations of Lamivudine, Abacavir and Nevirapine are standard first line regimen in
HIV-positive infants, but need to be dosed and administered separately. As dosing of Nevirapine is based on
body surface area, but Lamivudine and Abacavir are calculated per body weight, fixed dose combinations (FDCs)
can't allow precise dosing. In fact FDCs in tablet form deliver somewhere between 50 and 200% of the target
dose for individual patients.

Objective: To develop a triple combined antiretroviral suspension with variable amounts of the three ARVs, test it
for stability and compatibility and - if suitable - adopt it as first line therapy in a pilot study.

Methodology: Analytical methods were developed, validated and stability and compatibility was studied under
controlled conditions at 30°C/75%RH.

Given the positive results, ten HIV-positive infants were identified and received the individualized dose
combination suspension twice daily for six months.

Results: Starting from cheap adult generic tablets of the three ARV's and taking into account different
weight/surface area ratios a method was developed that allows easy compounding of a fixed volume,
individualizable, liquid triple ARV combination which is stable for at least 42 days even in tropical climate without
refrigeration.

During the first six months of treatment no clinical or laboratory differences as compared to standard treatment
were detected, while compliance was optimal.

Conclusion: The results may allow centers to compound a cheap liquid formulation, delivering 100% of the
target dose for each individual child with a bodyweight between 3 - 15 Kg.
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PERINATALLY INFECTED HIV POSITIVE YOUNG ADULTS HAVE LOW LEVELS OF CARDIOPROTECTIVE
NATURAL ANTIBODIES TO PHOSPHORYLCHOLINE, AN EPITOPE OF OXIDISED LDL

M. Rhoads?, D.O. Haskard?, S. Fidler3, C. Foster4, G. Tudor-Williams?

Paediatric Infectious Disease, ?Vascular Rheumatology, *3Communicable Diseases Department of Medicine,
Imperial College London, *Paediatric Infectious Disease, Imperial College London NHS Trust, London, UK

Background: We measured levels of natural antibodies (NA) against phosphorylcholine (PC) to assess aetiology
of cardiovascular risk in young adults perinatally infected with HIV. NA are part of the innate immune system,
active in clearing up cellular debris. These polyreactive antibodies, found in the absence of exogenous antigenic
stimulation, recognise oxidised cellular debris. Oxidised LDL(0x-LDL) is a potent driver of atheroscelerosis. NA
play an active cardioprotective role in clearing ox-LDL.

Methods: Perinatally infected HIV positive 18 to 24 years olds were recruited from the transition clinic and race,
smoking, sex matched negative controls from the genitourinary service, Imperial College NHS Trust, London, UK.
Serum NA levels of IgM/IgG anti-PC were determined by ELISA validated to less than 5% variability, assays were
performed in triplicate. Differences assessed by ANOVA (SPSS v19).

Results:

|Results |HIV Positive |Contro|s |Significance
N 20 16 |

Age mean(SD) 20.7(1.7) 21.9(1.7) ]

Male N(%) 5(25) 4(25) |

Smoker N(%) 14(20) 14(25) |

|Black Race N(%) 118(90) 115(93.8) |
;‘g:L(CShS)'eStero' mmol/L ‘4.07(0.70) ‘3.7(0.64) Not significant
lgM anti-PC OD mean(SD) |0.91(0.31) [1.22(0.29) [P=0.004
lgG anti-PC OD mean(SD) |0.73(0.27) 0.97(0.30) |P=0.016
[Table 1]

N=Number, SD=standard deviation, OD=Optical density

Conclusions: HIV positive, young adults have lower levels of NA to phosphorylcholine. Low levels of
cardioprotective NA may represent a cardiovascular risk factor.
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PREVALENCE OF HIV MOTHER TO CHILD TRANSMISSION IN A TERTIARY HOSPITAL: RETROSPECTIVE
ANALYSIS OF 13 YEARS

L. Falcon-Neyral, P. Sdnchez-Moreno?, M. Perea-Brenes?, M. Camacho-Lovillo!, O.W. Neth?!
IPediatric Infectious Disease, 2Gynecology and Obstetrics, Hospital Virgen del Rocio, Sevilla, Spain

Background and aims: Implementation of recommendations regarding HIV screening, treatment of pregnant
women and prophylaxis for perinatal transmission have resulted in a reduction of perinatal HIV mother to child
transmission (MTCT) to less than 2% in USA and Europe. The objective of the study was to describe our
experience in the management of MTCT during the last thirteen years.

Methods: Retrospective case series of HIV infected mothers who delivered at a tertiary center in Seville, Spain
from January 2000 to December 2012. Information on HIV status and retroviral therapy during pregnancy as well
as obstetric and newborn data were collected.

Results: Of the 99171 mothers reviewed 101 pregnacies of 78 HIV-positive women (HIV sero-prevalence rate
10,2/10000 pregnancies) were recorded. HIV transmission rate was 1,98/1000 newborn. All infants received
exclusive formula feed. Two children was infected, one of them due to an uncontrolled pregnancy, the second
case despite compliance with published recommendations. Data are shown in Table 1 and 2.

HIV CDC stage Comnfection ART therapy imtiation Idetectable viral load
A 67(66,3 %) . - g Pregestacional 29/101
7 o regestacional 35 <12 week 5
B 21(208%) | B 19 (13.8 %) i o 12 week 5/101
7 3( 29 9% <12 week 294 weals
C 9(89%) N 3(2.9%) - . i 13-24 week 11/101
JTHCV 3-24 week 3 ~ ale
UK 4( 3.9%) HBV/HCV 1( 0.9%) “ 24 week 29/101
> 24 week 4101 Perinatal detectable  20/101
No ART 13/101 | vwalload
UK 13/101

NK: not known: HBV: hepatitis B virus, HCV: hepatitis C virus. ART: anti-retroviral
therapy

[Table 1]

Table 1: HIV status and retroviral therapy during pregnancy



Intrapartum | Membranes | . Weeks' gestacion e
livery mode wel
AZT rupture at birth gt
Yes Oh Vaginal Term (37-42 w) >4000gr
94/101 15/101 52/101 83/101 3/101
No <6h Forceps Moderate preterm 2500-4000gr
4/101 64/101 11/101 117101 (32-37 w) 80/101
UK 6-24 h . Very preterm 1500-2500gr
3/101 10/101 Scheduled 3/101 (28-32 12/101
y K
~24h 2 ;S;f_:;l ) 500-1500gr
4/101 Extremely preterm 3/101
T / <2 -
UK T;,6xgle(1)11t 1/101 (<28 w)
9/101 PRI Posterm (>42 w)
cesarean 2
3/101
[Table 2]

Table 2: Obstetric and neonatal data

Conclusions: Prevalence of HIV MTCT was low using effective interventions although

e Delayed viral supression near delivery was observed in up to 20% of HIV infected mothers despite
appropiate initiation ART.

e A high rate of urgent cesarean sections (>25%) was performed.

e No different of the rate of neonates with intrauterine growth retardation between healthy and HIV

pregnancies was reported.

Optimization of access to healthcare system remains being a key issue in order to further minimize the risk of HIV

MTCT.
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POOR GROWTH IN HIV-INFECTED CHILDREN IS ASSOCIATED WITH CHANGES IN IGF SYSTEM AND
PERMANENT CHRONIC INFLAMMATORY PROCESS

M.A. Ruiz, S.S. Milani, R.J. Custodio, B. Negrini, M.C. Cervi, C.E. Martinelli Jr
Paediatrics, School of Medicine of Ribeirao Preto, Ribeirao Preto, Brazil

Background: HIV-infected children usually show impaired growth. Reports on GH-IGF-IGFBPs system in these
children are scarce.

Aim: To analyse serum concentration of the components of IGF-IGFBPs system in these children and compare
them to growth parameters and to cytokines levels.

Methods: 37 prepubertal HIV-infected children, aged 8.2+1.7 years, were evaluated every 6 months during one
year when anthropometric data and blood samples were collected for IGFs, IGFBPs, cytokines and viral load
(VL) determinations. Thirty healthy prepurbetal children were studied as controls. IGF-I, IGF-Il, IGFBP-3 and
IGFBP-1 were determined by ELISA, IGFBP-2 and IGFBP-4 by Western-ligand blotting(WLB) and IL-6 and
tumoral TNFa by Luminex®. We defined VL< 5.000 and VL>5.000 copies/mL as good(GC) and poor(PC) disease
control.

Results: BMI in HIV-infected children was similar to controls. Height was lower in HIV-children than in controls
(p< 0.001). Serum IGF-I, IGF-Il and IGFBP-3 were similar in PC and in GC but lower than in controls. IGFBP-1
and IGFBP-4 levels were similar among PC, GC and controls. IGFBP-2 levels were higher in PC than in GC. IL-6
and TNFa concentrations were similar in PC and in GC but higher than in controls. No correlation was observed
between IL-6 or TNFa and IGF-I, IGF-1l or IGFBP-3. IGFBP-1 levels were lower (< 58ng/ml) in samples with
higher TNFa (P=0.0006) or IL-6 (P=0.05).

Conclusion: HIV-children present poor growth comparatively to healthy children. It may be explained by
changes in IGF-IGFBPs system that reduces IGF bioavailability/activity. The permanent and chronic inflammatory
process may contribute to IGF-IGFBPs alterations.
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INDIRECT EFFECTIVENESS OF TEN-VALENT PNEUMOCOCCAL HAEMOPHILUS INFLUENZAE PROTEIN
D CONJUGATE VACCINE (PHID-CV10) AGAINST NASOPHARYNGEAL CARRIAGE: FINIP INDIRECT
CARRIAGE STUDY

J. Jokinen?, T.M. Kilpi!, T. Kaijalainen?, R. Syrjanen?, E. Ruokokoski!, M.K. Van Dyke*, A.A. Palmu?®

1Department of Vaccination and Immune Protection, National Institute for Health and Welfare (THL), Helsinki,
2Department of Vaccination and Immune Protection, National Institute for Health and Welfare (THL), Oulu,
3Department of Vaccination and Immune Protection, National Institute for Health and Welfare (THL), Tampere,
Finland, *GlaxoSmithKline Vaccines, Wavre, Belgium

Background: FinIP trial was designed to evaluate effectiveness of PHID-CV10 (GlaxoSmithKline) against
diseases associated with S.pneumoniae and H.influenzae. We conducted a satellite study in siblings of the FinIP-
vaccinated children to evaluate indirect effectiveness against nasopharyngeal carriage.

Methods: FinIP was a cluster-randomised, double-blind trial, where 29126 children < 7 months were recruited
from February'09 to August'10. Children received PHID-CV10 in 2/3, and control vaccine in 1/3 of 72 clusters
according to 3+1 or 2+1 schedules. For our indirect carriage study, we obtained a nasopharyngeal sample from
unvaccinated 3 to 7-year-old siblings of FinIP participants during April'l1-November'l1. Generalized linear mixed
model was used to estimate indirect effectiveness against nasopharyngeal carriage due to S.pneumoniae (Pnc),
H.influenzae, M.catarrhalis and S.aureus.

Results: 1445 samples were obtained in 72 clusters. Table reports indirect effectiveness of PHID-CV10 against
carriage (1-odds ratios) in older siblings of FinIP-vaccinated children.

Effectiveness
Pathogen N positives Carriage percentage (%) of PHiD-
cv
Control PHID-CV PHiD-CV Control PHiD-CV PHID-CV Estimate
(N=518) [2+1 (N=482) |3+1 (N=445) | (N=518) [2+1 (N=482) [3+1 (N=445) | (95%CI)
| Overall Pnc 197 1155 1174 138.0 132.2 139.1 110 (-12,28)
Vaccl';;]i'type 100 69 65 19.3 14.3 14.6 29 (6.47)
|H.influenzae |71 63 54 113.7 113.1 112.2 19 (-25,34)
| S.aureus [112 1124 104 21.7 125.7 23.4 -17 (-52,9)
[M.catarrhalis [175 1158 1160 133.8 32.8 36.0 -5 (-40,21)

[Indirect effectiveness against carriage]

Conclusions: Indirect effectiveness against vaccine-type pneumococcal carriage was demonstrated, and was
consistent under both 3+1 and 2+1 schedules. This is the first study to provide evidence for indirect impact of
PHID-CV10, suggesting indirect protection also against vaccine-type S.pneumoniae disease.
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SUSPENSION OF THE BCG-VACCINATION-PROGRAMME IN ROMANIA, AND RESUMPTION FOLLOWING
THE SAFETY ASSESSMENT BY A JOINT WHO EURO-ECDC MISSION

P.E. Vermeer-de Bondt?, O. Popovici?, D. Chiotan?, C. Butu?*, K. Johansen®

1Centre for Infectious Disease Control-Clb, National Institute for Public Health and Environment-RIVM, Bilthoven,
The Netherlands, 2National Centre for Communicable Diseases Surveillance and Control, National Institute of
Public Health, 3National TB Programme, “Marius Nasta” Pulmonology Institute, “WHO Country Office, WHO
EURO, Bucharest, Romania, 5Surveillance and Response Support Unit, European Centre for Disease Prevention
and Control-ECDC, Stockholm, Sweden

Background: In 2011, Romania switched to a different BCG-vaccine for neonates, after a period of supply-
problems and several BCG-vaccines. From January 2012, the signal of increased AEFI-reports prompted a
series of actions, including written recommendations on administration and dosage, distribution of guidelines for
BCG-AEFI-reporting and a national case-management-plan for clinicians and vaccine administrators. Increasing
media attention led to a temporary suspension of the programme on 20 November 2012. Simultaneously, the
Minister of Health (MoH) requested a joint WHO EURO-ECDC expert safety-assessment of the BCG-vaccination-
programme.

Methods: The expert-mission arrived in Romania on 26 November 2012. Meetings with responsible stakeholders
were organized, relevant documents studied and AEFI-reports analysed. Assessment results and
recommendations were reported to the MoH. Conclusions were shared with national media at a Press-
Conference on 30 November 2012. The vaccine under study was BCG-SSI from Denmark (batch 110021A).

Results: 154 AEFI-reports (60% male) reflected the batch used from June 2011 until July 2012 (136,056
vaccinees). The majority (n=145) concerned enlarged regional lymph-nodes/adenitis, with in 41 cases
abscess/suppuration/fistula, spontaneously or after treatment. No severe adverse reactions such as osteomyelitis
were detected. Hospitalisation rate appeared high (63%) with a median of 13 days admission. Treatment was
diverse, with 70% getting tuberculostatics (64%) in some sort of regimen and/or surgery (21%). Analyses
unveiled no clustering of cases and no indication of systematic administration errors.

Conclusion: The BCG-vaccination-programme was resumed, as announced at the Press-Conference.
Recommendations on strengthening the safety surveillance, enforcement of standardised treatment guidelines
and a communication plan are being addressed.
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POLYSACCHARIDE-SPECIFIC MEMORY B CELL RESPONSES AND CARRIER PROTEIN-SPECIFIC CD4+
T CELL RESPONSES FOLLOWING HIBMENCY-TT GLYCO-CONJUGATE VACCINATION IN HUMAN
INFANTS

A. Fuery'?, A. Currie’3#, P. Richmond®25

1School of Paediatrics and Child Health, University of Western Australia, 2Telethon Institute for Child Health
Research, Centre for Child Health Research, 3School of Veterinary & Life Sciences, Murdoch University, “Centre
for Neonatal Research & Education, University of Western Australia, SPrincess Margaret Hospital for Children,
Perth, WA, Australia

Background and aims: Glyco-conjugate vaccines have led to significant reductions in the prevalence of disease
caused by polysaccharide-encapsulated bacteria, including Haemophilus influenzae b (Hib) and Neisseria
meningitidis (e.g. MenC and MenY). These vaccines induce T-dependent antibody responses in infants who are
most susceptible to these infections. Little is known of the contribution of the quantity or quality of carrier protein-
specific CD4+ and polysaccharide-specific memory B cell responses in maintenance of polysaccharide-specific
antibody following glyco-conjugate vaccine priming.

Methods: PBMCs were collected from a cohort of 44 human infants who received HibMenCY-TT vaccine in a 2-
4-6 month priming schedule and following a 12 month boost. We identified TT-specific CD4+ T cells through up-
regulation of CD154 expression via flow cytometry following stimulation, MenC and MenY -specific memory B
cells via ELISpot, and IgG titres via ELISA.

Results: MenC- and MenY- specific memory B cell numbers after priming did not correlate with 1gG titre pre-
boosting but induction of MenC-specific memory B cells post-priming was significantly (p=0.003) correlated with
the magnitude of IgG response post-boosting. Analysis of the CD4+ T cell response showed that the number and
quality (defined by TNFa, IL-2 and IFNy expression) of TT specific CD4+ T cells following HibMenCY-TT priming
did not correlate with polysaccharide-specific IgG at any time point.

Conclusions: MenC- and MenY-specific memory B cells induced at priming are influential in secondary antigen-
specific 1gG responses, and only a threshold level of CD4+ T cell help is required in priming for a secondary B
cell response following glyco-conjugate vaccination.
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THE NEONATAL EXPOSURE TO THIMEROSAL CONTAINING VACCINES HAS NO INFLUENCE ON
CHILDREN'S COGNITIVE DEVELOPMENT

D. Mrozek-Budzyn, R. Majewska, A. Kieltyka, M. Augustyniak
Epidemiology and Preventive Medicine, Jagiellonian University Medical College, Krakow, Poland

Background and aims: The controversial topic of the early human exposure to mercury is ethylmercury, which
is present in the thimerosal-containing vaccines (TCV). The objective of this analysis was to determine the
relationship between the neonatal exposure to TCV and cognitive development of children during the first 7 years
of life.

Methods: The cohort recruited prenatally in Krakow, Poland, included 310 children vaccinated in neonatal period
against hepatitis-B using formula with or without thimerosal. The children development was assessed using the
Fagan test (6™ month of life), the Bayley Scales of Infant Development BSID-II (121,24%,36"" month), Raven test
(5™ year) and Wechsler Intelligence Scale (6" and 7™ year). Results were determined by multivariable linear and
logistic regression, adjusted to potential confounders.

Results: Children exposed and not exposed to TCV in neonatal period had similar outcomes of cognitive
developmental tests, only the Fagan and BSID-II in 36" month results were significantly higher for exposed to
TCV. After standardization to gender, maternal education, mercury level in cord blood, thimerosal exposure in
period from 2" to 6™ month of life and breastfeeding up to 6 months only the difference in BSID-Il remained
significant B =4.17(95%CI:0.85-7.51). The results of all other tests did not showed significant differences.

Conclusions: Our study demonstrated that TCV administration in neonatal period had no harmful influence on
children's cognitive development.

All studied children were a sample from cohort study on the susceptibility of fetus and child to environmental
factors followed in Krakow with Columbia University in New York
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DIMINISHED VARICELLA-ZOSTER-VIRUS (VZV)-SPECIFIC IMMUNITY IN SOLID ORGAN TRANSPLANT
RECIPIENTS

M. Prelog?, J. Schénlaub?, V. Jeller?, G. Almanzar', K. Hofner?, S. Gruber?, T. Eiwegger3, R. Wirzner*

1Department of Pediatrics, University of Wuerzburg, Wuerzburg, Germany, 2Department of Pediatrics I, Medical
University Innsbruck, Innsbruck, 3Department of Pediatrics, Medical University Vienna, Vienna, “Department of
Hygiene and Medical Microbiology, Medical University Innsbruck, Innsbruck, Austria

Background: In solid organ transplant (SOT) recipients, varicella-zoster-virus (VZV) infection is associated with
significant morbidity and mortality. The study was aimed to measure immunity against VZV not only by IgG-anti-
VZV antibody concentrations (“quantity” of antibodies), but also by investigating the antibody binding strength
(avidity, “quality” of antibodies) and the VZV-specific cellular response in SOT patients.

Methods: The IgG-anti-VZV relative avidity index (RAI) and the frequency of VZV-specific peripheral blood
mononuclear cells (PBMCs) were assessed in 19 liver transplant (LTx) and 23 kidney (KTx) recipients including
children and adults compared to 48 healthy controls (HC) after VZV vaccination (vacc) or wild-type infection (wt)
using an adapted ELISA and IFN-gamma ELISPOT.

Results: Despite equally distributed 1gG-anti-VZV concentrations between the groups, LTx(wt) (mean RAI
63.6%), LTx(vacc) (69.1%), KTx(wt) (66.8%) and KTx(vacc) (84.2%) showed lower avidities compared to HC(wt)
(87.3%) and HC(vacc) (93.5%). Only 69.0% of SOT patients showed RAI>60% (high avidity), but 100% of HC.
HC(vacc) (314 spot forming units SFU/500,000 PBMCs) demonstrated significantly higher VVZV-specific cellular
responses compared to KTx(vacc) (79 SFU) and LTx(vacc) (83 SFU).

Conclusions: Impaired antibody avidities and cellular reactivity to VZV have to be considered in SOT patients
receiving immunosuppressive treatments when assessing VZV-specific immunity. 1gG-anti-VZV avidity and VZV-
specific cellular responses may serve as additional markers to evaluate immunity against VZV in
immunocompromised SOT patients. However, so far, the role of wild-type exposures and endogenous VZV re-
activation on long-term immunity in SOT patients has to be investigated before establishing recommendations for
vaccinations and laboratory tests.
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ANTIBODY PERSISTENCE ONE YEAR AFTER VACCINATION WITH FOUR DOSES OF THE
INVESTIGATIONAL MENINGOCOCCAL SEROGROUP B VACCINE, 4CMENB

T. Vesikari!, R. Prymula?, E. Merrall®, |. Kohl3, P. Dull®, D. Toneatto3, the V72P13 Meningococcal B Vaccine
Study Group

luniversity of Tampere Medical School, Tampere, Finland, 2University Hospital Hradec Kralove, Hradec Kralove,
Czech Republic, 3Clinical Development, Novartis Vaccines and Diagnostics, Cambridge, MA, USA

Background: Four doses of the investigational, multicomponent serogroup B meningococcal vaccine, 4CMenB,
were well tolerated and immunogenic in infants when administered with routine vaccines at 2, 4, 6 and 12/13
months. We assessed antibody persistence 1 year after the last immunisation, in comparison with vaccine-naive
two year-olds.

Methods: In this extension study we enrolled 421 two year-old children, 305 previously vaccinated with four
doses of 4CMenB at 2, 4, 6 and 12/13 months of age, and 116 vaccine-naive controls. Serum bactericidal activity
with human complement (hSBA) was assessed against serogroup B strains representative for individual vaccine
antigens - factor H binding protein (fHbp), Neisserial adhesin A (NadA), Neisseria heparin binding antigen
(NHBA) and New Zealand strain outer membrane vesicles (NZOMV).

Results: One month after their 4" dose, 94-100% of vaccinated children had protective hSBA levels (titre = 5)
against the four antigens. One year later antibody titres had waned, but 62% (95% CI: 56-67) still had titres = 5
against fHbp, 97% (95-99) against NadA, 36% (31-42) against NHBA and 17% (13-22) against NZOMV. The
equivalent proportions in the age-matched, vaccine-naive subjects were 3% (1-8), 1% (0.02-5), 26% (18-35)
and 0% (0-3), respectively. GMT ratios between the vaccinated and naive groups were 5.7 (4.4-7.3), 74
(58-95), 1.5 (1.1-2.0) and 1.8 (1.4-2.2), respectively.

Conclusions: The hSBA antibodies induced by a four dose vaccination series of 4CMenB in infants waned over
the 12 months following the last dose, but levels remained higher than those in non-vaccinated children,
particularly for fHbp and NadA.
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VALUE OF PCR IN THE DIAGNOSIS OF GROUP B STREPTOCOCCUS (SGB) NEONATAL INFECTION
J. Piérart!, V. Rigo?, T. Senterre!, M. Kalenga?, J.-M. Senterre?

INeonatology Department, CHR Citadelle, CHU de Liége, Université de Liége, ?Clinical Biology Department,
Microbiology Division, CHR Citadelle de Liege, Liege, Belgium

Background and aims: Identification of GBS can be difficult after antibiotics exposure or with inadequate
culture. A GBS PCR was developed in our hospital and used on blood and/or CSF of the newborns. Our study
aims to determine its added value to diagnose GBS neonatal infection.

Methods: Retrospective study of infants less than 3 months old admitted in our hospital from 01/01/2006 to
31/12/2009. All patients in whom PCR was requested or with GBS demonstrated by culture were selected.
Clinical and biological data of infants with a positive result in a normally sterile site were analyzed. GBS infections
were confirmed or refuted, and sorted as early or late. Sensitivity and specificity of the PCR were calculated.

Results: 2668 GBS PCR were performed (95% on blood and 5% on CSF). Twelve patients met criteria for GBS
infection: 10 early and 2 late. Cultures were positive in only 5 of them. Incidences of early and late GBS infection
were 1.05 %o and 0.2 %o of live births. On blood, PCR's sensitivity was 50%, specificity 99.9% and negative
predictive value 99.8%. On CSF, sensitivity and specificity were 100%.

Conclusions: To diagnose meningitis, PCR GBS seems to be a valuable tool. Given its price and lack of
sensibility on blood, its use is not justified in the asymptomatic child evaluated for risk factors. In addition to rapid
identification of GBS, PCR results would allow an adaptation of the spectrum, dosage and duration of antibiotic
therapy when the culture is negative in infected newborn.
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RESURGENCE OF SEROTYPE(ST) 19F CARRIAGE IN PRE-SCHOOL CHILDREN IN PORTUGAL IN THE
CONTEXT OF CONTINUING MODERATE CONJUGATE PNEUMOCOCCAL(SP) VACCINE UPTAKE

F. Rodrigues?, R. Holland?, B. Morales-Aza?, K. Gould?, L. Januario?, J. Hinds?3, A. Finn?

1Emergency Service, Hospital Pediatrico Coimbra, Coimbra, Portugal, 2School of Cellular and Molecular
Medicine, University of Bristol, Bristol, 2Division of Clinical Sciences, St. George's, University of London, London,
UK

Background and aims: We have previously reported progressive diminution of Sp conjugate vaccine STs and
overall Sp carriage rates in children attending daycare in Coimbra, Portugal but persistence of ST19F until early
2009. Vaccination coverage in infants, entirely through private market sales, peaked at around 80% in 2007 &
has since fallen to 65% or less. In 2009-10 some children received PCV10.

Methods: In February-March 2010 we again swabbed the nasopharynges of children, 6M-6Y, attending 6
nurseries in Coimbra, Portugal. Sp isolates were serotyped by multiplex microarray.

Results: Swabs were obtained from 586 children, 326 (56%) male. Mean age was 41.5M (range 6.3 - 74.5). 507
(86.5%) had received at least one dose of PCV7/10. Sp carriage rate was 57.6% with 18.9% of all the children
carrying >1 ST, 11.2% PCV10 vaccine types (VTs) and 8.7% ST 19F which was more commonly detected than
any other ST although less commonly than non-typables (13.3%).

Conclusions: ST19F (covered by PCV7,10&13) is emerging as the most commonly carried encapsulated type of
Sp in this series of ecological studies which has been running since 2007, with rates rising from 3.6% in 2008 to
8.7% in 2010. 19 cases of invasive disease due to 19F were reported to the Portuguese national surveillance
scheme between 2007 and 2012. Moderate overall (65-80%) PCV coverage through non-universal delivery in a
2/3+1 schedule is not sufficient to control ST19F circulation in daycare and occurrence of invasive disease,
despite somewhat higher vaccine uptake among nursery attendees.
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DEBATE ON THERAPY OF COMMUNITY-ACQUIRED PNEUMONIA
S. Esposito?, S. Sferrazza Papa?, N. Principit

Pediatric Clinic 1, Department of Pathophysiology and Transplantation, Universita degli Studi di Milano,
Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, ?Pediatric Clinic 1, Fondazione IRCCS Ca'
Granda Ospedale Maggiore Poiclinico, Universita degli Studi di Milano, Milan, Italy

Community-acquired pneumonia (CAP) is one of the most important causes of childhood mortality in developing
countries and, despite the availability of effective preventive and therapeutic measures, remains a significant
cause of morbidity and hospitalisation in the industrialised world. Some attempts to prepare specific official
guidelines have been made in order to rationalise the approach to pediatric CAP, and a detailed analysis of these
highlights the fact that the suggested solutions are rarely based on high-quality evidence. It is possible to prepare
recommendations for most of the problems that emerge in patients with severe pediatric CAP, who are identified
on the basis of clinical findings and can be rapidly admitted to hospital where they can undergo all of the
necessary laboratory and instrumental evaluations. However, identifying the etiology is not easy in many of these
cases because the currently used microbiological and radiological methods are frequently unable to provide
precise information, and so combined therapy with different antibiotics is frequently prescribed. This explains why
the recommended approach to mild or moderate cases is always based on mainly moderate or poor quality
evidence. This can lead to an exaggerated number of diagnoses and hospital admissions, and increase the
unnecessary use of antibiotics, which can have significant medical and socioeconomic consequences. There is
an urgent need for further studies aimed at defining first- and second-line antibiotic therapy for mild and moderate
CAP. In the absence of new data, it is necessary to be aware that a substantial number of patients will not be
optimally treated.
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DEBATE ON THERAPY OF COMMUNITY-ACQUIRED PNEUMONIA (CAP)
D. Greenberg

Pediatric Infectious Disease Unit, Soroka University Medical Center, Faculty of Health Sciences, Ben-Gurion
University, Beer Sheva, Israel

In contrast to the developing world where pneumonia is diagnosed base on WHO clinical criteria, in developed
countries it includes temperature, white blood cells count, chest radiographs and detection of bacterial and viral
etiologies. The lack of uniformity in CAP definition has been a crucial hurdle to studying appropriated antibiotic
treatment resulting in heterogeneous recommendations.

The most commonly recommended antibiotic for CAP is amoxicillin. Since most developed countries are routinely
using Haemophilus influenzae type b vaccines there is no need most of the times to use a B-lactamase stable
drug. Although many countries are using the new pneumococcal conjugated vaccines, it is still recommended in
some countries due to a high rate of penicillin non-susceptible S. pneumoniae to use high-dose amoxicillin.

Studies from the developing world, using the WHO clinical criteria, suggested that in children even a 3-day
treatment course is appropriate. Moreover, no significant differences were found between a 3-day amoxicillin and
placebo treatment, suggesting that the WHO clinical criteria may not appropriately identify children with true
bacterial pneumonia necessitating antibiotic treatment. Thus, extrapolating from studies conducted in the
developing world to developed populations may be inappropriate.

In school-aged children, macrolide therapy is sometimes added to b-lactam therapy to cover atypical pathogens
such as Mycoplasma pneumoniae.

Viral and bacterial co-infection can be detected in many CAP cases predominantly in the first years of life. Thus
anti-viral treatment and prevention modalities such as for Influenza (i.e. Oseltamivir and vaccine) or for RSV
(RSV-Ig) should be used.
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NONTYPHOIDAL SALMONELLA INFECTIONS IN CHILDREN WITH ACUTE GASTROENTERITIS:
PREVALENCE, SEROTYPES AND ANTIMICROBIAL RESISTANCE IN SHANGHAI, CHINA

M. Zeng?, X. Wang?, Y. Li?, X. Xie?
linfectious Disease Department, Children's Hospital of Fudan University, 2Fudan University, Shanghai, China

Background and aims: Nontyphoidal Salmonella (NTS) infection is a leading cause of foodborne gastroenteritis.
Information about Nontyphoidal salmonella (NTS) infection in children is limited in mainland China. The objective
of this study was to investigate the prevalence, serotypes and resistance patterns of NTS infection in children in
Shanghai.

Methods: All cases with a clinical diagnosis of bacterial gastroenteritis were enrolled from the enteric clinic of a
tertiary pediatric hospital between July 2010 and December 2011. Salmonella isolation, serotyping and
antimicrobial susceptibility testing were conducted by the microbiological laboratory.

Results: NTS isolates were recovered from 316 (17.2%) of 1833 cases. NTS infection was prevalent year-round
with a seasonal peak during summer and autumn. The median age of children with NTS gastroenteritis was 18
months with 92.7% of cases occurring in children < 5 years. Fever and blood-in-stool were reported in 52.5% and
42.7% of cases, respectively. S. enteritidis and S. typhimurium were the most common serotypes. Antimicrobial
susceptibility showed 60.5% resistant to =1 clinically important antibiotics. Resistance to ciprofloxacin and the
third-generation cephalosporins was detected in 5.5% and 7.1%-11.7% of isolates, respectively.

Conclusions: NTS is a major enteropathogen responsible for bacterial gastroenteritis in Chinese children.
Resistance to the current first-line antibiotics is of concern. Ongoing surveillance for NTS and control measures
for drug resistance is needed to control this pathogen in Shanghai.
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OUTBREAK OF SCARLET FEVER ASSOCIATED WITH EMM12 TYPE GROUP A STREPTOCOCCUS IN
2011 IN SHANGHAI, CHINA

M. Zeng, Y. Li, X. Wang
Infectious Disease Department, Children's Hospital of Fudan University, Fudan University, Shanghai, China

Background and aims: An unprecedented large outbreak of scarlet fever among children occurred in Shanghai
in 2011. The objective of this study is to investigate the 2011 scarlet fever outbreak in Shanghai and molecular
epidemiological markers of circulating GAS isolates, as well as to monitor current antibiotic resistance of GAS.

Methods: We analyzed the demographic and seasonal characteristics of children with scarlet fever and outcome.
During the peak month of the 2011 outbreak, 45 GAS isolates recovered from 114 pediatric patients and 13
(43.3%) GAS isolates recovered from 30 asymptomatic contacts were characterized by emm typing,
superantigen profiles, PFGE genotypes and MLST and antimicrobial susceptibility.

Results: 1282 culture-proven scarlet fever cases were reported from our Hospital between Janurary and August
2011. Boys outnumbered girls (65.1% versus 34.9%). Preschool and primary school children accounted for 96%
of cases. No severe outcome was found. The 2011 outbreak of scarlet fever started in April and peaked in May
and June. emm1, emm12 and emm75 were identified among 58 GAS isolates and 53 (91.4%) isolates belonged
to emml12, st36. Ten PFGE genotypes were identified among emm12 GAS isolates, 43 (81.1%) shared
SPYS16.001 genotype and the remaining seven genotypes detected were related to SPYS16.001 closely or
possibly. No speA and speM were detected in 58 isolates. All emm12 GAS isolates were resistant to
azithromycin and clindamycin.

Conclusions: emm12 GAS strain caused the 2011 large outbreak of scarlet fever in Shanghai. The antibiotic
resistance to macrolides and clindamycin in GAS was serious currently in Shanghai.
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TOXIN PROFILES OF STAPHYLOCOCCUS AUREUS FROM CLINICAL ISOLATES IN CHILDREN IN JAPAN
S. Matsushita?, T. Tame?, Y. Horikoshi3

1General Pediatrics, ?Microbiology, 3Infectious Diseases, Tokyo Metropolitan Children's Medical Center, Tokyo,
Japan

Background and aims: Staphylococcus aureus is a common pathogen for children both in community and
hospital settings. The toxins are known for virulent factors, but little is known regarding to the prevalence in
Japan. Our aim of study is to identify toxins profile from clinical strains of children.

Method: We evaluated toxins in S. aureus isolates at Tokyo Metropolitan Children’s Medical Center from March
2010 to August 2012. We investigated the strains with toxin assays for Staphylococcal Enterotoxins (SEs), Toxic
Shock Syndrome Toxin-1 (TSST-1), Exfoliative Toxins (ETs) and Panton-Valentine Leukocidin (PVL).

Results: We identified 68 S. aureus isolates; 30 MSSA (44.1%) and 38 MRSA (55.9%). The specimens obtained
from blood, skin, joint fluids, lympho nodes and sputum were 37, 26, 2, 2 and 1, respectively. Thirty two (47.1%)
isolates with diverse infections were positive for SE. Seventeen (25%) isolates were positive for TSST-1; 3
strains caused Neonatal TSS-like exanthematous disease (NTED). Among those, 15 (88.2%) isolates were
MRSA. Six (8.8%) isolates with Staphylococcal Skin Scalded Syndrome were positive for ETs. Among those, 5
(83.3%) were MRSA. Eight (11.8%) isolates were positive for PVL and all of them were MRSA with skin and soft
tissue infections.

Conclusions: MRSA were predominantly identified in the strains with TSST-1, ETs and PVL. Among MRSA
strains, 21% were positive for PVL. This is the first report of PVL prevalence in Japanese children. Although SEs
and TSST-1 were not associated with specific infection, ETs and PVL were found more in skin and soft tissue
infections.



221

SEROPREVALENCE OF IGG ANTIBODIES TO PERTUSSIS TOXIN IN CHILDREN AND ADOLESCENTS IN
ESTONIA

P. J6gil?, M. Oona3, K. Toompere*, S. Leedo®, I. Lutsar?!

1The Institute of Microbiology, University of Tartu, 2Children's Clinic of Tartu University Hospital, 3Department of
Family Medicine, University of Tartu, “Department of Public Health, University of Tartu, SDepartment of the
Children’s Clinic, United Laboratories, Tartu University Hospital, Tartu, Estonia

Background and aims: Estonia is characterised with 6 doses of acellular pertussis vaccine in immunisation
programme and high immunisation rate (in 2011 at age of 2 years 93.3% and of 6-7 years 87.6% ).We aimed to
measure the concentration of IgG antibodies to pertussis toxin (anti-PT IgG) in children below 17 years in Estonia
in 2012.

Methods: The leftover sera of 1053 children and adolescents (equally distributed across age groups) without
known diagnosis of pertussis were collected by the laboratory of the Children’s Clinic of Tartu University Hospital.
Anti-PT IgG concentration was measured by ELISA (Euroimmune). The antibody titres =125IU/ml were
considered suggestive to pertussis in last 6 mo and those 262.5IU/ml in a last year.

Results: The highest, but rapidly declining GM of anti-PT IgG was observed at age when immunisations are
given (Figure 1).

Figure 1: Age-specific distribution of anti-PT IgG GM and 95%Cl
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[Figure 1: Age-specific distribution of anti-PT 1gG]

By excluding these age groups (< 3y, 7-8y and 15-17y) we observed that 1% (95% CI 0.4-2.3) of 3 to 6y and 9 to
14y old children had anti-PT IgG titres 21251U/ml and 2.1% (95% CI 0.7-4.8) and 3.6% (95% CI 1.9-6.2),
respectively 262.51U/ml. About half of sera in all age groups had antibody levels below 51U/ml.

Conclusions: Despite 6 doses of acellular vaccine and high immunisation rates pertussis is still circulating in
significant numbers in Estonia suggesting for the need of more efficacious vaccines than those currently
available.

Acknowledgements: This study was founded by grant from the Estonian Science Foundation (9259).



222

EPIDURAL ABSCESS CAUSED BY SCEDOSPORIUM APIOSPERMUM IN AN APPARENTLY
IMMUNOCOMPETENT CHILD

C. Cruysmans?, H. Rodriguez-Villalobos?, D. Dumitriu®, M.-C. Nassogne?, D. Van der Linden*

1Service de Neuropédiatrie, >Service de Microbiologie, 3Service de Radiologie Pédiatrique, *“Maladies
Infectieuses Pédiatriques, Service de Pédiatrie Générale, Cliniques Universitaires Saint-Luc, Bruxelles, Belgium

We report the case of a 7-year old boy without any known risk factors who presented with low grade fever,
severe headache, back pain and stiffness 5 months after hurting his back on a tree stump. At the time of injury a
superficial external wound in the lumbar area was stitched. Back pain and rachis stiffness appeared the week
following the trauma. Both disappeared. The symptoms insidiously reoccurred. Five months post-trauma, the
symptoms worsened with a lethargic state. An urgent spine MRI revealed an epidural abscess at L2-L3 level. He
was managed with intravenous therapy including Ceftriaxone, Vancomycine and Metronidazole and referred to
our centre for further management. Surgical debridement was performed with extraction of three pieces of wood
in the muscular and epidural area at L2 level responsible for compression of the dural sac, drainage of the
muscular mass abscess regarding to L3-L4, and debridement of the necrotic tissues. Scedosporium
apiospermum grew on several specimens. Voriconazole was initiated and dosages were adapted according to
serum level. The patient developed chronic meningitis and hydrocephalus requiring ventriculoperitoneal shunt.
Immunologic study including complete phagocytic function was normal. After one year of antifungual treatment,
despite a Voriconazole-induced photosensitivity, he is now asymptomatic and the control MRI shows reduction of
meningeal enhancement. We decided to empirically stop the therapy and to follow clinically.

Central nerve system scedosporiosis remains rare and difficult to treat. To your knowledge this is the first case of
a child described in the medical literature with such presentation.
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TRENDS IN THE EPIDEMIOLOGY OF BLOODSTREAM INFECTIONS AT A MAJOR EUROPEAN PEDIATRIC
CANCER CENTER

M. Floeth!, G. Lubritz?, A. Tragiannidis?, A. Cremer?, G. Goletz!, R. Koeck*, K. Becker?, A.H. Groll!

1Dept. of Hematology/Oncology, University Children's Hospital, 2Dept. of Medical Microbiology, 3Medical
Controlling, “Dept. of Hospital Hygiene, University Hospital, Munster, Germany

Background: Little data exist on the current epidemiology of bloodstream infections (BSI) in pediatric patients
with cancer and/or hematopoietic stem cell transplantation (HSCT).

Methods: In a single-center, retrospective study, we analyzed all BSI in children and adolescents with cancer
and/or allogeneic HSCT and compared the time periods 2000-2004 and 2006-2010. All pts. received MRSA-
Screening, twice weekly TMP/SMX and non-absorbable polyenes. Quinolone prophylaxis was restricted to allo-
HSCT pts., and systemic antifungal prophylaxis to pts. with AML, recurrent leukemia, and allo-HSCT.

Results: 446 BSI were observed in 289 pts. (55% male; median 8 yrs; 59.2% hem. malignancies, 35.6% solid
tumors, 5.6% other; 24.9% s/p allo-HSCT; 23.6% recurrent cancer; 96.7% with indwelling permanent catheter).
There was a significant increase in BSI over time from 32 to 46.7 /1000 discharges and from 5.6 to 8.4 /1000
inpatient days, respectively (p< 0.001) with a predominance of Gram-positive organisms (75.8%; Gram-negative,
22.3%; Candida spp., 1.9%; no trends). Coagulase-neg. staphylococci were most frequent (41.5%), followed by
viridans streptococci (8.1%), Pseudomonas spp., E.coli (6.7% each). While MRSA and glycopeptide-resistant
enterococci were not observed, ESBL producers and multiresistant E.coli and P.aeruginosa emerged in the
second period (from 0% to 3.9, 1.4 and 1.4%, respectively (p< 0.001)). 31.5% of catheters were removed, and
5.5% of episodes resulted in ICU transfer. The 30-day overall mortality rate was 6% without trend.

Conclusions: This analysis documents a significant increase in the incidence of BSI and the emergence of
resistant Gram-negative organisms in pediatric cancer/HSCT pts. receiving care at a major European treatment
center.
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FREQUENCY OF DETECTION OF CLOSTRIDIUM DIFFICILE IN FECAL SAMPLES FROM CHILDREN WITH
COMMUNITY-ACQUIRED DIARRHOEA IN NORTH-EASTERN PART OF POLAND

D. Rozkiewicz?, K. Fiedoruk?, A. Panasiuk®, M.L. Zaremba?, E. Otdak?

1Pediatric Infectious Diseases, Medical University of Bialystok, 2Department of Microbiology, Medical University
of Bialystok, 3Pediatric Oncology and Hematology, Medical University of Bialystok, Medical Univerisity of
Bialystok, Bialystok, Poland

Background and aims: C. difficile is emerging as a possible pathogen for community-acquired diarrhoea in
children.

Methods: Prospective study was conducted in 491 children with community-acquired diarrhoea and in 137
patients without diarrhoea. Exclusion criterion was hospitalisation during 12 weeks prior to diagnosis.

Results: C.difficile was significantly more common in stool of children with diarrhoea (166/491; 33.8%) that
without diarrhoea (33/137; 24.1%) (p=0.0306). Significant differences in C. difficile occurence were found in
children divided according to age groups (in 1-2 y.o. 41/116 [35.5%)] children with diarrhoea and 4/31 [12.9%)]
children without diarrhoea; p=0.0160; in 2-3 y.0. 22/57 [38.6%] children with diarrhoea and 4/26 [15.4%] children
without diarrhoea; p=0.0345). Analysis of other age groups did not show significant differences in C. difficile
occurence (p>0.05). C. difficile was found with similar frequency in children with diarrhoea who were and were
not previously treated with antibiotics (106/298; 35.6% and 60/193; 31.1%; p=0.3051). Gender, place of
residence and previous nursery/kindergartens/school attendance vs. staying only at home did not influence C.
difficile infection. In 66/166 (39.8%) C. difficile was concomitant to other enterpathogens (in 26 cases other
bacteria were found- Salmonella, EPEC, Klebsiella, S.aureus; in 33 patients viruses were present- Rotavirus,
Adenovirus; and in 7 children both viruses and other bacterias were noted). In 100/166 (60.2%) Clostridium
difficile associated diarrhoea diagnosis was made.

Conclusions: C.difficile could be important etiological agent of community-acquired diarrhoea in children and
therefore routine screening for this pathogen should be conducted, despite previous antibiotics exposure or lack
thereof.



225

OVERLAPING SEASONALITY OF PARANEUMONIC EMPYEMA AND BACTEREMIA DUE TO
PNEUMOCOCCUS IN SOUTHERN CALIFORNIA CHILDREN: DOES INFLUENZA MATTER?

A.C. Arrietal, J. Singh?, M. Nageswaran3, T. Hicks?, N. Ashouri?, D.J. Nieves?, M. Zahn*

linfectious Disease, 2Infectious Diseases, CHOC Children's, University of California Irvine, 3Infectious Diseases,
CHOC Children's, “Orange County Health Department, Orange, CA, USA

Background and aims: Parapneumonic empyema is common in children. Recent reports indicate increasing
rates in contrast to decreasing rates of pneumonia. Although cultures are often negative pneumococcus and S
aureus are common etiologies. Viral respiratory infections, particularly influenza, have been implicated preceding
bacterial pneumonia. We hypothesized that the seasonality of empyema overlaps with pneumococcal bacteremia
and both would be more prevalent during influenza season supporting etiologic role of pneumococcus and add
information on treatment and prevention of empyema in children.

Methods: Retrospective chart review of patients discharged from our institution (July, 2005-December, 2012)
with diagnosis of empyema, as well as those with bacteremia due to pneumococcus, S aureus and S pyogenes
was performed using E coli bacteremia as control.

Results: Yearly cases of empyema increased until 2009. (Fig 1) Empyema (10/129) and pneumococcal
bacteremia (4/46) decreased significantly during summer. (Fig 2) Blood and/or pleural fluid cultures were positive
in 41 (31.8%) empyema patients, pneumococcus was most frequent (Fig 3); 19A(6 and 12) and 3(6 and 7) were
most common serotypes from empyema and bacteremia respectively; 10/11 (empyema) and 17/70 (bacteremia)
S aureus were MRSA.

Seasonal Occurrence of Empyema and Bacteremia due to Respiratory
Pathogens and E coli control
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Conclusions: Yearly cases of empyema increased during study until 2009. Seasonal occurrence of
pneumococcal bacteremia closely overlaps with empyema supporting etiologic role. S aureus and S pyogenes
were not seasonal. Influenza had no impact on empyema or pneumococcal bacteremia.
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ANTIBODY RESPONSE TO STREPTOCOCCUS PNEUMONIAE, HAEMOPHILUS INFLUENZAE AND
MORAXELLA CATARRHALIS PROTEINS AMONG CHILDREN WITH COMMUNITY-ACQUIRED PNEUMONIA
(CAP)

I. C. Borges?, D. C. Andrade?, A.L. Vilas-Boas?, M.S. H. Fontoura?, H. Laitinen3, N. Ekstrom?3, P. V. Adrian*, A.
Barral®, O. Ruuskanen®, H. Kayhty?, C.M. Nascimento-Carvalho?

1Federal University of Bahia School of Medicine, ?2Department of Pediatrics, Federal University of Bahia School of
Medicine, Salvador, Brazil, 3National Institute for Health and Welfare, Helsinki, Finland, 4Vaccine Preventable
Diseases, Respiratory and Meningeal Pathogens Research Unit, Chris Hani Baragwanath Hospital,
Johannesburg, South Africa, 5Pathology Department, Federal University of Bahia School of Medicine and Centro
de Pesquisa Gongalo Muniz, Fundagéo Oswaldo Cruz, Salvador, Brazil, SDepartment of Pediatrics, University of
Turku, Turku, Finland

Background and aims: We aimed to investigate antibody responses to bacterial antigens in children with non-
severe CAP and explore their use for etiologic diagnosis.

Methods: Acute and convalescent serum samples were collected from 733 children aged 2-59months with non-
severe CAP. A fluorescent multiplexed microsphere immunoassay(FMIA) quantified 1gG antibodies against 8
Streptococcus pneumoniae</i> proteins: PcpA and PhtD(supplied by Sanofi-Pasteur), Ply, CbpA, PspAl,and
PspA2(supplied by St.Judes Children's Research Hospital, Memphis,TN and University of Alabama,
Birmingham,AL), SP1732-3,and SP2216-1; 3 Haemophilus influenzae</i> proteins(NTHi-Protein-D, NTHi-0371-
1,and NTHi-0830); and 5 Moraxella catarrhalis </i>proteins(MC-Omp-CD, MC-RH4-2506, MC-RH4-1701, MC-
RH4-3729-1,and MC-RH4-4730). Increase in antibody level was used for etiologic diagnosis. Continuous
variables were analyzed using Mann Whitney test and categorical using Chi-square test.

Results: The rates of immune responses are depicted in tablel. <i>H. influenzae</i> infection was more often
among patients with paired samples collected 21-28 days apart(14.8%[n=31]vs</i>.8%[n=42],p=0.005; and
10%[n=21]vs</i>.4.4%[n=23],p=0.004) compared to patients with different time intervals by using=1.5-fold and=2-
fold increase, respectively. By considering=2-fold increase, children with infection by each bacterium were
younger(median[25"-75"percentile] months)  than  those  without the infection by: <i>S.
pneumoniae</i>:23.8[13.5-33.9]vs.</i>26.1[14.1-41.6],p=0.02; <i>H. influenzae</i>:15[10-33.9]vs.</i>26.2[14.3-
40.4],p=0.003; <i>M. catarrhalis</i> 16.2[10.9-30.4]vs.</i>25.8[14.1-40.2],p=0.04).

Conclusions: The frequency of immune responses varied widely by using different cut-offs of antibody level
increases. Interval between paired serum samples and age also influenced the diagnosis of these bacterial
infections.

Acknowledgements: We thank Intercell for supplying:SP1732-3,SP2216-1,NTHi-Protein-D,NTHi-0371-1,NTHi-
0830,MC-Omp-CD,MC-RH4-2506,MC-RH4-1701,MC-RH4-3729-1,and MC-RH4-4730.

IgG increase <SPS, <i>H. influenzae</i> || <i>M. catarrhalis</i> | Total recovery rate
pneumoniae</i>
| >1.5-fold | 203(27.7%) | 73 (10%) | 33 (4.5%) | 256 (34.9%)
| >2-fold | 111(151%) | 44 (6%) | 20 (2.7%) | 153 (20.9%)
| >4-fold | 33 (4.5%) | 10 (1.4%) | 2 (0.3%) | 42 (5.7%)

[Tablel. Antibody responses using distinct cut-offs]</i>



227

THE HUMAN BOCAVIRUS IS ASSOCIATED WITH LUNG- AND COLORECTAL CANCERS AND PERSISTS
IN SOLID TUMOURS

V. Schildgen, M. Malecki, R.L. Tillmann, M. Brockmann, O. Schildgen
Kliniken der Stadt Kéln, Cologne, Germany

The human bocavirus (HBoV) is the second human pathogenic parvovirus. It causes respiratory infections and
gastroenteritis. Some autonomous animal parvoviruses and also some human non-autonomous parvoviruses are
known to persist and even integrate into the host genome resulting in transformation of the infected cells and
eventually contribute to the multi-step development of cancer. Surprisingly, also HBoV persists in a so far
unknown percentage of patients without causing clinical symptoms beyond those of the primary infection.In total,
11 of 60 (18.3%) lung and 9 of 44 (20.1%) colo-rectal tumors were tested positive for HBoV DNA, confirmed by
sequencing and/or Southern-blotting. HBoV DNA thereby is present in the nuclei of infected cells, either in single
or multiple copies, and appears also to form filaments. The data show that HBoV is present in lung and colorectal
cancers. This gives rise to the hypothesis that the virus plays an active role in cancer by interactions with the host
genome, or contributes to cancer development indirectly by inducing a persisting inflammation, as other DNA
viruses like the human hepatitis B virus do. The occurrence of HBoV-DNA-filaments could confirm the postulated
sigma- or rolling- hairpin replication mechanism. Moreover it must be concluded that it should be our foremost
challenge to avoid human bocavirus infections to convert to a persistent form. This has to be done in childhood,
when the majority of HBoV infections occur, e.g by development of novel vaccines.
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CLINICAL CHARACTERISTICS OF CHILDREN WITH VIRAL SINGLE- AND CO-INFECTIONS AND A
PETECHIAL RASH

H. Schneider?, O. Adams?, C. Weiss3, U. Merz?, H. Schroten?, T. Tenenbaum?*

1paediatric Infectious Diseases, University Children’s Hospital Mannheim, Heidelberg University, Mannheim,
?Institute of Virology, University Children's Hospital, Heinrich-Heine-University, Dusseldorf, 3Department of
Statistics, Medical Faculty Mannheim, Heidelberg University, Mannheim, “Children's Hospital St.
Annastiftkrankenhaus, Ludwigshafen, Germany

Background: Children with petechial rash are more likely to undergo invasive diagnostics, to be treated with
antibiotics for potential bacterial infection and be hospitalized. However, viruses have also been associated with
petechial rash. Nonetheless, a systematic analysis of viral infections with modern available techniques as
guantitative real time polymerase chain reaction (q-PCR) in the context of petechial rash is lacking. The purpose
of this study was to prospectively uncover viral pathogens that may promote the emergence of petechiae in
children and analyse the correlation with the clinical characteristics and course.

Methods: We conducted a prospective study in children (0 to 18 years) presenting with petechiae and suspected
infection at the emergency department between November 2009 and March 2012. In nasopharyngeal aspirates
the following viruses were analysed by g-PCR: Cytomegalovirus, Epstein-Barr virus, parvovirus B19, Influenza A
and B, parainfluenza viruses, human respiratory syncytial virus A and B, human metapneumovirus, rhinovirus,
enterovirus, adenovirus, human coronavirus OC43, 229E, NL63 and human bocavirus.

Results: A viral pathogen was identified in 67% of the analysed 58 cases with petechial rash. Virus positive
patients showed a significant higher incidence of lower respiratory tract infections. Forty-one percent were viral
co-infections, which were significantly younger than virus negative patients, had a higher leukocyte count and
were longer hospitalized.

Conclusions: A petechial rash is frequently caused by viral single- and co-infections and can rapidly be
identified via g-PCR. The specific role of viral pathogens in children with a petechial rash has further to be
clarified in future studies.
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SURAMIN INHIBITS ENTEROVIRUS 71 REPLICATION IN VIVO BY BLOCKING VIRUS ENTRY INTO
TARGET CELLS THROUGH BINDING OF THE NAPHTHALENE TRISULFONIC ACID GROUP TO THE
VIRAL CAPSID

P. Ren'?, S. Xu!, B. Bailly!, X. Chen?, J. Li3, G. Zou?, Q. Li4, R.M. Altmeyer!

1Anti-infection Group, Institut Pasteur of Shanghai - Chinese Academy of Sciences, Shanghai, China, ?Viral
Pathogenesis Laboratory, Institut Pasteur, Paris, France, 3WuXi AppTec, Shanghai, “Institute of Medical Biology,
Chinese Academy of Medicine Science, Kunming, China

Background: Enterovirus 71 (EV71) is the causative of Hand Foot and Mouth Disease, which caused diseases
in millions of children. There is no approved anti-viral nor vaccine. The aim of our study is to identify therapeutics
to treat and prevent severe EV71 infections.

Methods: A clinically approved drug collection was screened in a quantitative RT-PCR based platform. Potency
of hits was evaluated by plaque assay. Time of addition (T.O.A.) test was used to identify the target steps in viral
life cycle. The binding between Suramin and EV71 viral particle was evaluated by STD-NMR. In vivo efficacy was
tested in EV71 infected 10-day-old ICR mice and adult rhesus monkeys.

Results: ICsp and ICgo of suramin in rhabdomyosarcoma cells are 0.08 uM and 0.49 puM, and CCso>1mM.
Treatment with Suramin at 50 mg/kg/day in EV71 infected 10-day-old mice reduced the mortality for 30% and in
monkey peak viral load was reduced. Suramin blocks the virus-cell attachment in T.O.A.. Inhibition by a set of
poly-sulfonated and poly-sulfated compounds indicates that sulfur groups are involved in the mechanism of
action. STD-NMR analysis confirmed the binding between Suramin and EV71 particle on sulfonate groups.

Conclusions: We identified suramin as EV71 entry inhibitor both in vitro and in vivo, which sulfonated groups
bind to EV71 particle and compete with cellular receptors or attachment factors. Suramin is an approved pediatric
drug with a long history of clinical using, and represents a promising candidate for therapy and prevention of
severe EV71 infections and HFMD.
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A 3 YEAR RETROSPECTIVE REVIEW OF VIRAL RESPIRATORY ISOLATES IN PAEDIATRICS INTENSIVE
CARE ADMISSIONS

0. Omolokun?, C. Moore2, M. Jardinel
1Paediatric Intensive Care Unit, 2Public Health Laboratories, University Hospital of Wales, Cardiff, UK

Introduction: During the HIN1 2009 Pandemic season, all children ventilated on Paediatrics Intensive Care
(PICU) for respiratory failure had respiratory samples taken for virology screen.H1IN1 (2009) was declared
eradicated both national and internationally in August 2010.We reviewed results of samples taken during and
beyond this period and compared the respiratory isolates.

Methods: All Nasopharyngeal Aspirates, Non -direct bronchoalveolar lavage or tracheal secretions from
admissions in the months of September to April of 2009/2010, 2010/2011and 2011/2012 was reviewed. The
months of May to August of each year were regarded as ‘offpeak’ and so left out of the study. PICU admissions,
discharges and death notifications records werecorrelated with virology reports.

Results: Samples were processed from 287 PICU patients/episodes. 192(67.1%) of the children were ages 0-2
years.(154)53.8% of the patients were male. One or more Respiratory viruses was isolated in 159 samples(55%).
RSV accounted for 77(48.4%) of the positive samples, Rhinovirus 45(28.6%), Para-influenza Virus Typel-4,
14(8.8%), Adenovirus 9(5.7%), Pandemic H1IN1 (2009) 8(5.1%) and HumanMetapneumovirus 2(1.3%) .
Coinfection was found in 12 (7.5%) of the positive samples. There were ten(3.4%) mortalities from the study
population. A serious co-morbidity was present in all10(100%) mortalities. A respiratory virus was isolated in 7/10
(75.%) of the deaths. No positive swabs for HIN1 (2009) was found afterJanuary 2011.

Conclusion: With the Pandemic H1IN1 (2009) truly over, resources needs to be devoted to common viruses with
greater burden of disease.
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PERSISTENT OUTBREAKS OF HAND, FOOT, AND MOUTH DISEASE CAUSED BY EV71 IN SHANGHAI
SINCE 2007

M. Zeng?, X. Wang?
linfectious Disease Department, Children's Hospital of Fudan University, 2Fudan University, Shanghai, China

Background and aims: Since 2008 Hand-foot-mouth disease (HFMD) has become a major infectious disease in
China. Understanding of the local epidemiology of HFMD is helpful to formulate the strategy of preventing the
outbreak of HFMD.

Methods: This study analyzed the demographic data, seasonal pattern, pathogen of HFMD in children in
Shanghai between 2007 and 2011.

Results: A total of 39807 outpatients were diagnosed as HFMD, 1169 (2.9%) were confirmed to have
neurological complications and 15 (0.04%) developed pulmonary edema/hemorrhage and 12 (0.03%) died.
HFMD peaked from April to July in Shanghai. Since 2008, the major population affected has shifted from local
preschool-attending children to migrant and home-care younger children. Between 2009 and 2011, 3254 stool
samples taken from inpatients were tested for EV-A71 and Cox-A16, which were detected in 1906 (58.57%) and
407 (12.51%) samples, respectively. Besides, EV-A71 and Cox-Al6 were detected in 871 (88.97%) and 15
(1.53%) of 979 specimens from severe cases, and in 1035 (45.49%) and 392 (17.23%) of 2275 specimens from
uncomplicated cases. All 16 cases with pulmonary edema or hemorrhage were attributable to EV-A71 infection.

Conclusion: HFMD is a top health priority problem in Shanghai. Home-care, migrant young children are the
predominantly susceptible population. The dominant circulation of EV71 is associated with the outbreak of HFMD
and the occurrence of severe and fatal cases.
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IDENTIFICATION AND CHARACTERIZATION OF A NON-SIALIC ACID-BASED DRUG AS AN INHIBITOR OF
HPIV-3'S HEMAGGLUTININ-NEURAMINIDASE WITH ANTIVIRAL ACTIVITY IN VITRO

B. Bailly'?, Q. Zhu?, P. Guillon?, R. Altmeyer!, M. von ltzstein?

1Anti-infection Research Unit, Institut Pasteur Shanghai - Chinese Academy of Sciences, Shanghai, China,
2Virology Lab, Institute for Glycomics - Griffith University, Gold Coast, QLD, Australia

Background and aims: The human parainfluenza type-3 virus (hPIV-3) is one of the principal etiological agents
of acute respiratory infections (ARIs) in less than 2-years old worldwide. Although a few molecules have shown
antiviral potency in vitro, they remain poorly efficient. This study aims to discover non-sialic acid-based inhibitors
of hPIV-3 hemagglutinin-neuraminidase (HN) that could help better understand the mechanism of sialidases, and
potentially give rise to combinatorial therapies.

Methods: A library of 1280 approved-drugs was screened by neuraminidase-inhibition assay. The hit compounds
were then characterized for their ability to inhibit both functions of HN, as well as infection in vitro. Their inhibitory
mechanism towards HN was then investigated by enzyme kinetics, and confirmed by competition STD-NMR
experiments.

Results: The drug E02 was found to efficiently inhibit both the neuraminidase and hemagglutinin activities of HN
with ICsos of respectively 12.67 uM and 30 puM. In addition, the drug inhibits viral propagation at binding stage in
vitro with an ICsp of 3 uM. The enzyme kinetics data suggest that the drug inhibits the sialidase via a non-
competitive mechanism (Ki=4.9 pM), which was confirmed by competition STD-NMR experiments in presence of
a competitive inhibitor of HN.

Conclusion: We successfully identified EO2 as a non-competitive inhibitor of hPIV-3 HN. Together with further
investigations into the localization of the drug binding site as well as combinatorial drug tests, these findings will
greatly help understand how to better impair the mechanism of HN for the development of new anti-parainfluenza
therapies.
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SEVERE ADENOVIRUS INFECTION IN THE PAEDIATRIC POPULATION OF SOUTH EAST SCOTLAND
R. Nelson?, L.K.B.R. Jones?, K. Templeton?, A. Hardie?

1Department of Medical Paediatrics, Royal Hospital for Sick Children, 2Department of Virology, Royal Infirmary of
Edinburgh, Edinburgh, UK

Background and aims: Adenovirus infection is known to have high morbidity and mortality in paediatric severely
immunocompromised patients. However, there are limited reports for patients without immunocompromise. Our
aim was to characterise severe adenoviral infection in the paediatric population in South East Scotland.

Methods: Patients with systemic adenoviral infection were identified from positive blood PCR results between
Sep 2011 and August 2012. Further information was gathered from clinical and laboratory records.

Results: 16 patients with positive blood adenovirus (Adv) PCR were identified. The adenovirus types were Adv2
( 1 case), Adv3 (13 cases), and Advl4 ( 2 cases). 9 (56%) were male, 7 (44%) female, with median age 16
months (range 6 months to 15yrs 5 months). Two patients had significant immunocompromise, 6 had other
underlying conditions and 8 were otherwise well.

Symptoms observed at presentation were fever, respiratory symptoms, sepsis/septic shock, gastrointestinal
symptoms, petechial rash, stridor, prolonged febrile convulsion and intussusception.

Mean CRP at presentation was 86, mean white cell count was 11.6, mean neutrophil count 6.9 with 58% having
normal cell counts.

Of the 16 patients identified, 5 required intubation and ventilation. 1 required inotropic support. 4 patients were
treated with the antiviral cidofovir according to local protocol. There were no fatalities.

Conclusion: Severe adenoviral infection is emerging as a cause of severe disease in immunocompetent children
as well as significant morbidity in children with underlying conditions. It is not restricted to one adenovirus type.
Inflammatory markers are often normal. Cidofovir has been used successfully in severe cases.
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CLINICAL SPECTRUM OF DENGUE FEVER AND DENGUE HEMORRHAGIC FEVER IN CHILDREN'S
HOSPITAL, LAHORE DURING DENGUE EPIDEMIC OF 2011

N. Rana
Accident and Emergency Dept, The Children's Hospital, Lahore, Pakistan

Aim: To find out the clinical spectrum in children suffering from dengue fever age 1 to 14 year admitted from
September 2011 to November 2011 in Children Hospital and ICH Dengue ward.

Material and methods: A descriptive study. During this period, 10250 patients visited the triage area of dengue.
Patients were divided into three groups on basis of their ages. Data was recorded on a pre-designed pro forma.
Relevant investigations were done. Children having enteric fever, hematological and oncological problems were
excluded. Informed consent was taken for all patients.

Result: 450 children were included in study. 54.44% patients were seen in group-lll. (n=245) and then in group
II: 32.66%. High grade fever was present in 86.66% in group Il & Ill. Common clinical features were bone pains
and myalgias (28%), pain abdomen (25.7%) and vomiting (24.8%). Systemic findings were: Hepatomegaly (49.7
%), Lymphadenopathy (33.7%), Tachypnea (22.8%), ascites (14.8%), pleural effusion (11.3%) and rapid pulse
(12.6%). Signs of circulatory failure; cold clammy skin (32.8%) and low grade fever with weak pulse (27.5%).
Investigations showed Low TLC (47.3%), low platelets count (47.3%) and raised hematocrit in 35.1% of patients.
Anti-Dengue IgM antibodies were present in 327 cases. Out of these, 63.7% were diagnosed as Dengue fever
and 8.8% were labeled as Dengue Hemorrhagic Fever on the basis of clinical criteria and investigations.

Conclusion: More cases of Dengue fever were present in children from age 10 to 14 year of age. DHF was less
common in children of any age.
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THE EPIDEMIOLOGY OF VARICELLA-RELATED HOSPITALIZATIONS IN TURKEY FROM 2008 TO 2012: A
NATIONWIDE SURVEY DURING THE PRE-VACCINE ERA (VARICOMP STUDY)

E.C. Dinleyici?, Z. Kurugol?, N. Bayram?3#, |. Devrim3, O. Turel®, O. Yasa®, H. Tezer’#8, E. Alhan®, N. Dalgic'®, N.
Uygur-Kulcul, H. Ozdemir!?13, M. Emiroglu'4, G. Sensoy?®, E. Ciftci'?, C. Nuhoglu'®, M.A. Tas'’, O. Metin-
Timur!®, M. Elevli*?, M. Kondolot?°, A. Kara?!, S. Celebi??, A. Tapisiz®8 D. Aygun?3, M. Ozen?*, E. Guler®, A.
Somer?8, S. Velipasalioglu?’, S. Oncel?®, M. Ceyhan??, H. Apa3, C. Kuzdan®, N. Hatipoglu®, M. Erguven®, E.
Kocabas®, A. Kanik?, B. Gulhan?, A. Say*!, N. Belet', E. Ince'?, C. Sag?®, T. Tas'’, G. Tanir8, M. Bahar®®, M.
Ozturk?®, M. Celik?', M. Hacimustafaoglu??, S. Akarsu??, A. Elmas?4, E.S. Arisoy?®, D. Odabas'?, B. Bilac?, G.
Akcal®, F. Akin'?, A.R. Namli®, A. Parlakay?!, C. Kocaoglu'?, B. Caliskan?®, S. Incesoy-Ozdemir'?, Z.A. Yargic®,
U. Celik3°

1Department of Pediatric Infectious Disease and Pediatric Intensive Care Unit, Eskisehir Osmangazi University
Faculty of Medicine, Eskisehir, 2Ege University, Faculty of Medicine, 3Dr Behcet Uz Children's Training and
Research Hospital, “Tepecik Training and Research Hospital, Izmir, 3Kanuni Sultan Suleyman Training and
Research Hospital, ®Medeniyet University Goztepe Training and Research Hospital, Istanbul, “Ankara Diskapi
Children's Training and Research Hospital, 8Gazi University Faculty of Medicine, Ankara, °Cukurova University
Faculty of Medicine, Adana, 1°Sisli Etfal Training and Research Hospital, *1Zeynep Kamil Maternity and
Childrens' Diseases Training and Research Hospital, Istanbul, ?Konya Training and Research Hospital, Konya,
BAnkara University Faculty of Medicine, Ankara, *Necmettin Erbakan University Meram Faculty of Medicine,
Konya, *0Ondokuz Mayis University Hospital, Samsun, ®Haydarpasa Numune Training and Research Hospital,
Istanbul, ’Dicle University Faculty of Medicine, Diyarbakir, ®Dr. Sami Ulus Maternity and Children Hospital,
Ankara, ®Haseki Educational and Research Hospital, Istanbul, 2°Erciyes University Faculty of Medicine, Kayseri,
2!Hacettepe University Faculty of Medicine, Ankara, 2?Uludag University Medical Faculty, Bursa, 2®Firat University
Faculty of Medicine, Elazig, 2*Suleyman Demirel University Faculty of Medicine, Isparta, 2>Sutcu Imam University
Faculty of Medicine, Kahramanmaras, ?6Istanbul University Istanbul Medical Faculty, Istanbul, 2’ Akdeniz
University Faculty of Medicine, Antalya, 8Kocaeli University Faculty of Medicine, Kocaeli, 2°Eskisehir Osmangazi
University Faculty of Medicine, Eskisehir, *°Adana Numune Education and Research Hospital, Adana, Turkey

Background: Although it is usually self-limiting, varicella can cause complications that are potentially serious and
require hospitalization. The aim of VARICOMP study was to evaluate pediatric varicella-related hospitalizations in
children before vaccine introduction.

Methods: Medical records of children requiring hospitalization due to varicella from 28 health care centers in 14
cities (representing 50% of the childhood population in Turkey) from 2008-2012, have been evaluated.

Results: 1936 children (69.2% previously healthy) were hospitalized for varicella over the 4-year period. Most
cases occurred in January-March and May-July. The median age was 3 years, and boys outhumbered girls. Most
cases were in children under 5 years of age, and 28.1% were < 1 year of age. Among the 1936 children, most
common complication is neurological (18.6%). Secondary bacterial infections are reported in 17.8%, respiratory
complications in 15.6%, hematological complications in 4.9%. 17.6% out of children have been hospitalized due
to underlying disease, 9.6% due to severe varicella, 6.7% due to fever, 8.5% due to feeding difficulties. The
median length of the hospital stay was 6 days and the mortality rate was 0.36%.

Conclusion: This study confirms that varicella-related hospitalizations are common, especially in previously
healthy children. The incidence of this disease was higher in children < 1 year of age. Varicella vaccine was
introduced to the National Immunization Program in January 2013 and we plan to evaluate vaccine effectiveness
in the next 4 year period in same geographical area and to evaluate potential need for the second dose at
preschool period.
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INVASIVE GROUP A STREPTOCOCCAL INFECTIONS IN CHILDRENS ADMITTED WITH VARICELLA IN
MIDWESTERN REGIONAL HOSPITAL

A.M. Ismailt, N. O'Connor?, C. O'Gorman?, B. Linnane3, J. Powell3
1Department of Paediatrics, 2Deparment of Microbiology, 3Mid Western Regional Hospital, Limerick, Ireland

Introduction: Group A streptococci(GAS) are bacteria commonly found in the throat and on the skin. The vast
majority of Group a Strep infections are mild illnesses, such as strep throat and impetigo. Occasionally however,
these bacteria can cause much more severe and even life-threatening diseases, such as necrotizing fasciitis and
Streptococcal Toxic Shock Syndrome (STSS). the risk of invasive GAS infection during the varicella zoster
infection is much higher.

Aim: To audit number of childrens admitted in Mid western regional hospital with varicella infection complicated
by group a streptococcal infection.

Methods: Number of childrens admitted with varicella and associated complication with group A stertococal
infections in Midwestern Regional Hospital from June 2002-June2012 from HIPE search,Microbiology laboratory
data search,Canvasing the paediatrics consultant about children admitted under their care. Chart review of the
admissions, Date of birth, Gender, Date of admission, Date of discharge, Area infected by group A streptococcal
infection.

Results: 193 children admitted with varicella during this study period. 94(48%) female and 99(52%) male median
length of stay in hospital was 5.5 days ranges from 1-12 days.9 children that is 3% of the total admission with
varicella had necrotizing fascitis secondary to invasive group a sterptococcal infection at various different sites of
the body.

Conclusion: This study provides a minimum estimate of severe complications resulting from varicella in children
in the midwetern region. Most complications, excluding the death, occur in otherwise healthy children and thus
would be preventable only through a universal childhood immunisation programme in Ireland.
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WHAT IS THE NORMAL INCIDENCE OF RESPIRATORY COMPLAINTS IN CHILDREN? FIRST RESULTS OF
THE CHILD-IS-ILL STUDY ('KIND-EN-ZIEKMETING')

E. de Vries
Paediatrics, Jeroen Bosch Hospital, 's-Hertogenbosch, The Netherlands

Background and aim: Many children with respiratory tract infections (RTI) are referred to a paediatrician
because they are ill 'too often'. But what is too often? And when should investigations into potential underlying
disease be undertaken? In the Child-is-ill study respiratory tract symptoms (RTS) matching possible RTI are
studied in 2-18-year-old children from the Dutch general population.

Methods: In an online prospective 2-year cohort study parents are weekly asked about RTS in their child(ren)
during the preceding week; if present, additional questions about complaints, doctor visits and use of antibiotics
are asked. The study was advertised through social media and the internet.

Results: During 2012, parents enrolled 749 children (376 boys; 1/3< 4yrs, 1/3=4-9yrs, 1/3>9yrs; families: 640
non-smoking, 283 non-atopic); 24,033 childweeks were reported, with 'no complaints' in 84% of them. The
number of weeks with 'no complaints' increased in spring and summer, and with decreasing age. Cough, stuffy
nose, runny nose, throatache and headache were reported most often (1581x, 1093x, 966x, 798x, 728X);
earache, hoarseness and dyspnea were reported 312x, 302x and 213x. Rather unexpectedly, ear discharge was
seldom reported (74x). Often, several complaints were concomitantly reported.

Conclusion: The - preliminary - results may be 'stating the obvious'. However, it is important to collect solid
evidence to support clinical experience; this will help to identify children who are 'different’. Also, these data can
be used to compare with groups of children with identified underlying disease. The Child-is-ill study aims to reach
1000 inclusions (100,000 childweeks) to help solve these clinical questions.
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INCIDENCE OF RESPIRATORY SYMPTOMS IN CHILDREN WITH DOWN SYNDROME: FEASIBILITY OF A
WEB-BASED PARENT-REPORTED PROSPECTIVE STUDY

R.H.J. Verstegen, E. de Vries
Paediatrics, Jeroen Bosch Hospital, 's-Hertogenbosch, The Netherlands

Background and aims: Respiratory tract symptoms (RTS) are common in children with Down syndrome (DS),
they are often, but not always, the result of respiratory tract infection (RTI). We designed a web-based study to
determine the rate of RTS in DS children in relation to common comorbidity ('KiDS-dagboekstudie').

Methods: Parents were informed about the study through social media. Upon enrollment, parents weekly receive
a web-based questionnaire for two years. When the child has had symptoms in the preceding week, additional
questions about the type of complaints, doctor visits and use of antibiotics are shown. Additionally, parents
receive three questionnaires (t=0,1&2yrs) on the family situation, comorbidity and daily (school) activities. The
results will be compared to the Child-is-ill study (‘'Kind-en-Ziekmeting') that is being run in an identical fashion in
children that are considered to be 'normal as to being ill' by their parents.

Results: Between January-August 2012, 98 DS children were enrolled (mean age 6yrs, range 0.1-17.6; 57%
boys). Table 1 shows comorbidity; Table 2 shows data on RTS. In the first 3 months, the weekly response rate
was stable and remained high at 89% (range 84.7-92.9%).

Conclusion: We designed a feasible web-based study to collect prospective data on parent-reported RTS in DS
children. The preliminary results show that parent-reported RTS are a considerable problem in DS children that
warrants further study.

TABLE 1 TABLE 2

Comorbidity in DS children RTS in children with DS

Congenital heart disease 37% | History of suffering from frequent serious RTI | 73%
Hypothyroid disease 15% | History of RSV infection 25%
Diabetes mellitus 0% History of wheezing 29%
Celiac disease 2% 26 courses of antibiotics for RTI 52%
Hearing loss 41% | History of antibiotic prophylaxis 18%
Chronic snoring 13% | History of inhaled corticosteroids 31%

[Tables]
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LYMPHOPENIA IN CHILDREN - IS POTENTIAL SUSCEPTIBILITY TO INFECTIOUS DISEASE BEING
IGNORED?

A. Sekhon?, K.C. Richardson?, N. Makwanal, S. Hackett?, P. Arkwright®

1Department of Paediatrics, Sandwell General Hospital, 2Department of Paediatrics, Birmingham Heartlands
Hospital, Birmingham, 2Department of Paediatric Immunology, Royal Manchester Children's Hospital,
Manchester, UK

Background and aims: Paediatric lymphopenia may reflect immunodeficiency and therefore susceptibility to
Infectious Disease. A systematic approach is required to manage lymphopenia. The only UK guideline is the
archived primary immunodeficiency network guideline which recommends that lymphopenic infants should be
followed-up and severe combined immunodeficiency (SCID) considered if lymphopenia persists. A retrospective
audit was conducted at Sandwell Hospital UK to assess if paediatric lymphopenic patients were appropriately
identified, investigated and referred. The standards used were best practice recommendations from
immunologists.

Methods: All paediatric patients >28 days with lymphopenia were identified from laboratory records over a period
of 11 months. The group was divided into those < 1 year (age group at greater risk of SCID) and 21 year. Data
regarding diagnosis, lymphocyte counts, further investigations and referrals was analysed.

Results: 209 lymphopenic patients were identified. 26 were < 1 year; 27%(7/26) had their lymphocyte count re-
checked within 2 weeks. The lymphopenia had resolved in 71% (5/7), the remaining 2 patients died shortly after
the abnormal result. 183 patients were 21 year old. 18%(33/183) had their lymphocyte count re-checked within 2
weeks. Lymphopenia had resolved in 85%(28/33). In no cases were further investigations performed or referrals
made. In 4 cases the lymphopenia was commented upon in the discharge summary, although no plan
documented.

Conclusion: The best practice recommendations for lymphopenic patients were not followed. It is important to
identify children who may have underlying immunodeficiency. We have drafted guidelines for managing
lymphopenia.

Guidelines

(overview)

Childunder 6 months Chid 6 monthsto2 years

SCID musthe considerad as a cause
of the ymphopenia.

strongly considerrepeatingblood
test within 2 weaeks unlass child
verywelland astiology of
lymphopeniaabsolutaly clear,

Lymphopenia
persists

Lymphopenianoted onbloodtest (ensure corract age matchad values used),

Child over2 years

Forms of immunadeaficiency otherthan
SCI0 ar2 possible (2. g human
Immunodeficdency virus, DiGeorge
syndrome ). Please consider the dlinical
pleture, youmay adopt a higherthrashold
forrepeatingthe sample thanin youngar
age groups.

Atypicalforms of SCID are possible, as are
otherforms of immunodefidency. Please
congiderthe clinlcal picture and have a

loveerthresholdfor repeatingthe sample,

If the child is
cinically welland
the clinical picture
is of no concern -
lymphopenialikely
tobe secondaryto

Symptoms suggestive of SCID
such as:
*Recurtentinfedtions
(espedially opportunistic
pathogens)
*Falteringgrowth

Lymphopenia
resolves

1fthe child is
clinically welland

Symptoms such as:
“Weightloss

Isolated viral *skinrashes the dinical picture “Fatigue
Nofollowup SCID mwst be iliness. Orfeaturesof other is0f na concern - "Recunent infections
required, considered as acause, immunodeficiendies (listedin ymphopenialikely {includingHzv)
Pleaseraquast Box A) tobe secondaryto *Persistent
lymphocyte subsets isolatad viral bymphadenopathy
and discuss with illness. “Seborrhoeic
dermatis

paediatrician with
interastinhaematology
Jnfactious disease

Pleaserepeat bloodtest within
2weeks and/or invastigate
appropriately accordingto
clinical presentation,

Patient may haye
anaemia, neutropenia
orthrombocytopenia,

Mo follov up
required

If lymphopeniapersists, please discuss
with paadiatrician with interestin
haematology /infectious dise ase

No follow up
required,

Plaase rapeat bloodtest
within 2 weeks and/or
investigate appropriately
accordingto clinical
prasantation,

[A Guideline to Managing Paediatric Lymphopenia]
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PROBIOTIC AND ZINK TREATMENT SHORTENED THE COURSE OF ACUTE VIRUS DIARRHEA IN
INFANTS AND CHILDREN

O. Nadraha, N. Pocilujko
Lviv National Medical University, Lviv, Ukraine

Aim: To evaluate the efficacy of the probiotic & zink use in shortening the duration of acute virus diarrhea in
hospitalized children under 3 years old.

Methods: A single-center, randomized, controlled trial was conducted to collect 356

patients aged 3 mon. - 3 y. and hospitalized in Lviv Infection Diseases Hospital with virus gastroenteritis between
October 2010 and 2012. Included were all previously healthy children with acute diarrhea and / or vomiting. Stool
samples were tested for rotavirus & norovirus by enzyme immunoassay (ELISA) and stool samples were also
cultured to exclude the presence of enteropathogenic bacteria. Patients were randomized to receive conventional
treatment or add-on treatment of probiotic + zink to the conventional treatment.

Results: As a total, 310 children eligible for the study were evaluated (155 receive conventional treatment and
155 with add-on treatment of the probiotics + zink to the conventional treatmen given). Rotavirus antigen was
detected in 61,4%, the rate of norovirus detection was 36,6% The virus-virus coinfection were found in 14,3%.
The mean age of the children was 17,5+2,18 months. The mean duration of diarrhea was 3,7+0,29 days in a
subgroup not received the probiotic + zink therapy and 2,4+0,33 days in a subgroup received it (p< 0,05). The
administration of antimicrobials did not make any differences in diarrhea duration.

Conclusions: 5 days conventional treatment add-on treatment of the probiotics + zink were highly efficacious
and safe in infants and in children for treating severe virus gastroenteritis.
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INVASIVE GROUP A STREPTOCOCCAL INFECTIONS IN PAEDIATRIC INTENSIVE CARE - AN AUDIT OF
CLINICAL PRACTICE

A. Turner?, K. Harvey-Wood?, C. Lucas?

1Department of Paediatric Intensive Care, 2Department of Clinical Microbiology, Royal Hospital for Sick Children,
Yorkhill, Glasgow, UK

Aims: Describe the epidemiology, clinical features and management of children with invasive Group A
Streptococcal infections requiring admission to the PICU.

Methods:

Patient population / Setting: Children aged 0-16 years of age requiring admission to the RHSC PICU over a 6
year period with invasive Group A streptococcal infections.

Case definitions / Inclusions: Patients undergoing therapy for invasive Group A Streptococcal (GAS) infections
within the PICU. Invasive GAS infections were defined as one of three clinical syndromes: streptococcal toxic
shock; necrotising fasciitis; or other invasive disease.

Data extraction: Data was extracted from the PICU Computerised Information System (CIS).
Study design and Patient identification: The study was a retrospective case note review.

Results: 24 patients were identified. 15 patients were boys. The median age was 3.1years. 2 patients died. The
median PICU Length of stay was 7.1 days. 21/24 patients underwent invasive ventilation. The median duration of
ventilation was 120 hours. 14/24 patients (58%) required inotropic support. 7/24 patients (29%) received iv
steroids for primary blood pressure support. 3/24 patients (12%) received IvIG. 15/24 patients (62%) required
surgical interventions. 5/24 patients (21%) had hospital acquired GAS infections (HAI), 19/24 (79%) were
community-acquired infections (CAl).

Laboratory characteristics: All samples were reported as fully sensitive to all antibiotics tested. M-types
reported were as follows: M1; M3.1; M12; M18; M89. The 2 patients who died had M-types M12 and M18.

Conclusion: GAS retains the ability to kill otherwise healthy children in resource rich settings and cause serious
morbidity to others.



242

RISK FOR APNEAS IN PEDIATRIC ACUTE RESPIRATORY TRACT INFECTIONS
J.O. Wishaupt!, E.A.N. van den Berg?, T. van der Ploeg?, F.G.A. Versteegh®, N.G. Hartwig*

1Department of Pediatrics, Reinier de Graaf Hospital, Delft, ?Pieter van Foreest Institute for Education and
Research, Medical Centre Alkmaar, Alkmaar, Department of Pediatrics, Groene Hart Ziekenhuis, Gouda,
4Department of Pediatric Infectious Diseases and Immunology, ErasmusMC-Sophia, Rotterdam, The
Netherlands

Background: Apneas in young children are seen in association with respiratory syncytial virus (RSV) infections.
Based on these observations, it is recommended to hospitalize young children (< 3 months) with an acute
respiratory tract infection (ARI) caused by RSV. However, apneas also occur in children infected with other
viruses than RSV. We hypothesize that apneas are not related to the microorganism itself, but reflect
pathophysiological changes related to infectious status. Within a prospective cohort-study, we analyzed
frequency of apneas in previously healthy young children with symptoms of ARI. We correlated apneas with the
isolated micro-organisms, clinical findings, disease severity and outcome.

Methods: In a cohort of 582 previously healthy children with ARI, real-time polymerase chain reaction (RT-PCR)
was performed on nasal washing specimens for fifteen respiratory viruses and three bacteria. In a subgroup of
241 children < 3 months of age, we compared the clinical data of children with and without apneas.

Results: Nineteen of 241 (7.8%) children had a history of apnea. RT-PCR results were RSV 9/19 (47.4%), non-
RSV 5/19 (26.3%) and negative PCR in 7/19 (36.8%). The disease severity score was significantly higher in the
apnea group. They also required extra oxygen for a longer period.

Conclusions: Apneas in ARI are not restricted to RSV as causative pathogen. The disease severity score is a
better predictor for risk of apneas in young children with ARI than a positive RSV test. Guidelines that
recommend to hospitalize young children with RSV based on the risk of apnea, should be revised.
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FREQUENCIES AND CHARACTERISTICS OF BRONCHOOBSTRUCTIVE SYNDROME IN CHILDREN -
THEN AND NOW

G. Delongal, S. Karabuva?, M. Kuzmani¢?, K. Obradovi¢?

1Department of Pediatrics, Clinical Hospital Center Split, ?Private Ophtalmic Practice, Split, 3Private Pediatric
Practice, Solin, Croatia

Background and aims: Upper and lower respiratory tract obstruction is often found in children. The aim of this
study was to compare the frequency and characteristics of bronchoobstructive syndrome (BOS; obstructive
bronchitis - OB and subglottic laryngitis - SL) in primary pediatric care during the period from 1987. - 1989.
(period 1) and the period from 2007. - 2009. (period II).

Methods: During those periods the same number of children (N=1717) aged from 0 to 6 years was used to edit
data: number of children with BOS, number of attacks, characteristics of BOS during attacks (frequency of acute
respiratory infection symptoms - ARIS, children treated with antibiotics, frequency of pneumonia, number of
hospitalized children).

Results: In period I, statistically significant higher frequency of BOS was found (9.1% versus 25.3%; P< 0.001),
particularly the frequency of OB (5.6% versus 15.7%; P=0.018), as well as the higher consumption of antibiotics
during OB attacks (17.6% versus 40.2%; P=0.015). The frequency of pneumonia was higher during OB attacks
(4.3% versus 11.6%; P=0.937). There was no difference in the frequency of ARIS during OB attacks (80.0%
versus 81.4%; P=0.787) or SL attacks (60.8% versus 45.4%; P=0.085). The children hospitalized because of
BOS attacks was lower during period Il (4.2% versus 3.8%; P=0.419).

Conclusion: Despite the current antibiotic treatments during OB attacks, that has not significantly decreased the
percentage of hospitalizated children. ARIS are commonly found in the clinical presentation of OB; therefore
considering their virus etiology the consumption of antibiotics should be more rational.
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MOLECULAR DIAGNOSIS OF STRONGYLOIDES STERCORALIS IN FECAL SAMPLES BY PCR
COMPARED TO CONVENTIONAL TECHNIQUES

R.H. Soliman, H.Z. Rayan, N.M. Galal
Parasitology Department, Faculty of Medicine - Suez Canal University, Ismaillia, Egypt

Strongyloides is the most neglected of tropical diseases and is considered an extremely common cause of
morbidity and mortality worldwide. Approximately, 100-200 million persons are infected worldwide in 70
countries.Conventional diagnostic techniques don’t efficiently detect the parasite. Therefore, the need for more
efficient methods that improve diagnosis particularly in those at risk to develop the severe disease is warranted.

Stool samples were collected from 115 patients of all age groups living in rural areas in Ismailia governorate,
Egypt. All samples were subjected to agar plate culture (APC), Harada-Mori culture, Baermann concentration,
formalin ethyl acetate concentration (FEAC), and real-time PCR targeting the small subunit of the rRNA gene.

Among the total of 115 stool samples, S. stercoralis was detected by the four conventional methods. Harada-Mori
detected 11 positive samples (9.6%), FEAC detected 13 (11.3%), Baermann concentration detected 16 (13.9%)
and APC detected 18 (15.7%) samples. Real-time PCR assay detected S. stercoralis DNA in 23 (20%) samples.
Threshold cycles (Ct-values) of S. stercoralis positive samples were found to be between 24.45 and 40.35 with a
median threshold of 29.59 cycles.

Real-time PCR is a very sensitive and specific method, offering a two-fold increase in the detection rate of S.
stercoralis by FEAC. It doesn’t require much time to perform, has the ability to detect dead larvae and easy to
perform and interpret the data, but it still the most expensive method. On the other hand, PCR has the ability of
detecting multiple pathogens simultaneously in one test using multiplex real-time PCR.
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SENSITIVITY OF TORCH SCREEN VS URINE FOR CMV IN DIAGNOSING INTRAUTERINE INFECTION IN
MIDWESTERN REGION

A. Ismail, A.M. Murphy, C. Sreenan
Paediatrics, Mid Western Regional Hospital University of Limerick, Co Limerick, Ireland

Introduction: The TORCH screening is a blood tests that is used to check for several different infections in a
newborn. TORCH stands for toxoplasmosis, rubella, cytomegalovirus, herpes simplex, and HIV.Many infants
with intrauterine growth retardation (IUGR) are screened for TORCH infections. A diagnosis of Congenital CMV
can be made if the infant urine is tested with in one week after birth.The yield and costs of TORCH screen may
not be justifiable.

Aim: The aim of the study was to determine the number of congenital infections detected with the current use of
the TORCH screen Vs urine for CMV.

Methods: A review of all TORCH screen results and urine for CMV results were undertaken in a 10 year period
from January 2002 to December 2012 by serology laboratory results with subsequent review of relevant medical
charts.Canvasing the neonatologist about the babies admitted under their care.

Results: During this study period there where 54231 live births out of which 2964 babies were born below tenth
centile out of that 419 with symmetrical IUGR for which TORCH screen was sent and only five are positive that is
1.1% of the total blood test and in comparison to that only 77 urine test was sent for CMV and 17 are positive that
is 20% of the total test.

Conclusion: The yield and costs of TORCH screen may not be justifiable but CMV diagnosis can only be made
if the virus is detected in infants urine during the first week of life.
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IMPROVEMENT OF DIAGNOSIS IN CHILDREN WITH PARASITIC INFECTIONS
S.I. lurian?, S. lurian?, G. Hilma3, M.L. Neamtu?, L. Bera*, A. Muntean®, A. Vidrighin®

1Pediatric Clinic Hospital, Research and Telemedicine Centre in Pediatric Neurological Disease, 2Clinical
Laboratory, Pediatric Hospital, 3Laboratory of Public Health Department, “Medical Statistics Department, Faculty
of Medicine, Sibiu, °Pediatric Hospital, Alba-lulia, 6Lucian Blaga University, Sibiu, Romania

Background: Toxocariasis is a disease caused by roundworms larvae. Immunoglobulin E (IgE) and eosinophils
play roles in allergy and defense against parasites.

Aims: 1.To evaluate Toxocara canis seroprevalence in our county; 2.To establish correlations between Toxocara
infection from one side and IgE levels, eosinophils count and haemoglobin from other side; 3.To improve
parasitic infection diagnosis.

Methods: We've analyzed every 10" patient admitted in pediatric department during 4 weeks period. Inclusion
criteria: children between 1-15 years of age. Blood tests included: haemoglobin, total IgE (nephelometry),
Toxocara canis 1gG (ELISA), eosinophils counts. Stool samples were examined using Kato-Miura method. Data
was statistically analyzed (independent T test).

Results: 47 children were included in study: 12 of them had positive IgG Toxocara canis serology, 38 of them
had elevated IgE levels and 6 of them had parasitic co-infections (ascaridiasis, trichuriasis). 9 of 38 patients with
elevated IgE had positive serology for Toxocara. In order to compare IgE levels of Toxocara seropositive patients
with IgE of seronegative ones, we didn't observe significant difference (p value= 0.354). There wasn't statistical
difference between mean haemoglobin value of seropositive patients versus seronegative ones (p value= 0.597).
We noticed statistical difference between eosinophils counts and Toxocara serology: seropositive patients had
significant eosinophilia as compare to seronegative patients (p value= 0,002).

Conclusions: 1. In our county every 4™ child is Toxocara seropositive and every 8" child has parasitic co-
infections; 2. Eosinophilia represents more specific indicatory than total IgE for Toxocariasis; 3. Kato-Miura /
eosinophils are useful investigations for parasitic infections diagnosis.
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COMPARISON OF TUBERCULIN SKIN TEST AND QUANTIFERON®-TB GOLD IN-TUBE FOR THE
DIAGNOSIS OF CHILDHOOD TUBERCULOSIS INFECTION

A. Somer?!, O. Uzunhan?, S. Hancerli Torun?, K. Koksalan3, N. Salman?, T. Uzunhan?, E. Yekeler*

1Pediatric Infectious Diseases, 2Pediatrics, Istanbul University Istanbul Medical Faculty, 3Microbiology, Istanbul
University, Institute for Experimental Medicine, “Radiology and Radiodiagnostic, Istanbul University Istanbul
Medical Faculty, Istanbul, Turkey

Aim: Tuberculosis (TB) is an important worldwide ongoing health issue. Our aim in this study is to compare a
century-old tuberculin skin test (TST) and QuantiFERON-TB Gold In-Tube (QFT-GIT) test.

Materials and methods: Three hundred fifty three children with the suspicion of TB infection or disease between
5 months and 17.5 years old and TST negative 92 healthy children from the same age group were recruited into
the study. All children were performed TST and QFT-GIT test and their demographic, clinic and laboratory data
were recorded.

Results: A positive QFT-GIT result was obtained in 85 (24%) of the 353 patients and in 2 among the control
group. TST was only positive in 231 (%65) of 353 patients. TST was more positive with the increasing number of
BCG scars. QFT-GIT test positivity was higher (p= 0.003) significantly in cases without scars compared with
cases who have at least one scar. When all the cases were considered, agreement between the two tests were
poor (=0.174) and concordance was 58%. There was a significant discordance between the two tests which arise
from the high number of TDT (+)/QFT-GIT (-) results, especially in children with latent TB infection. The
sensitivity and specifity of QFT-GIT test were 63% and 98% respectively. The sensitivity of TST was 79% and the
specifity was 74.3%.

Conclusion: Although QFT-GIT test is highly specific, it is not sensitive enough to detect TB infection and the
disease. Using TST and QFT-GIT test together may provide more efficient results.
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DISCITIS IN CHILDREN: AN EVOLUTION IN DIAGNOSTIC SUCCESS WITH THE USE OF 16S RDNA PCR
I. Clarke?, E. Menson?, N. Martinez-Alier?, C. Hemsley?, J. Lucas®

1Department of Infection, Guy's and St Thomas' NHS Foundation Trust, 2Paediatric Infectious Diseases, Evelina
Children's Hospital, St Thomas' Hospital, 2*Orthopaedic Department, Guy's and St Thomas' NHS Foundation
Trust, London, UK

Discitis in children is uncommon and it is difficult to secure a microbiological diagnosis. Fever and elevated
inflammatory markers are uncommon. Effective treatment comprises prolonged antibiotic therapy, so establishing
the causative pathogen is important.

In the past 3 years, 7 children with discitis aged under 36 months have been managed at a London tertiary
children's hospital by a multi-disciplinary team including Paediatric Infectious Disease, Spinal, Interventional
Radiology and Microbiology specialists .

Chronologically, the first patient had had 2 months of back and loin pain without fever, normal inflammatory
markers before xray and MR imaging demonstrated T12/L1 discitis. Logistic difficulties precluded timely biopsy
so antibiotics were started empirically without tissue for microbiology.

The subsequent 6 children presented with refusal to weight bear or sit; in all 6, a pre-antibiotics biopsy was
secured at the time of diagnostic MRI under GA. All 6 biopsies (sites L4/5, L2/3, L2/3, L4/5, L5/S1 and L3/4
respectively) were culture-negative. Four of these samples were subsequently sent for 16S rDNA PCR, and in
three of the four Kingella kingae was identified. The result for the fourth sample is currently pending. The first 5
children have made a full recovery following long course antibiotic therapy.

Kingella kingae is an increasingly recognized pathogen in discitis of young children due to increased availability
of molecular diagnostics, specifically 16S rDNA PCR. An accurate microbiological diagnosis of bacterial infection
leads to appropriate patient management, informs prognosis, allows use of narrow-spectrum antibiotics,
determines treatment duration and may slow the spread of antibiotic resistance.
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EXPERIENCE OF A PERTUSSIS NATIONAL REFERENCE LABORATORY IN BRAZIL, IN THE ANALYSIS
OF 7,553 SAMPLES USING CULTURE AND RT-PCR TESTS

D. Leitel, R.M. Blanco?, C.E. Fi6rio!, L.M. Martins?, S.A. Fernandes?, T.R.M.P. Carvalhanas?, A.L.F. Yu?, L.F.
Bricks3, T.M.1. Vaz?, Regional Laboratories, Sdo Paulo State

INational Reference Laboratory for Pertussis, Instituto Adolfo Lutz, ?Respiratory Branch, Secretaria de Estado da
Saude, 3Sanofi Pasteur Vaccines Division, Sanofi, Sdo Paulo, Brazil

Background and aims: In Brazil, pertussis laboratory diagnosis is based on detection of B. pertussis using
culture, a highly specific method, but with variable sensitivity. In 2010, the real-time PCR (RT-PCR), a more
sensitive technique, was introduced. This study aims to describe the results of the culture and RT-PCR tests for
pertussis diagnosis in samples analyzed in the Adolfo Lutz Institute - National Reference Laboratory for
Pertussis.

Methods: 7,553 samples of nasopharyngeal secretions collected from patients with suspected pertussis (age
range, eight days to 85 years) were tested from January/2010 to December/2012. The samples were cultured on
charcoal agar with 10% sterile defibrinated sheep blood and cephalexin, and incubated at 35-37°C for ten days.
RT-PCR was performed in the thermocycler LightCycler ®480 Software release 1.5.0 SP3 - Roche®, using
specific primers and probes for the detection of the toxin gene ptxS1 and the insertion element IS481, and results
were obtained within 24/48 hours.

Results: 19% of the samples (1,448) were positive on RT-PCR and/or culture tests, and the number of positive
tests in the last three years were 151, 750, 547 in 2010, 2011 and 2012, respectively. 376 (5.0%) samples were
positive using both growth culture and RT-PCR; 1,051 (14.0%) were only RT-PCR positive and 21 (0.3%), only
culture positive. In 61 (0.8%) samples, RT-PCR results were not conclusive.

Conclusion: RT-PCR introduction has improved pertussis diagnosis in all age groups, including children < 6
months of age, but it should be performed simultaneously with growth culture to monitor strain variations.
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NEW, RAPID METHODS FOR DIAGNOSING BORDETELLA PERTUSSIS. BORDETELLA PERTUSSIS PCR
ADDED TO CURRENT VIRAL PCR SCREENING OF NASOPHARYNGEAL SAMPLES

K. Healy!, N. Gadsby?, P. Kalima3, L. Jones*, K. Templeton?

1paediatrics, Royal Hospital for Sick Children, 2Virology, 3Microbiology, Edinburgh Royal Infirmary, “Paediatric
Infectious Diseases, Royal Hospital for Sick Children, Edinburgh, UK

Currently, clinical symptoms of pertussis guide testing protocols, but symptoms may be atypical, particularly in
young or partially vaccinated children. Broad screening protocols by molecular methods are now possible which
can include viruses, Mycoplasma and Bordetella pertussis.

Aims:

1. To determine if a broad screening strategy using molecular methods identified more cases of pertussis in
children under 1 year of age than clinically suspected.

2. To describe clinical outcomes of children with pertussis.

Methods: Nasopharyngeal samples (NPS) submitted for respiratory PCR testing in a 3 month period in 2012
were tested by broad respiratory PCR.

PCR to diagnosis pertussis was performed on clinical suspicion from Jan 2012 and these cases were reviewed.

Results: 280 patients under 1 year had a NPS, 112 had pertussis PCR requested (40%). Of these 112 samples,
5 (4.4%) were B. pertussis positive by PCR. A further 21 cases (12%) were identified from testing 168 samples
where pertussis had not been initially requested. Viral co-infections were observed in 18/26 pertussis cases.

23 cases were diagnosed from clinical suspicion. 19/23 were < 3 months. 16/19 (84%) were admitted and 2
required ITU admission. Both ITU cases required high levels of support including prolonged ventilation and
inotropic support.

None of the 4 cases older than 3 months were admitted.
Conclusions: Pertussis will be missed if only tested for when classical symptoms are present. B.pertussis is

often found with other pathogens. Screening strategies using molecular methods should target all possible
pathogens including pertussis as classic features often absent.
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INVASIVE MENINGOCOCCAL DISEASE: THE USE OF POLYMERASE CHAIN REACTION TO INCREASE
DIAGNOSTIC ACCURACY

C. Fernandez-San José?, F. Moraga-Llop?, P. Soler-Palacin!?3, G. Codina*, A. Martin-Nalda'3, C. Figueras'?, I.
Vives Ofios?

1pediatrics Infectious Disease and Immunodeficiencies Unit, Hospital Universitari Vall d'Hebron, 2Universitat
Autonoma de Barcelona, 2Vall d'Hebron Research Institute, “Microbiology Department, Hospital Universitari Vall
d'Hebron, Barcelona, Spain

Background and aims: Invasive meningococcal disease (IMD) remains a serious public health problem.
Bacteriological confirmation and serogroup determination is important for contact management, outbreak
recognition and detailed epidemiological surveillance. Although culture is the gold standard, previous antibiotic
therapy reduces its sensibility. The aim of this study is to assess the utility of polymerase chain reaction (PCR) to
increase diagnostic accuracy of IMD.

Methods: Retrospective study of all children younger than 16 years with microbiologically (positive culture and/or
PCR) confirmed IMD, admitted to our hospital between 2004-2012. PCR and culture were performed
concomitantly in all cases.

Results: Seventy-five patients were included, median age was 3.1 years; 62.3% were male. Serogroup
distribution was: B=86.7%; C=5.3% and Y=1.3% of cases. Almost 7% were caused by non serogroupable
Neisseria meningitidis. Fifty-two percent of patients presented with sepsis, 30.7% with meningitis, and 17.3% with
both of them. Forty-six patients had a positive culture and four of these had a negative PCR. Seventy-one
patients had a positive PCR (29 with negative culture). Previously administered antibiotic was documented in 40
patients, 16 of these were confirmed by PCR only, but this was not significantly different from patients without
previous antibiotic (p=0.11).

Conclusions: PCR was the only test providing evidence for IMD diagnosis and serogroup determination in
38.7% cases. Our study failed to show the association between previous antibiotic therapy and the usefulness of
PCR, possibly due to the low number of patients included. The concomitant use of both techniques yields the
best results in IMD diagnosis.
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COMPARISON OF TWO DIAGNOSTIC TECHNIQUES IN VENTILATOR ASSOCIATED PNEUMONIA IN A
PEDIATRIC INTENSIVE CARE UNIT

B. Yildiz Atikan?, F. Vardar?!, S. Aydemir?, B. Karapinar?

1Department of Pediatric Infectious Diseases, Ege University, Faculty of Medicine, 2Department of Medical
Microbiology, 3Department of Pediatric Intensive Care, Ege University Faculty of Medicine, Izmir, Turkey

Background and aims: Ventilator associated pneumonia (VAP) is the second most common nosocomial
infection in pediatric intensive care units. Multiresistant agents are an increasing problem causing VAP in
hospitals worldwide. There is no optimal diagnostic test to discover the causative agent. The aim of the study is
to compare two non-bronchoscopic techniques (endotracheal aspiration/ETA and mini-bronchoalveolar
lavage/mini-BAL) for the diagnosis of suspected ventilator associated pneumonia (VAP) in pediatric cases.

Methods: Children mechanically ventilated in Pediatric Intensive Care Unit at Ege University Children’s Hospital
were enrolled to the study. 42 patients had suspected VAP and specimens were collected with both methods,
quantitative cultures were obtained and compared for pathogens.

Results: There was no spesific pathogen grown in specimen cultures of 14 patients in both techniques. On the
other hand 14 patients had positive culture results in ETA specimens but their samples were negative when the
aspirates were obtained via mini-BAL. There was no positive result with mini-BAL if ETA cultures were negative.
And 13 patients had the same pathogens grown in their respiratory specimen cultures even they were collected
with ETA or mini-BAL.

Conclusion: In comparison with ETA technique; mini-BAL seems more sensitive to avoid overdiagnosis and
overtreatment of VAP in children similar to adults. Causes and correlations are discussed in the study.
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ORAL PENICILLIN PRESCRIPTIONS FOR CHILDREN IN THE UK: EVIDENCE OF WIDE DOSING
VARIATION IN PRIMARY CARE

S. Saxenal?, Z. Ismael?, C.I. Barker4, M.L. Murray®, |.C. Wong®, M. Sharland’, P.F. Long®#8, on behalf of the
Improving Childrens Antibiotic Prescribing UK Research Network (iCAP)

1Chartfield Surgery, Putney, 2Department of Primary Care and Public Health, School of Public Health, Imperial
College London, 3Institute of Pharmaceutical Science, King's College London, “Paediatric Infectious Diseases
Research Group, St George's University of London, °Centre for Paediatric Pharmacy Research, University
College London School of Pharmacy, London, UK, éCentre for Safety Medication Practice and Research,
Department of Pharmacology and Pharmacy, The University of Hong Kong, Pokfulam, Hong Kong S.A.R.,
"Paediatric Infectious Diseases Unit, St George's Hospital, 8Department of Chemistry, King's College London,
London, UK

Background and aims: The British National Formulary for Children (BNFC) recommends dosing oral penicillins
according to age-bands, weight-bands, and weight-based calculations. This study evaluated how UK GP
prescribing follows current age-band recommendations, which could lead to sub-therapeutic dosing because of
rising childhood obesity.

Methods: Detailed oral penicillin prescriptions for 0-18 year-olds were analysed from the 2010 IMS Disease-
Analyzer database, comprising computerised medical records from 125 general practices (approximately 2% of
the UK population).

Results: For 2010, 388,926 patients aged 0-18 years received 65,737 prescriptions for oral penicillins in total:
amoxicillin (63%), phenoxymethylpenicillin (17%) and flucloxacillin (20%).

The amoxicillin results (for example) showed:

(1) In the age-band under 1 year, no child was prescribed the recommended unit-dose (62.5mg); the majority
received double the unit-dose (125mg);

(2) In the age-band of 1-5 years, 96% were prescribed the recommended unit-dose (125mg);

(3) 40% of 6-12 year-olds and 70% of 12-18 year-olds were prescribed unit-doses below the BNFC
recommendations.

Otitis media prescriptions were analysed separately. The dose in mg/kg/day was calculated using average
weights from the 2010 Health Survey of England, as patient weight was not available. From these data, only
children under 1 year received the recommended dose (40-90mg/kg/day). For children aged 4-15 years, the
prescriptions equated to 10-20mg/kg/day, approximately 33% of the recommended dose.

Conclusions: These results show extensive variation in the dosing of penicillins for children in primary care.
There is an urgent need to review and simplify dosing guidelines, in relation to the weights of children today.
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DOSING OF FREQUENTLY USED ANTIBIOTICS IN EUROPEAN NICUS: POINT PREVALENCE STUDY OF
EUROPEAN STUDY OF NEONATAL EXPOSURE TO EXCIPENTS (ESNEE)

T. Metsvaht!2, G. Nellis2, H. Varendi2, S. Graham?, A. Rieutord?, T. Storme>, P. Vaconsin®, T. Nunn8, J.
McElnay?, J. Millership?, S. Yakkundi’, H. Mulla8, H. Pandya®, M. Turner3, I. Lutsar?, European Study of Neonatal
Exposure to Excipients (ESNEE) Study Group

1Tartu University Hospital, Tartu University, Tartu, Estonia, 3University of Liverpool, Liverpool, UK, *Assistance
Publique Hopitaux de Paris, HOpital Antoine Béclére, SAssistance Publique Hopitaux de Paris, Hopital Robert
Debré, Paris, France, 8Alder Hey Children's NHS Foundation Trust, Liverpool, “Queen’s University, Belfast,
8University of Leicester, Leicester, UK

Background and aim: Little is known about dosing of the most frequently used drug class, antibiotics, in
neonates. This analysis aimed to study dosing variations of frequently used antibiotics in European NICUs.

Methods: A point prevalence study reaching out to as many European NICUs as possible was performed.
Demographic data of neonates receiving any drug on the study day morning chosen within one of three two-week
study periods from January to June, 2012, and the dosing regimen and route of administration of each
prescription was recorded.

Results: In 21 countries 72 hospitals 824 neonates participated. Gentamicin, ampicillin, penicillin and
vancomycin were used most frequently - in 138; 82; 73 and 36 neonates in 41; 31; 23 and 18 hospitals,
respectively. Variability of gentamicin and vancomycin dosing by postmenstrual age is shown on Figures 1 and 2.
Ampicillin was given in a median (IQR) dose of 52 (49;78); and penicillin 43 (30;51) mg/kg at median intervals of
12 (8;12) and 12 (12;12) h, respectively.

Figure 1. Gentamicin dosing in European NICUs. Data are presented as
quartile range, min and max for dose and interval. BNFC recommended dose
range and intervals are shown in dotted lines.
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Figure 2. Vancomycin dosing in European NICUs. Data are presented as
quartile range, min and max for dose and interval. BNFC recommended dose
and intervals are shown in dotted lines.
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Conclusion: While doses of gentamicin are within recommended ranges, the doses of penicillins are almost
double of those in BNFC (30 and 25 mg, respectively). Vancomycin is given below recommended unit dose to %
of neonates. Variations in the dosing may rise from adjustments due to therapeutic drug monitoring of gentamicin
and vancomycin but also from different recommendations in frequently used neonatal drug information sources.
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CRITICAL APPRAISAL OF WEB-BASED RESOURCES PROVIDING PROFESSIONAL EDUCATION ON
ANTIBIOTIC PRESCRIBING IN CHILDREN: 10 MILLION HITS-ONLY 10 GOOD WEBSITES

F. Dubos?, J.A. Bielicki?, G. Nicolini3, M. Sharland?

1paediatric Emergency Unit & Infectious Diseases and ARPEC Education Group, Univ. Lille Nord-de-France,
UDSL, CHRU Lille, Lille, France, 2Division of Clinical Sciences, Infection and Immunity, Paediatric Infectious
Diseases Research Group & ARPEC Education Group, St George's University of London, London, UK,
3Paediatric Department & ARPEC Education Group, San Martino Hospital, Belluno, Italy

Background/aims: Web-based educational tools can provide easy-to-reach, regularly up-dated information to
improve the knowledge about appropriate use of antimicrobials. We aimed to identify and appraise web-based
educational resources for professionals on the optimal childhood use of antibiotics.

Methods: Websites of healthcare organizations and societies involved in infectious diseases and/or pediatrics
and relevant international discussion forums were screened in May 2012 to identify online educational tools for
childhood antibiotic prescribing. Two Google searches were conducted at the same time combining the following
terms: “Antibiotics”, “Children”, “Education” and “Antibiotics”, “Children”, “Healthcare professionals”, “Website”.
Identified resources were appraised using 6 criteria proposed for educational Internet resources (authority,
objectivity/reliability, authenticity, timeliness, relevance for the targeted audience, accessibility/efficiency) with
each criterion scored as met completely/met incompletely/not met.

Results: The two Google searches identified 9,700,000 and 2,790,000 results, respectively, with most of the
websites excluded during title scanning leaving 10 and 12 websites, respectively, of potential interest. Targeted
searching of institutional websites and discussion forums identified 31 further potentially relevant sites. On
detailed review of the content only 10 websites addressed the relevant subject. Among these only APUA:
Alliance for the Prudent Use of Antibiotics and Getsmart from the Centers for Disease Control and Prevention
met all the quality criteria and provided relevant high-quality information.

Conclusion: Although a lot of material on improving childhood antibiotic prescribing targeting professionals is
available online, only a very few websites provide high quality educational information. There is a need for
improved evidence-based online educational material on this topic.
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ANTIBIOTIC PRESCRIPTIONS AMONG CHILDREN AGED BELOW 3 YEARS: TRENDS FROM 2006 TO 2012
IN SOUTHEASTERN FRANCE

P. Bruno?, B. Dunais?, P. Touboul?, C. Sakarovitch?, C. Boulle?, C. Pradier!
1Public Health, 2Clinical Research Department, CHU de Nice, Nice, France

Background and aims: In France, pre-school children frequently receive antibiotics for respiratory tract
infections, particularly 3™ generation cephalosporins (3GC), known to generate microbial resistance. Efforts to
curb antibiotic prescriptions began in Southeastern France in 2000 and were later extended nationwide. Trends
in overall and 3GC prescription for children < 3 years were monitored in the Alpes Maritimes area from 2006 to
2012 both yearly among the overall population and in daycare centres in 2006, 2008 and 2012.

Methods: Volume and type of ambulatory antibiotic prescriptions by general practitioners and paediatricians
were obtained from the National Health Insurance (NHI) for children < 3 years for the first semesters of 2006 to
2012 per aged-matched overall population in the Alpes Maritimes. Between January and April 2006, 2008 and
2012, antibiotic prescriptions were documented by parents of a random sample of < 3 year-old day-care
attendees, and compared using chi-square tests.

Results: Overall prescription/child peaked between 2009 and 2011 and was lowest in 2012. (Tablel).
Amoxicillin+/-clavulanate and 3CG accounted for over 80% of prescriptions. Compared to 2006, the study
population increased by 5.3%, while prescriptions dropped by 4.5%. C3G prescriptions by paediatricians declined
sharply as from 2011. Trends were similar in daycare centres (Figure 1).

Table 1: Population and antibiotic prescription trends for children < 3years of age in the
Alpes Maritimes

2006 2007 2008 2009 2010 2011 2012
# children < 3yrs® 34288 34898 35017 35662 35857 36481 36205

# prescriptions™ 20215 20716 18945 22277 23688 22270 19345
% GP prescriptions™ 57.7% 57.5% 56.2% 55.4% 54.6% 57.7% 60.5%
Prescriptions/1,000 ! 590 594 541 625 661 610 534

*national population register (INSEE); ** national health insurance (AM PACA-Corse);
**general practitioners

[Table 1: Population and prescription trends]
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[Figure 1: Trends in 3GC prescription]

Conclusions: Total antibiotic prescriptions decreased moderately over the 6-year period. Prescription of 3GC by
paediatricians declined sharply. Reasons for the differences in prescription choices between GPs and
paediatricians require investigation.
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TINN2: TREAT INFECTION IN NEONATES 2 AZITHROMYCIN FOR THE PREVENTION OF
BRONCHOPULMONARY DYSPLASIA IN PRETERM NEONATES

V. Elie!?, J. Lowe?, V. Grek*, J. Weinbach®, M. Turner$, S. Kotecha3, E. Jacqz-Aigrain'?, on behalf of the TINN2
Consortium

1Department of Paediatric Pharmacology and Pharmacogenetics, Hopital Robert Debré, Assistance Publique des
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Background: In neonates, pulmonary Ureaplasma colonization, and inflammation may play a role in BPD
development, a multifactorial disease of prematurity. The macrolide antibiotic azithromycin may be effective in
reducing the severity of BPD as it is active against Ureaplasma and has anti-inflammatory properties.

Objectives and clinical trial design: Therefore, the TINN2-project (www.tinn2-project.org) was submitted and
financed by the FP7 program in order to evaluate azithromycin in neonates and obtain a PUMA. The TINN2
Pediatric Investigation Plan has been approved by the PedCo in January 2013.

Within the PIP, the randomised, double-bind, placebo-controlled trial was designed to assess the efficacy of
azithromycin in increasing the rate of survival without BPD in preterm infants of <28 weeks gestation ventilated
within 48hours of birth. The trial will include 810 preterm neonates, born at <28weeks of gestation requiring
respiratory support within 12hours of birth will be recruited. The drug will be given at the daily dose of 10mg/kg for
10days.

Among the main secondary objectives the trial will assess changes in the overall neonatal mortality rate, safety
and pharmacokinetics of azithromycin, pulmonary colonisation by Ureaplasma, and Ureaplasma resistance to
treatment.

Expected outcomes and potential implications: TINN2 will provide the required information on the
pharmacokinetics, efficacy and safety, of azithromycin in the newborn to apply for a PUMA.

TINN2 currently benefits from various paediatric drug evaluation initiatives across Europe, including the ongoing
TINN1-project consolidating a network of units with experience in clinical research that will be used for additional
drug evaluation in neonates.
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POPULATION PHARMACOKINETICS OF CIPROFLOXACIN IN NEONATES AND YOUNG INFANTS LESS
THAN 3 MONTHS OF AGE

W. Zhao?, H. Hill2, C. Le Guellec?, M. Turner?, E. Jacqz-Aigrain!, on behalf of TINN Consortium
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Rabelais University, Tours, France

Background: In the absence of pharmacokinetic and pharmacokinetic / pharmacodynamic studies, ciprofloxacin
is used off-label in neonates with suspected or proven gram negative infection. Within the FP7 EU project TINN
(Treat Infection in NeoNates), our aim was to evaluate the population pharmacokinetics of ciprofloxacin in
neonates and young infants < 3 months in order to optimize ciprofloxacin treatment.

Methods: Blood samples were collected from treated neonates and ciprofloxacin plasma concentrations were
analyzed by HPLC-MS.. Population pharmacokinetic analysis used NONMEM software to optimize dosing.

Results: Ciprofloxacin was administered as an intermittent infusion over 30 minutes or 1 hour at the dose of 10
mg/kg/dose twice daily in neonates and three times daily in young infants. Sixty two babies were included in the
pharmacokinetic analysis and a total of 480 concentrations (pharmacokinetic or scavenged samples) were
available for modeling to determine population pharmacokinetic parameters. Simulation was used to determine
ciprofloxacin dose required to achieve the adequate pharmacokinetic-pharmacodynamics target (AUCo-24/MIC
ratio).

Conclusion: This is the first report of the population pharmacokinetics of ciprofloxacin in neonates and young
infants < 3 months. The developed model will be used to optimize ciprofloxacin treatment in neonates and
infants.
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MANAGEMENT OF PAEDIATRIC TB IN LEADING UK CENTRES - UNVEILING CONSENSUS AND
DISCREPANCIES
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Glasgow, "University Hospital Southampton NHS Foundation Trust, Southampton, 8Birmingham Heartlands
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Background and aims: National UK and international guidelines for the clinical care of children with TB differ in
some fundamental aspects, with recommendations often based on expert opinion. We evaluated clinical practice
in leading paediatric TB clinics in the UK.

Methods: A survey on diagnosis and management of latent and active TB was conducted in 12 specialist
paediatric TB clinics in the UK using an electronic questionnaire.

Results: We had 100% response rate. Heterogeneous practice exists in use of IGRA and TST for screening (see
table). Practice differs when choosing the age cut off for empirical TB prophylaxis for children: < 2yrs (69%) or <
5yrs (31%). In active TB, only 54% of clinicians do colour vision tests before prescribing ethambutol. Opinions
divide on treatment duration of osteoarticular TB: 6 months (46%), 12 months (54%). There is consensus for
conducting a routine HIV test, using drug doses recommended by British National Formulary (BNF) in treating
active TB and monitoring MDR TB contacts without using chemoprophylaxis.

Conclusions: The survey shows marked variation in many aspects of clinical practice, highlighting the need to
review their evidence base. Prospective paediatric studies are urgently required to unify clinical practice.

| ITST alone ITST and IGRA [Either Total
1mo-2yrs 14/12(33%) 8/12(67%) | 12/12
2-5yrs 5/12(42%) 7112(58%) | 12/12
>5yrs 16/12(50%) 16/12(50%) | 12/12
lImmunocompromised | 110/12(83%) 12/12(17%) 12/12

[Screening for latent TB in children, who had BCG]
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IMMUNITY LEVEL TO HAEMOPHILUS INFLUENZAE IN BETA-THALASSEMIA SPLENECTOMIZED
CHILDREN
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Background: Patients with thalassemia and asplenia are at increased risk for infection. The aim of this study
was to determine the Hemophilue influenza type b (Hib) antibody concentration among beta thalassemic patients
with and without spleen.

Material and method: The Hib antibody concentration was investigated in 87 patients with thalassemia, 50 of
who had 