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THE NEED FOR IMPROVED INFLUENZA VACCINES IN CHILDREN
F. Zepp
Department of Pediatrics, Johannes Gutenberg University, Mainz, Germany

Influenza is a serious infectious disease and places a significant burden on children, who
have high rates of infection and illness. An estimated 20-30% of children (< 14 years of age)
attract influenza A and B infections each year. During influenza epidemics, children (< 5
years of age) have the highest rate of medically attended iliness and the second highest rate
of hospitalization. Furthermore, the rate of influenza mortality in children is highest in the
very young (< 1 year of age). Children are key transmitters of influenza and amplify
community outbreaks due to prolonged virus shedding. Thus, vaccinating children can
protect them directly, and the population, indirectly. The serious burden of influenza in
children is reflected in recommendations for influenza childhood immunization programs in
many countries, including the US, Canada, Austria, Finland and most South American
countries.

As young children have a naive immune system, their responses to conventional trivalent
influenza vaccines (TIVs) can be suboptimal. Estimates from clinical trials suggest that in
younger children conventional TIVs have an efficacy of 40-60%, compared with 70-90% in
healthy adults, potentially leaving children with limited protection against influenza. Efficacy
is further compromised by the risk of eventual mismatches of the vaccine composition to
strains circulating during the current influenza season.

To ensure sufficient protection, especially of young children, broader and more potent
immune responses against influenza are required. Therefore, the development of more
efficacious influenza vaccines for children, engaging innovative techniques to improve
immunogenicity, will address an important unmet medical need.
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INSIGHTS ON ATTITUDES TOWARDS PEDIATRIC SEASONAL FLU VACCINATION
P. Sandow
Novartis Vaccines, Berlin, Germany

Children have high rates of seasonal influenza infection and amplify community viral
transmission due to prolonged virus shedding. Therefore, several countries introduced
annual influenza vaccination recommendations for children, particularly for those with
chronic conditions.

Uptake of vaccination by pediatric risk groups is relatively low, with rates estimated to be
41.2% in the US, and 20% to 52% in European countries, leaving many children at risk from
infection.

As the attitudes of parents and health care professionals towards pediatric influenza
vaccination do influence vaccination coverage, it is important to understand them in order to
optimize strategies to improve the effectiveness of future vaccination campaigns. We have
conducted a quantitative online survey among 250 Paediatricians, 250 General Practitioners,
and 250 mothers of young children in Germany, Italy, Mexico, S. Korea and USA, to identify
attitudes and beliefs towards pediatric influenza vaccination. Individuals were questioned on
their perception of the risk and consequences of influenza in children as well as on their
understanding, expectations and concerns of flu vaccination and vaccines. Results provide
pragmatic insights that may support more effective future vaccination campaigns.
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CLINICAL PROFILE OF FLUAD® IN CHILDREN - IMMUNOGENICITY AND SAFETY
J. Puig-Barbera
Vaccines Research Unit, Center for Public Health Research (CSISP), Valencia, Spain

The burden of influenza and the limited efficacy of conventional trivalent inactivated
influenza vaccines (TIVs) in children are well known; therefore influenza vaccines that offer
improved immune responses will address an important unmet medical need. An MF59®-
adjuvanted seasonal influenza vaccine was developed for the vaccination of children based
on FLUAD, an influenza vaccine licensed in older adults (=65 years of age) since 1997.

The immunogenicity and safety and tolerability profile of FLUAD in children has been
assessed in a clinical development program. Post-vaccination antibody titers against all 3
vaccine strains, including influenza B, were significantly higher with FLUAD than observed
for conventional TIVs in young children 6 to < 60 months of age (p< 0.001). Seroprotection
rates against influenza A were also significantly higher with FLUAD than conventional TIVs
after a single dose (p< 0.001) and the enhanced immunogenicity observed with FLUAD
persisted for at least 6 months post-vaccination (p< 0.001). In children, FLUAD also induced
a significantly broader immune response against drifted strains compared with conventional
TIVs (p< 0.05). FLUAD demonstrated a comparable safety and tolerability profile to
conventional TIVs in children, with most reactions being mild-to-moderate and transient in
nature.

In young children, FLUAD induces a superior immune response compared with conventional
TIVs, and has an acceptable safety and tolerability profile. These data support a potential
role for FLUAD in the vaccination of young children against influenza.
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CRITICAL APPRAISAL OF INTERVENTION STUDIES
C. Sabin?, H. Moll?

'UCL Medical School, London, UK, Erasmus MC, University Medical Center, Rotterdam,
The Netherlands

A detailed appraisal of any randomized trial requires a thorough assessment of the validity of
the trial as well as the importance and applicability of its results. Using examples from the
published literature, the speakers will describe the key features of a well-designed
randomized trial, focussing on the method of treatment allocation, follow-up of patients, and
assessments of outcome. Appropriate statistical methods will be described for different types
of endpoints along with the correct presentation of any analyses performed (including
estimation of treatment effects and confidence intervals). Finally, the speakers will discuss
the interpretation of trial results, and their applicability to clinical care, with emphasis on the
difference between clinical relevance and statistical significance, as well as the
generalisability of the trial findings to local clinic populations.
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COMPARATIVE EFFICACY OF FLUAD® AND CONVENTIONAL INFLUENZA VACCINES
IN CHILDREN

T. Vesikari
Vaccine Research Center, University of Tampere Medical School, Tampere, Finland

The burden of influenza in young children emphasizes the need to vaccinate this age-group
against influenza. However, the efficacy of conventional trivalent influenza vaccines (TIV) in
children is limited. An MF59®-adjuvanted influenza vaccine, based on FLUAD (licensed for
use in older adults), was shown to be highly immunogenic in 6 to < 36 month-old children
and was subsequently tested for clinical efficacy. Data from the first comparative efficacy
study of FLUAD and conventional TIVs in children (6 to < 72 months of age) will be
presented. Vaccine-naive children received 2 age-appropriate doses of FLUAD,
conventional TIV or non-influenza control vaccines during the 2007/08 and 2008/09
influenza seasons. The absolute and relative vaccine efficacy (VE) against polymerase chain
reaction (PCR)-confirmed influenza-like iliness (ILI) was assessed.

In children, the VE of FLUAD against all ILI across both seasons was 86% and was
maintained throughout the influenza season. The VE for TIV was 43% and the relative VE of
FLUAD in children compared with conventional TIV was 76%. The vaccine efficacies of
FLUAD against vaccine-matched strains were 81% and 96% for children 6 to < 36 and 36 to
< 72 month old, respectively. Seroprotective titers (240) against homologous (2008/09
vaccine strains) and heterologous (2007/08) influenza A subtypes were achieved already
following one dose of FLUAD. The majority of adverse reactions were mild to moderate in
severity and frequencies of serious AEs were similar in all vaccine groups. In young children,
FLUAD demonstrated greater efficacy against PCR-confirmed ILI than conventional TIVs,
supporting its use in pediatric vaccination.
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INFLUENZA VACCINATION OF VULNERABLE GROUPS - TRANSLATING THE
CLINICAL DATA INTO POTENTIAL ECONOMIC BENEFITS

N. Farkas
Novartis Vaccines and Diagnostics, Basel, Switzerland

Due to the disease burden of Influenza, vaccination of children is currently recommended by
six countries in Europe, the USA, Canada, and many countries in South America. Although
limited, data from some countries suggest that vaccinating children against influenza may be
cost-effective. An MF59®-adjuvanted influenza vaccine, based on FLUAD® used in older
adults, is the first vaccine to demonstrate greater efficacy against vaccine-like and
mismatched influenza strains in young children (6 months to 6 years of age) than
conventional trivalent inactivated vaccines (TIVs). The health economic implications of
vaccinating children with this vaccine and conventional TIVs require further clarification.

We have used the comparative efficacy data from a Phase Il trial in young children to model
the economic and public health implications of the positive clinical benefits (i.e. enhanced
protection against influenza) of vaccinating young children with FLUAD. Using these data,
our model predicts that, compared with conventional TIVs, vaccinating children with FLUAD
will have positive economic benefits for society, in terms of reduced direct and indirect
medical costs of influenza. In addition, we predict that vaccinating children with FLUAD wiill
benefit the wider community in terms of greater herd immunity, leading to lower levels of
virus transmission, as well as reduced numbers of influenza-related deaths. In conjunction
with the clinical benefits, our data demonstrate the wider societal benefits of vaccinating
children with FLUAD and support vaccination of this vulnerable group against influenza.
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SUSTAINABILITY OF PROTECTION AGAINST MENINGOCOCCAL DISEASE IN THE
NETHERLANDS: STRATEGIES TO MAINTAIN PROTECTION OVER TIME

F. van der Klis

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

In 2002 a MenC conjugate (MenCC) vaccination was introduced at the age of 14 months
and a mass catch-up campaign was performed targeting individuals aged between 1 and 18
years. We determined age-related immune responses before and after introduction of the
MenCC vaccine.

In two population-based studies, established in pre- and post-vaccination periods,
polysaccharide-specific 19G, IgG subclasses and avidity were determined by a multiplex
immunoassay. In addition, in a subset of sera MenC-specific serum bactericidal antibody
titers were determined.

Overall SBA seroprevalence was 22% and 45% in the pre- and post-vaccination period,
respectively. SBA titers and PS-specific IgG show an age-specific trend, with the highest
antibody persistence in the oldest vaccinated age-groups. SBA seroprevalence is not
significantly different between the pre- and post-vaccination periods in unvaccinated adult
groups, whereas the MenC PS-specific antibodies are. In all immunized age-groups higher
levels of IgG1 compared to IgG2 were observed, while naturally derived immunity was
mainly restricted to the 1gG2 subclass. Noteworthy, the increase in IgG2 correlated with a
reduced IgG-avidity with age.

MenCC vaccination induced higher IgG levels compared to natural exposure, but only older
vaccinated age-groups seem to benefit from antibody persistence. Due to mass vaccination,
MenC circulation probably decreased, resulting in lower 1gG titers in the unvaccinated older
age-groups, posing them at risk if MenC starts re-circulating. To maintain the present herd
immunity and to offer better protection in the younger age cohorts a study to define the
proper age for a booster vaccination will be conducted in 2011.
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OPTIMISING THE UK INFANT MENINGOCOCCAL SEROGROUP C VACCINE
SCHEDULE; CAN THE SCHEDULE BE REDUCED?

J. Findlow

Vaccine Evaluation Unit, Health Protection Agency, Manchester Medical Microbiology
Partnership, Manchester Royal Infirmary, Manchester, UK

Since 2006 the UK infant immunisation schedule has incorporated two priming doses of
monovalent meningococcal serogroup C conjugate (MCC) vaccine at three and four months
of age and a booster of combined MCC/Haemophilus influenzae type b (GSK) at 12 months.
Studies completed for the optimisation of this 2+1 schedule, suggested that certain MCC
vaccines may be suitable for use as a single priming dose in infancy. Consequently, we
undertook a randomised trial in 146 infants of a single dose of either MCC-CRM197
(Novartis) or MCC-TT (Baxter) at three months of age in conjunction with a booster dose of
MCC-Hib at 12 months. The serum bacterial antibody (SBA) geometric mean titre (GMT)
one month following a single dose of MCC-TT or MCC-CRM197 was 214.7 (95% CI
156.8-294.0) and 100.6 (95% CIl 70.4-143.7) with 100% and 96% of infants attaining
protective SBA titres, respectively. At 12 months of age, antibody levels had significantly
declined but one month post- MCC-Hib booster, SBA GMTs increased to 2251.0 (95% CI
1546.2-3276.9) and 399.1 (95% CI 263.8-603.9) for toddlers primed with MCC-TT and
MCC-CRM197, respectively. The serum bactericidal antibody (SBA) geometric mean titre
(GMT) one month following a single dose of MCC These data suggest that a 1+1 schedule
may provide a feasible alternative to the current 2+1 infant schedule. The choice of
vaccine(s) in a 1+1 schedule and combination between those used for priming and boost
may be of paramount importance. A 1+1 schedule could allow the "move" of one of the
priming doses to be used as a further booster dose, later in life.
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THE PANDEMIC H1N1 VACCINATION CAMPAIGN IN JERSEY 2009-2010
L. Diggle
Public Health Department, States of Jersey, Le Bas Centre, St Helier, Channel Islands

Jersey is a small Island of approximately 92,000 people (including 18,000 children). The
H1N1 pandemic posed particular challenges for our community. We anticipated a single
rapid wave but had limited acute healthcare capacity to respond (and no paediatric intensive
care facility). Reducing the potential impact of the pandemic was vital.

We used a strategy of extended containment measures until vaccine became available,
followed by urgent vaccination of key groups. An extensive public information campaign
aimed to optimise uptake. GPs vaccinated people with underlying medical conditions whilst
mobile teams of nurse immunisers offered vaccination to pregnant women, healthcare
workers, all pre-school and school children (aged six months to 18 years).

Uptake was high amongst healthcare workers (80%) and at-risk patients (75%). We
vaccinated over 12,500 nursery and school children in 6 days (83% coverage). Vaccine
efficacy among children was 100% (95%CI: 70%-100%)1. No schools were closed as a
result of influenza outbreaks. Vaccine reaction rates were low. No attributable serious
adverse reactions occurred. Hospital admissions with confirmed pandemic influenza totalled
seven patients (no deaths occurred).

To protect our island population, it was important to deliver the vaccination campaign as
efficiently as possible. We achieved high coverage in a short time frame. We believe the
immunisation of children was key to protecting our population. We would employ a similar
model in the event of future pandemics.

1. Rolland M, Haeberer M, Seyler T. Impact of the Pandemic Influenza Vaccination
Campaign in Jersey. 2009-2010 ESCAIDE, Lisbon.
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TICK BORNE ENCEPHALITIS (TBE) IN CHILDREN AND KEY STUDIES OF A
PEDIATRIC TBE VACCINE

A. Low-Baselli

Director Clinical Development, Therapeutic Area Vaccines, Baxter Innovations GmbH,
Vienna, Austria

Tick-borne encephalitis (TBE) virus, one of the major human pathogenic flaviviruses, is
transmitted by Ixodes ticks in a vast geographical area reaching from Western Europe
throughout Asia, with more than 10.000 severe cases recorded annually. Case numbers in
endemic areas are on the rise and areas in which TBE is reported are expanding.
Consequently, TBE is becoming an international public health issue. Climate change,
outdoor leisure activities, as well as improved diagnostics and surveillance are factors
considered to contribute to increased incidence.

TBE causes acute meningo-encephalitis, with or without myelitis. Morbidity is age
dependent, with meningitis predominantly occurring in children and adolescents, and more
than half of adults developing encephalitis. Many patients are left with long term sequelae
such as cognitive and neuropsychiatric complaints, dysphasia, hearing disorders and spinal
paralysis.

The seriousness of TBE and the lack of causal therapy emphasize the need for effective
prophylaxis. Inactivated whole-virion vaccines against TBE are widely used across Europe.
Here we report on the clinical development of a pediatric formulation of a TBE vaccine.
Phase 1/2 dose-finding studies identified a 1.2ug viral protein dose as optimal with respect
to tolerability and immunogenicity. Safety of the vaccine was confirmed in a large-scale
phase 3 study with local and systemic adverse reactions being mostly mild and short in
duration. Equivalent neutralization of European, Far-Eastern and Siberian TBE virus strains
was recently demonstrated. Field effectiveness studies in Austria estimate the effectiveness
of TBE vaccination to be above 96% in children 1 to 15 years of age.
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IMPACT OF HUMAN ROTAVIRUS VACCINATION AND ELEMENTS TO HELP IMPROVE
PROTECTION

C. Giaquinto
Department of Paediatrics, University of Padua, Padua, Italy

Rotavirus (RV) causes considerable global morbidity and mortality as the single most
common cause of severe dehydrating diarrhoea in children aged <5 years.! Rotavirus
accounts for up to 56% of hospitalisations and 33% of emergency room visits due to
community-acquired acute gastroenteritis (GE) in children < 5 years of age in Europe.? The
cost of treating these cases places a substantial economic burden on health-care providers
in developed countries.®*

Children are vulnerable to rotavirus infection from an early age with about 16% (Europe) and
27% (USA) of community-acquired RVGE occurring in infants < 6 months of age.?®
Therefore there is a need for early protection that can be provided by a two-dose human
rotavirus vaccine.

In clinical trials the human rotavirus vaccine has been shown highly effective (85% to 100%,
depending on the setting) in preventing severe RVGE in Europe, Asia and Latin America.®®
In clinical trials vaccine efficacy has been shown to be sustained for at least three years
(Asia) and protection was observed against the five most common circulating RV genotypes,
accounting for more than 90% of all RVGE worldwide.”°

Placebo-controlled clinical studies have demonstrated that the human rotavirus vaccine has
a clinically acceptable safety profile and is generally well-tolerated and immunogenic when
co-administered with other common paediatric vaccines, including for premature infants and
HIV-infected children.?!! Data from post-marketing studies suggest a small increased risk of
intussusception after the first dose of rotavirus vaccination.'>*®* The benefits of rotavirus
vaccines continue to outweigh the small increased intussusception risk identified to date.*?*3

Effectiveness data from Europe and Latin America demonstrate the impact vaccination can
have on rotavirus disease burden. The introduction of the human rotavirus vaccine into the
national child immunisation programme of Austria led to a substantial decrease in
hospitalisations due to RVGE, and rotavirus-positive diagnoses in Belgium were more than
halved in the post-vaccine period when compared to pre-vaccine records.416

In conclusion, sustained and broad protection by human rotavirus vaccines, administered
early in life, has the potential to reduce significantly the health and cost burden of RVGE in
Europe.

1 Dennehy PH. Rotavirus vaccines: an overview. Clin Microbiol Rev 2008;21:198-208

2 Forster J, Guarino A, Parez N, et al. Hospital-based surveillance to estimate the burden of
rotavirus gastroenteritis among European children younger than 5 years of age. Pediatrics
2009;123:€393-400

3 Bilcke J, Van Damme P, De Smet F, et al. The health and economic burden of rotavirus
disease in Belgium. Eur J Pediatr 2008;167:1409-19

4 Huet F, Largeron N, Trichard M, et al. Burden of paediatric rotavirus gastroenteritis and



potential benefits of a universal rotavirus vaccination programme with RotaTeq in France.
Vaccine 2007;25:6348-58

5 Clark HF, Marcello AE, Lawley D, et al. Unexpectedly high burden of rotavirus
gastroenteritis in very young infants. BMC Pediatr 2010;10:40

6 Vesikari T, Karvonen A, Prymula R, et al. Efficacy of human rotavirus vaccine against
rotavirus gastroenteritis during the first 2 years of life in European infants: randomised,
double-blind controlled study. Lancet 2007;370:1757-63

7 Phua KB, Lim FS, Lau YL, et al. Human rotavirus vaccine R1X4414 is highly efficacious in
Asian infants during the third year of life. P608. 27th Annual ESPID Meeting. Pediatr Infect
Dis J 2009;28:560-e258

8 Ruiz-Palacios GM, Perez-Schael |, Velazquez FR, et al. Safety and efficacy of an
attenuated vaccine against severe rotavirus gastroenteritis. N Engl J Med 2006;354:11-22

9 O'Ryan M, Linhares AC. Update on Rotarix: an oral human rotavirus vaccine. Expert Rev
Vaccines 2009;8:1627-41

10 Vesikari T, Karvonen A, Prymula R, et al. Immunogenicity and safety of the human
rotavirus vaccine Rotarix co-administered with routine infant vaccines following the
vaccination schedules in Europe. Vaccine 2010;28:5272-9

11 Steele AD, Madhi SA, Louw CE, et al. Safety, Reactogenicity, and Immunogenicity of
Human Rotavirus Vaccine RIX4414 in Human Immunodeficiency Virus-positive Infants in
South Africa. Pediatr Infect Dis J 2011;30:125-30

12 Velazquez FR, Colindres R, Grajales C, et al. Postmarketing surveillance of
intussusception following mass introduction of the human rotavirus vaccine in Mexico: An
interim analysis. Acta Paediatr 2010;99 Suppl s462:47-120

13 World Health Organization. Meeting of the Global Advisory Committee on Vaccine Safety,
December 2010. Rotavirus vaccine and intussusception. Wkly Epidemiol Rec 2011;86:38-40

14 Paulke-Korinek M, Rendi-Wagner P, Kundi M, et al. Universal mass vaccination against
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15 Zeller M, Rahman M, Heylen E, et al. Rotavirus incidence and genotype distribution
before and after national rotavirus vaccine introduction in Belgium. Vaccine 2010;28:7507-13

16 Public Health Institute Belgium-Laboratoires Vigies.
http://www.iph.fgov.be/epidemio/epifr/plabfr/200904fr.pdf. Accessed January 2011
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PERTUSSIS GUIDELINES - HELPING TO CONTROL THE BURDEN OF PERTUSSIS
FROM INFANCY TO ADULTHOOD

F. Zepp
Department of Pediatrics, Johannes Gutenberg-University, Mainz, Germany

Despite widespread use of pertussis vaccines, pertussis infection remains endemic in
Europe. While the overall incidence of pertussis infection substantially decreased following
vaccine introduction in early childhood, in recent years several European countries have
reported resurgence, particularly in older children and adults.*?

Outbreaks have been reported in many European countries including Ireland,* France® and
the United Kingdom.® Infants younger than 6 months of age in particular are at high risk of
developing complications due to pertussis infection, accounting for the majority of
hospitalisations and deaths.’

Protective immunity is estimated to last for 4-12 years following pertussis vaccination and 4-
20 years following pertussis infection.® Pertussis infections in adolescence and adulthood
may occur due to waning immunity or due to genetic variation and natural adaptations of
Bordetella pertussis.®® Although a chronic cough may persist for weeks, sometimes
accompanied by vomiting, these cases often go undiagnosed as the typical whoop is mostly
absent and physicians typically do not consider pertussis as a differential diagnosis in adults.

To date most European countries offer a booster dose for preschool children aged 4-6 years,
while adolescent booster doses are recommended in only seven countries including Austria,
France, Germany and Luxembourg.!! At this time only Belgium, France and Germany also
recommend dTpa booster doses for all adults who received their last pertussis vaccine more
than 10 years ago.

Recent data demonstrate that administration of a dTpa vaccine given ten years after a
preceding dTpa dose is immunogenic and generally well tolerated in adolescents and
adults.*>*® In consequence, decennial booster vaccination could help provide continued
protection throughout life.*>*® The Consensus On Pertussis booster vaccination in Europe
(COPE) panel of European experts proposes that the existing dT booster dose for
adolescents (10-18 years) and adults (=219 years) be replaced by a dTpa vaccine, and adults
should continue to receive a dTpa booster dose at 10 year intervals to maintain protective
immunity.* The COPE panel recognises that vaccine implementation will depend on raising
disease awareness and creating opportunities for vaccine delivery.

The identification of adolescents and adults as a source of pertussis transmission to
unprotected infants highlights an additional need for an effective pertussis booster
vaccination programme in older age groups.’® The COPE panel recommends a further
‘cocooning’ strategy, involving the selective vaccination of close contacts of newborns such
as parents, until sufficient adult herd protection is established to eliminate transmission to
vulnerable infants.}* Protection against pertussis can now be achieved from infancy to
childhood and onwards into adolescence and adulthood. Using a booster dose for pertussis
in older age groups will additionally create herd immunity that will help protect the
unprotected.!

1 Kretzschmar M, Teunis PF, Pebody RG. Incidence and reproduction numbers of pertussis:
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EXPERIENCE OF VACCINATION AGAINST CERVICAL CANCER - FROM CLINICAL
TRIAL DATA TO CLINICAL PRACTICE

T. Schwarz
University of Wuerzburg, Wuerzburg, Germany

In developed countries effective screening programmes have substantially reduced cervical
cancer mortality by detecting pre-cancerous lesions and cancer at an early stage. Treatment
to remove cervical lesions carries a risk of complications, and is at high cost to health care
services.!

HPV-16 and 18 are responsible for 71% of the cervical cancer worldwide.? Final analysis of
a large Phase lll trial recently showed that the bivalent HPV vaccine substantially reduced
cervical pre-cancerous lesions (CIN3+) by 87% in an HPV-naive population.®

The bivalent HPV vaccine has shown sustained high level of antibodies for HPV-16 and 18,
8.4 years after vaccination.* The bivalent HPV vaccine can be co-administered with other
vaccines such as dTpa-IPV, hepatitis B and a combined hepatitis A and hepatitis B vaccine.®
The bivalent HPV vaccine is generally well tolerated and more than 15 million doses have
been distributed worldwide.

To impact on the burden of cervical cancer and pre-cancerous cervical lesions, cervical
cancer vaccine coverage will need to be high and include catch-up programmes for
adolescents and young women. Vaccine acceptance and uptake will depend on increasing
patient awareness of the causal link of HPV and cervical cancer and the protection afforded
by timely vaccination. HPV vaccination against high-risk HPV types in combination with
regular cervical screening will provide European women with two important tools to help
protect themselves from cervical cancer.

1 Arbyn M, Kyrgiou M, Simoens C, et al. Perinatal mortality and other severe adverse
pregnancy outcomes associated with treatment of cervical intraepithelial neoplasia: meta-
analysis. BMJ 2008;337:a1284

2 de Sanjose S, Quint WG, Alemany L, et al. Human papillomavirus genotype attribution in
invasive cervical cancer: a retrospective cross-sectional worldwide study. Lancet Oncol
2010;11:1048-56

3 Paavonen J, Naud P, Salmeron J, et al. Efficacy of human papillomavirus (HPV)-16/18
ASO04-adjuvanted vaccine against cervical infection and precancer caused by oncogenic
HPV types (PATRICIA): final analysis of a double-blind, randomised study in young women.
Lancet 2009;374:301-14

4 De Carvalho N, Teixeira J, Roteli-Martins CM, et al. Sustained efficacy and
immunogenicity of the HPV-16/18 AS04-adjuvanted vaccine up to 8.4 years in young adult
women. Vaccine 2010;28:6247-55

5 EMA. Cervarix - Summary of Product Characteristics.
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Product_Information/human/000721/WC500024632.pdf. Accessed 17 January 2011
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RECENT ADVANCES IN EPIDEMIOLOGY OF INVASIVE DISEASE, BACTERIAL
RESPIRATORY TRACT INFECTIONS AND ACUTE OTITIS MEDIA

I. Rudan??

'Global Health Academy and Centre for Population Health Sciences, University of Edinburgh
Medical School, Edinburgh, UK, 2Croatian Centre for Global Health, Split, Croatia

The understanding of epidemiology of invasive disease, pneumonia and acute otitis media
(AOM) is constantly evolving. Recently, a substantial amount of new information on the
burden of disease, risk factors, intervention effectiveness, natural and vaccine-induced
fluctuations in the relative prevalence of Streptococcal pneumoniae serotypes and patterns
of antibiotic resistance has been generated. Several large ongoing projects and initiatives,
such as the new international Global Burden of Disease (GBD) effort, the work of the Child
Health Epidemiology Reference Group (CHERG), the Lives Saved Tool (LiST),
PneumoADIP, Pneumonia Etiology Research for Child Health (PERCH) and Global Action
Plan for Pneumonia (GAPP), are expected to produce the most accurate estimates on the
epidemiology and aetiology of these diseases to date. A wealth of new information, including
influx of novel vaccine efficacy and impact data, continues to challenge the established
understanding of these diseases, offering new approaches to their prevention and treatment.
The aim of this presentation is to review and discuss the main areas of progress.

The GBD and CHERG projects have recently revised the epidemiological estimates of
morbidity, severe morbidity, mortality and sequelae from childhood respiratory tract
infections and AOM, exposing several key findings. First, the burden of pneumonia
decreases more rapidly than the overall under-five mortality, due to ongoing vaccination
efforts championed by the Global Alliance for Vaccines and Immunization (GAVI) and
improved access to antibiotics and care-seeking behaviour in low-income countries.'?
Second, the burden of pneumonia sequelae, such as empyema, and of AOM has generally
been underestimated, not only in developing but also in developed countries, where the
information on these conditions is surprisingly sparse and needs to be addressed.* And
finally, though rarely life-threatening, untreated AOM can lead to sequelae such as
mastoiditis, meningitis and chronic suppurative otitis media (CSOM), an important cause of
hearing loss.®

The study of disease aetiology has also generated new insights. Increased recognition of the
importance of bacterial pathogen with increased severity of disease implies an
underestimated effectiveness of vaccines on reduction of mortality and severe morbidity in
published trials.®® The interplay between viral and bacterial pathogens, interaction of
different bacterial pathogens and time sequence in which mixed infections develop seem to
be important for disease severity and prognosis, with protection against bacterial
superinfection required, particularly after some viral infections or opportunistic bacterial
infections.® Several studies raised concerns about the issue of serotype replacement
following the vaccination roll-out.!

S. pneumoniae has been confirmed as the leading cause of meningitis, sepsis and severe
forms of pneumonia. S. pneumoniae and non-typeable Haemophilus influenzae (NTHi) are
the two most common pathogens in AOM, and there is growing evidence on the involvement
of NTHi in respiratory tract infections.'? The first licensed paediatric pneumococcal conjugate
vaccine (PCV), PCV-7, aimed to eliminate invasive pneumococcal disease (IPD) in children
by the inclusion of seven prevalent causative serotypes. Indeed, overall IPD incidence
declined following vaccine introduction, subject to some regional variation, and PCV
vaccination afforded additional protection to unvaccinated populations through herd



immunity.*® An increased proportion of disease caused by non-vaccine serotypes has since
been observed and it is uncertain to what extent serotype replacement will erode the
benefits of PCV.!! PCVs initially focused on invasive disease, but the interplay between
aetiological agents and a demonstrated decrease in pneumonia and AOM in the post-PCV-7
period both imply an extended impact of PCV vaccines in the spectrum of respiratory tract
infections beyond pneumococcal pneumonia to all-cause pneumonia hospitalisation and
death.lo’ 13-16

All the recently emerging evidence and information on the role of bacterial pathogens in
invasive disease and respiratory infections suggest that vaccination remains the most
effective measure to prevent this spectrum of infectious diseases. In addition, vaccination
effects on severe forms of the disease and mortality reduction have likely been
underestimated in published trials, and additional benefits of pneumococcal conjugate
vaccines aimed at multiple pathogens should be expected.
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NOT ALL CONJUGATES ARE THE SAME - WHAT WE'VE LEARNED ABOUT
PNEUMOCOCCAL CONJUGATE VACCINES ALONG THE WAY

W. Hausdorff
GSK Biologicals, Wavre, Belgium

Since introduction of the heptavalent pneumococcal conjugate vaccine (PCV-7) in 2000, two
additional pneumococcal conjugate formulations have been licensed: 10-valent
pneumococcal Haemophilus influenzae protein D conjugate vaccine, PHID-CV, and PCV-13.
The collective immunological and clinical experience with these vaccines and other vaccine
candidates suggests that, besides serotype content, differences in conjugation methodology
and vaccine formulation play an important role in determining vaccine efficacy.! These
factors will have varying impact on the efficacy of the vaccines against different serotypes
and against different diseases.

In two African studies, a 9-valent version of PCV-7 (including serotypes 1 and 5) yielded
equivocal efficacy results against serotype 1 disease. The relatively low anti-serotype 1
opsonophagocytic activity (OPA) responses in multiple conjugate formulations and late onset
of most serotype 1 IPD cases suggests a booster dose might be of great value.?®

Several serotype 3 conjugate formulations tested to date have failed to show consistent
boosting (measured by ELISA), and no clinical efficacy has been observed with the only
serotype 3 formulation yet evaluated; polysaccharide-based protection against serotype 3
may be intrinsically difficult.5®

Similar OPA responses elicited by the serotype 6B-containing conjugate vaccines (PCV-7
and PHID-CV) against the closely related serotype 6A, and the near elimination of IPD
caused by serotype 6A in children in the USA and elsewhere by PCV-7, imply these
vaccines are sufficient to control 6A disease.>®

Evidence suggests that disease caused by serotype 19A may be preventable by 19F-
containing conjugate vaccines, but OPA differences elicited by structurally different serotype
19F formulations suggest the level of cross-protection varies according to the conjugation
chemistry.1°

In randomised clinical studies three different vaccine candidates provided virtually identical
protection against vaccine-type pneumococcal AOM, but gave very different estimates of
overall AOM clinical impact. While variability in trial design, setting, and local epidemiology
undoubtedly form part of the explanation, intrinsic vaccine differences are also likely to
contribute. 1114

Four different efficacy trials with 7 to 11-valent conjugate vaccines prevented 25-35% of
alveolar consolidated pneumonia, despite differences in vaccine formulations and settings.*®

More efficacy and effectiveness data are needed to improve and refine our understanding of
the disease-preventing potential of pneumococcal conjugate vaccines.

1 Hausdorff WP, Dagan R, Beckers F, Schuerman L. Estimating the direct impact of new
conjugate vaccines against invasive pneumococcal disease. Vaccine 2009;27:7257-69

2 Klugman KP. Meta-analysis of the efficacy of conjugate vaccines against invasive
pneumococcal disease. In: Siber GR, Klugman KP, Makela PH. Meta-analysis of the efficacy



of conjugate vaccines against invasive pneumococcal disease. Washington, DC: ASM
Press. 2008:317-26

3 Hausdorff WP, Feikin DR, Klugman KP. Epidemiological differences among pneumococcal
serotypes. Lancet Infect Dis 2005;5:83-93

4 Yeh SH, Gurtman A, Hurley DC, et al. Immunogenicity and safety of 13-valent
pneumococcal conjugate vaccine in infants and toddlers. Pediatrics 2010;126:e493-505

5 Vesikari T, Wysocki J, Chevallier B, et al. Immunogenicity of the 10-valent pneumococcal
non-typeable Haemophilus influenzae protein D conjugate vaccine (PHiID-CV) compared to
the licensed 7vCRM vaccine. Pediatr Infect Dis J 2009;28:5S66-76

6 Poolman J, Kriz P, Feron C, et al. Pneumococcal serotype 3 otitis media, limited effect of
polysaccharide conjugate immunisation and strain characteristics. Vaccine 2009;27:3213-22

7 Nurkka A, Ahman H, Yaich M, et al. Serum and salivary anti-capsular antibodies in infants
and children vaccinated with octavalent pneumococcal conjugate vaccines, PncD and PncT.
Vaccine 2001;20:194-201

8 Puumalainen T, Dagan R, Wuorimaa T, et al. Greater antibody responses to an eleven
valent mixed carrier diphtheria- or tetanus-conjugated pneumococcal vaccine in Filipino than
in Finnish or Israeli infants. Pediatr Infect Dis J 2003;22:141-9

9 Carvalho Mda G, Pimenta FC, Gertz RE, Jr., et al. PCR-based quantitation and clonal
diversity of the current prevalent invasive serogroup 6 pneumococcal serotype, 6C, in the
United States in 1999 and 2006 to 2007. J Clin Microbiol 2009;47:554-9

10 Hausdorff WP, Hoet B, Schuerman L. Do pneumococcal conjugate vaccines provide any
cross-protection against serotype 19A? BMC Pediatr 2010;10:4

11 Eskola J, Kilpi T, Palmu A, et al. Efficacy of a pneumococcal conjugate vaccine against
acute otitis media. N Engl J Med 2001;344:403-9

12 Kilpi T, Ahman H, Jokinen J, et al. Protective efficacy of a second pneumococcal
conjugate vaccine against pneumococcal acute otitis media in infants and children:
randomized, controlled trial of a 7-valent pneumococcal polysaccharide-meningococcal outer
membrane protein complex conjugate vaccine in 1666 children. Clin Infect Dis
2003;37:1155-64

13 Prymula R, Peeters P, Chrobok V, et al. Pneumococcal capsular polysaccharides
conjugated to protein D for prevention of acute otitis media caused by both Streptococcus
pneumoniae and non-typable Haemophilus influenzae: a randomised double-blind efficacy
study. Lancet 2006;367:740-8

14 Jokinen J, Hausdorff WP, Palmu AA, et al. Re-analysis of clinical trial data for comparison
of conjugate vaccine efficacy against acute otitis media. Poster G-598 presented at
Europaediatrics 2009, Moscow.

15 Lucero MG, Dulalia VE, Nillos LT, et al. Pneumococcal conjugate vaccines for preventing
vaccine-type invasive pneumococcal disease and X-ray defined pneumonia in children less
than two years of age. Cochrane Database Syst Rev 2009;CD004977



0016

NOVEL VIRUS INFECTONS IN HUMANS AND ANIMALS
A.D.M.E. Osterhaus
Virology, Erasmus MC, Rotterdam, The Netherlands

In the past century, pandemic outbreaks of influenza and AIDS have cost the lives of tens of
millions of people. These events were all caused by multiple introductions of animal viruses -
influenza A viruses and SIV of birds and non-human primates respectively - into the human
population. Besides these introductions causing major pandemics in humans, a large
number of other virus infections have spilled over from animal reservoirs to humans or other
susceptible species, resulting in considerable morbidity and mortality as “virgin soil”
epidemics. The most recent examples in humans are the introduction of SARS coronavirus
and influenza A viruses (H5N1 and H7N7) from the animal world, which caused global
concern about their potential to be at the origin of new pandemics. Over the last decades
there seems to be a dramatic increase in the emergence or re-emergence of virus threats in
humans and animals worldwide. A long list of exotic names like Ebola, Lassa, Rift-Valley,
Crimea-Congo, Hendra, Nipah and West-Nile is the illustration of names of just some of the
places associated with the origin of viruses that crossed the species boundary to humans,
with dramatic consequences in the last ten years alone. Similarly, recent mass mortalities
among wild aquatic and terrestrial mammals caused by previously known and newly
discovered morbilliviruses, as well as outbreaks of hog cholera, foot-and-mouth disease and
fowl plague among domestic animals, highlight this trend.

Although improved detection and surveillance techniques, as well as increased media
attention may have contributed to our perception of an increase in the incidence of outbreaks
of virus infections, it is becoming more and more clear that major changes in our modern
society increasingly create new opportunities for virus infections to emerge: a complex mix of
changes in social environments, medical and agricultural technologies and ecosystems
continues to create new niches for viruses to cross species boundaries and to rapidly adapt
to new species. In combating this global threat, we should make optimal use of the new tools
provided by the unprecedented advances made in the research areas of molecular biology,
epidemiology, genomics and bioinformatics. Especially the role of early warning systems
based on state of the art virus detection and discovery techniques, as well as targeted
intervention strategies based on data on the mutual virus-host interaction, obtained from
modern genomics studies, have already shown to make the difference in dealing with recent
viral threats like SARS and avian influenza.
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UNIVERSAL SCREENING AND TREATMENT OF CONGENITAL CYTOMEGALOVIRUS:
WHERE ARE WE NOW AND HOW DO WE MOVE FORWARD?

D. Kimberlin
Pediatrics, University of Alabama at Birmingham, Birmingham, AL, USA

Congenital cytomegalovirus (CMV) infection can result in clinically apparent (symptomatic)
disease at birth, or in clinically inapparent (asymptomatic) infection. Data on the treatment of
congenital CMV infection are only available for babies in the former group. Among neonates
with symptomatic congenital CMV disease, administration of six weeks of intravenous
ganciclovir protects against hearing deterioration over at least the first two years of life, and
may lead to improved neurodevelopmental outcomes as well. The dose of oral valganciclovir
which produces similar blood concentrations of ganciclovir as does intravenous ganciclovir
has been identified. A multicenter study being conducted in the United States and the United
Kingdom by the NIAID Collaborative Antiviral Study Group is now evaluating whether six
months of oral valganciclovir therapy results in better hearing and neurodevelopmental
outcomes than six weeks of oral valganciclovir therapy. The trial is almost completely
accrued, and efficacy data will be forthcoming over the next several months.

The main toxicity of ganciclovir or valganciclovir is neutropenia; with oral valganciclovir and
intravenous ganciclovir, 25-68% of treated babies develop neutropenia during a six week
course of therapy. In animal models, ganciclovir is carcinogenic and gonadotoxic, although
these toxicities have not been seen in humans. Before consideration can be given to
evaluating treatment of babies with asymptomatic congenital CMV infection with
valganciclovir, technologies to universally screen all newborn babies for CMV infection need
to be evaluated and, ideally, biomarkers for patients at higher risk of subsequent hearing
impairment need to be identified. The NICHD CHIMES network has screened approximately
90,000 newborns for congenital CMV infection at seven academic medical centers across
the United States, and is identifying methodologies which are sensitive as well as scalable
(that is, expandable to a mass-screening level) which ultimately may be used to evaluate all
babies born for congenital CMV infection.

At the current time, only symptomatic babies with central nervous system involvement
should be considered for antiviral therapy. Either intravenous ganciclovir or oral
valganciclovir may be used, and the duration of treatment should be six weeks. Patients
should be monitored for neutropenia at least weekly throughout the treatment period.
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DAVID AND GOLIATH: HOW DO SMALL ANTIBIOTICS PARALYZE THE GIANT
RIBOSOME?

A. Yonath
Weizmann Inat, Rehovot, Israel

Ribosomes are the universal cellular machines that translate the genetic code into proteins.
Composed of proteins and RNA, among which the RNA moieties perform almost all
functional tasks, they posses spectacular architecture accompanied by inherent mobility that
facilitate their smooth performance in decoding, peptide bond formation and nascent protein
elongation.

Owing to their fundamental role, ribosomes are targeted by many antibiotics that paralyze
the ribosomes by binding to their functional sites. Their binding modes, inhibitory action and
synergism pathways, will be demonstrated. Issues concerning their ability to differentiate
between patients and pathogens, and mechanism leading to bacterial resistance to
antibiotics will be discussed.
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PHARMACOGENOMICS AND ANTIMICROBIAL AGENTS
A. Owen
Department of Molecular and Clinical Pharmacology, University of Liverpool, Liverpool, UK

Infectious diseases continue to account for a significant amount of morbidity and mortality
worldwide, disproportionally affecting marginalised and resource-poor populations. The
greatest disease burden is associated with HIV, malaria and tuberculosis. Genomic
biomarkers for response to therapy for HIV coinfections such as hepatitis C are also
emerging. Following ingestion of standard doses of most medications, inter-individual
variation in both desired and toxic effects is often observed. Factors contributing to this
variability include age, sex, ethnicity, body mass index, physiologic status, co-morbidity,
dietary factors and co-prescribed medication. The contribution of genetic variation to inter-
individual variability has been reported to range between 20 to 95%. In infectious diseases,
the most commonly studied variants are SNPs in genes implicated in drug absorption,
distribution, metabolism and excretion pathways. The financial impact of standardised
prescribing mainly through hospitalisations resulting from therapeutic failure or adverse drug
events is increasingly being recognised. Hospitalisations secondary to adverse events are
expensive and are estimated to cost ~6000 Euro per hospital bed per year in mainland
Europe. Pharmacogenetics aims to individualise therapies so that therapeutic benefits are
maximised and toxic side effects are minimised. Recent advances in our knowledge of
genomic biomarkers for infectious disease drug exposure and response will be discussed.
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RESEARCH AND FUNDING IN PAEDIATRIC AND NEONATAL RESEARCH: CURRENT
CHALLENGES, FUTURE PERSPECTIVES, OPPORTUNITIES IN EUROPE: TINN AND
GRIP

E. Jacqz-Aigrain'?, C. Giaquinto®*

!Paediatric Pharmacology and Pharmacogenetics, Univercity Paris 7 Diderot, ?CIC INSERM
9202, Paris, France, *Dipartimento di Pediatria, University di Padova, “Paediatric European
Network Treatment AIDS (Penta), University of Padova, Padova, Italy

The licensing process was introduced in order to ensure that medicines are safe, effective
and of high quality. However, over 50% of children admitted to hospital in Europe will receive
an unlicensed or off-label medicine and off-label prescription is the rule in neonates for most
therapeutic classes. To improve such situation, both the US and the EU have introduced
Paediatric Regulations that facilitate participation of children in research and pharmaceutical
innovation. The objectives are to improve the health of children in Europe by facilitating the
development and availability of medicines for chilfren aged 0 to 17 years, by ensuring that
medicines are of high quality, ethically researched and authorized appropriately, by
improving the availability of information on the use of medicines for children without
subjecting children to unnecessary trials or delaying the authorization of medicines for use in
adults. Indeed, the Paediatric Regulation requires that all marketing authorizations for adults
submitted to EMA (European Medicines Agency) include a paediatric investigations plan
(PIP), with the objective to ensure that médecines for use in children are evaluated and
authorized appropriately in all paediatric age groups, including neonates, when appropriate.
In addition, the EMA issues the inventory of paediatric / neonatal needs within the EMA
Priority list and guidelines to optimize drug evaluation in the paediatric population.

There are major issues in relation to studying medecines in the vulnerable group of preterm
and term neonates, including the need to perform juvenile animal studies, the need for
adapted formulations suitable for use in young patients to avoid medication errors from
multiple dilution or presentation of excessive quantities of drug. The marked differences in
the behaviour of most drugs between neonates, children and adults require a
pharmacokinetic evaluation usually based on an initial pilot study aiming at informing
posology and a complementary population pharmacokinetic design with an optimum
sampling strategy to analyze variability. In addition numerical modelling and simulation by in
silico investigations, are new approaches taking into account all the available evidence on
drug physiopathology, efficacy and safety to optimize evaluation. Suitable methodological
approaches for clinical trials are required to study the different paediatric age groups, to
develop highly sensitive analytical methods and obtain relevant informations on adverse
effects on child development. There are also major ethical issues in relation to studying
medicines in this high risk population.

Therefore, drug evaluation in neonates is a major challenge. The neonatal population is
characterized by unique diseases, including respiratory distress syndrome, patent ductus
arteriosus or primary pulmonary hypertension.. and unique susceptibilities, particularly if
premature, including necrotizing enterocolitis, Intraventricular hemorrhage or retinopathy of
prematurity.. In addition, the potential for neuro-developmental or growth toxicities should be
investigated. Neonates represent only a small part of the population as compared to older
children and adults, the number of neonates with comparable diseases is limited and the
variation of specific types of diseases in this young subpopulation is higher than in the
paediatric counterpart. Adverse drug reactions may only become apparent many years after
the initial exposure, which requires a specific long-term follow-up programme. It is essential,
therefore, to recruit neonates with similar diseases from various regions in Europe in order to



obtain a critical sample size of sufficient magnitude and to conduct scientific sound studies.
All these goals can only be achieved by organising clinical trials and monitoring of selected
drugs at the European level, in a collaborative project.

In this context, the European Commission promotes collaborative researches, bringing down
barriers between countries, between organisations (universities, research centres, SMESs..)
and between disciplines. The main policy drivers of the collaborative research in the health
theme are improving health of European citizens, increasing competitiveness of European
health-related industries and businesses, addressing global health issues, including
emerging epidemics. Child health was a EC priority. The Topics for the first calls of FP7
included Paediatric medicinal products: Adapting off-patent medicines to te specific needs of
the paediatric populations. Among others, the following programs were funded in order to
evaluate antiinfective drugs in neonates:

TINN (Treat Infections in Neonates, coordinators : Professor Evelyne Jacqz-Aigrain Paris
France and Professor Imti Choonara, Derby, UK- Management : Jerome Weinbach Inserm
Transfert), aiming to evaluate ciprofloxacin and fluconazole prescribed off label to prevent
and/or treat neonatal infections.

TINNZ2 (Treat Infections in Neonates 2, coordinators : Professor Evelyne Jacqz-Aigrain Paris
France and Professot Sailesh Kocheta (Cradiff - UK)- Azithromycin is a macrolid antibiotic
with anti-inflammatory properties active against Ureaplasma, It might be effective in reducing
the severity of chronic lung disease, a multifactor disease in which Ureaplasma infection and
inflammation play a role.

GRIP (Global Research in Paediatrics - Coordinator Carlo Giaquinto, Italy). The main aim of
GRIP is to implement an infrastructure matrix to stimulate and facilitate the development and
safe use of medicine in children. This implementation entails active coordination of
knowledge management efforts and integrated use of existing research capacity both in EU
and US, whilst reducing the fragmentation and duplication of activities. GRIP mobilizes
researchers across Europe, the US and Asia. The integration of the WHO, EMEA and the
NICHD associated networks, including the FDA, will be a major asset for the rapid
translation of GRIP deliverables into practice. This partnership will work closely with families
to provide children with safe and effective medicines.

As there is inadequate critical mass of investigators in any single European country these
neonatal projects (including the neonatal part of GRIP) will allow to set up a European
network for drug evaluation in neonates, based on the collaboration of trained investigators
with expertise in neonatal clinical trials, adequate methodologies adapted to neonates for
drug evaluation and drug monitoring programmes.
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ANTIFUNGAL THERAPY IN THE IMMUNOCOMPROMISED CHILD
A. Warris

Pediatric Infectious Diseases & Immunology, Radboud University Nijmegen Medical Center,
Nijmegen, The Netherlands

Posaconazole is a drug with excellent properties to be used as prophylactic agent (good
tolerability, limited drug-drug interactions, and a broad antifungal spectrum). Clinical studies
using posaconazole oral therapy support the efficacy of posaconazole in the treatment of
invasive fungal infections in severely immunocompromised adult patients, either to prevent
(prophylaxis) or as salvage therapy (after failure of other therapies). Although
mechanistically similar to the other azole antifungal agents and structurally similar to
itraconazole, posaconazole is more potent and effective against various types of yeasts and
moulds, including those that are refractory to other antifungal agents. Especially the activity
of posaconazole against Fusarium spp. and Zygomycetes, distinguishes it from the
antifungal spectrum of voriconazole and itraconazole. Posaconazole is not officially licensed
for the use in children younger than 18 years of age, although its use in children is described
in literature. Posaconazole oral solution has shown to be relative safe and well tolerated in
children with dosing up to 800 mg/day and seems to be a promising antifungal agent for
prophylaxis as well as treatment of invasive mould infections in pediatric patients.

Micafungin is the most well-studied agent in prospective clinical trials for antifungal
prophylaxis in stem cell transplantation and treatment of invasive fungal infections. Within
the pediatric population only 1 randomized controlled antifungal trial has been performed. In
this trial micafungin was compared with liposomal amphotericin B for the treatment of
invasive candidiasis or candidemia in both neonates and children without any difference in
outcome. Caspofungin has been studied prospectively for febrile neutropenia and treatment
of invasive fungal infections, but most published data are from retrospective reviews or case
reports. It is not yet clear what the clinical consequences are of the observed decreased
susceptibility of C. parapsilosis to the echinocandins. The role of echinocandins in the
management of invasive pediatric fungal infections has expanded but dosing issues still
exists. Dosing has been well established for caspofungin only in children 3 months of age
and above. Pediatric pharmacokinetics has been evaluated with all 3 echinocandins but is
limited with anidulafungin. Anidulafungin should be avoided in children until more
pharmacokinetic and clinical data become available.

During this interactive session an overview will be presented focussed on the newer
antifungals and its value in the treatment of invasive fungal infections in
immunocompromised children. The relevance to identify the causative fungus by invasive
diagnostic procedures to direct antifungal therapy will be shown. Knowledge of the local
epidemiology, susceptibility patterns, and the pharmacokinetics in children are indispensable
to initiate antifungal therapy with a specific antifungal in the correct dose.
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ANTIFUNGAL THERAPY IN THE IMMUNOCOMPROMISED CHILD
E. Roilides
3rd Department of Pediatrics, Aristotle University, Thessaloniki, Greece

Invasive fungal diseases (IFDs) are an escalating problem among immunocompromised
children. Candida, Cryptococcus and Aspergillus species are the leading causes of these
diseases in paediatric patients. Other more rare fungi include members of Zygomycetes,
Trichosporon, Fusarium and Scedosporium spp. Invasive diseases due to these organisms
are associated with significant morbidity and mortality and early therapy has been found to
improve survival. While novel antifungal agents (echinocandins and second generation
triazoles) as well as treatment strategies based on surrogate markers (galactomannan and
beta-D glucan) have established utility in treating immunocompromised adults, limited data
are available when managing immunocompromised children with IFDs. The collective
findings of the up-to-date data show that treatment recommendations are similar for
paediatric and adult patients. Options for first-line therapy of invasive candidiasis for all
pediatric age groups include liposomal amphotericin B, fluconazole, caspofungin and
micafungin. Criteria for selecting the initial treatment include the clinical status of the patient,
organ impairment, concomitant medications, pretreatment with antifungal agents, the
Candida species isolated and its resistance pattern. Similar to adults, central venous
catheters should be removed promptly if feasible. Neutropenic patients should receive
colony-stimulating factors (G-CSF or GM-CSF, respectively), and in patients on
immunosuppressive therapy, steroids should be reduced, discontinued or replaced. The
recommended duration of therapy for uncomplicated candidemia is 14 days after the
clearance of the bloodstream and resolution of all symptoms. Following clearance of the
bloodstream and clinical stabilization, oral consolidation with fluconazole is feasible for
susceptible isolates. Fundoscopy is mandatory prior to end of treatment to rule out
endophthalmitis. Options for first-line therapy of invasive aspergillosis include voriconazole
and liposomal amphotericin B. Criteria for selecting one of these agents include organ
impairment, concomitant medications, the type of preceding antifungal treatment, and the
local epidemiology. In settings with a high frequency of zygomycosis, voriconazole may not
be a choice for pre-emptive therapy. Progress has been made in describing
pharmacokinetics and safety of voriconazole and echinocandins, respectively; while further
efficacy, safety and pharmacokinetic trials are ongoing. The current guidelines proposed,
mainly for adults with IFDs, are likely applicable also to paediatric patients, but prior to
making definitive recommendations more pharmacokinetic and Phase Il trials are needed.
Similar to adults, adjunctive surgical interventions need consideration in skin and soft tissue
infections, sinus infections, impeding erosion of pulmonary arteries, and in operable CNS-
and lung lesions. G-CSF or GM-CSF, respectively, are indicated in neutropenic patients, and
reduction, discontinuation or replacement of steroids in immunosuppressed patients.
Treatment of infections by more rare fungal pathogens needs to be individualized based on
the patient's presentation and response to treatment. For empirical antifungal therapy in
hemato-oncological patients with prolonged neutropenia and refractory or new fever in
pediatric patients liposomal amphotericin B and caspofungin are recommended. Prophylactic
fluconazole remains a standard in antifungal prophylaxis post allogeneic HSCT due to its
marked effect on long-term outcome. Posaconazole may be given to children with high risk
hematological malignancies or augmented immunosuppression for GVHD >12 years of age,
and voriconazole in younger children.
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RECOGNITION OF PID IN CHILDREN
A.J. Cant

Paediatric Infectious Diseases & Immunology Department, Great North Children's Hospital,
Newcastle upon Tyne, UK

Textbook PID descriptions are not helpful as children do not appear with a diagnosis but
rather a pattern of infections and other features. Infections are common in young children
and most do not have a PID. Pattern recognition is the key to diagnosis. A positive family
history is an important clue, and non-immunological features can be very helpful. Ask: is this
infection of unusual severity, type, frequency or site? All part of the puzzle solving that
makes infection and immunity so fascinating!

The NIH “10 warning signs for primary immunodeficiency”, are also useful:-
1. 8 or more new ear infections within 1 year.

2. 2 or more serious sinus infections within 1 year.

3. 2 or more months on antibiotics with little effect.

4. 2 or more episodes of pneumonia within 1 year.

5. Failure of an infant to gain weight or grow normally.

6. Recurrent deep skin or organ abscesses.

7. Persistent superficial candidiasis after age 1 year.

8. Need for intravenous antibiotics to clear infections.

9. 2 or more deep-seated infections e.g. sepsis, meningitis.
10. A family history of PID.

However, in a recent study of their use, only failure to thrive, need for IV antibiotics and a
family history of PID were significantly associated with diagnosing PID.

In general, 2 major invasive infections, 1 major infection with frequent minor infections, or
recurrent infections at different sites warrant investigation. The earlier the onset of infection
the more severe the PID.

Respiratory infection is a common presentation of PID. Persistent bronchiolitis due to RSV or
parainfluenza virus suggests SCID. Interstitial pneumonitis due to PCP suggests SCID,
CD40 Ligand deficiency or ICF syndrome, whereas Aspergillus suggests CGD, and CMV a T
cell PID. Pneumatocoeles (usually due to Staphylococcus aureus) are pathognomonic of
Hyper IgE syndrome. Recurrent pneumonia with organisms such as S.pneumoniae,
S.aureus and Pseudomonas species is typically seen in antibody deficient patients. After
time bronchiectasis often develops. Pneumonia associated with extension into adjacent
bone and soft tissue is highly suggestive of Aspergillus infection and CGD. CGD is also
associated with subtly progressive lung fibrosis.



Gastrointestinal infection is also common in PID. Cryptosporidium is seen in CD40 Ligand
and CD40 deficiencies as well as combined immunodeficiency such as MHC II, whilst
Giardia is seen in antibody deficiencies. Chronic viral enteritis strongly suggests SCID or a
severe T cell immune deficiency.

Persistent superficial candida infection is the hallmark of APECED and the associated AIRE
gene defects.

Bacterial infections, especially Staphylococcal and Pseudomonas of skin and soft tissue are
seen in neutrophil and antibody deficiency; Staphylococcal and Streptococcal infections are
seen in IRAK and NEMO defects, suppurative Staphylococcal lymphadenitis in CGD.
Recurrent Streptococcal pneumoniae and Haemophilus influenzae infections are seen in
defects of the early components of the classical complement pathway, whilst recurrent
meningococcal disease is seen in defects of the alternate and late pathways.

Disseminated Mycobacterial infection is an important clue. Babies with disseminated BCG
almost always have SCID, whereas non-tuberculous Mycobacterial infection in older children
suggests a defect in the IL-12 / IFNg pathogen or a NEMO defect

Human Herpes virus infections are difficult to control and persistent or severe infections
uncover a further group of PIDs; HSV1 in Unc deficiency, VZV in CHH, EBV in XLP or XIAP,
HHV®6 in other CIDs, often with CD4 lymphopenia.
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ANTIVIRAL THERAPY IN STEM CELL TRANSPLANTATION
A.C.T.M. Vossen?, R.G.M. Bredius?

'Dpt of Medical Microbiology, 2Dpt Pediatric Immunology, Infectious Diseases & Stem Cell
Transplantation, Leiden University Medical Center, Leiden, The Netherlands

During this meet-the-the professor meeting we will focus on viral infections after
hematopoietic stem cell transplantation (HSCT) and the current opinions regarding antiviral
therapy and management.

Viral infections are an important cause of morbidity and mortality in severely
immunocompromised children, i.e. patients post allogeneic hematopoietic stem cell
transplantation. Infections with human herpes viruses occur most frequently, but also
infections with adeno, BK, respiratory and influenza viruses can be encountered. Diagnosis
is based on frequent monitoring and detection of viral DNA or RNA using molecular
techniques like PCR. Antiviral therapy is useful in controlling viral infections temporarily but
ultimately immune reconstitution of virus-specific immunity is required to cure the infections.

Different therapeutic strategies can be used to prevent or treat virus infections, namely anti-
viral prophylaxis, pre-emptive or symptomatic treatment. Furthermore, antiviral immunity can
be improved by withdrawing immunosuppressive therapy, by infusions of virus-specific donor
lymphocyte, or by specific antiviral antibodies. These strategies all have their advantages
and disadvantages. The choice for a specific strategy will be guided by factors such as
access to frequent laboratory testing, cost of laboratory testing, the risk of antiviral
resistance, therapy compliance, side-effects, drug interactions and immunosuppressive
regimes. Cell therapeutic options require advanced GMP laboratory facilities.

Using different case-reports we will try to offer you tools for optimal antiviral patient
management.

Key learning facts

- define goal of antiviral treatment

- decide on optimal antiviral strategy

- learn about different antiviral drugs and their (side-)effects
Key open issues

- long-term adverse events

- impact on antiviral resistance development
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STREPTOCOCCUS PNEUMONIAE: SURFACE MOLECULES AND IMMUNE EVASION
STRATEGIES

P. Hermans
Radboud University Nijmegen Medical Center, Nijmegen, The Netherlands

Surface-exposed bacterial structures are involved in pivotal biological functions of
pathogens, such as binding to host cellular receptors or interactions with proteins of the
extracellular matrix. These interactions can trigger attachment to and uptake by host cells,
which represent important steps in the process of disease. Colonization of, and translocation
across, the mucosal barrier eventually leads to dissemination within the host. Once
disseminated, the pathogen then requires strategies to circumvent host immunity.

Streptococcus pneumoniae is a commensal of the human respiratory tract. However, in
addition to colonization, pneumococci cause mucosal infections such as otitis media and
sinusitis, as well as life threatening infections such as pneumonia, sepsis and meningitis.
The pneumococcus is considered to be an extracellular pathogen. However, the dynamic
process of adherence to mammalian cells is accompanied by cell-specific internalization
mechanisms.

Our knowledge of the function of Streptococcus pneumoniae cell-surface structures, and the
basic mechanisms underlying their interaction with host receptor molecules has significantly
increased. In particular, choline-binding proteins have received considerable attention
because of their versatility, and their sophisticated role in the interaction with host proteins.
Interestingly, subversion of host protein functions to facilitate host invasion and immune
evasion has been attributed to both surface-exposed and intracellular proteins of the
pathogen.

Recent progress in our understanding how pneumococcal adherence molecules interact
directly with host proteins will be discussed in an interactive manner, with specific emphasis
on immune-evasion strategies of the pathogen.
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BACTERIAL-VIRAL CO-INFECTIONS
K. English®, D. Bogaert?

!Division of Pediatric Infectious Diseases, University of Tennessee Health Science Center /
Le Bonheur Children’'s Hospital, Memphis, TN, USA, ?Pediatric Infectious Diseases &
Immunology, UMC Utrecht-WKZ, Utrecht, The Netherlands

The upper respiratory tract is the ecological niche of many commensals and potential
pathogens like Streptococcus pneumoniae, Staphylococcus aureus and Haemophilus
influenzae. The composition of this microflora is constantly altered due to microbial
interactions and environmental influences. Imbalance of the microflora is considered crucial
in pathogenesis of respiratory and invasive diseases. Viral infections predispose to bacterial
super-infections, which is thought to occur through diverse mechanisms, including disruption
of the epithelial barrier, virus-induced immunomodulation and production of viral chemicals.
However, respiratory viruses can also 'infect' the host without causing any symptoms, which
suggests maore triggers are needed to induce a full-blown respiratory infection. Other factors
in this complex interplay we might consider are host-, environmental and ecological factors.

Much of what we “know” about the etiology of pneumonia in children is wrong. There is
considerable overlap in the clinical and radiological features of pneumonia caused by
viruses, pyogenic bacteria and “atypical”’ bacteria such as mycoplasma. Furthermore, recent
studies employing molecular diagnostics indicate that co-infection is very common in
children with pneumonia: this includes co-infection with more than one virus, a virus and a
bacterium, or even two bacteria! Bacterial pneumonia complicating influenza is of particular
concern because of its increased severity, poor response to antimicrobial therapy, and
reported association with many or most fatal cases of influenza infection. An animal model of
post-influenzal pneumococcal pneumonia offers some insights into the pathogenesis of this
potentially life-threatening condition and suggests alternative therapeutic approaches.

In this session, we will discuss the current knowledge on role of the bacterial microflora and
respiratory viruses as well as the host immune response in the pathogenesis of respiratory
infections and discuss the clinical implications of bacterial pneumonia complicating
respiratory viral infections
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EPIDEMIOLOGICAL ASPECTS OF COAGULASE-NEGATIVE STAPHYLOCOCCI IN A
NEONATAL INTENSIVE CARE UNIT

R.F. Kornelisse
Pediatrics, Division of Neonatology, Erasmus MC - Sophia, Rotterdam, The Netherlands

Gram-positive coagulase-negative staphylococci (CoNS) are a subgroup of staphylococci,
which distinguish themselves from Staphylococcus aureus by their lack of ability to produce
coagulase. Being commensal bacteria, CoNS were long thought to be non-pathogenic and
were regarded as contaminants when found in specimens of human origin. Nowadays,
CoNS are the most frequent cause of late-onset sepsis (LOS) in neonatal intensive care
units (NICU) worldwide. Incidences of up to 66% have been reported.

Important risk factors for LOS in intensive care neonates are immaturity of the immune
system and invasive procedures like prolonged intravascular catheterization. An additional
risk factor is poor infection control. LOS by CoNS also contributes to a significant morbidity
and increased health care costs, mainly because of prolonged hospitalization.

An increasing antibiotic resistance and its ability to form biofilms cause the success of
CoNS. Biofilm formation is mediated by several factors, such as surface proteins and the
polysaccharide intercellular adhesin (PIA). PIA is regulated by the ica operon, and the
presence of the ica genes has been shown to be a predictor for biofilm formation of
Staphylococcus epidemidis. Many strategies are being developed to prevent CoNS LOS,
including measurements to prevent biofilm formation by blocking molecular mechanisms of
biofilm formation or impregnating catheters with antimicrobial agents and immune
enhancement strategies. Most of these strategies are still under development; however
measurements like catheter lock techniques and hygiene measurements have proven to
decrease CoNS LOS.

Infecting CoNS strains are usually highly antibiotic resistant. The antibiotic resistance in
CoNS isolated from the skin of neonates increases during admission.

Infecting strains of these commensal bacteria may originate from NICU personnel. CoNS
carried by NICU personnel differ from those in the general population. MecA, icaA and
penicillin, oxacillin and gentamicin resistance are significantly more prevalent in CoNS
strains from personnel than in community isolates. We also studied the epidemiological
effects of CoNS carriage of NICU personnel after a period of absence. The antibiotic
resistance of CoNS decreased when strains were compared with personnel before and after
vacation. NICU personnel are a likely cause for cross-contamination of virulent CoNS that
originate from the NICU to patients.

We conclude that CoNS are the most important cause of bloodstream infection in neonates.
NICU CoNS are more virulent than population CoNS.
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MEET THE PROFESSOR SESSION: VALUE OF ALARMING SIGNS AND SYMPTOMS IN
CHILDREN WITH FEVER

M. Thompson'?, H. Moll®

'Family Medicine, Oregon Health and Science University, Portland, OR, USA, *Department
of Primary Health Care, University of Oxford, Oxford, UK, *Department of Pediatrics,
Erasmus MC-Sophia Children's Hospital, Rotterdam, The Netherlands

The diagnostic approach to a feverish child is a sequential stepwise process, starting with
their symptoms and signs, and then considering the added value of further testing. There is
a large body of research on identification of serious infection in children, but a relatively
small proportion is directly relevant to the challenges faced by front-line clinical staff. During
this session we will highlight the key findings from the most recent systematic reviews which
have identified which symptoms, physical signs, and laboratory markers are most useful in
acute paediatric care settings for identifying children with serious infection. The focus will be
on first contact care, where most children present, and where the prevalence of serious
infection can be low. Clinical prediction rules present a more formal process for combining
independent alarming signs and symptoms to assess the risk of a serious infection. After
deriving a prediction rule, it is important to validate the rule in different settings, and finally to
assess the impact of the decision rules with predefined cut-offs for the different diagnostic or
treatment strategies. Some of the challenges and problems in prediction research in children
with fever are due to differences in patient population (low prevalence and high prevalence
setting, inclusion on presenting problems and not based on diagnosis), low prevalence of
serious infection, heterogeneous outcome (e.g. pneumonia, urinary tract infection, meningitis
and sepsis), lack of reference test to confirm bacterial origin for all cases, wide range of
possible predictors in rules and low prevalence of alarming signs, lack of validation and
impact studies. During the session we will identify which clinical prediction rules for children
with serious infection seem to be most useful for paediatricians. This session will be
interactive, and we encourage participants to present their own clinical challenges and
guestions in the diagnosis of febrile children.
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CLINICAL PREDICTION OF SERIOUS INFECTIONS 1030-1050 ESPID PARALLEL
SESSION 1

M. Thompson??

'Family Medicine, Oregon Health and Science University, Portland, OR, USA, Primary
Health Care, University of Oxford, Oxford, UK

Predicting which child presenting to primary care paediatric settings is most likely to have a
serious infection is a common clinical challenge. Most invasive bacterial infections have
become less frequent due to vaccination in developed nations, and most clinicians now
consider pneumonia, UTI, and complications of viral illnesses as serious infections which
need prompt recognition and appropriate therapy. However, in most frontline clinical
settings, serious infections such as these are still uncommon, and differentiating the child
who may have serious infection from the vast majority presenting with other acute illnesses
can be a diagnostic challenge. As part of a European collaboration between paediatric and
primary care researchers in The Netherlands, UK, and Belgium we have recently
systematically reviewed diagnostic studies which assessed the value of clinical features and
laboratory tests for identifying children with serious infection in paediatric primary care and
emergency department settings. This identified several clinical features which are useful to
increase or decrease the probability that a child has a serious infection. However, none were
sufficient on their own to substantially raise or lower the risk of serious infection.
Inflammatory markers were used in several studies, where we found that C-reactive protein
and procalcitonin had similar diagnostic characteristics, and both were superior to white cell
counts. Clearly some clinical features and and inflammatory markers are highly specific (“red
flags”), so when they present should prompt a more thorough or repeated assessment.
However, even in children with a serious infection, red flags will occur infrequently and
unfortunately their absence does not lower the risk. Clinicians seem to fill this diagnostic gap
by using their clinical “gut-feeling” and providing an opportunity for further repeat
consultations (“safety-netting”). Clinical prediction rules provide a more formal way of
assessing children with acute infection, and we identified several rules from the literature.
However, few of the prediction rules are suitable for widespread implementation without
further research.
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OUTPATIENT MANAGEMENT OF FEBRILE INFANTS UNDER 3 MONTHS WITH LOW
RISK CRITERIA WITHOUT SYSTEMATIC LUMBAR PUNCTURE OR EMPIRICAL
ANTIBIOTIC

B. Gomez, J. Sanchez, J. Benito, E. Astobiza, S. Garcia, S. Mintegi
Pediatric Emergency Department, Cruces Hospital, Baracaldo, Spain

Objectives: To study the evolution of infants under 3 months with fever without source
(FWS) attended in a Pediatric Emergency Department (PED) and discharged without
performing a lumbar puncture (LP) and without antibiotic therapy.

Methods: Prospective seven-years study (September 2003 to August 2010) including all
infants under 3 months with FWS attended in our PED. Those not admitted to the ward were
followed by phone or, if not possible, reviewing subsequent reports.

Results: 1575 infants were included (serious bacterial infection -SBI- rate: 19.7%; positive
blood culture rate: 1.9%).

Among the 988 initially diagnosed with FWS, 599 (60.6%) had low-risk clinical and
laboratory criteria. Among them, 449 (74.9%) were discharged without performing a lumbar
puncture or administering antibiotics.

After arriving the culture results, 17 of 449 (3.7%) were diagnosed with a SBI: 16 urinary
tract infections and 2 occult bacteraemias (0.4%, one by E. coli and one by E. faecalis).

Fifty infants returned to the PED (38 unscheduled visits - 8.4%). Four (0.8%) were
diagnosed with lymphocytic meningitis (one with a positive enteroviral culture). None of them
was diagnosed with bacterial meningitis. Ten infants (2.2%) were admitted to the ward.

Of those 401 infants who did not return to the PED, 8% did not visit their primary care
paediatrician after being discharged.

All did well.

Conclusions: In infants younger than 3 months with FWS and low-risk clinical and
laboratory criteria, outpatient management without systematic LP or empirical antibiotic is
adequate if parents understand physician's instructions and proper medical follow-up is
guaranteed.
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CLINICAL PREDICTORS OF INFLUENZA IN YOUNG CHILDREN: THE LIMITATIONS OF
'INFLUENZA-LIKE ILLNESS'

N.T. Conway'?, Z.V. Wake?, P.C. Richmond*23, D.W. Smith*5¢ A.D. Keil’, S. Williams*, H.
Kelly8, D. Carcione®, P.V. Effler®, C.C. Blyth'?3 The WAIVE Study Group

Yvaccine Trials Group, Telethon Institute for Child Health Research, 2School of Paediatrics &
Child Health, University of Western Australia, *Department of Paediatric and Adolescent
Medicine, Princess Margaret Hospital for Children, *PathWest Laboratory Medicine WA,
®School of Biomedical, Biomolecular and Chemical Sciences, °School of Pathology and
Laboratory Medicine, University of Western Australia, ‘Department of Microbiology,
PathWest Laboratory Medicine WA, Princess Margaret Hospital for Children, Perth, WA,
8Victorian Infectious Diseases Reference Laboratory, Melbourne, VIC, °Communicable
Disease Control Directorate, Department of Health, Perth, WA, Australia

Background and aims: Definitions of influenza-like illness (ILI) have been studied
infrequently in young children. Using data from observational studies designed to measure
vaccine efficacy, we assessed the clinical predictors of influenza infection in children < 5
years old and constructed age-specific ILI definitions.

Methods: Children 6-59 months old with a history of fever and symptoms of acute
respiratory infection were recruited in the Western Australia Influenza Vaccine Effectiveness
(WAIVE) study. Clinical data and nasal swabs were obtained from each child. Logistic
regression analysis identified significant predictors of influenza infection. Sensitivity,
specificity, positive and negative predictive values (PPV, NPV) of different ILI definitions
were determined. Parental opinion was also assessed.

Results: 944 children were recruited (2008-2009 influenza seasons). Of the 919 eligible,
179(19.5%) had laboratory-confirmed influenza infection. Predictors of infection included
increasing age; lack of influenza vaccination; lower birth-weight; fever; presence of cough;
and absence of wheeze. An ILI definition comprising cough and absence of wheeze had
60% sensitivity (95%Cl:52-68), 59% specificity (95%CI:55-63), 26% PPV (95%CI:21-30) and
86% NPV (95%CI:83-93). Parental opinion had 77% sensitivity (95%CI.:67-84), 47%
specificity (95%CI:40-54), 29% PPV (95%Cl:22-37) and 86% NPV (95%CI:79-92). Both
compared favourably with definitions of ILI currently used. The addition of fever to ILI
definition had little impact.

Conclusions: ILI is a poor predictor of laboratory-confirmed influenza infection in young
children but can be improved using age-specific data. Parental prediction of influenza
infection compares favourably to ILI definitions. Incorporating age-specific ILI definitions
and/or diagnostic testing into influenza surveillance systems should be considered.
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PREVALENCE AND PREDICTIVE FACTORS FOR PULMONARY BACTERIAL CO-
INFECTION IN INFANTS WITH SEVERE VIRAL BRONCHIOLITIS

E. Barreira, H.H. Shieh, D.C. Souza, T.L. Schioba, I.C. Fernandes, P.F. Gées, A. Bousso
Pediatrics, Hospital Universitario da Universidade de Sao Paulo, Sao Paulo, Brazil

Background: Recent studies show a high incidence of pulmonary bacterial co-
infection(PBCo-l)in children with severe viral bronchiolitis(VB),and the importance of
guantitative tracheal aspirate(TA)on the diagnosis of PBCo-l.

Aims: To evaluate the prevalence of PBCo-l in infants mechanically ventilated for VB
according to quantitative TA and blood cultures(BC),and analyze the clinical/laboratory
features that may be predictive of PBCo-I.

Methods: Retrospective 3years study of children 1-24months who underwent mechanical
ventilation(MV)for VB, and had a semi-quantitative TA specimen collected within the first
48hours of MV.Patients were classified as: No co-infection(negative TA and BC); Possible
co-infection(negative BC and positive qualitative or < 10%cfu/mL TA), and Confirmed co-
infection(positive BC and/or>10°cfu/mLTA).

Results: 102 patients,62(60,7%) were male. Viral etiology was: VSR 9 0(88,2%),
Adenovirus7(6,8%), Parainfluenzalll 4(4%)and Influenza A1(1%).The most frequent bacterial
isolates were:H. influenzae(17/27,4%) S.pneumoniae(16/25,8%),S.viridans(10/16%)and
S.aureus(10/12,9%).Clinical/laboratory data are shown in Tablel.

No co-infection  |Possible co- Confirmed co-

(n=41) infection (n=41) |infection (n=20) P
\Age(months)  |4.92+/-4.02 5.07+/-4.43 4.1+/-3.83 0.567
IPRISM I 7.03+/-3.78 8.17+/-4.29 7.5+/-2.66 0.301
RSV 133(80.5%) 138(92.7%) 119(75%) 0.133
Prior antibiotic |20(48.7%) 120(48.7%) 17(35%) 0.541
\WBC/Neutrophil 9858/5554 110925/6297 110065/5149 0.689
ICRP(mg/dL) 140.6+/-43 34.2+/-30 31.1+/-29.7 0.575
IFever/hypotermia |26(63.4%) 126(65%) 114(70%) 0.885
IMV(days) 14.9+/-3.05 5.5+/-3.04 4.75+/-1.97 0.601
ICU stay(days) 8.6+/-5.5 19.2+/-4.9 7.9+/-2.3 0.609

[Table 1]

Conclusion: In this series,PBCo-I could be excluded in only 40% patients.None of the
clinical/laboratory data were predictive of PBCo-l.Additional tests are necessary for early
diagnosis of PBCo-l in severeVB.
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INNATE LYMPHOCYTES FREQUENCY AND GENE EXPRESSION OF INNATE
CYTOKINES PREDICTS DISEASE SEVERITY IN VIRAL BRONCHIOLITIS

T.R. Leahy'?, D. Slattery?3, D.G. Doherty!, M.J. Carr®, W.W. Hall*, R. McManus?, T. Ryan®®

Institute of Molecular Medicine, University of Dublin, Trinity College, ?Respiratory
Department, Children’s University Hospital, *University of Dublin, Trinity College, “National
Virus Reference Laboratory, University College Dublin, *Anaesthesia and Intensive Care
Medicine, St James's Hospital, Dublin, Ireland

Background and aims: Bronchiolitis is an infection of the lower airways caused by
respiratory viruses, most commonly RSV. Disease severity varies from asymptomatic/mild
infection to respiratory failure and death. We hypothesized that severe bronchiolitis results
from an inadequate innate immune response. We aimed to compare frequencies of innate
lymphocytes and innate cytokine gene expression in children with viral bronchiolitis.

Methods: We enrolled 3 distinct groups of children; children requiring hospital admission
with viral bronchiolitis (n=15), children with severe viral bronchiolitis (n=10) admitted to
Paediatric Intensive Care Unit (PICU), and age-matched healthy controls (n=15). All infants
were below the age of 18 months at enrolment. Respiratory viruses were detected in
respiratory samples by DFA or Tagman real time PCR. Lymphocyte subset composition was
determined on peripheral blood mononuclear cells (PBMC) by flow cytometry. Quantitative
PCR was used to measure gene expression of the following cytokines in PBMC; IL-2, IL-7,
IL-10, IL-15, IFN-y and TNF-a.

Results: Viral bronchiolitis requiring hospital admission was characterized by increased
MRNA levels of IL-10 and TNF-a (p< 0.0001). IL-15 mRNA levels were significantly raised in
children hospitalized with bronchiolitis (p< 0.0002), but not in the subgroup requiring PICU
admission. Flow cytometry revealed a significant reduction in the relative number of natural
killer cells (p< 0.005) and y&-T cells (p< 0.003) among children admitted with bronchiolitis.

Conclusion: Bronchiolitis is associated with changes in innate lymphocyte frequencies and
innate cytokine gene expression. These findings suggest that deficiencies of the innate
immune system may underlie susceptibility to severe bronchiolitis.
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INTERLEUKIN-8 AND RANTES PLASMA CONCENTRATIONS IN COMBINATION WITH
CD4 T-CELL COUNTS DISCRIMINATES DISEASE SEVERITY IN CHILDREN WITH RSV
INFECTIONS

H.K. Brand!?, G. Ferwerda'?, F. Preijers®, R. de Groot'?, C. Neeleman*, F.J.T. Staal®, A.
Warris?, P.W.M. Hermans'?

'Pediatric Infectious Diseases, Nijmegen Institute for Infection, Inflammation and Immunity,
3Laboratory Medicine, Laboratory of Hematology, “Intensive Care Medicine, Radboud
University Nijmegen Medical Center, Nijmegen, *Department of Inmunohematology and
Blood Transfusion, Leiden University Medical Center, Leiden, The Netherlands

Background: Current tools to predict severity of RSV infection are mainly based on clinical
signs that present in an advanced stage of clinical deterioration. These tools might be
improved by including immunological parameters.

Objective: We hypothesized that the combination of inflammatory markers will differentiate
between children with severe RSV infection and those with mild symptoms.

Methods: Blood and nasopharyngeal samples from 52 children younger than 2 years of age
with RSV bronchiolitis were prospectively collected during acute infection and after recovery.
Patients were categorized in 3 groups based on disease severity: mild (no supportive
treatment), moderate (supplemental oxygen and/or nasogastric feeding) and severe
(mechanical ventilation). Clinical data, viral etiology, flow-defined leukocytes subsets cell
counts and cytokine concentrations were compared.

Results: Children with severe RSV infection were characterized by young age,
lymphopenia, increased IL-8, G-CSF and IL-6 plasma concentrations, and decreased
RANTES plasma concentrations. The combination of IL-8, RANTES plasma levels and CD4
T-cell counts with cut-off values of 67 pg/ml, 13 ng/ml and 2.0*10E6/ml, respectively,
discriminated severe from mild RSV infection with 93% sensitivity and 96% specificity.

Conclusion: This study demonstrates that IL-8 and RANTES plasma concentrations in
combination with CD4 T-cell counts correlate with disease severity in pediatric RSV
infection. In addition to clinical features, these immunological markers may be a useful tool
to predict severity of RSV infection and guide clinical management in an early phase of
disease.
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EXTERNAL VALIDATION OF A MODEL PREDICTING HEARING LOSS AFTER
CHILDHOOD BACTERIAL MENINGITIS IN THE NETHERLANDS

R.C.J. de Jongel?, M. Sanders'3, M.W. Heymans*, C.B. Terwee?*, |. Koomen®, R.J.B.J.
Gemke?, L. Spanjaard®, A.M. van Furth®

'Department of Pediatrics and Infectious Diseases, VU University Medical Center,
’Department of Neonatology, Emma Children's Hospital - Academic Medical Center,
3Department of Pathology, Laboratory of Immunogenetics, “Department of Epidemiology and
Biostatistics and the EMGO Institute for Health and Care Research, VU University Medical
Center, Amsterdam, *Department of Pediatrics, Westfriesgasthuis, Hoorn, ®Department of
Medical Microbiology, Netherlands Reference Laboratory for Bacterial Meningitis, Academic
Medical Center, Amsterdam, The Netherlands

Background and aims: Bacterial meningitis (BM) is a serious infectious disease
responsible for high mortality and a high incidence of short and long term sequelae.
Previously a prediction model identifying children at risk of hearing loss after BM was
developed. This study performed external validation of the model in a new cohort of Dutch
school aged BM survivors.

Methods: In 2006 a new cohort of 117 BM survivors was constructed and the presence of
sensorineural hearing loss (>25 dB), based on information from questionnaires and medical
records, was determined. The presence of potential risk factors for hearing loss was
obtained from medical records. External validation was performed by application of the
model on the new cohort followed by determination of the discriminative ability and testing of
the goodness of fit.

Results: The discriminative ability (Area Under the Curve, AUC) of the model was 0.84 in
the original cohort and 0.78 in the new cohort. The Hosmer-Lemeshow test for goodness of
fit was not significant (p>0,05). The distribution of patient characteristics and risk factors of
the two cohorts were comparable. Applying the model on the combined cohorts resulted in a
AUC of 0.82, Hosmer-Lemeshow test was not significant (p>0,05).

Conclusions: Performance of the model appeared to be stable in a new cohort of school
aged BM survivors. The model seems to be implementable in Dutch pediatric practice.
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ANTIBIOTICS INCREASE THE RISK OF DEVELOPING INFLAMMATORY BOWEL
DISEASE: A PEDIATRIC POPULATION-BASED COHORT STUDY

M.P. Kronman??, T.E. Zaoutis?, K. Haynes?, R. Feng?, S.E. Coffin?

'Pediatrics, Division of Infectious Diseases, The Children's Hospital of Philadelphia, “?Center
for Clinical Epidemiology and Biostatistics, University of Pennsylvania, Philadelphia, PA,
USA

Background and aims: Alterations in gut flora are hypothesized to contribute to the
pathogenesis of inflammatory bowel disease (IBD). Antibiotic exposure is known to alter gut
flora. We examined whether exposure to antibiotics is associated with IBD development
during childhood.

Methods: We performed a retrospective cohort study using a United Kingdom electronic
General Practice research database, The Health Improvement Network (THIN). Children
followed for >2 years were included; those with prior IBD were excluded. All antibiotic
prescriptions were captured. An antibiotic course was defined as a new antibiotic
prescription >3 days after completion of a prior prescription. The outcome of interest was
first diagnosis of IBD. Participants were censored at development of IBD, practice de-
registration, death, or 19 years of age. We used an adjusted Cox Proportional Hazards
model for analysis.

Results: The cohort included 1,072,444 children, of whom 766 developed IBD. The median
latency period between first visit for IBD symptoms and first IBD diagnosis was 3.6 months
(inter-quartile range, 0.4-17.3). Excluding antibiotic courses between the median latency
period and censorship from the cohort, the Hazard Ratio for the association between each
course of antibiotics and developing IBD was 1.05 (95% Confidence Interval, 1.03-1.07, p<
0.001). Sensitivity analyses of other exposure measures (e.g., ever- versus never-exposed
to antibiotics) and different latency periods yielded similar results.

Conclusions: We found that children have a 5% increased risk of developing IBD for every
course of antibiotics received. Reductions in inappropriate courses of antibiotics may reduce
the risk of developing IBD among children.
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THE INFLAMMASOME AT THE SURFACE BETWEEN MICROBIAL COLONIZATION OR
INVASION OF THE MUCOSAL SURFACES

M. Netea
Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands

One of the most intriguing processes during the interaction between the human host and the
microbial flora colonizing the skin and the mucosae is represented by the tolerance towards
the colonizing microorganisms by the mucosal host defense, yet the induction of potent
defense mechanisms as soon as invasion of the tissue takes place. This discrimination is
important for both bacterial flora, as well as colonization with fungi such as Candida
albicans. C. albicans colonizes 30% of individuals in a population at any given moment, and
lack of proper recognition is associated with invasion and disseminated disease in case of
defective immune defenses (e.g. chronic mucocutaneous candidiasis patients), and has
been proposed to contribute to autoinflammation if overwhelming stimulation takes place in
patients with Crohn's disease.

Mucosal or alveolar macrophages are in continuous contact with the bacterial and fungal
flora, yet it is not known how they can discriminate between colonizing and invading
microorganisms. The mucosal immune mechanism responsible for the activation of
antifungal defense during tissue invasion is the Th17 response. The differential induction of
Th17 responses by colonizing yeasts (no induction) and invading hyphae (potent induction of
Th17) represents the immune mechanism discriminating between Candida colonization and
invasion. The mechanism behind this process is represented by differential activation of the
inflammasome:

- germination from yeasts into hyphae is crucial for the Th17 induction.

- inflammasome activation during germination is the discriminating step during production of
IL-1b, and the subsequent IL-17 induction.

- Dectin-1/Syk recognition of b-glucans is an essential component of inflamamsome
activation and IL-1b release, and this step is defective in patients with dectin-1 deficiency.

These in-vitro data have been complemented by data in mice defective in components of the
inflammasome, including caspase-1-/-, ASC-/- and Nalp3-/- mice. These mice show
defective caspase-1 activation and IL-lbeta production, accompanied by an increased
susceptibility to candidiasis.

The description of the mechanisms responsible for the discrimination between Candida
colonization and invasion has additional important consequences. Firstly, the proper
discrimination of these two states is crucial for avoiding inappropriate inflammation, yet
reacting properly in case of invasion. Secondly, this model of tissue recognition of invasion is
likely to be important for other colonizing microorganisms: in case of bacteria, the second
signal needed to trigger inflammasome activation and Th17 responses is likely represented
by ATP, released from dead cells during the process of tissue invasion. Finally, these
findings may impact the mechanisms through which tolerance may be lost during
inflammatory bowel disease such as Crohn's disease in which specific anti-Candida
antibodies (ASCA) have been described, and genetic variant in the inflammasome
component NIrp3 predispose to disease.
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TRANSCELLULAR MIGRATION OF NEUTROPHIL GRANULOCYTES THROUGH THE
BLOOD-CEREBROSPINAL-FLUID BARRIER AFTER INFECTION WITH
STREPTOCOCCUS SUIS
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Diisseldorf, 2Institute of Pathology, University of Tuebingen, Tiibingen, 3Institute of
Infectiology, Centre for Molecular Biology of Inflammation (ZMBE), Westfalische Wilhelms-
University, Miinster, *Max Planck Institute of Developmental Biology, Tiibingen, *Department
of Biochemistry, Westfalische Wilhelms-University, Miinster, °Pediatric Infectious Diseases,
Department of Pediatrics, University Hospital Mannheim, Heidelberg University, Mannheim,
Germany

Background: A critical point during the course of bacterial meningitis is the excessive influx
of polymorphnuclear neutrophils (PMN) from the blood into the brain. Both paracellular and
transcellular routes of leukocyte transmigration through the blood-brain-barrier have been
described in CNS diseases so far.

Methods: In an “inverted” Transwell culture model of the blood-CSF barrier the zoonotic
agent Streptococcus suis (S. suis) was used to stimulate porcine choroid plexus epithelial
cells (PCPEC) specifically from the physiologically relevant basolateral side. Barrier function
was analyzed by measuring TEER and inulin-flux, tight junction morphology was
investigated by immunofluorescence. Route and mechanism of PMN transmigration were
determined by immunofluorescence, electron microscopy and FACS analysis.

Results: Here, we show that the transmigration of PMN through PCPEC was significantly
higher after stimulation with TNFa or infection with S. suis strain 10 compared to its non-
encapsulated mutant. Most strikingly, PMN preferentially migrated across PCPEC via the
transcellular route. Extensive sequential analyses of the PMN transmigration process with
Apotome®-imaging and electron microscopy revealed a stop of paracellular migrating PMN
just before tight junctions. Interestingly, PMN subsequently appear to proceed by trancellular
migration via funnel-like structures developing from the apical membrane. Noteworthy, some
PMN contained bacteria during the transmigration process. Flow cytometric and
transmigration inhibition studies with integrin-specific antibodies showed that PMN traversal
is dependent on CD11b/CD18.

Conclusion: Our data underline the relevance of the blood-CSF barrier as a gate for
leukocyte entry into the CNS and suggest a novel transcellular migration step during the
pathogenesis of bacterial meningitis.
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IMPACT OF TOLL-LIKE RECEPTOR 3 POLYMORPHISM ON SEVERITY OF INFLUENZA

S. Esposito?, C. Moltenit, S. Giliani?, A. Scala?, I. Picciolli, C. Tagliabue?!, C. Daleno?, A.
Plebani?, N. Principit
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Pediatrics, University of Brescia, Brescia, Italy

Background and aims: To limit the effects of annual epidemics and prevent the
consequences of a pandemic, the possible host immunogenetic factors conditioning the
severity of influenza require to be investigated with the aim of identifying the subjects who
are more likely to suffer a negative course. The aim of this study was to assess whether the
susceptibility and severity of influenza was related to polymorphisms of toll-like receptors
(TLR) 2, 3, and 4.

Methods: Samples of nasopharyngeal secretions and blood were obtained from 272
otherwise healthy subjects with influenza-like illness (ILI) and 164 healthy controls. The
nasopharyngeal swabs were assayed for influenza viruses using molecular biology methods
and blood was examined for the presence of polymorphisms of genes TLR-2, TLR-3, and
TLR-4. Any association between the clinical and socio-economic impact of influenza and the
genetic polymorphisms was evaluated.

Results: A total of 51 children (18.7%) showed A/H1N1v infection and 18 of these children
were hospitalized for pneumonia. In patients with influenza A/HIN1v and pneumonia, TLR3
rs5743313 heterozygous CT polymorphism was significantly more common than in patients
with influenza but absence of pneumonia (100% vs 9.1%; p< 0.0001) and was also
associated with an higher viral load (17.1 + 3.4 vs 16.0 + 2.8 logi0 cp/mL; p< 0.05). No other
association with influenza severity and no relationship between frequency of different TLRs
polymorphisms and influenza susceptibility was observed.

Conclusions: Otherwise healthy subjects with TLR3 rs5743313 heterozygous CT
polymorphism appear at greater risk of developing severe influenza A/H1N1v with
respiratory complications.



0040

NOVEL IMMUNOLOGICAL MARKERS FOR THE DIAGNOSIS OF TUBERCULOSIS -
CYTOKINE PROFILES IN WHOLE BLOOD ASSAYS FOLLOWING STIMULATION WITH
RD1 ANTIGENS

M. Tebruegge®?3, B. Forbes?, N. Ritz*23, B. Dutta®, K. Camacho-Badilla?, S. Graham?®34, T.
Connell*23, N. Curtis??3
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Background and aims: Existing diagnostic tests for tuberculosis (TB) have considerable
limitations. The tuberculin skin test (TST) has limited specificity. Interferon-gamma (IFN-y)
release assays (IGRA), relying on the detection of IFN-y produced in response to in vitro
stimulation with RD1 antigens, may have greater specificity but perform less well in children
compared to adults. This study aimed to find novel immunological markers that have the
potential to identify individuals with Mycobacterium tuberculosis infection.

Methods: Children < 18y were screened for latent TB infection (LTBI) or active TB by TST
and QuantiFERON-TB-Gold-In-Tube. In addition, whole-blood samples were incubated
overnight with the RD1 antigens ESAT-6 and CFP-10. Concentrations of 17 cytokines in
supernatants were determined using XMAP technology (Milliplex bead-based assays;
Luminex-platform). Results were background-corrected before statistical comparisons using
Kruskal-Wallis and Mann-Whitney-U tests.

Results: Six children had active TB (symptomatic/TST >10mm/positive IGRA), 15 had LTBI
(asymptomatic/TST >10mm/positive IGRA) and 15 were uninfected (asymptomatic; negative
TST and IGRA). Median concentrations of seven cytokines (IFN-y, IL-1ra, IL-2, IL-13, IP-10,
TNF-a, MIP-1B) were significantly higher in children with active TB and those with LTBI
compared to uninfected children. Concentrations of three cytokines (IL-1ra, IL-13, TNF-a)
were significantly higher in children with active TB compared to those with LTBI. No
significant differences were found for: IL-6, IL-8, IL-10, IL-12(p40), IL-15, IL-17, GM-CSF,
MCP-1, MCP-3, RANTES.

Conclusions: A range of cytokines with the potential to distinguish between M. tuberculosis-
infected and uninfected individuals were identified. Incorporating these immunological
markers into future diagnostic assays may improve their performance.
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SEVERE INFLUENZA H1N1/09 IS CHARACTERISED BY A DISTINCT HOST
TRANSCRIPTOMIC AND CYTOKINE RESPONSE
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Background: Children presenting to our hospital with influenza H1IN1/09 were at a higher
risk of shock and mortality than seasonal flu patients from 2004-2009. Our Immunopathology
of Respiratory Infection Study (IRIS) aims to understand how the host inflammatory
response to HLN1/09 infection differs from other acute childhood infections, using enhanced
pathogen diagnosis, genome-wide RNA expression profiling and multiplex cytokine analysis.

Methods: Febrile children were enrolled at presentation to St Mary's Hospital London,
during winter 2009-10. A detailed virological diagnosis was made using nested PCR. Blood
was collected for 11-plex cytokine measurement using Mesoscale Discovery and for gene
expression profiling with lllumina HumanHT-12 microarrays. Patients were characterised by
severity according to cardiovascular and respiratory criteria.

Results: Recruitment included 180 children with respiratory infection and 50 age-matched
controls. A viral pathogen diagnosis was made in 80%, of whom 20% had multiple
pathogens. Rhinovirus, influenza HIN1/09 and RSV were the most frequently detected.
Shocked patients with influenza H1IN1/09 showed a distinct pattern of cytokine expression
typified by raised interleukin 6; this was correlated with their transcriptomic profile. We also
identified distinct subsets of genes differentially expressed between cases and controls in all
pathogen groups. In addition, an H1IN1/09-specific signature was detected that discriminated
between bacterial and other viral infections. Interestingly this signature contained genes
related to non-immune pathways as well as interferon signalling.

Conclusions: Our combined transcriptomic and proteomic approach demonstrates a unique
H1N1/09 profile and provides insight into immunopathogenic mechanisms that may guide
the introduction of immunomodulatory treatments.
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GROUP B STREPTOCOCCUS-INDUCED SURVIVAL SIGNALING IN MACROPHAGES IS
INDEPENDENT OF TLR SENSING AND PHAGOLYSOSOMAL PROCESSING

J. Wennekamp, S. Deshmukh, P. Henneke

Centre of Chronic Immunodeficiency and Center for Paediatrics and Adolescent Medicine,
University Medical Center Freiburg and University of Freiburg, Freiburg im Breisgau,
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Background and aims: Group B streptococcus (GBS) is both a common mucocutaneous
colonizer and a leading cause of neonatal sepsis and meningitis. It was recently shown that
the macrophage inflammatory response towards GBS requires recognition of bacterial single
stranded RNA through the Toll-like receptor (TLR) adapter Myeloid Differentiation factor
(MyD)88. Furthermore, this inflammatory response requires lysosomal acidification. We
previously found GBS particles elicit an anti-apoptotic response in macrophages, which does
not require the expression of single TLRs. Here we investigated the role of GBS nucleic
acids and the requirement of the TLR system and phagolysosomal acidification in GBS-
induced anti-apoptosis.

Methods: Immortalized bone marrow-derived macrophages from wild-type, iNOS- and
MyD88/TRIF-deficient mice were co-incubated with various apoptosis-inducing agents
(Actinomycin D, Staurosporine) and fixed whole GBS organisms for 24h. GBS organisms
were additionally treated with RNAse A, RNAse H, RNAse Il or DNAse. In single
experiments, lysosomal acidification was blocked with chloroquine. Apoptosis was assessed
by FACS analysis of Propidium lodide-stained cells and active-caspase-3 staining.

Results: We found that, in contrast to the inflammatory response, anti-apoptosis in
macrophages occurs independently of GBS single stranded RNA or other bacterial nucleic
acid species. On the host side, both signaling through the TLR system and phagolysosomal
processing are dispensable, as determined by inhibiting lysosomal acidification with
chloroquine and by usage of INOS- and MyD88/TRIF-deficient macrophages.

Conclusions: GBS induced anti-apoptosis in macrophages is not mediated by recognition
via the TLR system or particle modification by lysosomal acidification.
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TOWARD A FUNCTIONAL CLASSIFICATION OF GROUP A STREPTOCOCCUS M
PROTEIN?
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Background and aims: Group A Streptococcus (GAS) M protein is a major virulence factor,
a target for vaccine development and constitutes the basis for molecular typing (M-typing).
This gold standard typing relies on a small N-terminal portion (around 10%) of the M protein,
while the entire molecule interacts with diverse host proteins and thereby possesses multiple
virulence properties. We aim to evaluate the genetic diversity of the complete sequence of
the 200 M-proteins described so far worldwide to provide novel typing based on functional
characteristics and to define vaccine strategies.

Methods: Representative GAS isolates recovered worldwide during the two last decades
were included. emm-typing and complete emm sequencing were performed in the two
coordinating laboratories (ULB-Belgium and QIMR-Australia). Phylogenetic analyses were
performed using the muscle and neighbour joining algorithms.

Results: The amino acid sequences of 1088 GAS isolates belonging to 176 M proteins and
recovered from 31 countries represent the first global description of this protein. The M-type
was predictive of the full amino acid sequence independent of geography and clinical
association although half of them presented size variants. A neighbour joining tree defined
thirty-three clusters of similar M-types. The three biggest clusters encompass 53, 33 and 20
different M-types respectively indicating that numerous M-types present highly related
sequences. Theoretical efficacy and design of M protein vaccine would benefit from this
classification.

Conclusions: Based on a large dataset, 33 clusters of similar emm-types were defined.
These clusters may represent a functional classification and should help in vaccine design.
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LPS AND R848 INDUCE BYSTANDER T CELL ACTIVATION THAT CORRELATES WITH
IFN GAMMA PRODUCTION BY NK CELLS
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Introduction: Bystander T cell activation may occur following TLR engagement. We report
that in human whole blood cultures, the extent of bystander T cell activation correlates with
the Interferon gamma (IFNG) production from NK cells, exceeding that produced directly
from T cells.

Methods: Short term cultures (4-20 hours) were set up on healthy controls (n=5). Flow
cytometric analysis of intracellular IFNG and surface expression of CD69 in T and NK
populations following activation with LPS, R848 or mitogen was undertaken.

Results: CD69 expression by T cells was induced by LPS (mean=17.9%, n=5), R848
(mean=26.5%, n=5) and PMA (mean=99% n=5) after 4 hours incubations. IFNG production
by NK and T cells at 4hours is summarised in Tablel , identifying NK cells as the main IFNG
producing subset. Maximal IFNG *¢ NK cells were present at 4 hours, for both TLR ligands
(Figl). T cells also showed similar kinetics for both ligands. A strong correlation was found
between the percentage of IFNG producing NK cells and the percentage of activated T cells
(R?=0.79).

| |Number of IFNG+ve T cells/105 Lymph |Number of IFNG+ve NK cells/105 Lymph

| |Control  |LPS IR848 IPHA \Control  [LPS |R848 [PHA
Mean . . 3643 1351* 3278*

(2SD) 82 (66) ‘308 (242) ‘525 (186) (1915) ‘175 (125) (1134) (2668) 1246 (943)

|*P <0.001 for LPS and R848 induced IFNG+ve T and NK cells by paired-sample Wilcoxon Signed Rank Test
[IFNG production by T and NK cells at 4 hours]

IFNy production by NK cells

% NK +ve for IFNy

Time in hours

[IFNG production by NK cells over time]

Conclusion: Ex vivo human whole blood culture with TLR ligands leads to robust IFNG
production 4 hours, dominated by NK cells. A significant correlation exists between T cell
activation and NK cell IFNG production, suggesting that this is an important interaction for
the early IFNG response.
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RECENT ADVANCES IN THE EXPERIMENTAL TREATMENT AND PREVENTION OF
INFLUENZA

Y.L. Lau, HW. Mao
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S.AR.

Influenza virus poses epidemic, zoonotic and pandemic threats to humans. The past decade
has witnessed remarkable advances in treatment and prevention strategies against
influenza. M2 ion channel blockers and neuraminidase inhibitors are currently available anti-
influenza drugs. A new compound, nucleozin, shows effective inhibition of influenza virus by
entrapping viral nucleoprotein (NP) in cytosol, suggesting the potential of NP as another
valid antiviral target (Nat Biotechnol 2010). However, the continuing influenza mutation limits
the effectiveness of drugs targeting viral components, which drives the search for alternative
options. The potential molecules acting on host cellular proteins may hold promise in
bypassing viral resistance. Cellular Raf/MEK/ERK signaling cascade is required for influenza
ribonucleoprotein export from the nucleus. Inhibition of this signaling pathway results in
nuclear retention of viral NP and therefore the impairment of viral propagation, showing a
good example of cellular factor as an ideal drug target (Nat Cell Biol 2001). DAS181, a
sialidase fusion protein, demonstrates broad-spectrum anti-influenza activity through
removing viral receptor from the target cells (PLoS One 2009). Recently, RNAi high-
throughput screening has revealed hundreds of human genes that are required for influenza
life cycle. Some of them may emerge as novel drug targets (Nature 2010; Nature 2010).
Apart from these chemical compounds, convalescent plasma harvested from influenza
patients effectively reduces the viral load, suggesting a place in influenza treatment (NEJM
2007; CID 2011). In addition, supplementing immunomodulators to antivirals provides
additional benefit to decrease mortality in H5SN1 influenza (PNAS 2008).

Current influenza vaccine strategy provides sterilizing immunity to antigenically specific
virus. Recently, several groups identified broadly neutralizing antibodies that cross-react with
distinct subtypes of influenza viruses by targeting conserved regions in hemagglutinin (HA)
stem and blocking viral fusion (Science 2009; Nat Struct Mol Biol 2009). Vaccination with
plasmid DNA priming plus seasonal or vector vaccine boosting stimulates the production of
neutralizing antibodies targeting HA conserved stem region, conferring protection against
divergent HIN1 viruses (Science 2010). A synthetic HA peptide vaccine also induces cross-
neutralizing antibodies and provides broad protection against distinct subtype viruses (PNAS
2010). Moreover, the broadly neutralizing antibodies against epitopes in HA stalk were
further identified in humans with pandemic H1IN1 (JEM 2011). Compared with HA, matrix (M)
protein and NP are relatively conserved. A conformational M2 epitope highly conserved in
nearly all influenza strains elicits broadly cross-reactive antibodies in humans (PNAS 2010).
Unlike antibody-inducing vaccines, CTL-based vaccine mainly targets conserved internal
proteins and seems to be an attractive strategy to induce cross-protective responses. A
recent phase | clinical trial yielded encouraging data, where a vector-based vaccine
encoding NP and M1 protein induces remarkably strong CD8 T cell response (CID 2011). In
addition to the adaptive responses, manipulating host innate immunity, such as enhancing
gamma delta T (JID 2009) and NK cells (JV 2009; JV 2010), also appears to be an effective
approach for influenza therapy.
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ANTI-LIPOTEICHOIC ACID (LTA) MONOCLONAL ANTIBODY (PAGIBAXIMAB)
ADJUNCT THERAPY IMPROVES OUTCOME FOR METHICILLIN RESISTANT
STAPHYLOCOCCUS AUREUS (MRSA) SEPSIS IN SUCKLING MICE

L.E. Weisman, A.H. Leeming, L. Kong
Pediatrics, Baylor College of Medicine and Texas Children's Hospital, Houston, TX, USA

Background: MRSA sepsis treatment in infants is not optimal. Pagibaximab, which targets
staphylococcal cell wall LTA, is in a large phase 3 clinical trial to determine efficacy in
preventing staphylococcal sepsis.

Aim: We sought to determine if pagibaximab treatment added to vancomycin could improve
the outcome of MRSA sepsis in suckling mice.

Methods: The MIC of vancomycin was determined in-vitro using CLSI methods.
Pagibaximab binding and bacterial killing were determined using standard methods. Three
day old suckling FVB mice were infected with 300 cfu of MRSA strain USA 300
subcutaneously. Pharmacokinetics of vancomycin and pagibaximab were determined. At 1
hr and 24 hrs after infection, pups received intraperitoneal either: vancomycin 20 mg/kg/dose
twice daily for 5 days, pagibaximab 100 mg/kg/dose once daily for two days, saline, or
vancomycin with pagibaximab, Survival and time to death (d) were determined dalily.
Standard comparison of means and proportions were used and results reported as % or
mean () SEM.

Results: The MIC of vancomycin was 0.25 ug/ml and pagibaximab binding and neutrophil
mediated bacterial killing occurred at < 0.001 and < 0.6 ug/ml respectively. Peak and trough
serum vancomycin levels were 5.17 (0.90) and 1.38 (0.68) ug/ml respectively. Pagibaximab
serum level was > 400 ug/ml. Vancomycin with pagibaximab improved survival (p=0.02) and
increased time to death (p=0.059) compared to vancomycin alone.

Conclusion: The addition of pagibaximab to vancomycin for MRSA sepsis treatment
significantly improved outcome after a fatal infection. Clinical studies are warranted to
determine pagibaximab safety and efficacy in treating MRSA sepsis.
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ANTENATAL SCREENING FOR T.PALLIDUM; YIELD AND NEONATAL OUTCOMES
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Prevalence of T.pallidum is increasing in Europe. Universal antenatal screening with
comprehensive follow up algorithms are in place in Ireland. We aimed to evaluate adherence
to comprehensive neonatal follow up algorithms in at risk pregnancies.

Positive T.pallidum serology was identified from laboratory surveillance data (2006-2010).
False positive serology, mothers not returning for delivery and spontaneous miscarriages /
neonatal deaths not attributable to syphilis were excluded. A retrospective chart review was
carried out to obtain relevant maternal and infant data.

58 positive maternal serological results were identified. 41 pregnancies met inclusion criteria.
2 were lIrish, and 56 were first generation immigrants. Infant evaluation and follow up is
assigned to one of three algorithm arms depending on maternal history. 18 had adequate,
documented maternal treatment prior to this pregnancy (arm 1), 9 had been inadequately
treated or were at risk of re-infection (arm 2) and 14 required and received adequate
treatment in the current pregnancy (arm 3). 22 infants were incompletely evaluated.
Inappropriate algorithm interpretation was the most common cause(18). Where expert
advice was sought (n=6), follow up was complete. Communication difficulty was documented
in 6 cases, none of which completed follow up. All 17 infants who received post natal
treatment were completely evaluated.

Infants at risk of syphilis identified by antenatal screening are often inadequately followed up.
Misinterpretation of treatment algorithms is the most common cause. Seeking expert advice
improved algorithm completion. Positive maternal serology was associated strongly with first
generation immigrant status, a vulnerable group in terms of health access.
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IMPACT OF NEONATAL INFECTION ON 5-YEAR NEURODEVELOPMENTAL
OUTCOMES OF VERY PRETERM INFANTS: THE EPIPAGE STUDY
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Background and aims: To determine if neonatal infections are associated with increased
risks of adverse neurodevelopment at 5 years of age in a population-based cohort of very
preterm children.

Methods: We included all live births between 22 and 32 weeks of gestation from 9 regions
in France in 1997 (EPIPAGE study). Of the 2193 survivors eligible for follow-up evaluation at
5 years of age, 1769 had a medical examination and 1495 a cognitive assessment.
Neurodevelopmental outcomes (cerebral palsy and cognitive impairment), were studied
according to early onset sepsis (EOS) and late onset sepsis (LOS) after adjustment for
potential confounding variables using multivariate models.

Results: In total, 372 (14%) of the 2665 live births included had an EOS alone (without LOS
associated), 645 (24%) a LOS alone (without EOS associated) and 171 (6%) EOS and LOS
associated. At 5 years of age, the rate of cerebral palsy was 9% (157/1769) and cognitive
impairment 12% (177/1495). Compared with uninfected infants, cerebral palsy was
significantly increased in the group of EOS alone (OR = 1.82, 95% CI: 1.05-3.16), and this
risk was increased further when a LOS was associated (OR = 2.57, 95% CI: 1.35-4.91).
There was no association between neonatal infection and cognitive impairment.

Conclusions: Neonatal infections among very preterm infants are associated with an
increased risk of cerebral palsy at 5 years of age, particularly when EOS and LOS are
cumulative. This is the first study to assess respective impact of EOS and LOS on 5-year
neurodevelopmental outcomes.
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CONGENITAL CYTOMEGALOVIRUS (CMV) INFECTION IN THE NETHERLANDS: BIRTH
PREVALENCE AND RISK FACTORS
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Congenital cytomegalovirus (CMV) infection is the most common congenital viral infection
worldwide. The most frequently encountered sequela is hearing impairment, affecting
approximately one out of five congenitally infected infants. Data on the birth prevalence and
risk factors of congenital CMV infection in the Netherlands are scarce. The aim of this study
was to determine the birth prevalence of congenital CMV in the Netherlands. A sample of
6500 dried blood spots (DBS) from infants born in the Netherlands was tested anonymously
for CMV DNA. The sample was stratified by the number of live births in different regions of
the Netherlands of the year 2007. Additionally, on a regional level, risk factors for congenital
CMV were analyzed. The birth prevalence of congenital CMV in the Netherlands was 0.54%
(35/6433, 95%CI 0.36-0.72). Congenital CMV infection was significantly higher in regions
with more than 15% young children (0-5 years) compared with regions with a lower
proportion of young children (OR 5.9, 95%CI 1.4-25.2). Furthermore, congenital CMV
infection was significantly higher in regions with more than 30% immigrants compared with
regions with a lower proportion of immigrants (OR 2.2, 95%CI 1.1-4.6). This association was
strongest for regions with more than 30% non-Western immigrants (OR 3.3, 95%CI 1.5-7.5).
Based on the knowledge of the natural history of congenital CMV infection, approximately
1000 children are born with congenital CMV infection in the Netherlands annually, of whom
eventually approximately 180 children will be affected by long term sequelae, with hearing
loss being the most frequently encountered symptom.
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VALGANCICLOVIR (VGC) FOR SYMPTOMATIC CONGENITAL CYTOMEGALOVIRUS
(CMV) INFECTION: A MULTICENTRIC SPANISH STUDY
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Background and aims: Congenital CMV is the leading cause of nonhereditary
sensorineural hearing loss in children. Intravenous ganciclovir prevents hearing
deterioration, but 6-weeks' treatment may not achieve a sustained effect. Long-term
treatment with oral VGC could lead to a better auditory outcome.

Methods: Multicentric retrospective case series of infants with congenital CMV infection with
CNS involvement treated with oral VCG for at least 6 weeks from 2005 to 2010.

Results: Fifty-five infants (16 premature) were identified, (35% mycrocephaly, 31%
abnormal neurological examination, 76% altered neuroimaging studies). Nine patients were
diagnosed retrospectively by PCR in dried blood spots.

Thirty-seven infants received ganciclovir prior to VGC therapy; in the rest (33%), VGC was
administered as initial treatment. VCG median treatment duration was 6 months (1.4-18
months), being well tolerated without serious adverse events. Twenty-nine patients (53%)
developed neutropenia, but only six required G-CSF. Hearing was tested by brainstem
auditory evoked response (BAER) at birth (51 patients), 6 months (46) and 12 months (39).
Before treatment, 61% had hypoacusia (26% mild, 32% moderate, 42% severe). At the 6/12
month BAER-controls, 74%/74% patients remained stable, 21%/23% improved and 4%/3%
worsened. Only 1 patient out of 13 (8%) with severe hearing loss at baseline improved,
compared to 10/18 (56%) with mild or moderate hypoacusia (p< 0.01).

Conclusions: Long-term VCG therapy in infants with congenital CMV infection with CNS
involvement is well tolerated, neutropenia being the most common adverse event, and may
preserve or improve hypoacusia in children with mild/moderate hearing loss at baseline.



0051

COMPARISON OF THE IMMUNE RESPONSE TO BCG IMMUNISATION GIVEN AT
BIRTH AND 2 MONTHS OF AGE

N. Ritz!?, B. Dutta!, D. Susan®, M. Tebruegge?, B. Forbes?, T.G. Connell*, R. Robins-
Brownel#, W. Britton®, W. Hanekom®, N. Curtis*

'Department of Paediatrics, The University of Melbourne; Murdoch Children's Research
Institute; and Infectious Diseases Unit, Department of General Medicine, Royal Children's
Hospital Melbourne, Parkville, VIC, Australia, ?Infectious Diseases Unit, Department of
Paeditrics, University Children's Hospital Berne, Berne, Switzerland, *Clinical Epidemiology
and Biostatistics Unit, Murdoch Children's Research Institute; Royal Children's Hospital
Melbourne, “Department of Microbiology and Immunology, The University of Melbourne,
Parkville, VIC, *Centenary Institute of Cancer Medicine and Cell Biology and Department of
Medicine, University of Sydney, Sydney, NSW, Australia, °South African Tuberculosis
Vaccine Initiative, Institute of Infectious Disease and Molecular Medicine and School of Child
and Adolescent Health, University of Cape Town, Cape Town, South Africa

Background: More than 100 million doses of BCG vaccine are given each year to protect
children against TB. The WHO recommends BCG to be given at birth. The immature
immune system of newborns may influence the immune response and protection conferred
by BCG. The few previous studies investigating the influence of age at immunisation on the
immune response induced by BCG have reported conflicting results. This study aimed to
comprehensively compare the immune response induced by BCG given at birth and two
months of age.

Methods: Newborn infants in Melbourne were randomly allocated to be immunised with
BCG-Denmark at birth or at two months of age. Ten weeks later the mycobacterial-specific
immune response was measured using (i) intracellular cytokine assays with multicolour flow
cytometry and (ii) concentrations of 12 cytokines in supernatants with xMAP technology
(Luminex-platform).

Results: Data from 98 BCG-immunised infants were included in the final analysis. BCG
immunisation at birth (n=54) and at 2 months of age (n=44) induced comparable proportions
of Th1 cytokine-producing CD4 and CD8 T cells and, in particular, comparable proportions of
multifunctional CD4 T cells. Concentrations of all measured cytokines in supernatants were
also comparable in both groups.

Conclusions: Multifunctional CD4 T cells have recently been found to correlate with
protection against TB in animals. Immunisation with BCG at birth or at 2 months of age may
therefore be associated with comparable protection against TB. Our data does not support
delaying BCG immunisation in high prevalence TB countries for immunological reasons.
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HIGH SUSCEPTIBILITY FOR CYTOMEGALOVIRUS IN PREGNANT WOMEN IN
FLANDERS, BELGIUM

E. Leuridan?, G. leven?, N. Hens®4, P. Van Damme?

vaccine and Infectious Diseases Institute, 2Department of Medical Microbiology, University
of Antwerp, Antwerpen, ®Interuniversity Institute for Biostatistics and Statistical
Bioinformatics, Hasselt University, Hasselt, “Centre for Health Economic Research and
Modelling Infectious Diseases, University of Antwerp, Antwerpen, Belgium

Background and aims: CMV IgG and IgM seroprevalence was measured in 221 women
during pregnancy, at delivery and 3 months post partum (2006-2008). IgG was also
measured in the respective cords.

Methods: ETI-CYTOK-G and -M Plus (Diasorin®, Saluggia, Italy) ELISA tests were used.
Data were analysed with linear regression (SPSS, Chicago).

Results: The women's mean age was 29.8 years (22.2-39.9) and % were primipara. Only
30% was seropositive for IgG (Table). IgG seroprevalence in women aged 22-40 years in
Belgium (European ESEN 2 database (2002, not published)), was 24% (N=700).Geometric
Mean Titers (GMT) of IgG differed significantly between cord and maternal serum samples
at delivery (p< 0.001) confirming active transplacental transport (ratio 1.15/1). Higher
maternal 1gG titer (p< 0.001) and higher parity (p=0.002), but not age, were significantly
associated with higher 1gG seroprevalence in cord blood. Only one woman tested IgM
positive, she delivered a child with congenital deafness.

Timepoint Week 36 of .
(N=available pregnancy ’(A‘I\tlflleg\é(;ry Cord (N=182) M;?S?I]S(Iggztlz)
samples) (N=212) = p =

GMT IgG IU/mL

(95% CI) (%
positive)

1.48 (1.34-1.63)
(64/212=30.2%)

1.44 (1.32-1.58)
(53/188=28.2%)

1.66 (1.48-1.86)
(51/182=28%)

1.56 (1.42-1.72)
(63/212=29.7%)

GMT IgM 1U/mL

1.21 (1.19-1.23)

1.21 (1.19-1.23)

1.20 (1.19-1.22)

(95% CI) (%
positive)

Not tested

(1/212=0.5%)  |(1/188=0.5%) (1/212=0.5%)

[IlgG and IgM GMT at different time points]

Conclusions: CMV IgG is actively transported from mother to child. However, few children
in the presented population are protected by maternal antibodies since IgG seroprevalence
in this pregnant population in Belgium is low. The low IgG seropositivity is in accordance with
ESEN 2 data.

Therefore, prevention of intrauterine infection with CMV is of critical importance in this highly
susceptible population.
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FUNGAL INFECTIONS IN THE IMMUNOCOMPROMISED HOST
E. Roilides
3rd Department of Pediatrics, Aristotle University, Thessaloniki, Greece

Congenital and acquired immunodeficiencies may be associated with increased
susceptibility to invasive fungal diseases (IFDs), depending on the type of immune deficit.
IFDs occur with increased frequency in patients with phagocytic and cellular immune defects
but are rarely observed in those with humoral or complement deficits. Among congenital
immune disorders, chronic granulomatous disease is most frequently associated with IFDs,
in particular invasive aspergillosis; patients with hyper-lgE syndrome, severe combined
immunodeficiency and other congenital immunodeficiencies also exhibit variable
susceptibility to fungal pathogens. Aspergillus, Candida, Cryptococcus and members of
other fungal genera are variably implicated in causing invasive diseases in these patients.

Among acquired immunodeficiencies, profound and prolonged neutropenia as well as
corticosteroid treatment, as those seen in patients with acute myelogenous leukemia and
hematopoietic stem cell transplants, are important risk factors for IFDs. Invasive diseases
due to Aspergillus spp., Candida spp., Zygomycetes and other more rare fungi are
challenging causes of increased mortality in these patients.

Non-culture methods of diagnosis, such as beta-D glucan, galactomannan and PCR have
been variably tested and have limitations especially in children. Prompt diagnosis of IFDs in
these patients requires a high degree of suspicion together with a knowledge of their clinical
presentation and limitations of diagnostic modalities.

Antifungal prophylaxis is used in CGD patients and some types of acquired
immunodeficiencies. Pharmacokinetics of antifungal agents in pediatric patients differs from
that in older patients. Apart from administration of appropriate antifungal agents, successful
management often requires the addition of surgical intervention. Adjunctive immunotherapy
may be considered, although not systematically studied.
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VARICELLA ZOSTER REACTIVATION IN PEDIATRIC HEMATOPOIETIC STEM CELL
TRANSPLANT RECIPIENTS: STRONG IMPACT OF PRE-TRANSPLANT
CHEMOTHERAPY AND LYMPHOPENIA

C.L. Vermont?, L.M. Ball}, C.M. Jol-van der Zijde!, A.C.T.M. Vossen?, A.C. Lankester*
!Pediatrics, 2Medical Microbiology, LUMC, Leiden, The Netherlands

Background and aims: Varicella Zoster virus (VZV) reactivation following hematopoietic
stem cell transplantation (HSCT) may cause significant morbidity. Based on a clinical
observation of a significant increase in early VZV reactivation in our unit we undertook a
retrospective study to determine the frequency and risk factors associated with VzZV
reactivation.

Patients and methods: Between 2002 and 2008, 163 children underwent a first HSCT in
our unit. VZV diagnosis was based on clinical features and supported by Q-PCR and viral
culture. Patient data and possible risk factors pre and post-HSCT were recorded and
compared using a multivariate regression analysis.

Results: Within this cohort, forty-one (25%) patients developed VZV reactivation during the
first year after transplantation at a median of 60 days post HSCT. VZV reactivation occurred
more often within the subgroup of patients with acute leukemia compared to the remainder
of patients (38% vs.15%, p< 0.01). Multivariate regression analysis showed that the use of
fludarabin, a highly immunosuppressive agent as part of (re)induction chemotherapy in
leukemia patients, was the most important risk factor for VZV reactivation (OR 5.0, 95% 2.0-
12.4). This was associated with low pre-transplant T cell counts, especially in the CD4+
subset. No differences were found in relation to donor type, age or use of serotherapy.

Conclusion: VZV reactivation after HSCT predominates in acute leukemia patients. The use
of fludarabin in chemotherapy regimens is associated with very low T cell counts and is a
significant risk factor for VZV reactivation. This demonstrates the impact of pre-HSCT host
immune suppression on VZV reactivation after HSCT.
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RISK FACTORS FOR CANDIDA INFECTIONS IN PEDIATRIC SMALL BOWEL
TRANSPLANT (SBT) RECIPIENTS

D.F. Florescu?, F. Qiu?, A. Langnas?®, D.F. Mercer®, W. Grant?, J. Botha?®, L. Shafer?, A.C.
Kalilt

Infectious Diseases Division, *Biostatistics Department, *Surgery Department, University of
Nebraska Medical Center, Omaha, NE, USA

Background: Limited data has been published concerning risk factors for Candida
infections is pediatric SBT.

Methods: This 1:1 matched case-control study including 26 Candida culture-positive
patients (cases) and 26 culture-negative patients (controls). Patients characteristics were
compared with Wilcoxon rank-sum, chi-square or Fisher's exact tests. McNemar test was
used to assess discordance between pretransplant and posttransplant fungemia. Conditional
logistic regression analysis was performed to identify risk factors.

Results: The median age of the group was 1.91 years (range 0.90-17.60); 60% were male.
Within one month and 1-6 month before transplant, 7.7% and 23.08% cases had fungemia
compared to 73.1% 12 months after transplant (p< 0.0001, p=0.002). The results of
univariate analysis are presented:

|Variab|es |Cases \Controls ]p-value
Tacrolmus level, ‘10.9 ‘11.8 ‘0.96
'TPN, % 188.46 53.85 0.03
Renal failure, % 23.08 111.54 0.27
Central line, % 192.31 176.00 0.1
Egzgﬁgf‘t‘:"%'b'o“c ‘68.00 ‘26.92 ‘0.02
Steroids, % 65.38 69.23 0.71
IRecent surgery, % [50.00 38.46 0.27
ICU residence, %  [73.08 65.38 0.57
ICMV D+/R-, % 119.23 26.92 0.53

[Table 1]

In multivariable analysis only total parenteral nutrition (TPN) remained an independent risk
factor [OR10.0 (95%CI1.28,78.11),p=0.03].

Conclusions: Fungemia was significantly more frequent after SBT. The patients on TPN
had 10 times higher odds of having Candida infections after SBT.
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PERSISTENT EBV INFECTION IN TWO SIBLINGS WITH CARTILAGE-HAIR-
HYPOPLASIA - DOES THE RISK FOR LYMPHOMA JUSTIFY PREEMPTIVE STEM CELL
TRANSPLANTATION?

S. Farmand?'?, A. Gerecke?, C. Speckmann®?, I. Schulze'?, B. Strahm'?3, S. EhI*?, T.
Vraetz>?3

'Department of Paediatrics and Adolescent Medicine, *Centre of Chronic Immunodeficiency,
3Division of Paediatric Hematology and Oncology, University Medical Centre, Freiburg,
Germany

Background: Cartilage-Hair-Hypoplasia (CHH) is a rare autosomal-recessive disease with
skeletal dysplasia and a highly variable clinical phenotype, including immunodeficiency and
an augmented risk of malignancies.

Case descriptions: We report on two siblings with connatal short limb skeletal dysplasia.
The clinical appearance and detection of an EBV-associated CD20 positive B-cell ymphoma
in the 10 year old boy led to subsequent sequencing of the RMRP-gene in both children and
established the underlying diagnosis of CHH. Both children had variable degree of B- and T-
cell lymphopenia, very low naive T-cells and reduced T-cell proliferation, corresponding to
the previously increased infection rate. The boy was treated according to B-NHL BFM study,
including Rituximab. Under treatment, EBV-load became negative. Although in complete
remission, he was considered high-risk for relapse because of the underlying CHH and
hematopoietic stem cell transplantation (HSCT) was consequently undertaken. The 13 year
old sister displays a continuously positive, yet unchanged EBV-load in the blood. Although
she is in good health without signs of EBV-triggered lymphoproliferation, she remains under
close follow up with repeated evaluation regarding preemptive HSCT because of her
brother's history.

Conclusions: CHH should be taken into account as differential diagnosis in patients with
skeletal dysplasia, particularly if accompanied by recurrent infections. Close monitoring of
CHH-patients is required to promptly diagnose malignancies and infections, which may lead
to chronic lung changes and increased mortality. In persistent EBV-infection a rising viral
load or lymphoproliferation should entail further investigations. HSCT should be considered
in cases with severe immunodeficiency or malignancies.
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DIAGNOSTIC VALUE OF GALACTOMANNAN IN BRONCHOALVEOLAR LAVAGE FOR
INVASIVE PULMONARY ASPERGILLOSIS IN IMMUNOCOMPROMISED CHILDREN

M. de Mol?, J.C. de Jongste!, M. van Westreenen?, W.C.J. Hop?, P.J.F.M. Merkus*, A.
Warris*, H.M. Janssens?

'Department of Pediatrics/Respiratory Medicine, 2Department of Medical Microbiology &
Infectious Diseases, *Department of Epidemiology & Biostatistics, Erasmus MC - Sophia
Children's Hospital, Rotterdam, “Department of Pediatrics/Respiratory Medicine, Radboud
University Medical Center, Nijmegen, The Netherlands

Background: Invasive pulmonary aspergillosis (IPA) is a life-threatening complication in
immunocompromised patients. Early diagnosis and therapy improves outcome. Diagnosing
IPA is difficult. Assessment of galactmannan (GM) in bronchoalveolar lavage (BAL) is a
proposed tool to diagnose IPA. Little is known about the diagnostic value of BAL GM in
children.

Aim: To evaluate the diagnostic and clinical value of BAL GM in immunocompromised
children suspected of IPA.

Methods: 47 BAL GM tests from 456 bronchoscopies performed from 2002-2008 were
included according to the hostfactor section of the EORTC/MSG criteria. 39 of 47
immunocompromised patients received chemotherapy prior to or at the time of BAL. A cut-
off index value GM of = 0.5 was used. Clinical data, chest CT-scans and BAL cultures were
collected. In absence of a gold standard, patients were classified as proven, probable,
possible or no IPA as indicated by the EORTC/MSG criteria.

Results: Sensitivity, specificity, PPV and NPV of BAL GM for a diagnosis of proven and
probable IPA were 82.4%, 87.5%, 82.4% and 87.5% resp. (n=41). A significant relation was
found for BAL GM and chest CT (P= 0.03, n=41). No significant relation was found for BAL
aspergillus culture and chest CT (P= 0.656, n=47). In 10 out of 12 patients classified as
possible IPA, antifungal therapy was continued or started, despite a negative BAL GM.

Conclusions: The BAL GM test had a significant diagnostic value in children suspected of
IPA, but the clinical suspicion of IPA was often more important to continue or start antifungal
therapy.
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THE IMMUNOGENICITY OF A NOVEL A (H1N1) VACCINE IN HIV-INFECTED CHILDREN

I. Okikel, C. Yung?, S. Ladhani??®, C. Oeser?, A. Bennett*, K. Doerholt*, S. Storey?, S.
Donaghy*, N. Butter?, K. Hoschler?, L. Sheasby?, E. Miller?, P.T. Heath?®

1Child Health and Vaccine Institute, St George's, University of London, 2Centre for Infection,
Health Protection Agency, *Vaccine Institute, St George's, University of London,
“Paediatrics, St George's Healthcare NHS Trust, Tooting, London, UK

Background: The UK DOH recommended vaccination of high-risk groups, including
children with HIV with a novel, oil-in-water AS03 adjuvanted Influenza A (H1N1) vaccine
(Pandemrix™).

This study evaluated the immunogenicity of 2 doses of this adjuvanted Influenza A (H1N1)
vaccine in HIV-infected children and assessed the impact of vaccination on individual CD4
counts and HIV viral load.

Methods: HIV-infected children attending outpatient appointments between 01 November
and 31 December 2009 were offered two doses of HIN1 vaccine three weeks apart and a
blood test before and 3 weeks after the second dose of vaccine. Serum antibody responses
were determined by a haemagglutination inhibition (HAI) assay using standard methods.

Results: Of the 39 children recruited for vaccination, 31 (median age 11.2, range 3.0-17.9
years) received both doses of vaccine and provided pre- and post-vaccination blood
samples. Eight children (26%) had baseline HAI titers 21:32. After vaccination, 29 children
(94 %) had HAI titers 21:32 (seroprotection), of whom 27 (87 %) had also had a four-fold rise
in titers (seroconversion). In the univariate analysis, post-vaccination geometric mean titers
(GMTs) were higher among the 21 children receiving highly-active anti-retroviral therapy
compared with the 10 treatment-naive children (GMT 406 [95% CI 218-757] vs. 128 [49-
336]; P=0.035) but this was no longer statistically significant when adjusted for pre-vaccine
GMTs. There was no significant impact of vaccination on CD4+ T cell count or HIV viral load.

Conclusion: The AS03g -adjuvanted pandemic Influenza A (H1N1) vaccine is highly
immunogenic and appears to be safe in HIV-infected children.
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PAEDIATRIC ANTIBIOTIC USE IN THE NETHERLANDS BETWEEN 1996 AND 2010: AN
ARPEC STUDY

S. de Biel?, K. Verhammel, S. Straus'?, B. Stricker3#, M. Sharland®, M. Sturkenboom?®3

'Medical Informatics, Erasmus University Medical Center, Rotterdam, Dutch Medicines
Evaluation Board, The Hague, *Epidemiology, Erasmus University Medical Center,
Rotterdam, *Inspectorate of Health Care, The Hague, The Netherlands, *Paediatric
Infectious Diseases Unit, St George’s Hospital Medical School, University of London,
London, UK

Background and aims: The ARPEC (Antibiotic Resistance and Prescribing in European
Children) project aims to improve the evidence base for antibiotic prescribing in children.

Within this pilot-study we aimed to study which antibiotics were prescribed by Dutch general
practitioners to children in a 15-year period.

Methods: We conducted a retrospective cohort-study within the Integrated Primary Care
Information (IPCI) database, an electronic medical records database in the Netherlands.

We included 293,293 children (0-18 years) with a total of 583,188 person-years (PY) of
follow-up between 1996 and 2010.

Prevalence of antibiotic prescriptions was calculated; defined as the number of children with
at least one antibiotic prescription per year. Results were stratified by age and calendar-
year.

Results: The yearly prevalence of antibiotic use was 17 users/100 PY, with a peak in <2
years (up to 35/100 PY)(figl). Beta-lactam antibacterials and penicillins were most frequently
prescribed (13/100 PY), followed by macrolides (3.4/100 PY). From puberty on, tetracyclines
were prescribed (up to 4.2/100 PY). The yearly prevalence was stable over calendar time
(15-19/100 PY)(fig2).

Conclusions: In the Netherlands, the yearly prevalence of antibiotic use in children varies
highly by age, but stayed constant over the past 15 years. Beta-lactam antibacterials and
penicillins are most frequently prescribed with a peak in <2 year-olds. Within the ARPEC-
project further studies will be conducted to analyse the extend and types of antibiotics
prescribed for common childhood infections in Europe.
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THE EPIDEMIOLOGY OF INVASIVE MENINGOCOCCAL DISEASE IN EUROPE, 2008
AND 2009

I. Czumbel
European Centre for Disease Prevention and Control, Stockholm, Sweden

The objective of this analysis was to describe the surveillance and epidemiology of invasive
meningococcal disease (IMD) in Europe in 2008 and 2009.

Designated national experts from Member States (MS) reported data into the European
Surveillance System (TESSy) database, following EU-wide reporting standards. Out of 27
EU and 2 EEA countries with a comprehensive and passive reporting system, 28 submitted
case-based data. Case definitions varied between countries, with the majority applying the
2008 EU case definition.

In 2008 and 2009, a total number of 9615 cases of IMD were reported with an overall
notification rate of 0.99/100,000 in 2008 and 0.92/100,000 in 2009. The highest notification
rates were reported by Ireland (3.68/100,000 in 2008 and 3.37/100,000 in 2009) and the
United Kingdom (2.29/100000 in 2008 and 2.02/100000 in 2009). The highest age-specific
rates were notified in infants younger than 1 year (18.3/100,000 in 2008 and 15.9/100,000 in
2009). Serogroup B accounted for the largest proportion of cases (71%), followed by
serogroup C (13%). In countries with MenC vaccination (MCC), the serogroup C incidences
in 2009 were lower in age groups targeted by vaccination (< 1 year: 0.54/100000; 1-4 year:
0, 22/100000), compared with countries without MCC vaccination (< lyear: 1.01/100000; 1-4
year: 0.45/100000).

The overall case fatality was 8.5% (422 deaths) in 2008 and 7.4% in 2009 (340 deaths).
Multilocus sequence typing (11% data completeness) showed that the bacterial population
was highly diverse with 26.1% of isolates (n=256) belonging to CC ST-41 complex.
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PERTUSSIS RISK IN CHILDREN AS A FUNCTION OF TIME SINCE RECEIPT OF THE
5™ DOSE OF ACELLULAR PERTUSSIS VACCINE

A. Rowhani-Rahbar, J. Bartlett, R. Baxter, N.P. Klein
Vaccine Study Center, Kaiser Permanente, Oakland, CA, USA

Background and aims: In the United States, children receive 5 doses of diphtheria,
tetanus, and acellular pertussis (DTaP) vaccine before age 6. To better understand the
effectiveness of the 5" DTaP dose, we assessed the risk of pertussis relative to time since
the 5" DTaP in the setting of a large pertussis outbreak in California.

Methods: We conducted a case-control study within Northern California Kaiser Permanente
(NCKP) among members vaccinated with DTaP between ages 45 and 84 months from
December 2005 through December 2010. Confirmed pertussis polymerase chain reaction
(PCR)-positive cases were compared with two age- and sex-matched populations with
regard to time since 5" dose of DTaP (pertussis PCR-negative controls [group 1] and
random sample of NCKP members matched 5:1 [group 2]). We excluded all individuals who
received pertussis-containing vaccines subsequent to their 5" DTaP.

Results: A total of 305 pertussis-positive cases were compared to 3220 individuals in
control group 1 and 1529 individuals in control group 2. The majority of cases (61%) were
between ages 4 and 11 years. Cases were significantly more likely to have received the 5"
dose of DTaP earlier in time than control group 1 (odds ratio [OR] per 365 days since receipt
of the 5" dose 1.19; 95% CI: 1.08, 1.31) and control group 2 (OR 1.42; 95% ClI: 1.03, 1.97).

Conclusions: Increasing time since receipt of a 5" DTaP dose is associated with elevated
risk of pertussis. Effectiveness of the 5" DTaP dose against pertussis appears to wane over
time.
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DETECTION OF MYCOPLASMA PNEUMONIAE IN HEALTHY CHILDREN BY REAL
TIME PCR - PRELIMINARY DATA FROM THE MYMIC STUDY

E. Spuesens?, E.G. Visser!, T. Hoogenboezem?, M. Sluijter?, S. Estevao?, N.G. Hartwig?, C.
Vink?, A.M.C. van Rossum?

!Pediatric Infectious Diseases, Erasmus MC, Sophia Children's Hospital, Rotterdam,
’Laboratory of Pediatrics, Erasmus MC, Rotterdam, The Netherlands

Background and aims: Mycoplasma pneumoniae (Mpn) is a common cause of respiratory
tract infections (RTIs) in children. In the past decade, PCR has become a widely used tool to
detect Mpn with the general assumption that a positive result always indicates infection.
However, if asymptomatic carriage exists, treatment of all Mpn PCR-positive patients will
lead to unnecessary antibiotic treatment and risk of development of antibiotic resistance. In
this study we aim to improve diagnosis of Mpn RTIs in children by investigating the existence
of asymptomatic carriage.

Methods: From June 2008 until December 2010 267 children with an RTI and 300 healthy
children were enrolled in the study. For each child with RTI, clinical symptoms and signs
were registered and from all children (naso)pharyngeal samples and serum were collected
and tested for Mpn, other bacteria and viruses.

Results: Thus far, real-time PCR for Mpn and standard bacterial cultures have been
performed for 523 participants. Mpn DNA was detected 14% of the 236 children with RTI
versus 17,1% of the 287 healthy children. In addition, there was no significant difference in
Mpn load between the two groups.

Conclusions: Our data indicate that real- time PCR, as a diagnostic test for Mpn, should be
interpreted carefully, since positive results could also represent cases of carriage.
Nevertheless, the existence of true carriage still needs to be determined. A positive PCR
could also indicate recovery from an infection or represent the start of an infection. We are
currently addressing this issue by sampling longitudinally.
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DEFINITION OF A CORRELATE OF PROTECTION FOR INACTIVATED INFLUENZA
VACCINES IN CHILDREN LESS THAN FIVE YEARS OF AGE

S. Black?, U. Nicolay?, T. Vesikari®, M. Knuff*, G. del Giudice®, G. della Cioppa®, T. Tsai®, R.
Clemens®, R. Rappuoli®

!Center for Global Health, University of Cincinnati Children's Hospital, Cincinnati, OH, USA,
“Statistics, Novartis Vaccines, Siena, ltaly, *Vaccine Research Center, University of
Tampere, Tampere, Finland, “*Klinikum der Landeshauptstadt Wiesbaden, HSK, Dr. Horst
Schmidt Kliniken GmbH, Weisbaden, Germany, *Novartis Vaccines, Siena, Italy

Background: Although an HAI titer of 1:40 has been recognized as an immunologic
correlate corresponding to a 50% reduction in the risk of contracting influenza in adult
populations, this relationship has not been evaluated in children.

Methods: 4707 influenza vaccine naive children 6-72 mo old were randomized 2:2:1 to MF-
59 adjuvanted influenza vaccine (Novartis ), subunit TIV ( control, GSK) or placebo during
the 2007-8 and 2008-9 influenza seasons. Cases identified by active surveillance were
confirmed by RT-PCR. Immunogenicity at day 50 (21 days after dose two) was evaluated in
a subset of 777 children.

Results: H3N2 Immunogenicity and efficacy results were evaluated against the Prentice
criteria. which confirmed that the immunogenicity data warranted estimation of an
immunologic correlate. The Dunning model fitting H3N2 antibody titers and cases observed
in the immunogenicit subset revealed that a cut-off titer of 1:110 was associated with the
conventional 50% clinical protection rate whereas titers of 1:215, 1:330 and 1:629 predicted
protection rates of 70%, 80% and 90% respectively. The conventional adult 1:40 HAI titer
was only associated with 22% protection.
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Conclusion: The use of the conventional 1:40 HAI correlate of protection derived from adult
challenge studies is not appropriate when evaluating influenza vaccines in children. Although
a cut-off of 1:110 may be used to predict the conventional 50% clinical protection rate, a titer
of 1:330 would predict an 80% protective level which would seem to be more desirable from
a public health perspective.
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DETERMINING THE QUALITY OF CARE FOR ACUTE RESPIRATORY INFECTIONS IN
MALAWIAN CHILDREN

E. Chapin'?, G.A. Preidis®, N. Lufesi*, D. Olson?, P. Kamthunzi?, M. Hosseinipour?®, E.D.
McCollum?

tUniversity of Maryland School of Medicine, Baltimore, MD, USA, 2University of North
Carolina Project, Lilongwe, Malawi, *Baylor College of Medicine, Houston, TX, USA,
*Republic of Malawi Ministry of Health, Community Health Sciences Unit, Lilongwe, Malawi,
®University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

Background: Acute respiratory infections (ARI) are the leading cause of global child
mortality. Integrated Management of Childhood llinesses (IMCI) are case-management
guidelines validated to improve patient outcomes in resource-poor settings. Although
Malawian ARI guidelines are IMCI-based, little is known about the quality of ARI care. Thus,
we aimed to evaluate the quality of pediatric ARI care delivered by Malawian clinical officers
(COs).

Methods: Provider knowledge of ARI guidelines was assessed with a written questionnaire.
An ARI-trained pediatrician observed 695 evaluations of children by unsupervised COs at a
government clinic in Malawi. From each evaluation, 25 elements (e.g. history, physical
examination, diagnosis, and treatment) were analyzed by multivariate logistic regression to
identify factors that predict a correct ARI “assessment” (classification and treatment).

Result: Only 235 patients (34%) received the correct ARI assessment. Correct evaluation of
chest indrawing predicted a correct ARI assessment (OR, 4.4; Cl, 1.9-10.0) as did a CO's
ARI care knowledge (OR, 2.3; CI, 1.4-3.9), based on >50% of correct responses on the
guestionnaire. Other positive predictive factors for a correct ARl assessment were
encounters on days other than Monday, eliciting <70% key components of a patient's
history, obtaining a temperature, not obtaining pulse oximetry, and documenting chest
indrawing status (regardless of accuracy).

Conclusions: Pediatric ARI care quality at this Malawian government clinic is poor and may
reflect regional practices. Revision of current ARI training and supervision is likely needed to
optimize the quality of pediatric respiratory care, better utilize existing human and material
resources, and improve patient outcomes.
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IMPACT OF THE 13-VALENT PNEUMOCOCCAL CONJUGATE VACCINE ON INVASIVE
PNEUMOCOCCAL DISEASE IN ALASKA NATIVE CHILDREN: RESULTS OF A
CLINICAL TRIAL

R. Singleton®?, J. Wenger?, J.A. Klejka®, L.R. Bulkow?, A. Thompson?, D. Sarkozy®, E.A.
Emini®, W.C. Gruber?®, D.A. Scott*

Alaska Native Tribal Health Consortium, 2Arctic Investigations Program, National Center for
Emerging and Zoonotic Infectious Diseases, Centers for Disease Control and Prevention,
Anchorage, 3Yukon-Kuskokwim Health Corporation, Bethel, AK, 4Pfizer Inc, Pearl River, NY,
°Pfizer Inc, Collegeville, PA, USA

Background: Before 7-valent pneumococcal conjugate vaccine (PCV7), Alaska Native
children < 5 years from Yukon Kuskokwim Delta (YKD) had invasive pneumococcal disease
(IPD) rates 10-fold higher than non-Native Alaskan children (547 vs. 56 per 100,000/year).
After PCV7 vaccine introduction, IPD rates in YKD children decreased to 148/100,000 in
2001-2004, but then increased to 433/100,000 in 2005-2008 due to non-vaccine serotypes.
In 2009, the YK Health Corporation participated with Wyeth (Pfizer) in a clinical trial of
PCV13.

Methods: Pneumococci isolated from Alaska-wide laboratory-based IPD surveillance were
serotyped. Between 1/30/2009 and 3/25/2010, participating YKD children < 5 years received
PCV13 vaccine while others received PCV7 vaccine. After 3/25/2010, licensed PCV13
vaccine was offered routinely to all YKD children < 5 years.

Results: 372 subjects were vaccinated with PCV13 during the clinical trial (1/2009-3/2010)
and 2551 children were vaccinated after licensure (4/2010-12/2010). Fifty-two IPD cases
occurred in YKD children < 5 during 2005-2008, and 8 cases occurred during 1/2009-
12/2010 (139/100,000) (p< 0.001). Thirty-one PCV13-serotype IPD cases occurred in the
pre-vaccine period (258/100,000) compared with 6 cases in the vaccine period
(104/100,000) (p=0.030). No PCV13 serotype cases occurred among children who received
PCV13 (1613 person follow-up years), while 6 occurred among children with no PCV13
(4140 person follow-up years, p=.139). No IPD cases occurred among YKD children < 5
years after 5/14/2010.

Conclusion: PCV13 IPD dropped significantly in YKD after PCV13 introduction. While non-
PCV13 IPD also declined, absence of PCV13 IPD in children who received 21 dose of
PCV13 suggests a protective vaccine effect.
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VISCERAL LEISHMANIASIS
S. Sundar
Banaras Hindu University, Varanasi, India

L. donovani complex consisting of L donovani and L infantum are the aetiologic agent for
visceral leishmaniasis (VL). VL is a disseminated and potentially fatal disease.

If untreated. India, Nepal, Bangladesh, Sudan and Brazil account for 90% of VL burden, and
India alone has the 50% of worlds VL patients. Though parasitological confirmation in
splenic or bone-marrow smears is the gold standard for diagnosis of VL, these are invasive
and risky procedures. Serodiagnosis using rK39 based rapid immunochromatographic test is
highly sensitive but has several drawbacks. There is an urgent need to develop a marker for
active disease. Pentavalent antimonials (Sb¥) are the treatment of choice worldwide except
in developed world (Europe), where liposomal amphotericin B (L-AmB) is used for the
treatment of VL. In the state of Bihar, there is widespread SbY unresponsiveness, all efforts
to overcome by increasing the dose and duration and increasing the dose 10-12 fold ,were
unsuccessful. Further, Sb¥ treatment can be fatal in about 3-5% patients. Thus, in India
amphotericin B deoxycholate is used as first line drug in areas with Sb¥ unresponsiveness. In
last decade a remarkable progress has been made in the treatment of VL. An oral drug
miltefosine , an alkyl phosphocholine, became available for clinical use after extensive trials
in India and is licensed in several countries for the treatment of visceral leishmaniasis. Its
prolonged regimen of 28 days and teratogenic potential entailing contraception during the
treatment and for further three months, are major limitations. Miltefosine has been chosen
for the VL Elimination initiative in India, Nepal and Bangladesh. Second drug to be licensed
recently was paromomycin. It is being manufactured in India and the cost of treatment is
~US$ 15 for treatment of an adult. Its drawback include 21 intramuscular injections. L-AmB
in the only FDA approved antileishmanial drug, however, due to cost-constraints it is seldom
used in developing countries. Recently WHO negotiated the price of L-AmB for resource
poor countries at US$18/ 50 mg vial. This makes the drug very attractive. In several trials in
India and elsewhere the drug has been found to be very safe and effective. In a recent study
in India, L-AmB, in a single dose of 10 mg/kg was compared with the conventional
amphotericin B deoxycholate (1 mg/kg, 15 infusions on alternate days), and the efficacy was
similar and L-AmB had no safety issues, thus it was possible to reduce the duration of
treatment from one month to one day. Except amphotericin B, all other antileishmanial drugs
have potential for development of drug resistance, thus it is prudent that multidrug regimens
should be developed. Recently in a phase 2 study followed by a phase 3 trial, an efficacy of
>97% was established using single dose of L-AmB (5 mg) followed by either miltefosine for 7
days or paromomycin for 10 days. A third multidrug constituted miltefosine and paromomycin
for 10 days each. These new regimens have high efficacy, cost-effective and compliance
can be excellent if used as a directly observed therapy.
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MALARIA AND SALMONELLA CO-INFECTION: A CONFLICT BETWEEN PATHOGEN
TOLERANCE AND RESISTANCE

A. Cunnington?, M. Walther?, E. Riley?

!Department of Immunology and Infection, London School of Hygiene and Tropical
Medicine, London, UK, *Malaria Programme, Medical Research Council (UK) Laboratories,
Fajara, The Gambia

Background and aims: Invasive non-Typhoid Salmonella (NTS) is a common and often
fatal complication of Plasmodium falciparum infection in children. Induction of heme
oxygenase-1 (HO-1) mediates tolerance to the cytotoxic effects heme-derived reactive
oxygen species (ROS) during malarial-hemolysis, promoting survival of the host without
reducing parasitemia. We hypothesised that induction of HO-1 impairs resistance to NTS by
limiting bactericidal ROS production, permitting increased bacterial growth.

Methods: C57BL/6 mice with Plasmodium yoelii 17XNL (Py17XNL) infection, or pretreated
with phenyhydrazine (PHZ) or the HO-1 substrate/ inducer hemin, were infected by
intraperitoneal injection of Green Fluorescent Protein expressing-S. Typhimurium. Bacterial
burden was assessed by quantitative culture and bacterial distribution, host cell phenotypes,
HO-1 expression and oxidative burst by flow-cytometry.

Results: Pyl7XNL, PHZ and hemin impaired resistance to S. Typhimurium infection,
decreasing survival time and increasing bacterial loads compared to S. Typhimurium
infection alone. S. Typhimurium localized in granulocytes, which showed normal
phagocytosis but impaired killing of S. Typhimurium. Py17XNL, PHZ and hemin caused HO-
1 upregulation in the granulocyte precursor compartment of bone marrow, and mobilization
of granulocytes with reduced oxidative burst activity. Inhibition of HO by tin protoporphyrin
(SnPP) abrogated the impairment of resistance to S. Typhimurium by Py17XNL.

Conclusions: For the first time we show that a mechanism of tolerance to one infection,
malaria, impairs resistance to another, S. Typhimurium. This may explain the association of
NTS bacteremia with P. falciparum infection. Furthermore, HO inhibitors may be useful
adjunctive therapy for NTS infection in the context of malarial or sickle cell hemolysis.
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A NOVEL, FULLY AUTOMATED SAMPLE-TO-RESULT REAL-TIME PCR ASSAY FOR
POINT-OF-CARE DETECTION OF DENGUE VIREMIA

S. Hatch?, S. Li?, Y. Tian?, J. Rodriguez®, D. Salgado®, B.N. Restrepo?, |. Bosch?, A.
Rothman?, S. Chen?

Infectious Diseases and Immunology, University of Massachusetts Medical School,
Worcester, 2lQuum, Inc., Marlborough, MA, USA, ®Pediatrics, Universidad Surcolombiana,
Neiva, ‘Infectious Diseases, Instituto Colombiano de Medicina Tropical, Medellin, Colombia

Introduction: Appropriate treatment of patients with dengue relies on early clinical
recognition. Laboratory methods to confirm dengue virus (DENV) infection are time-
consuming, labor-intensive, and require a high level of technical skill. RT-PCR, the most
sensitive method for DENV detection, has been difficult to transfer to the clinical setting; the
lack of integration and automation of nucleic acid tests has been one major obstacle.

Methods: We developed a fully-automated, rapid qualitative RT-PCR assay for the detection
of dengue viremia based on IQuum's lab-in-a-tube (Liat™) platform, which integrates raw
sample processing and detection, including target enrichment, inhibitor removal, nucleic acid
extraction, reverse transcription and real-time PCR, in a single closed-tube format. We
tested the assay performance using spiked normal human serum and whole blood as well as
archived serum from DENV-infected patients. Assay results were compared to those using a
published benchtop real-time RT-PCR method.

Results: The Liat™ Dengue Assay detected DENV in serum or whole blood samples (50-
100 ml), with a turnaround time of < 40 minutes. The assay sensitivity was < 4.8 pfu/ml for all
four serotypes. Testing of sera from DENV-infected patients showed that the Liat™ assay
had sensitivity equal to or better than the benchtop assay with faster results and minimal
personnel effort.

Conclusions: Preliminary testing of the Liat™ Dengue Assay indicated a higher sensitivity
compared to traditional laboratory-based methods for detection of dengue viremia. The
ease-of-use and speed of this Liat™ test allows it to be used in decentralized settings,
enabling greater access to nucleic acid testing.
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IL-15 GENE POLYMORPHISMS ARE ASSOCIATED WITH RESISTANCE TO VISCERAL
LEISHMANIASIS

M. Rasouli, S. Asaei, M. Choopanizadeh, A. Moravej, M. Kalani, S. Kiany

Immunology, Shiraz University of Medical Sciences(SUMS), Prof. Alborzi Clinical
Microbiology Research Center, Shiraz, Iran

Background and aim: Protozoan parasites of the genus Leishmania infect millions of
people worldwide causing a wide spectrum of diseases collectively termed leishmaniasis
that vary in their clinical manifestations. There are several reports on the importance of IL-15
in the immunity against leishmaniasis. Since the production of IL-15, like other cytokines, is
under control of its gene, we tried to find any relationship between kala azar and IL-15
genetic polymorphisms.

Methods: One hundred and seventeen patients with kala-azar and 146 individuals who lived
in the same area as patients and didn't have any history of leishmaniasis, joined this study.
DNAs extracted from samples were genotyped for IL-15 (267C/T, 367G/A, 13687C/A, and
14035A/T) polymorphisms using polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) method.

Results: IL-15 (267) TT and T genotype and allele were significantly higher in the patients
than the controls (P< 0.001 and P< 0.003, respectively). Also IL-15 (13687) CC and C
genotype and allele were less frequent in the controls than the patients (P< 0.015 and P<
0.031, respectively). Haplotype analysis showed a higher frequency of
13687C/267T/367G/14035A in the patients than the controls (P< 0.000001).

Conclusions: As data shown IL-15 267T allele could be considered as a susceptibility factor
for kala azar. Vice versa, IL-15 13687C allele might be one of the genetic resistance factors
against kala azar. In addition, we can consider the haplotype 13687C/267T/367G/14035A as
a susceptibility factor for kala azar. Evaluation of IL-15 level beside genetic polymorphisms is
recommended.
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CRYPTOSPORIDIOSIS IN KUWAITI CHILDREN: ASSOCIATION OF CLINICAL
CHARACTERISTICS WITH CRYPTOSPORIDIUM SPECIES AND SUBTYPES

J. Igbal?, P.R. Hira?, N. Khalid®

'Medical Microbiology, Faculty of Medicine, Kuwait University, Kuwait, “Microbiology, Faculty
of Mcrobiology Kuwait Unversity, *Microbiology, Fculty of Medicine, Kuwait University,
Kuwait City, Kuwait

Background and aims: To determine the association of clinical characteristics with
Cryptosporidium types and subtypes.

Mathods: Fecal specimens from 2548 children with diarrhea were screened by microscopy
for Cryptosporidium spp. and the positive specimens were genotyped and subtyped by PCR-
restriction fragment length polymorphism.

Results: Eighty seven of 2548 (3.4%) children had cryptosporidial diarrhea by microscopy
and the majority (41.4%) of the infected children were between 4-8 year-old age group.
Molecular characterization showed that C. parvum was the most commonly identified
species (72.5%) and consisted of 3 subtypes, lla, Ild were the commonest (80.2%) followed
by llc. Twenty-two (26.5%) of the children had C. hominis and showed three subtypes, Id
was the most common (54.5%) followed by la (36.4%) and le. Associated clinical
manifestations varied between C. parvum and C. hominis. Diarrhea associated with subtype
Id, the most commonly identified C. hominis subtype, was more severe than that associated
with other subtypes.

Conclusion: In conclusion, our study confirms a very different Cryptosporidium genotype
and subtype distribution, with a predominance of C. parvum lla and Ild among the Kuwaiti
children with diarrhea. In addition, subtype Id of C. hominis was associated with more
diverse and severe clinical manifestations in infected children suggesting that parasite
genetics may play an important role in the clinical manifestations of human cryptosporidiosis.
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VACCINE SAFETY AND PUBLIC CONFIDENCE: A VISION FOR THE NEXT DECADE
S. Black
Center for Global Health, University of Cincinnati Children's Hospital, Cincinnati, OH, USA

The past sixty years has witnessed an amazing level of new vaccine development and
consequent reductions or even elimination of diseases due to the major infectious scourges
of humanity. Beginning with polio vaccine introduction in the 1950s, we have seen vaccines
developed for hepatitis A and B, new conjugate vaccines developed for Haemophilus
influenzae type b, and the pneumococcus, polyvalent conjugate vaccine for the
meningococcus, a vaccine to prevent varicella as well as vaccines to prevent cervical
cancer. Because of these vaccines, the number children and adults dying and suffering from
these diseases has been reduced dramatically. However, because of this success,
generations of children now are growing up without personal experience with the diseases
that these vaccines have prevented. This, along with other trends, has engendered an
increasing lack of public confidence in vaccines, as well as lack of confidence in the
statements made by public health experts and infectious disease specialists regarding
vaccine effectiveness and safety. In fact, as methods of evaluating vaccine safety have
become more sophisticated, as more information has become available on vaccine safety
and effectiveness both before and after vaccine licensure, public confidence in this
information and vaccination programs has continued to decrease. Misinformation on vaccine
safety now not only impacts vaccination programs in the US and Europe where organized
vaccine disinformation programs began, but also now impact programs such as the polio
eradication program in Africa and elsewhere. Additionally, attacks on the integrity of national
and WHO public health officials making vaccine recommendations are making it more
difficult to identify individuals willing to take on this role. Clearly the answer does not lie in
merely providing more safety data. A reassessment of how we can more credibly
communicate risk and benefit to the public regarding vaccines, the risks of the diseases they
prevent, and any risks associated with receipt of vaccines will be a key step to improve the
situation moving forward.



0072

CARING FOR INTERNATIONALLY ADOPTED CHILDREN: IMMUNIZATION AND
INFECTIOUS DISEASES SCREENING

A. Maccabrunil?, M. Zaramellal?, S. Venturelli*2, L. Minoli%2

!Department of Infectious Diseases, Fondazione IRCCS Policlinico San Matteo, 2University
of Pavia, Pavia, Italy

Background: During the last years the number of international adoptions has more and
more increased in ltaly: in 2010 more than 4000 foreign born children were adopted from
Italian families. Children involved in international adoption are at high risk of infectious
diseases because of their previous life conditions; moreover they were not always
adequately immunized against vaccine-preventable diseases.

Methods: From June 2007 to June 2010, 65 adopted children and adolescents (37 males,
28 females, aged from 6 month to 17 years) have been evaluated with a complete sanitary
screening in the Department of Infectious Diseases - University of Pavia.

Results: In our cohort most subjects were coming from Latin America (about 33%) and East
Europe (26.6%). We detect fifteen cases not fully immunized against poliomyelitis. Just 40%
of the screened patients resulted vaccinated against hepatitis B but in two Asiatic children,
hepatitis B surface antigen (HBsAg) was detected with impaired hepatic function. Although
adequate immunity against tetanus and diphtheria resulted in more than 80% of cases, only
48% of them were fully protected against measles, mumps and rubella.

Multiple intestinal parasites were found in 40% of screened subjects with Giardia lamblia and
non-pathogenic amoebae the most frequently identified protozoa; among the worms
Hymenolepis nana was mostly detected.

Conclusions: Screening internationally adopted children for infectious diseases even
uncommonly encountered in industrialized countries and to assess their immunization status
is mandatory in order not only to promote their integration into a new social environment but
also to protect the adoptive families.
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ALARMING SYMPTOMS FOR SERIOUS BACTERIAL INFECTIONS ARE PRESENT AS
TRIAGE CRITERIA AND ASSOCIATED WITH HOSPITALISATION

Y. van lerland, N. Seiger, R.G. Nijman, M. van Veen, H.A. Moll, R. Oostenbrink
Erasmus MC - Sophia Children's Hospital, Rotterdam, The Netherlands

Background and aim: A recent systematic review identified alarming symptoms for serious
bacterial infections (SBI) in children!. Eleven of these symptoms are defined in the
Manchester Triage System (MTS) as triage criteria. How often are these alarming symptoms
selected at triage and does their presence predict hospitalisation?

Methods: Observational study, including 1770 children with fever (0-16 years) that attended
the Emergency Department (ED) of the Sophia Children's Hospital, Rotterdam, Netherlands
(Jan 2008-Jul 2009). Triage by the MTS involves selection of one flowchart (major
presenting problem) and linked discriminator(s) to determine the patient's urgency level.
Numbers of alarming symptoms selected at triage were divided by the maximum number of
alarming symptoms available per patient. These percentages were used to identify the
association between alarming symptoms selected at triage and hospitalisation by logistic
regression.

Results: Median age of patients was 2.2 years (IQR 0.9-4.5), median temperature 38.9°C
(IQR 38.2-39.6), 58% were boys. The maximum number of alarming symptoms that could be
selected at triage was 8 per patient. Twenty-six percent of patients (n=469) had at least 1
and maximum 4 alarming symptoms scored. The odds of hospitalisation increased with the
percentage of alarming symptoms selected (OR 1.04; 95%CI 1.03-1.05). E.g. hospitalisation
occurred twice often in children with 20% alarming symptoms selected at triage compared to
those without.

Conclusion: Alarming symptoms for SBI are defined in the MTS. Presence of alarming
symptoms at triage is associated with hospitalisation. This knowledge can be used to direct
patientflows at the ED.

1. Van den Bruel, Lancet 2010.
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A NATIONAL SURVEY OF THE INCIDENCE AND EPIDEMIOLOGY OF KAWASAKI
DISEASE IN IRELAND

S. Bolton?, K. Butler?, P. Gavin?
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Background and aims: Kawasaki disease (KD) is an acute vasculitic syndrome of unknown
aetiology. It is now the commonest cause of acquired cardiac disease in children in the
developed world. This study aimed to determine prospectively the incidence and
epidemiology of KD in Ireland between 2008 - 2009.

Methods: The Irish Paediatric Surveillance Unit issues monthly notification cards to all
paediatricians. Surveillance for KD took place from January 2008 through December 2009.
Paediatricians who reported a case were issued with a questionnaire seeking further
information..

Results: There were 23 cases of KD recorded during the 2 year study period. 74% were
under 5 years which represents an annual incidence of 2.03 /100,000 children under five
years. Eleven cases (47%) were classified as incomplete or atypical KD. Average age at
presentation was 3 years 2 months (median 4years 6months; range 3.5months- 8years
11months). Median duration of fever prior to therapy was 7 days (range 1 to 28 days). Four
children (17%) had coronary artery abnormalities at presentation: coronary artery dilatation,
3; and coronary aneurysms, 1. Twenty cases (87%) received aspirin and IV immunoglobulin.
Three cases presented after 3 weeks of symptoms and received aspirin alone.

Conclusions: The incidence of KD in this study is low by international standards. Almost
half of cases were incomplete KD, which may be explained by increased awareness of
atypical presentations. However, 3 children (13%) were late presenting, suggesting that
awareness of KD still needs to be reinforced.
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VERY SEVERE CASES OF ROTAVIRUS DISEASE IN GERMANY - A PROSPECTIVE
EPIDEMIOLOGICAL SURVEY

S. Shai?, R. Perez-Becker?, C.-H. Wirsing von Konig?, R. von Kries®, U. Heininger?, J.
Forster®, H.-I. Huppertz®, R. Roos’, U. Gobel?, T. Niehues!
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Background: According to the German Infection Protection Act, all cases of rotavirus (RV)
disease in Germany are to be reported to the authorities. There are no data concerning the
severity of the disease. Aim of study was to prospectively determine the incidence and the
outcome in very severe cases of RV disease.

Methods: Cases of very severe RV disease were queried through the collection unit for rare
pediatric diseases in Germany (ESPED) using anonymous questionnaires. Data acquisition
started in April 2009 for a planned period of two years.

Inclusion criteria were detection of RV in faeces, patient age 0 - 16 years and one or more of
the following criteria: intensive care treatment, hyper- or hyponatremia (> 155 mmol/l or <
125 mmol/l), clinical signs of encephalopathy (somnolence, seizures, apnoeas), death due to
complications related to RV disease.

Results: 86 cases were reported between April 2009 and December 2010 of which 61/86
guestionnaires have been returned. 15/61 cases were nosocomially acquired, 12/15 were in
neonatal intensive care.

46/61 cases were community acquired, their mean age was 15.7 months (0 - 83 months),
mean hospital stay was 9 days (4 - 38 days). 24/46 patients needed intensive care
treatment, 34/46 children had signs of encephalopathy, 24/46 cases had a hyper- or
hyponatremia. One death was reported (child with syndromal disease with multiple organ
anomalies).

Conclusions: This study shows that RV infections may take a life-threatening course. A
substantial number of these cases were nosocomially acquired.
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INCIDENCE OF PERTUSSIS AMONG PATIENTS WITH PROLONGED COUGH VISITING
GENERAL PRACTITIONERS IN POLAND, 2009-2010: A PROSPECTIVE ENHANCED
SURVEILLANCE STUDY
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H. Czajka3, R. Pebody*

'Department of Epidemiology, ?Department of Bacteriology, National Institute of Public
Health - PZH, Warszawa, *Consultation Clinic for Vaccination of Risk Groups, Provincial
Children's Hospital in Krakow, Krakow, Poland, 4Department of Immunisation, Health
Protection Agency, Colindale, UK

Background and aims: Each year, 1500-2000 pertussis cases are reported through routine
surveillance in Poland, but the sensitivity of reporting system remains unknown. The aim of
the present study was to assess the incidence of pertussis among patients with cough
lasting >2 weeks in the general practitioner (GP) setting in Poland.

Methods: The study was performed from July 2009 until September 2010 in the population
served by 77 randomly selected GPs (158,596 inhabitants). Inclusion criteria were: age >3
years, cough lasting 2-15 weeks, and informed consent. GPs interviewed each eligible
patient, collected a blood sample, and a nasopharyngeal swab. At follow-up 30 days after
the initial visit physicians collected a second blood sample and interview. Confirmed
pertussis cases were defined as patients meeting the clinical criteria confirmed by laboratory
(specific antibody response or PCR).

Results: During the study period, 2,724 patients with cough were admitted to participating
GPs, of whom 830 met the inclusion criteria and were recruited into the study. A total of 274
cases were confirmed as pertussis, giving an overall incidence of 1.77 per 1,000 person-
years. Extrapolating the present study results to the entire Polish population, we estimated
the annual number of GP-referred pertussis cases at 63,742, which is 71-times higher than
896 cases reported by GPs to national surveillance during corresponding period.
Underreporting factor ranged from 12 among 3-5 year olds, to 320 among 65-70 year olds.

Conclusions: The present study confirmed the high underreporting rate of pertussis cases
seen by general practitioners in Poland.
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IMPACT OF FRENCH ANTIBIOTIC GUIDELINE FOR ACUTE RESPIRATORY TRACT
INFECTIONS IN A PEDIATRIC EMERGENCY DEPARTMENT, 2005-2009

F. Angoulvant®?, H. Bellanger?, D. Skurnik®, X. Bellettre!, H. Abdul*, L. Morin®, M. Aptecar?,
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Context: Antibiotic use leads to the emergence and the dissemination of multi-resistant
bacteria. Acute Respiratory Tract Infections (ARTI) are the main reason for antibiotic
prescription in children. In 2005 the French medicine agency (AFSSAPS) published new
guidelines to reduce the misuse of antibiotics in ARTIs.

Objective: To determine the usefulness of the implementation of guidelines to reduce
antibiotic prescriptions for ARTI in a Pediatric Emergency Department (PED).

Methods: Retrospective cohort study in a French PED from November 2005 (date of
implementation of this guideline in our institution) to October 2009. We retrieved for every
child diagnosed as ARTI: date of visit, age, diagnosis, antibiotic prescription.

Main outcome measures: Proportion of ARTI visits that resulted in antibiotics at discharge
during and after the implementation of the French guidelines.

Results: During the study 60165 children have been diagnosed as ARTI in our PED.
Antibiotic prescription at discharge in our PED was related in approximately 60% to an ARTI
visits. The proportion of antibiotic prescription in ARTI visits fell from 29,8% during the first
year of implementation of guideline to 19,9% at year 4 (p< 10). The percentage of antibiotic
prescription at discharge decreased for most ARTIs except for Acute Otitis Media and
pneumonia for which the percentage remained stable. Amoxicillin/clavulanic acid and
amoxicillin were the two most prescribed antibiotic and respectively accounted for 50% and
35% of antibiotic prescriptions.

Conclusions: Antibiotic prescriptions for ARTI declined significantly in our PED with the
implementation of French antibiotic guidelines.
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DECREASE OF VARICELLA ZOSTER VIRUS - ASSOCIATED PAEDIATRIC
HOSPITALISATIONS AND COMPLICATIONS IN BAVARIA AFTER RECOMMENDATION
FOR ROUTINE VARICELLA VACCINATION

A. Streng?, S. Hanke?!, C. Bungartz?, V. Grote?, J.G. Liese!

University Children's Hospital Wiirzburg, Wuerzburg, *University Children's Hospital
Munchen, Munich, Germany

Background: In 2004, routine vaccination for varicella was recommended for all children 11-
14 months of age in Germany. We investigated the impact of vaccination on the frequency of
paediatric hospitalisations and complications associated with varicella (VZ) or herpes zoster
(HZ2).

Methods: Children < 17 years of age hospitalized with an ICD-10 discharge diagnosis of VZ
or HZ were captured by annual data queries in Bavarian paediatric hospitals from 2005 to
2009. Additionally, age, gender, length of stay, and accompanying diagnoses were collected.

Results: 33 (89%) out of 37 hospitals participated; 19 (51%) contributed data for all five
years. In total, 1132 VZ and 340 HZ cases were reported. VZ hospitalisations (55% male,
median age 3 years, IQR 1-5) lasted 3 days (median; IQR 2-6). HZ hospitalisations (56%
male, median age 9 years (IQR 6-13) lasted 6 days (median; IQR 4-8). Specific
complications in VZ patients were: 25 (2%) encephalitis, 13 (1%) meningitis, 27 (2%)
pneumonia, 329 (29%) other complications; in HZ patients: 10 (3%) encephalitis, 7 (2%)
meningitis, 9 (3%) zoster generalisatus, 107 (31%) other complications. The annual
incidence estimate of VZ hospitalisations in Bavaria in children < 17 years of age was 13.3-
16.8/100,000 until 2007 and decreased from 15.8/100,000 in 2007 (Cl 14.2;17.6) to
10.3/100,000 (ClI 8.9;11.7) in 2008 and 6.7/100,000 (Cl 5.6;7.9) in 2009. For HZ
hospitalisations, incidence was estimated as 3.2-4.4/100,000 from 2005 to 2009.

Conclusions: Five years after recommended vaccination, VZ-associated hospitalisations
had decreased by >50%. The impact on paediatric herpes zoster hospitalisations needs
long-term evaluation.
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EVOLUTION OF THE MENINGOCOCCAL DISEASE’S INCIDENCE ON PAEDIATRIC
NAVARRE’S POPULATION (NORTH OF SPAIN)

D. Morales Senosiain', F.J. Gil Saenz?, E. Bernaola Iturbe!, M. Herranz Aguirre?, A.
Barricarte®, J. Castilla®, M. Garcia Cenoz®

'Pediatria, Complejo Hospitalario de Navarra, Pamplona, *Pediatria, Hospital Garcia
Orcoyen, Estella, *Epidemiologia, Instituto Navarro de Salud Publica, Pamplona, Spain

Introduction: The meningococcal disease is a clinical feature of low incidence but with a
very important epidemiologic weight, because its high morbimortality

Objectives: - Analysis about evolution of invasive meningococcal disease’s (IMD) incidence
on paediatric Navarre’s population.

- Evaluate changes on the IMD’s incidence on after introduction of the systematic
vaccination against meningococcal C at the last months on 2000 year.

Methods: Population data was obtained from Census of Navatrre.

Meningococcal disease data was obtained from the Navarres Institute of Public Health from
January of 1987 to december of 2009.

Statistical analysis: Student T test, Chi Square test and binary logistic regression.

Results: We observed a global decrease in IMD’s incidence on our population from
prevaccinal  period(1987-2000) to  postvaccinal(2001-2009), from 18,54 to
11,16c/10"5(0OR:0,594; Cl95%:0,463-0,763). This fall was due to the drop in cases of
serogroup C(SGC) from 5,67 to 1,26¢/10"5(0OR:0,221;CI95%:0,110-0,444) and in non-
grouped cases. On the contrary, the cases of serogroup B(SGB) increased on the
postvaccination period(from 5,76 to 9,1¢/10"5;0R:1,576;CI95%:1,13-2,198). When we
stratified by ages and serogroups, we observed an important decrease in SGC incidence in
younger groups: 0-5years(OR:0,033;Cl95%:0,004-0,237) and 5-9years(from 3.56 to
0c/1075). In these groups there were not significant rises in SGB incidence. In the other
hand SGB incidence increase in older group(10-15years:OR:4,66;Cl95%:1.20-18,04) with no
significant fall in SGC incidence.



O SGB IMD INCIDENCE
O SGC IMD INCIDENCE

Incidence of Invasive Meningococcal Disease in
paediatric population (c/1075) O TOTAL IMD INCIDENCE

-~ SGB IMD INCIDENCE
-~ SGC IMD INCIDENCE
S~ TOTAL IMD INCIDENCE

30,00

25,00

20,007

15,00

10,00+

5,00

0,00
T
2010

T T T T T
21 21
1985 1990 1995 YEAR 2000 2005

[Incidence of Invasive Meningococcal disease]

Conclusions: After the introduction of vaccination, there was a decrease in IMD’s incidence
on paediatric population. However, the important fall of SGC cases on little children has

been disguised by the increase of SGB cases on older groups.
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CONSTRUCTION, EXPRESSION, AND IMMUNIZATION OF ENTEROVIRUS-71 VIRUS-
LIKE PARTICLES

Z.M. Guo?, L.F. Jiang?, D.M. Zhang?, J.H. Lu?®

!Laboratory Animal Center of Sun Yat-Sen University, “School of Public Health, Sun Yat-Sen
University, 3School of Public Health, Sun Yat-Sen University, Laboratory for Tropical
Disease Control and Prevention, Guangdong Provincial Research Center for Severe
Infectious Disease Prevention and Control Technology, Guangzhou, China

Background and aims: EV71 is a cause of hand, foot and mouth disease (HMFD)
combined with severe paralysis or encephalitis or possibly death in children. Numerous large
outbreaks of EV71 caused HMFD have occurred recently in Asia, especially in China
Mainland in 2010, 1,795,336 cases were reported in which the fatal cases were 888. So it is
important to find a method for preventing infection with EV71 since there is no antiviral agent
or vaccine for humans.

Methods: Transform P1-pGAPZa-A and 3CD-pGAPZa-A recombinant plasmids into
SMD1168 and get the recombinant strain expressing P1 and 3CD proteins which form EV71
VLPs. Identify the expression proteins by Tricine-SDS-PAGE and Western-blot, visualize the
VLPs by electronmicroscope. Further evaluate the potential of the purified VLP as a vaccine
by the immunization of BALB/c mice. Total IgG and neutralization antibody were tested to
evaluate humoral immunity. Lymphocyte proliferation assay and the cytokines produced by
the stimulated splenocyte were tested to evaluate cytoimmunity response.

Results: The P1 protein was cleaved by 3CD prolease into VPO, VP1 and VP3 , which
assembled into regular and homogeneous VLPs with diameter 20nm through the electron
microscope. The VLP-immunized mice produced high total IgG and neutralization antibody
titre. The splenocytes collected from the VLP-immunized mice exhibited significant cell
proliferation and produced high levels of INF-y, IL-2 and IL-4 after stimulation.

Conclusions: The EV71 VLPs could induce the mice's specific IgG and neutralization
antibody and stimulate the cytoimmunity indicated that VLPs may be a valuable vaccine
candidate to prevent EV71 epidemics.
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PHYLOGENETIC ANALYSES OF ROTAVIRUS OP354-LIKE P[8] STRAINS INDICATE A
RAPID SPREAD IN THE HUMAN POPULATION

M. Zeller!, T. Tamura?, C. Potgieter®, N. Cunliffe?, L. Maunula®, R. Arora®, R.H. Kulkarni®, E.
Heylen?, S. De Coster?, S.D. Chitambar®, M. Van Ranst?, J. Matthijnssens!

!Laboratory of Clinical and Epidemiological Virology, K.U.Leuven, Leuven, Belgium, Niigata
Prefectural Institute of Public Health and Environmental Sciences, Niigata, Japan,
3Onderstepoort Veterinary Institute, Onderstepoort, South Africa, *Division of Medical
Microbiology, University of Liverpool, Liverpool, UK, *Department of Food and Environmental
Hygiene, University of Helsinki, Helsinki, Finland, °Enteric Viruses Group, National Institute
of Virology, Pune, India

Background and aims: Rotaviruses (RV) are the main etiological agent of gastroenteritis in
young children causing approximately 600.000 cases per year. Two recently introduced life
oral vaccines, Rotarix™ and RotaTeq™, have been proven highly efficacious against all
major circulating genotypes in humans. OP345 is the reference strain for a recently
described P[8]-lineage, which has been increasingly reported and has emerged in Africa,
Asia, Europe and the Middle-East. Moreover, OP354-like P[8] RV strains have been found in
combination with virtually all VP7 genotypes commonly found in humans.

Methods: OP345-like P[8] RV strains were collected from various continents and the
sequence of the complete VP4 gene was determined. Phylogenetic and pairwise
comparison analyses were applied to establish the evolutionary relationships among OP345-
like P[8] RV strains.

Results: Phylogenetic analyses showed that OP345-like RV strains clustered close together
and displayed more than 96% similarity on a nucleotide level. In contrary, OP345-like P[8]
strains were only 89-90% similar to the P[8] genotypes of both Rotarix™ and RotaTeq™.

Conclusions: OP345-like P[8] RV strains have been detected on several continents.
However, the limited diversity among OP345-like P[8] RV strains indicated that they have
been circulating in the human population for a relatively short time span, and must have
spread swiftly. The combination of i) distinct antigenic properties compared to the P[8]
genotypes in vaccines and ii) the fact that they have been found with Wa-like as well as DS-
1-like backbones, which are well adapted to infect humans, could make them a potential
threat to future vaccine efficacy.
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“ EFFECT OF HOME BASED CHILD CARE ON DIARREAL DEATHS IN A TRIBAL
POPULATION: RESULT OF A FIELD TRIAL”

AR. Satav?!, A. Bharadwaj?
Medicine, 2MAHAN, Amaravati, India

Background: Melghat is tribal area in India with very high child mortality & malnutrition. The
major causes of mortality & morbidity are infectious diseases like diarrhea due to scarcity of
doctors. We developed Home Based Child Care (HBCC) model for tribal population to
reduce children mortality and infectious diseases.

Aims:

1. To reduce diarrheal deaths by at least 35% in population of 14,120 of Melghat over 3
years.

2. To reduce case fatality rate of diarrhoea by at least 50% in population of 14,120 of
Melghat over 3 years.

3. To reduce incidence of diarrheal diseases by 35% over 3 years.

Methods: Study-design was Randomised Control Trial . We selected 16 intervention
(population 14,888) and 18 control (population 16,310) villages. Trained village health
workers in intervention area treated diseases such as diarrhoea, dysentery, etc. Behaviour
Change Communication programs were conducted.

Results: The incidence , number of deaths & case fatality rates due to diarrhoea in
intervention area were reduced significantly from 1139 to 631 , 14 to 2, 1.23 % to 0.32%
respectively (p< 0.001).Baseline mortality indices in control versus intervention areas were:
NMR- 57.19 vs 50.93, IMR- 72.97 vs 94.9, & USMR- 102.56 vs 143.52. After intervention
NMR, IMR & U5MR were significantly decreased in intervention area to 29.2, 44.64 & 58.04
respectively(p< 0.05).

Conclusions: HBCC resulted in significant decrease in children mortality due to diarrheal
deaths & incidence of diarrhoea. Our model is replicable for reducing children mortality due
to diarrhoea in other backward part of world.



0083

VIRAL ETIOLOGY, PROGNOSTIC FACTORS AND OUTCOME OF FULMINANT
HEPATIC FAILURE IN CHILDREN

H.A. Cheema

Gastroenterology-Hepatology, Institute of Child Health / Children's Hospital, Lahore,
Pakistan

Fulminant hepatic failure (FHF) is a catastrophic syndrome which may progress to death. In
developing countries viral hepatitis is common etiology. Our aim is to identify the viral
etiology, determine the prognostic factors and outcome of FHF

Methods: All patients with FHF with suspected viral etiology, admitted to a tertiary care
hospital over a 3-year period were included. FHF due to drugs, autoimmune or metabolic
liver disease were excluded. Grade of encephalopathy, viral markers, coagulation profile,
liver function test and serum potassium levels were recorded.

Results: 108 children were identified with FHF due to viral hepatitis.Median age was 5
years. Forty were due to hepatitis A, 11 due to non A -G viral hepatitis, 13 due to hepatitis
B,1 hepatitis E while 4 were having co-infection. 53 patients survived, 38 expired while 18
LAMA. Children with grade IV encephalopathy had 77% mortality, while those with grade 1
had 100 % survival. Delay between the first symptom and the onset of hepatic
encephalopathy (within 10 days vs > 10 days), low albumin (< 2.5 g/dL), PT > 60 seconds &
hypokalemia (< 3.5 mmol/dl) on admission were more likely to die.(P < 0.05).

Conclusions: Hepatitis A and B were the most common viruses causing FHF. Children with
severe coagulopathy, hypoalbuminemia and hypokalemia on admission and prolonged
duration of illness before the onset of hepatic encephalopathy are more likely to die.Timely
and proper vaccination against hepatitis A and hepatitis B can reduce the mortality and
morbidity due to these viruses.
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HIGH PREVALENCE OF HUMAN G8 ROTAVIRUS STRAINS DURING 2008-09 IN THE
DEMOCRATIC REPUBLIC OF THE CONGO

E. Heylen?, B. Batoko?, C. Van Geet?, M. Zeller!, S. De Coster!, M. Van Ranst?, J.
Matthijnssens?!

!Laboratory of Clinical and Epidemiological Virology, K.U.Leuven, Leuven, Belgium,
’Department of Pediatrics, University Hospital Kisangani, Kisangani, Congo, *Department of
Pediatrics, University Hospital Leuven, Leuven, Belgium

Background and aims: Rotaviruses are the world's leading cause of severe rotavirus
diarrhea in children < 5 years of age and form a major public health problem. However,
limited regional and country specific data on rotavirus diversity is available from sub-Saharan
Africa. This study aims to determine the genetic diversity of group A rotaviruses detected
during 2008-2009 in the Democratic Republic of the Congo (DRC).

Methods: In this study a total of 218 fecal specimens were collected in the pediatric ward of
three hospitals in Kisangani (University Hospital, General Referral Hospital of Kisangani,
Village de Pédiatrie) and screened by an immunochromatographic antigen test (Rota-CIT,
BioConcept, Belgium) for the presence of group A rotavirus antigen. In total, the G and P-
types of 68 rotavirus-positive samples were characterized by reverse-transcription
polymerase chain reaction and sequencing.

Results: The predominant G-type was G8 (detected in 37% of specimens) and the most
predominant P-type was P[8] (60%). A total of 9 different G/P-combinations were found:
G8P[8] (32%), G1P[8] (23%), G2P[4] (15%), G1P[6] (9%), G12P[6] (9%), G9P[8] (5%),
G8P[6] (3%), G8P[4] (2%) and G2P[6] (2%).

Conclusions: The high prevalence of the G8 VP7 specificity in the DRC, which is believed
to be of bovine origin, highlights the need for continued surveillance of rotavirus diversity in
the DRC. Based on these data, rotavirus vaccines will be challenged with a wide variety of
different RV strain types in the DRC.
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ENTEROVIRUS AND HUMAN PARECHOVIRUS INFECTIONS ARE A MAJOR CAUSE
OF FEVER OF UNKNOWN ORIGIN IN YOUNG CHILDREN

E.P. De Jong?, M. Van den Beuken?, E. Van Elzakker®, A. Sprij*, F.J. Walther®, F. Brus*

'Pediatrics, Haga Hospital, Den Haag, *Paediatrics, Van Weel-Bethesda Hospital, Dirksland,
3Medical Microbiology, Haga Hospital, *Paediatrics, Haga Hospital - Juliana Childrens
Hospital, Den Haag, °Neonatology, Leiden University Medical Centre, Leiden, The
Netherlands

Background and aims: Enterovirus (EV) or Human Parechovirus (HPeV) infections in
young children are usually self-limiting, but may cause serious symptoms, such as
convulsions and cardiorespiratory instability. We investigated the incidence, clinical
characteristics and management of EV and HPeV infections among young children with
fever of unknown origin.

Methods: In 2008 345 children under 36 months of age presenting with fever of unknown
origin and sepsis-like symptoms at the Juliana Children's Hospital in The Hague, the
Netherlands, were evaluated in a prospective observational study. All received a sepsis work
up including white cell count, CRP, blood culture and urine screening. Cerebrospinal fluid
(CSF) was collected on indication. EV or HPeV DNA was detected by PCR in plasma and/or
CSF. Urine cultures were performed when urine screening was positive. 115 children with
urinary tract infection were excluded. Data of the remaining 230 children were analysed.

Results: EV/HPeV PCR could be performed in 163/230 children: 52 (32%) were EV
positive, 31 (19%) HPeV positive, 10 (6%) had bacterial sepsis/meningitis and 70 (43%)
were negative. Clinical characteristics at presentation varied only slightly between the four
groups. EV and HPeV infections occurred predominantly in summertime. Bacterial infections
resulted in longer hospital stays than viral infections.

Conclusion: EV and HPeV infections are a major cause of fever of unknown origin and
sepsis-like symptoms in children under 36 months of age in summertime and are difficult to
differentiate from bacterial infections. Early diagnosis EV and HPeV infections using PCR
diagnostics reduces duration of hospital admission.
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GENETIC ANALYSES OF THE VP7 AND VP4 GENES OF CIRCULATING ROTAVIRUSES
IN BELGIUM REVEAL ANTIGENIC DISPARITIES WITH ROTARIX™ AND ROTATEQ™

M. Zeller?, J.T. Patton?, E. Heylen?, S. De Coster!, M. Ciarlet®, M. Van Ranst?, J.
Matthijnssens?!

!Laboratory of Clinical and Epidemiological Virology, K.U.Leuven, Leuven, Belgium,
’Laboratory of Infectious Diseases, National Institute of Allergy and Infectious Diseases,
National Institutes of Health, Bethesda, MD, *Clinical Research and Development, Novartis
Vaccines & Diagnostics, Inc., Cambridge, MA, USA

Background and aims: Two rotavirus (RV) vaccines, Rotarix™ (G1P[8]) and RotaTeq™
(G1-G4, P[8]), have recently been successfully introduced in many countries around the
world, including Belgium. The RV vaccine parental strains were isolated approximately 30
years ago in France (G4 parental strain in RotaTeq™) and the US (all other parental
strains). At present, little is known about the relationship between currently circulating RV
strains and vaccine strains.

Methods: In the present study, we determined the complete sequences of the RV genome
segments encoding the outer capsid proteins VP7 and VP4, of currently circulating RV
strains in Belgium. VP7 and VP4 both contain antigenic domains that induce neutralizing
antibody responses.

Results: Several amino acid (AA) differences between wild-type RV and RV vaccine strains
were observed in multiple antigenic domains for every G- and P-genotype. However, the
highest variability was observed among G1P[8] RV strains and the G1 and P[8] components
of both vaccines. Phylogenetically, the circulating RV strains clustered in three distinct P[8]-
lineages. In particular the RV strains of the P[8]-lineage 4 (OP354-like) showed a significant
number of AA differences with both vaccines mainly in VP8*. Circulating G3 RV strains were
found to possess an extra N-linked glycosylation site compared to the G3 strain in
RotaTeq™.

Conclusions: These results indicate that the antigenic domains of RV strains contained in
the vaccines differ substantially from those of the currently circulating RV strains in Belgium.
Over time this might result in selection for strains that escape the RV neutralizing-antibody
pressure induced by vaccines.
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DURATION OF SHEDDING OF HUMAN PARECHOVIRUS IN FAECES OF YOUNG
CHILDREN AFTER SYMPTOMATIC INFECTION

J.G. Wildenbeest?, K.C. Wolthers?, K.S.M. Benschop?, D. Pajkrt!

'Department of Pediatric Infectious Diseases and Immunology, Emma Children's Hospital,
Academic Medical Center (AMC), 2Department of Medical Microbiology, Academic Medical
Center (AMC), Amsterdam, The Netherlands

Background and aims: Human parechoviruses (HPeV) are closely related to enteroviruses
(EVs) and have recently been recognized as important cause of sepsis and CNS infection in
infants. HPeV infections in children are very prevalent, mostly associated with mild
gastrointestinal and respiratory disease. HPeV-specific real-time PCR is used for diagnosing
HPeV infections. It is unknown for how long children are shedding HPeV in their faeces after
clinical infection. Therefore, we determined the duration and amount of HPeV detection in
faeces of children < 1 year in relation to clinical symptoms.

Methods: Faecessamples of 19 HPeV-positive children with symptomatic infection were
collected every 2 weeks until termination of HPeV shedding. The HPeV viral load in faeces
was quantified as Ct-value. Clinical symptoms were concurrently documented.

Results: Symptoms at presentation were fever, diarrhea and/or meningeal irritation. The
initial Ct-value in faeces varied between 16,5 and 30. The viral load decreased gradually
over time. The duration of HPeV shedding ranged from between 4 until 24 weeks. No clinical
symptoms were reported after the first week except for one patient who was admitted 2,5
weeks after initial diagnosis with diarrhea and co-infection with adenovirus and two patients
who had an episode of mild diarrhea respectively 3 and 15 weeks after initial diagnosis.

Conclusions: The duration of asymptomatic shedding of HPeV in faeces after clinical
infection can be up to 6 months. The relative long duration of shedding can be an
explanation for the high prevalence of HPeV infection in the first years of life.
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HOSPITALIZATION DUE TO VARICELLA IN THE NETHERLANDS
A. van Lier!, N. van der Maas?, G. Rodenburg?, L. Sanders?, H. de Melker?

!National Institute for Public Health and the Environment (RIVM), Bilthoven, 2University
Medical Center Utrecht, Utrecht, The Netherlands

Objectives: In the Netherlands, incidence of physician's consultations and hospitalizations
for varicella is low compared to other countries. Better knowledge about the severity of
varicella among Dutch hospitalized patients is needed.

Methods: Hospital admissions due to varicella in 2003-2006 were obtained from the
National Medical Register. Retrospectively, additional data were retrieved from the medical
record of patients hospitalized with varicella in 23 Dutch hospitals using a standardized form.

Results: The study population (N=296) was representative for all varicella admissions in the
Netherlands (N=1,658) regarding age, sex, duration of admission and type of diagnosis.
Complications were recorded in 76% of the patients (37% had at least one relatively severe
complication). Bacterial super infections of skin lesions (28%), (imminent) dehydration
(19%), febrile convulsions (7%), pneumonia (7%) and gastroenteritis (7%) were most
frequently reported. No varicella-related death occurred within the study population and 3%
of the patients had serious rest symptoms.

Conclusions: It is not likely that the severity of varicella among hospitalized patients in the
Netherlands differs from other countries. A considerable part of the varicella complications
among hospitalized patients was rather moderate and can be treated effectively. These data
are relevant in the decision-making process regarding whether or not to introduce routine
varicella vaccination in the Netherlands.
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MOLECULAR AND CLINICAL CHARACTERIZATION OF ROTAVIRUS FROM
DIARRHEAL INFANTS ADMITTED TO PEDIATRIC EMERGENY UNITS IN FRANCE,
2006-2010

A. de Rougemont!?, J. Kaplon?, S. Pillet?, O. Mory?, A. Gagneur*, C. Payan*, J.-F. Meritet®,
C. Mollat®, M. Coste-Burel®, M. Lorrot’, E. Bingen’, V. Foulongne®, M. Rodiére®, Y. Gillet®, B.
Lina®, A. Garbarg-Chenon??, N. Parez'?, J. Languepint!, S. Alain!, G. Agius'?, D. Oriot?, F.
Dubos®®, D. Hober®3, R. Colimon'4, A. Vabret'®, F. Huet?, S. Aho?, D. Gendrel®, P. Pothier?,
the French Rotavirus Network

!National Reference Centre for Enteric Viruses, University Hospital of Dijon, Dijon,
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®Saint-Vincent-de-Paul Hospital, University Hospital of Paris, Paris, *University Hospital of
Nantes, Nantes, ‘Robert-Debré Hospital, University Hospital of Paris, Paris, 8University
Hospital of Montpellier, Montpellier, °Femme-Mére-Enfant Hospital, University Hospital of
Lyon, Lyon-Bron, *°Armand-Trousseau Hospital, University Hospital of Paris, Paris,
"University Hospital of Limoges, Limoges, *?University Hospital of Poitiers, Poitiers,
BUniversity Hospital of Lille, Lille, **University Hospital of Rennes, Rennes, **University
Hospital of Caen, Caen, France

Background and aims: Rotaviruses are the major cause of acute gastroenteritis in young
children worldwide, and require careful surveillance, especially in the context of vaccination
programs (current vaccination coverage is under 10% in France). Prospective surveillance is
required to monitor and characterize rotavirus infections, including viral and clinical data, and
to detect the emergence of potentially epidemic strains.

Methods: Between 2006 and 2010, stool samples and clinical records were collected form
2727 children under 5 years old with acute diarrhea admitted to the pediatric emergency
units of 15 French large public hospitals. Rotaviruses were detected, then genotyped by RT-
PCR for P (VP4) and G (VP7) types.

Results: The genotyping of 2630 rotaviruses showed that G1 strains (62.9%) were
predominant, G9 (23.0%) were decreasing, G2 (9.1%) were very changing, and G3 (4.1%)
and G4 (2.5%) circulated locally. Most strains were associated with P[8] (91.2%). Overall, 63
uncommon strains or possible zoonotic reassortants were detected including G12 and G8
rotaviruses, some being closely related to bovine strains. No difference in clinical
presentation and severity was found among genotypes.

Conclusions: In spite of the fluctuation of G2 strains, the relative stability of rotavirus
genotypes detected in France may ensure vaccine effectiveness in the short and medium
terms. Moreover, the likely emergence of G12 and G8 strains should be monitored during
ongoing and future vaccination programs, especially as all genotypes can cause severe
infections. Special attention should be paid to the emergence of new rotavirus reassortants
not included in current rotavirus vaccines.
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GENES ESSENTIAL FOR MORAXELLA CATARRHALIS SURVIVAL UNDER IRON-
LIMITING CONDITIONS

S.P.W. de Vries, P. Burghout, J.D. Langereis, P.W.M. Hermans, H.J. Bootsma

Laboratory of Pediatric Infectious Diseases, Radboud University Nijmegen Medical Centre,
Nijmegen, The Netherlands

Background and aims: Moraxella catarrhalis is an emerging human-restricted respiratory
tract pathogen that is a common cause of childhood otitis media. Successful colonization of
the human respiratory tract mucosa is an important step towards infection and depends on
its ability to acquire essential iron. To evaluate the role and importance of iron metabolism in
M. catarrhalis, we used genomic array footprinting (GAF), a genome-wide negative selection
screen, to identify genes essential for survival under iron-limiting conditions.

Methods: M. catarrhalis RH4 transposon mutant libraries of ~28,000 mutants were either
grown under standard or under iron-limiting conditions. Mutants that failed to survive under
iron-limiting conditions were subsequently identified by differential hybridization of mutant-
specific DNA probes to microarrays. For validation, growth of directed gene deletion mutants
was tested individually under iron-limiting conditions.

Results: In total, 5 genes were identified as being essential for survival under iron-limiting
conditions, including genes predicted to be involved in haem biosynthesis and in RNA
maturation and degradation. Known M. catarrhalis iron-acquisition factors were not among
the identified genes, which is most likely due to the high redundancy in iron-transport
mechanisms. Finally, growth of 4 directed mutants selected for validation was attenuated
under iron-limiting conditions, confirming observed GAF phenotypes.

Conclusions: We have successfully applied GAF to identify genes that are essential for M.
catarrhalis survival under in vitro iron-limiting conditions, in this way mimicking host-like
stress conditions. Currently, the specific roles of the identified genes in M. catarrhalis iron
metabolism in vitro and at mucosal surfaces are under investigation.
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VIRAL CO-INFECTIONS IN INFANTS WITH COMMUNITY-ACQUIRED PNEUMONIA
(CAP)

S. Esposito, C. Daleno, A. Scala, C. Tagliabue, M. Semino, R. Tenconi, L. Terranova, C.
Molteni, N. Principi

Department of Maternal and Pediatric Sciences, Universita degli Studi di Milano, Fondazione
IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy

Background and aims: Infants frequently suffer from CAP and in most of them viruses are
found as etiologic agents, sometimes together with bacteria. However, whereas the
relevance of bacterial and viral co-infections is quite known, information on viral co-infections
is very poor. This study was planned to increase our knowledge at this regard.

Methods: Hospitalized children aged < 12 months with radiographically-confirmed CAP
were enrolled. A nasopharyngeal swab was performed and analyzed for the presence of 19
viruses by the Multiplexed Luminex XMAP Assay. Data regarding history, clinical and
laboratory findings, and outcome were recorded.

Results: A total of 139 infants were studied. At least one virus was found in 118 (84.9%)
cases. The most frequent viruses were RSV (62, 44.6%), rhinovirus (46, 33.1%), and hMPV
(17, 12.2%), with influenza viruses identified in 10 (7.1%) cases. Viral co-infections were
found in 40 (28.7%) infants (2 viruses in 33 infants and 3 in 7). Bocavirus (92.8%),
coronavirus (100%), adenovirus (100%) and parainfluenza viruses (100%) were almost
always detected with other viruses. No increase in CAP severity was observed in patients
with viral co-infections, and RSV and influenza viruses were associated with the most severe
CAP cases even when alone.

Conclusions: Viral co-infections in infants with CAP are common but seem without clinical
relevance. The fact that RSV and influenza have a relevant role for frequency and severity in
CAP of infants strongly supports the use of the available preventive measures against these
pathogens since the first months of age.
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VARIATION IN A SURFACE-EXPOSED REGION OF THE MYCOPLASMA PNEUMONIAE
P40 PROTEIN AS A CONSEQUENCE OF DNA RECOMBINATION BETWEEN REPMP5
ELEMENTS

E. Spuesens?, N. van de Kreeke?, S. Estevao?, T. Hoogenboezem?, M. Sluijter?, N.G.
Hartwig?, A.M.C. van Rossum?, C. Vink?

!Pediatric Infectious Diseases, Erasmus MC - Sophia Children's Hospital, Rotterdam,
“Laboratory of Pediatrics, Erasmus MC, Rotterdam, The Netherlands

Background and aims: Mycoplasma pneumoniae (Mpn) is a human pathogen that causes
respiratory tract infections. The first step in infection is adherence of the bacteria to the
respiratory epithelium, which is mediated by a specialized organelle containing several
adherence proteins (cytadhesins). Two of these proteins are encoded by the MPN142 gene.
This gene contains a repetitive DNA element, RepMP5, of which homologs are found at
seven other loci within the Mpn genome. It has been hypothesized that these elements may
provide a source of sequence variation for MPN142 by homologous DNA recombination. As
this variation may give rise to amino acids changes within P40 and P90, the recombination
between RepMP5 elements may constitute the basis of antigenic variation and immune
evasion by Mpn.

Methods: To investigate the sequence variation of MPN142 in relation to inter-RepMP5
recombination, we determined the sequences of all RepMP5 elements in a collection of 25
strains isolated between 1962 and 1995. Sequences were analyzed and aligned using the
application SegqManTM Il (DNASTAR) and the sequence alignment program ClustalW.

Results: In two strains, the RepMP5 element within the MPN142 gene contained an
aberrant sequence indicative of an inter-RepMP5 recombination event and resulting in
amino acid changes in a surface-exposed part of the P40 protein.

Conclusion: This is the first time that variation in the MPN142 gene has been established.
Since the proteins encoded by MPN142 are surface-exposed and highly immunogenic,
homologous DNA recombination of RepMP5 could play an important role in immune evasive
strategies of Mpn.
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BENEFICAL EFFECT OF LACTOBACILLI'IN TIGHT JUNCTION INTEGRITY
J.-S. Chiang Chiau?, H.-C. Lee?, C.-Y. Yeung?, M.-L. Cheng*

Medical Research, Mackay Memorial Hospital, New Taipei City, 2Paediatrics, Mackay
Memorial Hospital, Taipei City, Taiwan R.O.C.

Background and aims: Probiotics are considered to reduce diarrhoea duration in clinical.
Disruption of the epithelial barrier was affected by pathogens. We have previously shown
that Lactobacilli provide anti-inflammation in vitro. The aim of this study was to investigate
whether Lactobacilli may limit epithelial damage induced by lipopolysaccharide (LPS).

Methods: Lactobacillus. rhamnosus GG (LGG), L. paracasei and L. johnsonii were added
on inflamed Caco-2 cells exposed to Salmonella LPS for 1, 6, or 24 hours. To identify the
damage of Caco-2 cells monolayer was evaluated with epithelial permeability by
transepithelial electrical resistance (TEER). The expression of tight junctional protein-1 was
measured by immunofluorescence microscopy.

Results: Compared to LPS-pretreated controls, TEER of the polarized Caco-2 cell
monolayers co-cultured with LGG, L. paracasei or L. johnsonii was significantly increased
after 24 hours. Tight junction in control cells without any supplementation markedly curvy but
the cells seemed larger after LPS exposure. The curvy junctions and the size of the cells
appeared to be better preserved than in cells co-cultured with LPS alone.

Conclusions: Lactobacilli increase epithelial barrier function as measured with TEER and
might reinforcing barrier of the epithelium exposed by LPS. In addition, Lactobacilli were
suggested to strength disrupts epithelial tight junction structure, including tight junction
protein-1 in Caco-2 cells monolayer. Therefore, Lactobacilli may stabilize tight junctions and
prevent damage of the epithelial monolayer barrier function in host cell morphology.
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HUMAN T-CELL KINETICS FOLLOWING VACCINATION WITH THE TUBERCULOSIS
VACCINE MVAS85A

D. Porter!?, Y. Zhang?, A. Worth!#, |. Poulton?, D. Macallan®, H. McShane?, P. Beverley*, A.
Hill*

LJenner Institute, Oxford University, 2Department of Paediatrics, University of Oxford,
Oxford, 3Centre for Infection, St George's University of London, London, “Petar Medawar
Building for Pathogen Research, University of Oxford, Oxford, UK

Background/aims: A major effort is underway to develop new vaccines capable of
generating T-cell protection against important intracellular pathogens including tuberculosis
(TB), HIV and malaria. Viral-vectored prime-boost vaccine regimes can induce potent T-cell
responses but little is known of the kinetics of such responses in humans or of the
proliferative response in vivo.

Methods: 3 groups of 4 healthy Bacille Calmette-Guérin (BCG)-primed adults received a
single intradermal dose of a TB vaccine candidate, MVA85A.

Group 1 volunteers underwent daily clinical assessments and interferon-y ELISPOTs for 14
days post-vaccination.

Group 2 and 3 volunteers received a stable isotopic label (deuterated glucose) at either day
4 or 10 post-vaccination respectively. Vaccine-specific CD4* cells were separated from
follow-up blood samples and gas chromatography-mass spectrometry (GC-MS) was used to
estimate the fraction of labelled (and hence dividing) cells during the labelling period.

Results: MVA85A was safe and well tolerated. Immunogenicity was high: median IFNy
responses to pooled 85A peptides were 1,137 spot-forming units (sfu)/108 peripheral blood
mononuclear cells (PBMC) at day 7 post-vaccine. IFNy-secreting cells appeared in the blood
abruptly at day 5/6 and rapidly rose to peak by ~day 7. Recently divided cells were detected
at 1.8-7.8 times greater frequency amongst vaccine-specific CD4* PBMC than in non-
responding CD4* cells even 4 days after labelling.

Conclusions: This study provides new data describing the cellular immune kinetics and
clinical response to an MVA-vectored vaccine. Improving our understanding of the vaccine
response could aid the design and evaluation of other T-cell inducing vaccine regimes.
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COMPARISON OF VIRULENCE TRAITS BETWEEN ESCHERICHIA COLI CLINICAL
ISOLATES CAUSING EARLY NEONATAL SEPSIS AND THOSE COLLECTED FROM
HEALTHY NEONATES

E. Guiral!, J. Bosch?, J. Vila?, S.M. Soto?!
'Hospital Clinic - CRESIB, 2Hospital Clinic of Barcelona, Barcelona, Spain

Background and aims: Neonatal risk factors for invasive bacterial disease and its diagnosis
and therapy remain an important problem for obstetricians and pediatricians being
Escherichia coli and Streptococcus agalactiae the cause of major health problems in
industrialized countries. The objective of the present work was to evaluate the virulence of E.
coli strains causing early and late neonatal sepsis and to compare them with E. coli strains
isolated from healthy neonates.

Methods: Twenty-seven E. coli strains from early neonatal sepsis and 28 from healthy
neonates were studied. Detection of virulence genes was carried out by PCR. Phylogenetic
group analysis was carried out by multiplex-PCR. Type 1 fimbriae expression was performed
by agglutination with Saccharomyces cerevisiae. Fisher’'s exact test was used for statistical
analysis.

Results: Among the genes studied hly (hemolysin), cnfl (cytotoxic necrotizing factor 1) and
pap genes, all contained in a pathogenicity island, were significantly more frequent among
strains causing early neonatal sepsis (p= 0.05, 0.02 and 0.04, respectively). In addition to
these genes, the ibeA gene, involved in the translocation of membrane, was also
significantly more frequent among strains causing early neonatal sepsis. On the other hand,
type 1 expression and the papGlll allele encoding for the tip of the P-fimbria were more
frequently presented in strains from healthy neonates.

Conclusions: E. coli strains causing neonatal sepsis were more virulent than the strains
collected from healthy neonates and more frequently presented virulence genes contained in
pathogenicity islands.
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SEVERITY AND MORTALITY IN “THIRD WAVE” INFLUENZA A H1N1/09 INTENSIVE
CARE ADMISSIONS CONTINUE TO EXCEED THAT OF PREVIOUS SEASONAL
INFLUENZA

S.A. Gormley?, K.D.J. Jones?, P. Nutter?, D. Muir?, M. Levin*34, J.A. Herberg34

'Department of Paediatrics, Imperial College London, 2Department of Virology, Imperial NHS
Trust, St Mary's Hospital, *Centre for Respiratory Infection, Imperial College London,
“Department of Paediatrics, St Mary’s Hospital, Imperial College Healthcare NHS Trust,
London, UK

Background: Children admitted to intensive care (PIC) with influenza A H1IN1/09 during
2009-10 had increased cardiovascular shock, duration of admission and mortality, compared
to the previous 5 seasons of seasonal influenza A admissions. We studied the clinical
characteristics of H1N1-infected children admitted during the “third wave” (April 2010 -
March 2011) to determine whether HIN1 disease severity persisted. We also studied
influenza B admissions.

Methods: We retrospectively reviewed clinical records of all children admitted to St Mary's
Hospital, London, testing positive for influenza A/B.

Results: There were 27 H1IN1 admissions this season (cf 43 during 2009-10). The median
age decreased from 54 to 18 months. Respiratory presentations predominated. In the 6
H1N1 patients on PIC, length of stay increased: median PIC-free days at day 28 fell from
12.5 to 3. All 6 presented with shock, (cf 13 of 18), and 3 of 6 died (cf 6 out of 18). There
were 20 influenza B admissions, and 22 between 2006-10. Together, 10 of 42 patients
required PIC, of whom 5 had cardiovascular shock, and 3 died. Median PIC-free days at day
28 was 10.

Conclusions: This season, HLIN1 admissions fell, and overall median age decreased to that
of previous seasonal influenza cohorts. However for PIC patients, mortality and refractory
shock remained significantly higher, worsening since last year's “first and second wave”
admissions. Influenza B admissions rose this year. Severity in PIC admissions was
intermediate between seasonal and HIN1 influenza A. As HIN1 evolves, ongoing
surveillance of its pathogenicity remains important.
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SEPTIC SHOCK AND SOFT TISSUE LESIONS IN PSEUDOMONAS AERUGINOSA
BACTERAEMIA IN PAEDIATRIC HAEMATO-/ONCOLOGIC PATIENTS - A
RETROSPECTIVE ANALYSIS

C. Heher?, V. Strenger?, L. Masoud?, W. Schwinger!, H. Lackner?, P. Sovinz!, M. Benesch?,
S. Schmidt!, A. Grisold?, G. Feierl?, C. Urban?

!Division of Paediatric Haematology/Oncology, Department of Paediatrics and Adolescent
Medicine, Medical University of Graz, Austria, ?Institute of Hygiene, Medical University of
Graz, Graz, Austria

Background and aims: Pseudomonas aeruginosa (Pa) causes difficult-to-treat nosocomial
infections in neutropenic patients including sepsis and soft tissue defects (ecthyma
gangraenosum, necrotising fasciitis, perityphlitic abscess). We describe a single center
experience of Pa infections, complicated by soft tissue lesions in paediatric haemato-
/oncologic patients.

Methods: At the Division of Paediatric Haematology/Oncology of the Medical University of
Graz, Austria, we retrospectively analysed blood cultrure (BC) results from the years 1999
through 2010. Frequency and clinical course of Pa bacteraeimas were analyzed.

Results: From 1999 through 2010 a total of 3376 blood cultures (BC) were drawn. In
190/3376 (5,6%) BC a pathogen was isolated. In 18/190 (9,4%) BC Pa was detected. 17/18
patients with Pa bacteriaemia developed septic shock. Five out of 18 (27,8%) patients had
septic shock combined with soft tissue complications (2x ecthyma gangraenosum, 1x
necrotizing fasciitis, 1x perityphlitic abscess , 1x inflamed hemorrhoids), of whom 4 patients
required surgical interventions (1x incision and drainage combined with temporary
colostomy, 1x vacuum assisted closure dressing, 1x appendectomy, 1x incision,)

Conclusions: Pa-associated bacteraemias are life-threatening complications in
immunocompromised patients. Soft tissue lesions are dreaded complications. In addition to
antibiotic therapy and G-CSF-application, surgical intervention is frequently required in
complicated courses.
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INFECTION FOLLOWING CEREBROSPINAL FLUID SHUNT INSERTION IN THE
REPUBLIC OF IRELAND: A RETROSPECTIVE AUDIT

K. Burns?, J. Caird?, D. Allcutt?, M.T.A. Sattar?, D. Crimmins?, P. Gavin®, K. Butler?, M.
Cafferkey!, R. Cunney?

IClinical Microbiology, Paediatric Neurosurgery, *Paediatric Infectious Diseases, Children's
University Hospital, Temple St, Dublin, Ireland

Background: The Irish national paediatric neurosurgical service was established in 2008. A
retrospective audit of infection arising following cerebrospinal fluid (CSF) shunt insertions,
2008 - 2009, inclusive, was conducted.

Methods: A standardised data collection form was completed for each procedure. US
Centers for Disease Control and Prevention (CDC) definitions of surgical site infection (SSI)
were utilised.

Results: Ninety-one children underwent 130 CSF shunt insertions, 65 (50%) using
clindamycin & rifampicin-impregnated catheters. At admission, 63 (69%) were <1 year old
and 62 (68%) weighed <10 kg. Post-operative infection followed 27 (21%) procedures; 12
episodes of SSI (25% MRSA) and 15 episodes of meningitis (0% MRSA). Eighty-eight
percent of culture-positive SSlIs were due to S. aureus and 77% of culture-positive meningitis
episodes were due to coagulase-negative staphylococci. Average length of stay for infection
following CSF shunt insertion was 27 days versus 17 days without. No infection-related
deaths were recorded. SSI following shunt revision or replacement following temporary
external ventricular drainage (EVD) (9%) was more common than following primary shunt
insertion only (5%). Post-operative meningitis occurred in 18% of shunts replaced following
EVD versus primary shunt insertion only (11%). Where antimicrobial-impregnated catheters
were used, post-operative infection developed in 20% versus 23% for non-antimicrobial-
catheters.

Conclusions: This study highlights the persisting problem of infection following CSF shunt
insertion, despite use of antimicrobial-impregnated catheters particularly in young, small
children. The predominance of coagulase-negative staphylococci causing meningitis
following CSF shunt insertion has implications for empiric choice of therapy when treating
suspected infection.
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COMMUNITY-ACQUIRED STAPHYLOCOCCUS AUREUS INFECTIONS ACROSS
EUROPE

P. Rojo?, C. Gémez?, B. Petrunina®, |. Stirbiene?, P. Avedillo!, P. Soler®, S. Nadel®, F.
Baquero’, K. Pagava®, O. Falup-Pecurariu®, S. Stavrou??, L. Rossi'!, U. Uustalu*?, C.
Snowden?®®, J.T. Ramos!, M.J. Garcia’, M. Makhviladze?®, A. Vitkauskiene?*, A. Garcia’, E.
Alexander®?, P. Guerral, F. Chaves?, Instituto de Salud Carlos IIl, Spain (P1081520)

'Pediatrics, 2Microbiology, Hospital 12 de Octubre, Madrid, Spain, 3Vilnius University
Children’s Hospital, Vilnius, “Kaunas University Hospital, Kaunas, Lithuania, *Carlos Haya,
Malaga, Spain, St Mary’s Hospital, London, UK, "Hospital La Paz, Madrid, Spain, ®Tbilisi
State Medical University, Thilisi, Georgia, °Children’s University Hospital/ Transilvania
University, Brasov, Romania, °Arch Makarios Hospital, Nicosia, Cyprus, **Hospital of
Padova, Padova, Italy, **Tallinn Childrens Hospital, Tallinn, Estonia, **Royal Alexandra
Children’s Hospital, Brighton, UK, **Hospital de Getafe, Getafe, Spain, **Vakhtang
Botchorishvili Anti-Sepsis Clinic, Thilisi, Georgia

Background: Community-acquired, methicillin-resistant S. aureus (CA-MRSA) infections in
children are increasing in the USA and in some other parts of the world. Data from Europe is
unclear.

Objectives: To describe the clinical and microbiological characteristics of children
presenting to Pediatric Emergency Departments across Europe with a Staphylococcus
aureus infection.

Methods: We prospectively enrolled children under 16 years of age with community-
acquired S. aureus infections during the month of June 2010 in different European hospitals.

Results: During the study period, 155 cases were collected from 16 centres in 10 different
countries (Spain, England, Lithuania, Germany, Israel, Romania, Cyprus, Estonia, Italy and
Georgia). The prevalence of CA-MRSA was 12 % in this study. The Panton-Valentine
leukocidin (PVL) genes were detected in 30 % (35/117) of the isolates tested. The children
had a median age of 31,5 months and 59% were male. Diagnoses included: superficial
infections 56%, cellulitis or abscess 31% and deep infections 13%. 12% of the patients had
one or more established risk factors for health care-associated infection. 61% of the patients
were admitted to the hospital and 44% required drainage. There were no significant
differences between CA-MRSA and CA-MSSA infections related to hospitalization, need for
drainage or type of infection.

Conclusions: There is an emergence of CA-MRSA infections across Europe, but less than
in the USA. In this study there were no significant clinical differences between CA-MRSA
and CA-MSSA infections. A significant proportion of infections were caused by PVL-positive
isolates.
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STAPHYLOCOCCUS AUREUS BACTEREMIA AMONG CHILDREN IN NORTHERN
ISRAEL

I. Kassis?, M. Eidel?, Y. Shachor-Meyouhas?, M. Ephros?

'Pediatric Infectious Disease Unit, Meyer Children Hospital Rambam Health Care Campus,
Pediatric Infectious Disease Unit, Carmel Hospital, *Pediatric Infectious Disease, Meyer
Children Hospital Rambam Health Care Campus, Haifa, Israel

Background and aims: The epidemiology of pediatric staphylococcal bacteremia (PSAB),
particularly community-acquired (CA), has not been extensively studied. The epidemiology
of PSAB in our region has not been described. This study was designed to evaluate the
incidence and characteristics of PSAB in northern Israel.

Methods: A retrospective review, (January 2002- December 2005), in 7 medical centers
serving the entire population of hospitalized children of northern Israel.

Results: The annual incidence of PSAB during the study period was 4.7 and 2.1/100,000,
overall, and for CA- PSAB, respectively. 47/106 (44.3%) episodes were CA- PSAB (mean
age 73 months); all CA isolates were methicillin-susceptible. 71% were male. 59 (55.7%)
were hospital-acquired (HA), median age 15 months, mean 49 months, 8 (14%) had MRSA.
Predispositions for HA-PSAB included intravascular catheter 31 (52.5%); neonates, 16
(27%); immune suppression 12 (11.3 %). Primary diagnoses among those with CA-PSAB
included osteoarticular infection (26, 55.5%), skin infection (4, 8.5%), primary bacteremia (5,
10.6%), pneumonia (4, 8.5%), endocarditis (2, 4.3%), and isolated cases of pyelonephritis,
necrotizing fasciitis, lymphadenitis, otitis, paronychia, intra-abdominal abscess. In 5 (4.6%)
there was a history of staphylococcal infection in a family member. Average duration of total
antibiotic treatment was 24.6 days. There were no deaths directly related to staphylococcal
bacteremia in the study group.

Conclusions: CA-PSAB occurs rarely and is associated with bone, joint and skin disease.
CA-MRSA was not isolated during the study period. Groups at risk for HA-PSAB included
mainly neonates especially post complicated delivery, immune suppressed patients, and
those with intravascular lines.
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ACTIVE SURVEILLANCE IS NEEDED FOR AMP-C B-LACTAMASEAND ESBL-
PRODUCING ORGANISMS IN CHILDREN

M. Khare
Dept. of Pathology, Royal Derby Hospital, Derby, UK

Background and aims: The emergence of multi-resistant Amp-C & ESBL-producing gram-
negative bacteria in the community is one of the most significant recent epidemiologic
changes in infectious diseases. In the years 2007-8 laboratory had vitekl machine which
could identify extended-spectrum [-lactamases (ESBLs) from isolates which were
cefpodoxime (used as a marker) resistant. In an audit done from January 2007 to June
2008, 17 ESBLs were isolated from children. A method which can identify Amp-C (-
lactamase and ESBL producing bacteria was adopted and evaluated for active surveillance.

Methods: Laboratory in the hospital adopted the five disc diffusion method on a single plate
in the last quarter of 2008. Evaluation was done over a period of from 1% July 2009 to 31st
December 2010.Type of specimen, location where specimen was collected; age of the
patient was recorded.

Results: 72 children were identified with Amp C producers and 33 with ESBLs aged 2days
to 16 years. 53(74%) Amp-C isolates & 31(94%) ESBLs were obtained from urine, while the
others from a cough swab, pus, eye, ears and umbilicus (no bacteraemia). 57(79%) Amp-C
isolates & 29(88%) ESBLs were obtained from the community specimens.

Conclusions: Thus Amp-C & ESBL-producing organisms are reported with increasing
incidence in the children and the number increased manifold with active surveillance which
was sought as they are potentially serious pathogens. It is important to look for these multi-
resistant infections so as maintain high standard of quality of children care and best
management of children’'s illness episodes in the hospitals & community.



0102

HOW TO MODEL VITAL SIGNS IN THE PREDICTION OF SERIOUS BACTERIAL
INFECTIONS? COMPARING DIFFERENT MODELLING STRATEGIES

B. Spruijt!, R.G. Nijman?, Y. Vergouwe?, R. Oostenbrink?!

'Pediatrics, Erasmus MC - Sophia Children's Hospital, Rotterdam, ?Public Health, Erasmus
MC, Rotterdam, The Netherlands

Background and aims: Vital signs are frequently used in the assessment of the febrile
child. Clinical preference to use dichotomized parameters contrasts with methodological
preference to analyse variables continuously. In this study we compare strategies of
modelling vital signs in predicting serious bacterial infections in febrile children.

Methods: Patients' characteristics were retrieved from 1750 febrile children aged < 16
years, visiting the emergency department of the Erasmus MC - Sophia Children's Hospital,
13% serious bacterial infections (n=222). Tachycardia and tachypnea were defined using
thresholds for upper limit values of heart rate (HR) and respiratory rate (RR) for age. The
association of HR and RR with the presence of SBI was studied using logistic regression
models. Four strategies to model HR were compared: the dichotomous variable tachycardia,
a normalised continuous value of HR, a continuous value of HR (either linear or transformed)
and a model including age and HR and the interaction of age and HR. Performance of
models was assessed with the area under the receiver operating characteristic curve (ROC
area). The same strategies were applied to RR.

Results: The dichotomised vital signs showed similar predictive ability as the continuous
vital signs, either linear or transformed (ROC-area 0.53 (HR) and 0.55 (RR)). A model that
also included age performed substantially better (ROC area 0.60 (HR) and 0.63 (RR)), with
8-13% better classification of absence or presence of SBI.

Conclusion: Clinical preferred use of dichotomized vital signs results in information loss,
and relatively low predictive ability for the presence of SBI.
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SEVERE STREPTOCOCCAL GROUP A DISEASE IN CHILDREN WITH OR WITHOUT
RISK FACTORS OF INVASIVE INFECTION: CLINICAL FEATURES AND EMM-TYPES
DISTRIBUTION

S. Dugué?, P. Bidet?, E. Grimprel®, A. Ferroni*, D. Gendrel®, V. Soussan®, M.-A.
Dommergues’, I. Koné-Paut®, M. Lorrot!, H. Abdoul®, C. Alberti®, E. Bingen?, A. Faye!

'General Paediatric Unit, 2Microbiology Unit, Hopital Robert Debré APHP, Université Paris
Diderot, Paris 7, *Hopital Armand Trousseau APHP, Université Pierre et Marie Curie, Paris
6, “Hopital Necker-Enfants Malades APHP, Université Paris Descartes, Paris 5, *Hopital
Saint-Vincent de Paul APHP, Université Paris Descartes, Paris 5, *Hopital Ambroise Paré
APHP, Université de Versailles St-Quentin-en-Yvelines, Paris 10, Paris, ‘Centre Hospitalier
de Versailles, Le Chesnay, Créteil, ®Hopital Kremlin-Bicétre APHP, Université Paris-Sud,
Paris 11, °Public Health, Hopital Robert Debré APHP, Université Paris Diderot, Paris 7,
Paris, France

Background and aims: The molecular characterization of Group A streptococcus (GAS)
leading to invasive infection in children is poorly described. We aimed to assess the clinical,
microbiological and molecular characteristics of invasive GAS infections in 65 children
hospitalized between 2000 and 2009 in 7 French Pediatric tertiary care centers.

Methods: Emm-typing and determination of the main virulence factors: SpeA, SpeB, SpeC,
SmeZ-1, Ssa, SIC et Sil was performed to characterized molecularly the GAS isolates.

Results: The median age of the children was 2,8 years. Osteoarticular infection and
pulmonary infection were the main clinical manifestations (38.5% and 37% respectfully).
31/65 children had at least one of the following risk factors of invasive GAS infection: use of
non steroidal anti-inflammatory drugs or corticosteroids, varicella, surgical intervention,
underlying chronic disease or immunodepression. Emm 1, emm 3, emm 4 and emm 12
accounted for 70% of the isolates and SpeA and SmeZ-1 were present in more than half of
the isolates. No significant correlation was found between emm type and clinical
manifestations. However, patients without risk factor (n=34) were younger than those
presenting risk factors (1.7 versus 3.6 years, p=0.03) and a larger variability of emm-type
was found in these patients without risk factors compare to patients with risk factors (18
versus 9 different emm-types).

Conclusion: In patients without risk factors of invasive GAS infection, young age and large
variability of emm-types might suggest a role of host immunity in the pathogenesis of severe
infection.
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INVASIVE GROUP A STREPTOCOCCAL INFECTIONS IN THE VARICELLA VACCINE
ERA

J. Frerel, P. Minodier?, I. Chevalier®, C. Bergeron?, V. Lamarre!, B. Tapiero!, P. Ovetchkine?

!Infectious Disease Division - Department of Paediatrics, CHU Sainte Justine, University of
Montreal, Montreal, QC, Canada, 2Paediatric Emergency Unit, CHU Nord, Marseille, France,
3Department of Paediatrics, CHU Sainte Justine, University of Montreal, Montreal,
“Department of Microbiology and Infectious Disease, CHU de Sherbrooke, Sherbrooke, QC,
Canada

Background: Varicella is an important risk factor for Invasive Group A Streptococcal
Infection (IGASI). We aimed to describe IGASI before and after inclusion, in January 2006,
of varicella vaccine (VV) in Quebec's routine immunization schedule.

Methods: We retrospectively reviewed medical charts of all patients (0-18 years) admitted at
a tertiary care center in Quebec, for whom Group A Streptococcus strains were isolated from
normally sterile biologic sites between January 1998 and December 2010.

Results: IGASI was diagnosed in 126 children. Median age was 50.5 months (range, 1-
207). Eighty-five IGASI were identified prior to inclusion of VV in the immunization schedule
and 41 cases after. The mean number of IGASI cases hospitalized per year was 10.6 (SD
8.0) prior to VV inclusion, and 8.2 (SD 5.0) post inclusion (p=0.5, mean difference 2.4;,
95%Cl: -5.5-10.4). Post VV inclusion, patients with IGASI were significantly less likely to
have had recent chickenpox (OR 0.2;, 95%CI: 0.03-0.7).

The mean number of skin and soft tissue infections (SSTI), including necrotizing fasciitis and
bacteriemic cellulitis, decreased significantly from 5.2 cases per year (SD 3.9) to 1.0 (SD
1.7) following VV inclusion (p=0.02, mean difference 4.2, 95%CI. 0.7-7.8). Pneumonia and
osteo-articular infections represented 18.8% and 16.5% of IGASI before VV inclusion, and
24.2% and 24.2% afterwards, respectively.

Conclusion: At a single center, IGASI were not significantly decreased after VV inclusion in
a routine immunization schedule, but SSTIs were. The direct impact of VV on individual risk
of IGASI has to be explored.
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AETIOLOGY AND RISK FACTORS FOR HOSPITAL-ACQUIRED BACTERAEMIA IN
CHILDREN ADMITTED TO A LONDON TERTIARY REFERRAL HOSPITAL

A. Perez!, S. Ladhani', P.T. Heath!, M. Sharland?!, T. Planche?, A. Breathnach?

'Paediatric Infectious Diseases Unit, 2Department of Clinical Microbiology, St. George's
Hospital, London, UK

Background: Hospital-acquired infections are associated with significant morbidity and
mortality because they are often caused by multi-resistant pathogens and usually affect
children with serious underlying medical conditions. This study aimed to describe the
aetiology and risk factors for hospital-acquired bacteraemia among children aged < 16 years
admitted to a London tertiary hospital between 2001 and 2009.

Methods: A standard pro-forma is used by clinical microbiologists at St. George's Hospital,
London, to document the management of all clinically significant bacteraemia. Bacteraemia
was considered to be hospital-acquired if the blood culture was taken at least 72 hours after
hospital admission in a child with clinical symptoms, signs and/or laboratory markers
consistent with infection.

Results: There were 478 episodes of hospital-acquired bacteraemia over the 9-year period,
with venous catheters being the main foci in 279 episodes (58%). Gram-positive cocci were
responsible for 385 episodes (81%) and were mainly due to coagulase-negative
staphylococci (63%). Overall, 45% of 33 S. aureus isolates were methicillin-resistant, but
none exhibited reduced vancomycin susceptibility. Five (15%) of 34 enterococcal isolates
tested for ampicillin were resistant and 2/29 (7%) isolates tested for vancomycin were
resistant. Of the enteric Gram-negative rods, 20% (9/44 isolates) were resistant to
cefotaxime (mainly Enterobacter spp.), 27% (12/44 isolates) to piperacillin/tazobactam and
13% (9/72 isolates) to gentamicin, but none produced extended-spectrum beta-lactamases.

Conclusions: Hospital-acquired bacteraemia in children are mainly due to venous catheter
infections and caused by Gram-positive organisms. Antimicrobial resistance rates remain
low compared to other countries and multi-resistant organisms are rare.
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ANTIMICROBIAL RESISTANCE OF ESCHERICHIA COLI CLINICAL ISOLATES
CAUSING NEONATAL SEPSIS

S.M. Soto?, E. Guiral*, J. Bosch?, J. Vila?
"Hospital Clinic - CRESIB, ?Hospital Clinic of Barcelona, Barcelona, Spain

Background and aims: Neonatal meningitis and septicemia caused by Escherichia coli and
Streptococcus agalactiae are still major health problems in industrialized countries. The
objective of the present work was to evaluate the antimicrobial resistance of E. coli strains
causing early and late neonatal sepsis and to compare them with E. coli strains isolated from
healthy neonates.

Methods: Twenty-seven E. coli strains from early neonatal sepsis, 40 from late neonatal
sepsis and 28 from healthy neonates were studied. Minimal inhibitory concentrations were
determined using the NM37 Panel (Siemens). Detection and characterization of
determinants of resistance, integrons, and gyrA and parC mutations were carried out by
PCR and sequencing.

Results: No differences were found in the resistance to the antimicrobial agents used to
treat late neonatal sepsis (amikacin, ceftazidime and imipenem). However, resistance to
chloramphenicol and piperacillin was significantly more frequent among strains collected
from septic than from healthy neonates (p=0.05 and 0.0004, respectively). Two strains from
neonatal sepsis presented BLEAS (CTX-M14 and CTX-M15, respectively). Twenty strains
(30%) presented class-1 integrons with different combination of gene cassettes. Finally, four
strains presented mutations in the amino acid codons Ser83Leu and Asp87Asn from the
gyrA gene, two only Ser83Leu and one Asp87Lys. Of these, five also presented the Ser80lle
mutation and one the Gly84Val mutation in the parC gene.

Conclusions: E. coli strains causing neonatal sepsis were more resistant to the
antimicrobial agents studied than the strains collected from healthy neonates except in those
related to ciprofloxacin and gentamycin resistance.
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NITRIC OXIDE INDUCES DISPERSAL OF MULTISPECIES CYSTIC FIBROSIS BIOFILMS
AND ENHANCES ANTIBIOTIC SENSITIVITY OF PSEUDOMONAS AERUGINOSA

R.P. Howlin'?, L. Hall-Stoodley3#, C. Duignan?, G.J. Connett'®, J.P. Legg*®, T.W.
Daniels'®, M.P. Carroll*¢, K.M. Cathie!3#, J.M. Jefferies**’, P. Stoodley*?®, S.C. Clarke*?,
S.N. Faust®®4, J.S. Webb?!?

INIHR Southampton Respiratory Biomedical Research Unit, University of Southampton /
Southampton University Hospitals NHS Trust, ?School of Biological Sciences, *Wellcome
Trust Clinical Research Facility, “Faculty of Medicine, University of Southampton,
*Department of Child Health, °Department of Respiratory Medicine, Southampton University
Hospitals NHS Trust, ‘Health Protection Agency, 8Faculty of Engineering, University of
Southampton, Southampton, UK

Background and aims: The presence of bacterial biofilms in the lower airways and their
recalcitrance towards antimicrobials is important in the progression of patients with cystic
fibrosis (CF). Recently, a key role for nitric oxide (NO) in the natural process of dispersal in
biofilms has been described. As such, the application of NO to CF biofilms represents a
potentially novel adjunctive therapy to conventional antibiotics.

Methods: Ex vivo multispecies biofilms were isolated from the sputum of CF patients
undergoing an exacerbation. Clinical isolates of P. aeruginosa were obtained from patient
sputum samples and biofilms cultured in vitro. Dispersal and antibiotic sensitivity was
assessed by a combination of suspension optical density measurements, Syto 9/Propidium
lodide fluorescent staining combined with confocal laser scanning microscopy and viable cell
counts.

Results: Ex vivo patient biofilms from a range of opportunistic CF pathogens were dispersed
upon treatment with nano-molar concentrations of NO. With focus on P. aeruginosa as a
pathogen of interest, the data demonstrates that the extent of biofilm dispersal is NO
concentration dependent and accompanied by a removal of surface-bound biofilm into the
planktonic suspension. Moreover, biofilm dispersal was accompanied by an increased
susceptibility of P. aeruginosa to clinically relevant antibiotics such as Tobramycin and
Ceftazadime, both in vitro and ex vivo.

Conclusion: NO-mediated dispersal subverts P. aeruginosa antibiotic resistance
mechanisms associated with biofilm structure. An NIHR Respiratory Biomedical Unit funded
proof-of-principle clinical trial is ongoing assessing the application of NO as adjunctive
therapy in CF teenagers and young adults (EudraCT 2010-023529-39).
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CLINICAL CHARACTERISTICS AND ANTIBIOTIC RESISTANCE OF SHIGELLA
GASTROENTERITIS IN CENTRAL TURKEY: COMPARISON OF THE YEARS 1987-1994,
1995-2002 AND 2003-2009

T. ince!, E.N. Ozmert?, E. Oriin?, S. Yalgin?, K. Yurdakok?, D. Gur3

!Social Paediatrics, Hacettepe University, *Fatih University, *Clinical Microbiology
Laboratory, Hacettepe University, Ankara, Turkey

Background: Shigella epidemiology and antibiotic susceptibility changes over years. It's
necessary to trace the changes for good clinical management. In this study it's aimed to
define epidemiologic, clinical and antibiotic susceptibility patterns of shigellosis cases
between years 2003-2009 and compare it with the years 1987-2002.

Methods: The files of the children who admitted to Hacettepe University Children's Hospital
Diarrheal Diseases Training and Treatment Unit between 2003 and 2009 (n=238) were
reviewed. The clinical characteristics and antibiotic susceptibility results of Shigella species
were recorded. The results were compared with the results of the two previous period (1987-
1994 n=618; 1995-2002 n=218).

Results: The predominant species is S. Sonnei in all periods with increasing predominancy
within periods (64.0%, 71.5% and 87.8%, respectively, p< 0.001). The prevalence of bloody
diarrhea is not changing however the prevalence of dehydration shows an increasing trend
(11.0%, 20.6% and 28.6% respectively, p< 0.001). During the 2003-2009 period 69.9 % of
shigella cases were resistant to trimetoprim/sulfamethoxazole, 35.8% to ampicillin and 4.7%
to nalidixic acid. No case resistant to ciprofloxacin was detected. This resistant pattern was
comparable to the previous periods. Multidrug resistance was also found to be similar within
the last two periods (24% vs. 28.1 % respectively, p=0.13).

Conclusion: In this setting there is both a microbiologic and clinic change of childhood
shigellosis cases over the 12 years. Antibiotic resistance pattern seems to be stable for the
last two periods. There is a need to resurge the criteria and clinical management guidelines
for suspected shigellosis cases.
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THE ECDC PILOT POINT PREVALENCE SURVEY OF HEALTHCARE ASSOCIATED
INFECTIONS AND ANTIMICROBIAL USE: PAEDIATRIC DATA

P. Zarb?, B. Coignard?, J. Griskeviciene®, A. Muller?, V. Vankerckhoven?, K. Weist?, M.M.
Goossens®, H. Goossens?, C. Suetens?®

vaccine and Infectious Disease Institute, University of Antwerp, Antwerp, Belgium, 2Institut
de Veille Sanitaire, Paris, France, *European Centre for Disease Prevention and Control,
Stockholm, Sweden, “Scientific Institute of Public Health, Brussel, Belgium

Background and aims: Previous prevalence surveys did not have standardized identical
protocols or objectives. The aims of the 'pilot ECDC point-prevalence survey (PPS) on
antimicrobial use and Healthcare-associated-infections (HAI)' (ECDC-PPS) were to: provide
a standardized methodology for European Union (EU) Member States; estimate the
prevalence of HAI and antimicrobial use in EU acute-care hospitals and; describe patients,
invasive procedures, infections and antimicrobials prescribed.

Methods: The pilot ECDC-PPS used two data collection protocols, a patient-based protocol
where denominator data including demographics and risk factors were collected for each
patient and a unit-based protocol aggregating denominator data at ward level. Thus, for this
analysis only children (<15 years) from hospitals using the patient-based protocol could be
included.

Results: From a total of 14,329 patients 1,406 (9.8%) were <15 years old. 465 (33.1%) had
antimicrobials whilst 89 (6.3%) HAI. Differences in use and infection rate for various risk
factors are shown in table.

Conclusions: The full-scale representative European PPS, planned for 2011-2012, will
provide reliable, standardised European, national and local hospital data on HAI and
antimicrobial use. The patient-based protocol (more detailed information) is preferred to the
unit-based protocol allowing better data analysis (e.g., prevalence amongst paediatric
patients).

(%) of patients

Risk Factor

(%) of patients with
Prescription
(without:with) risk
factor

<i>p </i>value

with Healthcare
associated
infection
(without:with) risk
factor

<i>p </i>value

Statistical Test

Surgery since

28.69%:49.47%

<0.0001

4.83%:12.46%

<0.0001

Z test

admission

Central vascular |7 79473 0gos <0.0001 3.96%:24.36%  |<0.0001 <i>Z <fi>test
catheter

Mechanical 30.78%:75.34% <0.0001 4.36%:42.47%  |<0.0001 <i>Z <fi>test
ventilation

Non-Fatal Non-Fatal 4.16%:
0/ 1 - i -

McCabe Score 29.38%:Ultimately <0.0001 Ultimately-Fatal <0.0001 Chi-Squared

Fatal 59.20%:Rapidly-
Fatal 69.23%

20.80%: Rapidly-
Fatal 8.46%

[Effect of risk factors on HAI & Presciptions]
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POTENTIALLY TOXIC EXCIPIENTS ARE FOUND IN ORAL ANTIMICROBIAL AGENTS
USED IN UK NEONATAL UNITS

M. Turner?, W. Clarke?, T. Nunn?, U. Shah?, H. Mulla?, H. Pandya?, European Study on
Neonatal Excipient Exposure (ESNEE)

'Women's and Chidren's Health, University of Liverpool, Liverpool, 2University of Leicester,
Leicester, *Alder Hey Children's NHS Foundation Trust, Liverpool, UK

Background: Excipients are used to facilitate the manufacture of dosage forms and
maintain the stability of medications in the face of chemical and microbial challenges. Some
excipients have been associated with mortality and significant morbidity in neonates but the
extent of exposure to excipients related to antimicrobials used in neonates has not been
reported.

Methods: A survey of UK neonatal units was conducted using the NIHR MCRN Neonatal
Network. Units were asked to report the number of babies who received medicines in a two
week period of their choice. The excipient content of each medicine was determined from
material in the public domain and by contacting manufacturers.

Results: 31 units responded to the survey reporting a total of 642 prescriptions for enteral
medications. Excipient content could be identified in 64 unique products 16 of which (25%)
were antimicrobials. 30 taste enhancers or colourants were included in antimicrobial
formulations and 10 agents to modify chemical or physical properties of the formulation. 9
excipients known to be harmful in neonates, or potentially harmful (since they are
metabolised by pathways known to be immature in neonates) were found in a total of 12
antimicrobials.

Discussion: Three quarters of enteral antimicrobial preparations used in UK neonatal units
contain additives that are potentially toxic. Further study of the extent of excipient use among
neonates is required, including clinical work to define the extent of excipient exposure and
identify whether reformulation is required.
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EVIDENCE BASED EMPIRIC ANTIBIOTIC CHOICES FOR PAEDIATRIC BACTERAEMIA:
NATIONAL SUSCEPTIBILITY PROFILES OF GRAM-POSITIVE AND GRAM-NEGATIVE
BACTERAEMIA IN ENGLAND AND WALES

K.L. Henderson?!, R.M. Blackburn?, B. Muller-Pebody?, M. Sharland?, A.P. Johnson?

'Healthcare Associated Infections & Antimicrobial Resistance, Health Protection Agency,
’Paediatric Infectious Disease Unit, St George's Hospital Medical School, University of
London, London, UK

Background and aims: To compare the activity of combinations of antibiotics
recommended for empirical treatment of paediatric sepsis by the British National Formulary
guidelines for Children (BNF-C). The guidelines recommend: gentamicin+amoxicillin, or
cefotaxime/ceftriaxone alone or aminoglycoside+anti-pseudomonal beta-lactam  if
pseudomonas suspected, or flucloxacilin or vancomycin if Gram-positive infection
suspected.

Methods: The Health Protection Agency's national surveillance database was interrogated
to determine the 10 commonest pathogens causing bacteraemia in children (1 month -
18yrs) and their antimicrobial susceptibility. Data were aggregated to capture resistance
rates for the time period July 2008-June 2010 in England and Wales.

Results: The 10 commonest pathogen groups (accounting for ~80% of reported paediatric
bacteraemias) comprised coagulase-negative staphylococci (CoNS) (28%), Staphylococcus
aureus (10%), non-pyogenic streptococci (9%), Streptococcus pneumoniae (7%),
Enterococcus spp. (7%), Escherichia coli (5%), Neisseria meningitidis (5%), Klebsiella spp.
(4%), Enterobacter spp. (3%) and Pseudomonas aeruginosa (2%). For Gram-positives,
resistance to gentamicin+amoxicillin was 1% apart from CoNS (28%); the corresponding
figures for Gram-negatives were 3-9%. Resistance to cefotaxime/ceftriaxone varied with
species (0-12%) but was not commonly reported for staphylococci. Staphylococci remained
fully-susceptible to gentamicin+vancomycin. Pseudomonas spp. remained susceptible
(>96%) to anti-pseudomonal combinations.

Conclusions: The susceptibility results show that for each organism, at least one of the
recommended antibiotic therapies was appropriate. However, this study does highlight the
need for regular and timely surveillance of antimicrobial susceptibility of bacteria causing
invasive disease in children to allow objective assessment of the continued appropriateness
of national treatment guidelines.
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AETIOLOGY AND RESISTANCE OF CHILDHOOD BACTERIAL ENTEROPATHOGENS
IN CRETE

F. Ladomenou?, S. Maraki?, E. Galanakis?

Pediatrics, Infectious Diseases Unit, “Clinical Microbiology, University General Hospital,
Heraklion, Greece

Aim: To investigate the long-term trends in prevalence and antimicrobial resistance of
bacterial enteropathogens among children in a well-defined geographical area.

Methods: All children younger than 14 years treated as inpatients or outpatients for enteritis
at the University General Hospital at Heraklion, Crete, Greece during the 18-year period
January 1993 to December 2010 were included. Stool specimens were examined by the
standards methods for enteropathogenic Escherichia coli (EPEC), Salmonella, Shigella,
Yersinia, Campylobacter, and Aeromonas species.

Results: Of a total of 33,032 stool samples processed, 1,315 yielded a bacterial pathogen in
adults and 1,597 in children. Among childhood pathogens, S. enterica was the most
common (42.3%), followed by Campylobacter spp. (33.6%), EPEC (17.4%), Y. enterocolitica
(5.82%), A. hydrophila (0.44%), and Shigella spp. (0.38%). A summer peak was principally
attributed to Salmonella infections. Salmonella was the leading cause of bacterial enteritis all
during the study with increasing prevalence (p< 0.0001). Campylobacter prevalence
increased through the study period (p=0.0008 by chi-square for trend), but EPEC prevalence
decreased (p< 0.0001 by chi-square for trend). The last S. typhi was observed in 1996. The
overall rates of resistance to amoxicillin, imipenem, gentamicin, tetracycline, cotrimoxazole
and cirpofloxacin were 40.4, 0.06, 1.17, 30.2, 32.9 and 17.0%, respectively.

Conclusions: In the study area bacterial enteritis continues to be principally caused by
nontyphoidal Salmonellae. Considerable changes in the long-term morbidity of specific
pathogens call for ongoing surveillance and tailored management.
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PREVALENCE OF COMMUNITY-ACQUIRED METHICILLIN RESISTANT
STAPHYLOCOCCUS AUREUS AMONG CHILDREN WITH SKIN AND SOFT TISSUE
INFECTIONS IN BROOKLYN, NEW YORK

C.G. Teran'?, M. Medows'?, S. Sura?, T. Mohamed?, T. Lin?, C. Donkor?!

!Pediatrics, Woodhull Medical and Mental Health Center, Brooklyn, 2School of Medicine,
New York University, New York, NY, USA

Background: The prevalence of community-acquired methicillin-resistant Staphylococcus
aureus (CA-MRSA) infections among the pediatric population has been gradually increasing
over the years leading to a large burden to the health system.

Objectives: To determine the prevalence and sensitivity pattern in accordance with D-Test
of CA-MRSA among skin and soft tissue infections in our community. We also describe and
analysis the most common diagnosis, days of hospitalization and chosen antibiotics with CA-
MRSA.

Methods: We retrospectively reviewed medical records of patients under 18 years of age
with the diagnosis of skin or soft tissue infections from January 2008 to august 2010. Only
those cultures positive for MRSA meeting criteria of community acquired infection were
included and analyzed.

Results: 603 were reviewed. Culture was obtained in181 patients. 126 of them were positive
for Staphylococcus aureus, of which 76(60.3%) were CA-MRSA. 97.3% of the isolates were
sensitive to co-trimoxazole, 88.1% to clindamycin and only 7.8% to erythromycin. Inducible
resistance was detected in only 2% of strains. The main diagnosis associated with CA-
MRSA was gluteal abscess (34.2%), leg cellulitis and knee abscess (11.8%). 57.8% of the
CA-MRSA required hospitalization (mean 3.3+2.5 days). Clindamycin was the preferred drug
in hospitalized patients (65.1%). Cephalexin (40.2%) followed by clindamycin (28.5%) were
the favorites initial drugs prescribed for outpatient cases.

Conclusions: The prevalence of CA-MRSA is high (41.9%) in our children community. The
sensitivity of CA-MRSA to co-trimoxazole and clindamycin is still favorably high, and the
presence of clindamycin inducible resistance among the strains is very low in our
community.
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IDENTIFICATION OF ROTATEQ® VACCINE IN PAEDIATRIC PATIENTS WITH ACUTE
GASTROENTERITIS FOLLOWING ROUTINE VACCINATION

C. Donato'?, L.S. Ch'ng*3, K. Boniface!, N. Crawford®#, C. Kirkwood**

'Enteric Virus Group, Murdoch Childrens Research Institute, 2Department of Microbiology,
La Trobe University, *Department of Paediatrics, University of Melbourne, “Department of
General Medicine, Royal Children's Hospital, Melbourne, VIC, Australia

Background and aims: Rotavirus is the predominant cause of acute gastroenteritis in
young children worldwide. Two live-attenuated vaccines were introduced into the Australian
National Immunisation Program in July 2007. Rotarix® is a monovalent vaccine containing a
human G1P[8] strain. RotaTeq® is a pentavalent vaccine containing five human-bovine
reassortant strains: G1P[5], G2P[5], G3P[5], G4P[5] and G6PI8].

The aim of this study was to identify and characterise rotavirus strains isolated from children
recently vaccinated with RotaTeq® who were subsequently admitted to the Royal Children's
Hospital, Melbourne, Australia with symptoms of acute gastroenteritis.

Methods: Rotavirus was detected using a gene-specific RT-PCR which amplified regions of
the genes encoding the capsid proteins VP4, VP6 and VP7. Amplicons were sequenced and
compared to the reference sequences for RotaTeq® and wild-type rotavirus strains.

Results: Of the 79 faecal samples collected between 1/7/2007 to 1/7/2010 from recently
vaccinated children who developed acute gastroenteritis, 13 samples were identified as
containing RotaTeq® vaccine. Nine of the thirteen vaccine associated samples contained at
least two of the five RotaTeq® vaccine strains. In four samples, a G1P[8] strain was detected
that was derived via reassortment between two RotaTeq® vaccine strains G1P[5] and
G6P[8]. Eighteen samples were identified as wild-type rotavirus strains and the remaining 48
samples tested negative for the presence of rotavirus.

Conclusion: This study shows that reassortment between the five component strains of the
RotaTeq® vaccine does occur and this event may result in a strain with increased virulence.
Thus, continued monitoring of rotavirus associated acute gastroenteritis is required.



0115

VACCINE EFFECTIVENESS AGAINST COMMUNITY-ACQUIRED SEVERE ROTAVIRUS
GASTROENTERITIS AMONG YOUNG CHILDREN, IN BELGIUM: A HOSPITAL-BASED,
PROSPECTIVE, CASE CONTROL STUDY

T.C. Braeckman?, K. Van Herck!, N. Meyer?, J.-Y. Pircon?, M.S.-G. Soriano-Gabarr6?3, J.
Matthijnssens?, M. Van Ranst?*, P. Van Damme?, + RotaBel Study Group

!Centre for the Evaluation of Vaccination-VAXINFECTIO, University of Antwerp, Wilrijk,
Pediatric Vaccines-Epidemiology, GlaxoSmithKline Biologicals, Wavre, Belgium, *Global
Epidemiology, Bayer Schering Pharma, Berlin, Germany, “Afdeling Klinische en
Epidemiologische Virologie, Katholieke Universiteit Leuven, Leuven, Belgium

Background and aims: In Belgium, 2 rotavirus (RV) vaccines are licensed (Rotarix™ and
RotaTeq™); vaccination is recommended since October 2006 and reimbursed since
November 2006. This study evaluates direct vaccine effectiveness (VE) against severe
rotavirus gastroenteritis (RVGE) among young children.

Methods: Case-control study in 39 Belgian hospitals between FEB2008 and JUN2010.
Confirmed cases were children hospitalized with PCR-confirmed RVGE and age-eligible
(>=14 weeks of age and born after 010CT2006) to be vaccinated against RV. For each
case, at least one age and hospital-matched control without GE was enrolled. VE was
calculated as (1-matched odds ratio of vaccination) x 100, using condition logistic regression
with 95% confidence intervals (Cl).

Results: The VE analysis included 213 confirmed cases and 276 matched controls and
showed no significant differences between groups in terms of previous hospitalisations due
to GE, or medical history. Cases were significantly more frequently formula-fed, had a larger
household size and their mother had lower educational level than controls. Forty-eight % of
cases and 91% of controls had received any RV vaccination.

The VE against RVGE of Rotarix™ full-series-vaccination compared to unvaccinated
children was 90.2% [95% CI: 81.0-94.9%)]. VE was 91.0% [95% CI: 74.5-96.8%] in children
aged 3-11 months and 89.6% [95% CI: 75.5-95.6%] in children aged >=12 months. G2P[4]-
specific VE was 85.0% [95% CI: 64.7-93.8%].

Conclusions: RV vaccination proves highly effective for prevention of RVGE
hospitalizations in young children in Belgium. The significant differences between cases and
controls suggest tackling health inequalities as a priority for further RV prevention.
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HOSPITAL-BASED SURVEILLANCE OF ROTAVIRUS ACUTE GASTROENTERITIS IN
CHILDREN AFTER INTRODUCTION OF ROUTINE ROTAVIRUS VACCINATION IN
FINLAND WITH PENTAVALENT ROTAVIRUS VACCINE

T. Vesikari', M. Uhari?, M. Renko?, M. Hamélainen?!, S. Rasanen?!, M. Salminen?, F. Fillol*,
F. Simondon*

Tampere Paediatric Hospital, Vaccine Research Center, University of Tampere Medical
School, Tampere, Department of Paediatrics, University of Oulu, Oulu, *Laboratory of
Virology, Vaccine Research Center, University of Tampere Medical School, Tampere,
Finland, “Epidemiology, Sanofi Pasteur MSD, Lyon, France

Background and aims: Rotavirus (RV) is the leading cause of severe dehydrating
diarrhoea in children under-five and is associated with direct costs for medical care and
indirect costs for family. RV vaccine was included in the Finnish National Vaccination
Programme starting from September 2009. All infants aged 2 months would have received 3
doses of live attenuated pentavalent vaccine (RV5) free of charge. The aim of the study is to
assess the incidence of children hospitalized with RV positive AGE (RV+AGE) during the RV
seasons 2009/2010 and 2010/2011 in conjunction with increasing RV vaccination coverage.

Methods: Since December 2009 a prospective observational hospital-based surveillance
study has been conducted in two paediatric hospitals in Finland (Oulu and Tampere). All
children under-16 years-old, permanent residents and admitted for an acute gastroenteritis
(AGE) were eligible for inclusion in the study. RVs were detected in stool samples by ELISA
and RT-PCR.

Results: The results of the first season’s surveillance (December 2009- mid-June 2010)
showed a low overall number of RV+AGE (total of 65 cases of RV+AGE; 20 in Tampere and
45 in Oulu). The season lasted from January to June with no peak. The vaccine coverage
estimated in each area rapidly reached approximately 90%. No child fully vaccinated with
RV5 was hospitalized for RV+AGE.

Conclusion: Compared to three previous RV seasons 2006-2009 in Finland, the number of
RV+AGE hospitalizations was lower during this first season of routine rotavirus vaccination,
very likely associated with the high RV vaccination coverage and high efficacy of RV5.
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ACUTE GASTROENTERITIS HOSPITALIZATIONS BEFORE AND AFTER ROTAVIRUS
VACCINE INTRODUCTION IN NORTH-WEST SPAIN (GALICIA)

F. Martinén-Torres®?3, M. Bouzén'?, L. Redondo'?3, S. Pertega*, M.T. Seoane*, J.M.
Martinobn-Sanchez23, M. San-Martin®

!Pediatric Area, Hospital Clinico Universitario de Santiago de Compostela, *Grupo Gallego
de Genética, Vacunas e Investigacion Pediatrica (G3VIP), Healthcare Research Institute of
Santiago, *Galician Pediatric Research Network, Santiago de Compostela, “Clinical
Epidemiology and Biostatistics Unit, Hospital Juan Canalejo, La Coruiia, *Medical
Department, Sanofi Pasteur MSD, Madrid, Spain

Background and aims: Rotavirus vaccines were licensed in Spain between late 2006 and
early 2007. Rotavirus vaccination was recommended but not reimbursed by the Spanish
National Health System. The significant coverage rates reached in some areas allowed
describing variations in severe acute gastroenteritis (AGE) incidence in young children
before and after vaccine introduction.

Methods: Hospital discharge data was obtained from the National Surveillance System of
Hospital Data of the Region of Galicia. Rotavirus vaccination estimated coverage increased
from 12% in period July2006-June2007 to 51% between July2008-June2009. The annual
hospitalization rates before and after rotavirus vaccine introduction for children <2 years of
age for all-cause AGE and rotavirus-AGE admissions were calculated.

Results: In the 3-yearly periods pre-vaccination, July2004-June2007, the median all-cause
AGE hospitalization rate was of 892,8 per 100.000 children <2years. Rates in the post-
vaccination periods (excluding the transition period 2007-2008) July2008-Jun2009 and
July2009-June2010 decreased by 32% (606,9 per 100.000) and 51% (436.2 per 100.000),
respectively. Considering rotavirus-AGE, hospitalizations rates decreased by 24% in 2008-
2009 (372.03 per 100.000) and 52% in 2009-2010 (233.4 per 100.000) compared to the
median rate for the pre-vaccination period (487.9 per 100.000).

Conclusions: Compared to pre-vaccination years, a decrease in all-cause and rotavirus
AGE hospitalization rates was observed. The greater decline in period 2009-2010 vs 2008-
2009 and the linear increase in vaccine uptake since vaccine introduction, could lead to the
hypothesis that non-systematic vaccination has significant impact on severe AGE, although
this should be confirmed by continued surveillance given the variability in rotavirus trends
over time.
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THIRD YEAR POST-ROTAVIRUS VACCINATION IN BELGIUM: IMPACT ON
ROTAVIRUS-POSITIVE STOOL SAMPLES IN HOSPITALIZED CHILDREN

M. Raes?, D. Strens?, A. Vergison®, M. Verghote*, B. Standaert®

virga Jesse Ziekenhuis, Hasselt, %Life Sciences Industry Consulting, Deloitte, *Paediatric
Infectious Diseases Unit, Epidemiology and Infection Control Unit, ULB-Huderf, Brussels,
“Centre Hospitalier Régional de Namur, Namur, *Health Economics, Global Clinical
Research and Development, GlaxoSmithKline Biologicals, Wavre, Belgium

Background and aims: Rotavirus vaccination has been reimbursed in Belgium since
November 2006. This study is the third year follow-up of previously reported impact of
vaccination on rotavirus-positive stool samples in 9 pediatric centers across Belgium
(rotavirus vaccine coverage (> 85%)).

Methods: Stool samples for rotavirus detection were collected from < 5y old hospitalized
children, within the same centers. Pre- (01/06/2004-31/05/2006) and post-vaccination
periods (01/06/2007-31/05/2010) were compared. Absolute numbers and % reduction (95 %
Cl) are reported per year post-vaccination considering the average of the pre-vaccination
period as a reference.

Results: The number of rotavirus-positive stool tests in children aged <5 years decreased
from an average of 881 pre-vaccination to 368 (-58%) in the 1% year post-vaccination, to 202
(-77%) in the 2" year and to 180 (-80%) in the 3 year. In children aged between 2-24
months the percentage reductions were 64% (95% CI: 61-68), 81% (95% CI. 78-84) and
82% (95% Cl: 79-84) in the 1%, 2" and 3™ years respectively, compared with pre-
vaccination. In addition an overall decline (-44%) in all-cause acute-gastroenteritis related
hospital admissions was observed from 1700 per year pre-vaccination to 950 per year 3™
year post-vaccination.

Conclusion: Significant annual decline in number of rotavirus positive stool samples and in
all cause acute GE related hospital admissions has been seen in young children after
several years of vaccination in Belgium.

Figure 1: Monthly distribution of the number of rotavirus positive stool tests in
hospitalized children age[s]d between 2 months and 24 months.

[Figure 1]
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IMPACT OF A ROTAVIRUS VACCINATION CAMPAIGN ON HOSPITALISATIONS IN
FRANCE: THIRD-YEAR SURVEY OF THE IVANHOE STUDY

A. Gagneur!?, E. Nowak?, J.F. Segura?, N. Delaperrierre?, L. Abaléa?, E. Poulhazan?, F.
Morvan?, L. Auzanneau*, A. Jossens?, T. Lemaitre®, C. Payan®, N. Jay?, E. Oger’, The
Ivanhoé Study Group

!pédiatrie, CHUS Fleurimont, Université de Sherbrooke, Sherbrooke, QC, Canada,
2pédiatrie, *CIC Inserm 0502, “DRCI, CHU Brest, Brest, France, °CRC Etienne Le Bel,
CHUS Fleurimont, Université de Sherbrooke, Sherbrooke, QC, Canada, ®*Microbiologie EA
3882, CHU Brest, Brest, ‘Pharmacology, Rennes University, Rennes, France

Objective: To determine the real-world impact of rotavirus vaccination, controlling for
epidemic-to-epidemic variation in disease burden.

Methods: An active hospital-based surveillance system initiated 5 years before vaccine
introduction (May 2007) enabled the occurrence of acute rotavirus diarrhoea (ARD) to be
modelled. Inclusion in a poisson regression model of an indicator variable for vaccination
guantified the impact of a vaccination campaign with Rotateq® offered to all children born in
Brest by paediatricians, mother and child health centres and general practitioners from the
Brest Urban Community (BUC). The principal endpoint was the number of hospitalisations
for ARD in infants under 3 years old living in the BUC during 2009/2010 epidemic season.

Results: More than 7150 infants received at least one dose. Vaccine coverage was 55%
and 51% for one and 3 doses respectively. Timely administration of doses 1 and 3 was
respected in 97% of cases.

Modelling allows estimating that number of hospitalizations for ARD has been divided by 2,8
(95% CI: 2,2 - 3,5) during the last epidemic season (2009/2010). The observed number of
cases was 40 whereas the expected number was 110. Comparatively, in the previous
2008/2009 season the number of hospitalizations has been divided by 1,8 (95% CI: 1,5-2,2).

Relative risk reduction for ARD hospitalization was 95% (95% CI: 87% - 98%).

Conclusion: We observed an increasing impact of rotavirus vaccination on hospitalization in
the third year survey on this vaccination campaign.
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COMPLETE GENETIC CHARACTERIZATION OF HUMAN G2P[6] AND G3P[6]
ROTAVIRUS STRAINS

E. Heylen?!, M. Ciarlet?, M. Zeller!, S. De Coster?, H.F. Clark®, M. Van Ranst?, J.
Matthijnssens?!

!Laboratory of Clinical and Epidemiological Virology, K.U.Leuven, Leuven, Belgium, *Clinical
Research and Development, Novartis Vaccines & Diagnostics, Inc., Cambridge, MA,
®Division of Infectious Diseases, The Children's Hospital of Philadelphia, Philadelphia, PA,
USA

Background and aims: Human rotavirus (HRV) strains bearing genotype P[6], in
association with a variety of G-types, have been detected in Africa. However, the relative
frequency of P[6] HRV strains outside Africa is low. Recently, a number of P[6] HRV strains
in combination with G3 have been isolated for the first time during the 2008-2009 rotavirus
season in Belgium and a G2P[6] was isolated in the United States in 2006. This study aims
to describe complete genomes (11 segments) of these recent P[6] HRV strains isolated
outside Africa and analyze their relationship to other known RV strains.

Methods: To investigate the evolutionary relationships of these strains, we sequenced the
complete genomes of 3 P[6] HRV strains, 2 strains isolated in Belgium and 1 strain in the
United States, and compared them with the genomes of other RV strains.

Results: Our genetic analysis revealed that most of the 11 gene segments of these 3 strains
belonged to genotype 2 (DS-1-like). The genomic comparison of the 2 Belgian G3P[6]
strains revealed that all 11 segments were identical. The American G2P[6] strain was
phylogenetically closely related to the Belgian P[6] strains and to other recently isolated HRV
strains.

Conclusions: These data suggest that reassortment(s) involving VP7 have occurred
recently. The rise of the P[6] genotype needs to be closely monitored especially because this
genotype is not included in the currently available RV vaccines.
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THE BURDEN OF ROTAVIRUS DISEASE IN DENMARK 2009-2010

T.K. Fischer?, C. Rungoe?, C.S. Jensen?, M. Breindahl*, J.-P. Nielsen®, M. Malon®, L.
Jensen’, V. Braendholt®, K. Hjelt®, Maren Rytter, Louise Tram, Inger-Marie Friis t, Jes
Reinholt, Jens Veirum, Klaus Johansen, Anders Johansen, Nana Trane, Tine Rikke
Jargensen, Ann-Beth Rosenvinge

'Department of Global Health, University of Copenhagen, Copenhagen, *Pediatric
Department,, Gentofte, University Hospital, Gentofte, *Paediatric Department, Aarhus
University Hospital, Skejby, Aarhus, *Pediatric Department, Hilleroed Hospital, Hilleroed,
°Pediatric Department, Viborg Hospital, Viborg, ®Pediatric Department, Holbaek Hospital,
Holbaek, "Pediatric Clinic I, Rigshospitalet University Hospital, Copenhagen, ®Pediatric
Department, Naestved Hospital, Naestved, °Pediatric Department, Glostrup Hospital,
Glostrup, Denmark

Background: This study sought to determine the incidence and the burden of severe
diarrheal disease in Denmark with emphasis on rotavirus disease.

Methods: This study was designed as a national prospective disease surveillance of
children< 5 years of age hospitalized for acute gastroenteritis in Denmark during March 2009
to April 2010, using rapid rotavirus and adenovirus antigen detection.

Results: A total of 3100 hospitalizations annually among Danish children < 5 years can be
attributed to acute gastroenteritis and 1210 (39%) of these to rotavirus disease. The majority
of RV-associated hospitalizations occur among children <24 months of age (RV-associated
hospitalization rate: 7.7/1000 children <24 months-of-age and 3.8/1000 children< 5 years-of-
age). Although the well-known seasonal pattern of rotavirus was evident with a peak during
the spring months of March to April, our active surveillance demonstrated RV-associated
hospitalizations throughout the year. Genotyping of a subset of RV-samples demonstrated
high frequency of G1 (39%) and G4 (32%). Adenovirus was detected in 350 AGE-associated
hospitalizations (11.2%).

Conclusion: In conclusion, of the 3100 annual AGE-associated hospitalizations among
Danish children < 5 years, 1200 are RV-associated (39%). Rotavirus is indeed ubiquitous in
the population; despite a marked seasonality it is associated with hospitalizations year round
and can be considered a major health burden among young Danish children.
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IMMUNOGENICITY AND PROTECTIVITY OF STAPHYLOCOCCUS AUREUS AND
STREPTOCOCCUS PNEUMONIAE PROTEINS IN RELATION TO NASOPHARYNGEAL
COLONIZATION AND VACCINATION

S.M.P.J. Prevaes!?, W.J.B.V. Wamel?, C.P. de Vogel?, A. van Belkum?, E.A.M. Sanders?, D.
Bogaert!

!Department of Pediatric Immunology and Infectious Diseases, Wilhelmina Children
Hospital, University Medical Center, Utrecht, 2Department of Medical Microbiology and
Infectious Diseases, Erasmus MC, Rotterdam, The Netherlands

Background: Colonization rates of S. pneumoniae and S. aureus are inversely correlated
and seem to shift after pneumococcal conjugate vaccination (PCV-7). We decided to study
the natural humoral response against pneumococcal and staphylococcal surface proteins in
relation to carriage with both pathogens in PCV-7 immunized and non-immunized children.

Methods: During a RCT(NCT00189020), we obtained nasopharyngeal samples at 6, 12, 18
and 24 months and sera at 12 and 24 months of age. We analyzed IgG against 40
staphylococcal and 18 pneumococcal proteins using flow cytometry (n~130 per group) and
studied immunogenicity and protectivity of these antibodies.

Results: In children previously colonized with S. aureus IgG levels were significantly higher
against the proteins CIfA, Efb, SCIN, SEH and SSL_5 (p< 0.01), whereas in children
previously colonized with pneumococci IgG levels were higher against all proteins when
compared to non-colonized individuals (p< 0.001).Increasing age was associated with a
higher response against almost all pneumococcal proteins and a lower response against
more than half the staphylococcal proteins (p< 0.01), which correlates with colonization
dynamics. None of the pneumococcal or staphylococcal antibodies seemed to protect
against colonization with the homologous or heterologous species in the following year.
Finally, there were no differences between vaccinated and non-vaccinated children in
antibody levels.

Conclusions: Pneumococcal and staphylococcal proteins appear immunogenic in infants.
Unfortunately, at 12 months of age neither of the anti-protein antibodies showed to be
protective nor cross-protective against pneumococcal and staphylococcal colonization,
respectively. No effect of PCV-7was observed on natural immunity against both pathogens.
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A PREDICTION TOOL FOR THE NET EFFECTIVENESS OF PNEUMOCOCCAL
VACCINATION UNDER SEROTYPE REPLACEMENT

M. Nurhonen, K. Auranen

Dept. of Vaccination and Immune Protection, National Insitute for Health and Welfare,
Helsinki, Finland

Background and aims: Serotype replacement and herd immunity are the ever-intriguing
issues in developing mathematical models for pneumococcal epidemiology and control
efforts. Recently, increasing attention has been paid to the possibility of these two types of
indirect effects having opposite effects on the population level effectiveness of a vaccination
program. We propose using tools built on relatively simple probabilistic models to
demonstrate potential effects of serotype replacement on the projected outcome of
alternative pneumococcal vaccination programs.

Methods: Under a scenario of a complete elimination of the vaccine-types in carriage and
their replacement by non-vaccine types, the projected effectiveness of a vaccination
program is a function of two key serotype-specific quantities, the incidence rate of carriage
and case-to-carrier ratio for invasive disease (IPD).

Results: Using data from Finland, we demonstrate that each of the three current
pneumococcal conjugate vaccines (with 7, 10 or 13 serotypes) may be expected to decrease
the IPD incidence among children < 5 years of age, with larger improved effectiveness with
higher valency of the vaccine. However, in the population at large the reduction in IPD is
much more moderate, and among the elderly the replacement may entirely erode the
reduction in vaccine-type IPD.

Conclusions: These results highlight the importance of the interplay between the two
guantities, the incidence of carriage and the case-to-carrier ratios among the groups of
vaccine and non-vaccine serotypes. In particular, the comparison of the effectiveness of
alternative vaccination programs should not be based on either of the quantities alone.
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NATURAL ANTIBODIES AGAINST SEVERAL PNEUMOCOCCAL VIRULENCE
PROTEINS IN CHILDREN IN THE PRE-PNEUMOCOCCAL VACCINE-ERA: THE
GENERATION R STUDY

A. Lebon®?3 N.J. Verkaik®, J.A.M. Labout!?, C.P. de Vogel®, H. Hooijkaas*, H.A. Verbrugh?,
W.J.B. van Wamel®, V.W.V. Jaddoe??, A. Hofman®, P.W.M. Hermans®, J. Ma’, T.J. Mitchell’,
H.A. Moll?, A. van Belkum?

The Generation R Study Group, “Department of Paediatrics, Erasmus MC - Sophia
Children's Hospital, *Department of Medical Microbiology and Infectious Diseases,
“Department of Immunology, *Department of Epidemiology, Erasmus MC, Rotterdam,
®Department of Pediatrics, Radboud University Nijmegen Medical Centre, Nijmegen, The
Netherlands, “Institute of Infection, Immunity and Inflammation, Glasgow Biomedical
Research Centre, Glasgow, UK

Background and aims: The current pneumococcal vaccines do not protect against all
serotypes of Streptococcus pneumoniae. A shift towards non-vaccine serotypes causing
colonisation and invasive disease has occurred and studies on protein-based vaccines are
undertaken. We assessed the association between specific antibodies against
pneumococcal virulence proteins and colonisation and respiratory tract infections (RTI).
Additionally, we assessed to what extend colonisation induces a humoral immune response.

Methods: Nasopharyngeal swabs were cultured for pneumococcus at 1.5, 6, 14 and 24
months of age. Serum samples were obtained at birth, 6, 14 and 24 months (n=57) in the
pre-pneumococcal vaccine-era. IgG, IgA and IgM levels against seventeen pneumococcal
protein vaccine candidates were measured using a bead based flow cytometry technique
(XMAP®, Luminex Corporation). Information regarding RTI was questionnaire-derived.

Results: 1gG levels to all proteins were high in cord blood, decreased in the first 6 months
and increased thereafter, contrary to the course of IgA and IgM levels. Specific antibodies
were induced upon colonisation. Increased levels of IgG against BVH-3, NanA and SP1003
at 6 months, NanA, PpmA, PsaA, SIrA, SP0189 and SP1003 at 14 months and SIrA at 24
months were associated with a decreased number of RTI in the third year of life but not with
colonisation. Maternal antibodies did not protect against pneumococcal colonisation and
infection.

Conclusions: Certain antibodies against pneumococcal virulence proteins, some of which
are induced by colonisation, are associated with a decreased number of RTIs in children.
This should be taken into account for future pneumococcal vaccine studies.
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IMPACT OF THE 13-VALENT PNEUMOCOCCAL VACCINE ON THE INCIDENCE OF
PAEDIATRIC EMPYEMA IN THE NORTH OF ENGLAND

D.A. Spencer?, A.J. Close?, C. Simmister?, D. Clifft, M.A. Elemraid?, J.E. Clark?, S.P.
Rushton?, M.F. Thomas?

!Dept. of Respiratory Paediatrics, Great North Children's Hospital, 2School of Biology,
3Institute of Cellular Medicine, Newcastle University, “Dept. of Paediatric Infectious Disease
and Immunology, Great North Children's Hospital, Newcastle upon Tyne, UK

Background: The incidence of paediatric empyema has increased substantially in the UK
since 1995. Paediatric empyema in the UK is predominantly a pneumococcal disease and a
13-valent pneumococcal conjugate vaccine (PCV-13) replaced the seven-valent vaccine in
the UK routine immunisation schedule in April 2010. The 13 valent vaccine includes antigen
for serotype 1, which has been the commonest cause of paediatric empyema in the UK. The
objective of this study was to investigate the impact of the introduction of PCV-13 on the
incidence of paediatric empyema.

Methods: A preliminary interrupted time-series analysis was performed using clinical data
from empyema admissions for children aged up to 14 years in Northern England from May
1995 to November 2010. Seasonality was accounted for by including monthly temperature
measurements within the regression models. Terms for the seven-valent vaccine were also
included.

Results: A total of 313 patients were included in the study. The incidence of empyema
increased from a mean monthly rate of 1.1 cases per million children in 1996 to 5.2 per
million in 2009 and fell in 2010 to 3.2 per million. Introduction of the PCV-13 vaccine was
associated with a significant reduction in the number of monthly cases of paediatric
empyema (regression co-efficient -0.26, 95% CI -0.42 — -0.10, p=0.002).

Conclusions: We have documented a recent reduction in the incidence of paediatric
empyema in the North of England, but it would be premature to conclude a causal
relationship with introduction of the PCV-13 vaccine.
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CONTINUING INCREASE IN 19A AND 6C SEROTYPE CARRIAGE IN CHILDREN AFTER
THE INTRODUCTION OF PCV-7 IN THE NETHERLANDS

S.M.P.J. Prevaes'?, J. Spijkerman'?, E.J.M. van Gils?, R.H. van Veenhoven?, A.J.
Wijmenga-Monsuur?, D. Bogaert?, J.P. Bruin*, E.P. IJzerman*, G.P.J.M. van den
Dobbelsteen®, E.A.M. Sanders?

!Department of Pediatric Immunology and Infectious Diseases, Wilhelmina Children
Hospital, University Medical Center, Utrecht, ‘Research Center Linnaeus Institute, Haarlem,
3National Institute for Public Health and the Environment, Bilthoven, “Regional Laboratory of
Public Health, Haarlem, The Netherlands

Background: Pneumococcal conjugate vaccine (PCV-7) was implemented in the Dutch NIP
in 2006. We studied the ongoing effect of PCV-7 introduction on nasopharyngeal
pneumococcal carriage over time.

Methods: In follow-up of a randomized controlled trial (RCT) (NCT00189020), we performed
two cross-sectional studies in 2009 and 2010 collecting nasopharyngeal swabs at 11 and 24
months of age from PCV-7 vaccinated children and from one of the parents of the latter
group (n~330 per group). Swabs were cultured for S. pneumoniae and serotyped by
Quellung.

Results: In 11-month-olds PCV-7 carriage rates were 38%, 8% and 3% in 2005, 2009 and
2010, respectively, whereas in 24-month-olds vaccine serotype carriage was 36%, 3% and
3% (p< 0.001 for all comparisons vs. 2005). Carriage of non-PCV-7 serotypes increased in
11-month-olds from 29% in 2005 to 39% and 50% in 2009 and 2010, respectively (p< 0.01
for all comparisons vs. 2005) and from 30% to 45% and 61% in 24-month-old children (p<
0.001: vs. 2005). A significant increase in carriage of 19A was found in 11 and 24-month-old
children over time (11 months: 2%, 10% and 12%, 24 months: 3%, 6% and 14%,
respectively). Moreover, the latter serotype also became the most dominant serotype.
Besides, 6C carriage increased as well as other non-vaccine serotypes over time. In parents
a similar shift of serotypes was seen.

Conclusions: Within 4.5 years after introduction of PCV-7, vaccine serotypes are virtually
eliminated in children and their parents. However, non-PCV-7 serotypes, in particular 19A,
have emerged. Pneumococcal disease surveillance remains important.
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PNEUMOCOCCAL CARRIAGE IN LIGURIA, ITALY, 7 YEARS AFTER PCV7
IMPLEMENTATION: ALMOST COMPLETE REPLACEMENT OF VACCINE SEROTYPES

F. Ansaldi, D. de Florentiis, P. Canepa, M. Zancaolli, V. Parodi, C. Antonella, A. Orsi, R.
ludici, P. Durando, |. Giancarlo

University of Genoa, Genoa, Italy

Background and aims: Since May 2003, a large-scale programme of vaccination against
pneumococcus was started in Liguria, Italy. All newborns have been invited to receive PCV7
according to 3-5-11 month schedule. PCV7 uptake reached coverage of >80% and >90% in
every districts since 2004 and 2007, respectively, determining an epidemiological picture
infrequent in Europe. As part of the surveillance of PCV7 introduction, a cross-sectional
study was performed in the autumn 2010 to determine the prevalence of carriage, the risk
factors for and serotype distribution of pneumococcal carriage in 0-5 year population.

Methods: Broth enrichment, real-time PCR, conventional multiplex PCR and MLST
approaches were used for pneumococcus detection, serotyping and characterization, as
recently recommended by CDC. Nasopharyngeal specimens and standardized
guestionnaires were obtained from 669 children, that were enrolled using cluster sampling.

Results and conclusions: The overall carriage rate was 43.5% and carriage varied
significantly across age groups with 22%, 48.6% and 60% of 0-12, 13-24 and 25-59 month
children carrying Streptococcus pn, respectively. Distribution of PCV7, PCV13 and non-
PCV13 serotypes, as proportion of colonized subjects out of 669 children is reported in
figure 1. PCV7 serotypes (9.1%) were almost completely replaced; now-available PCV13

serotypes cover 33.6% of total serotypes. Among predictors of carriage, “age”, “number of
brothers or sisters” “group child care” played a significant role.

[Figurel]
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RAPID REDUCTION IN INVASIVE PNEUMOCOCCAL DISEASE (IPD) AFTER
INTRODUCTION OF PCV7 TO THE NATIONAL IMMUNIZATION PLAN (NIP) IN ISRAEL

N. Givon-Lavi, D. Greenberg, S. Ben Shimol, R. Dagan, The Israeli Pediatric Bacteremia
and Meningitis Group

Pediatric Infectious Disease Unit, Soroka University Medical Center and Ben-Gurion
University of the Negev, Beer-Sheva, Israel

Background and aims: PCV7 was licensed in Israel in 2007, with scattered use till 2009,
and was introduced to Israel NIP in July 2009, as a 2, 4, 12m schedule, with catch-up (2
doses, 2" year). IPD nationwide active surveillance has been conducted since 1989.

Methods: All 27 medical centers performing blood cultures in Israel participated by reporting
monthly all IPD cases (defined by positive blood/CSF cultures). Capture-recapture methods
were used to evaluate completeness. ~50% of isolates were submitted to serotyping until
recent years, and >95% since 2000. Extrapolation by year, ethnic group, age, and serogroup
was conducted to insure appropriate age-specific serotype-specific incidence assessment.

Results: During 1989-2010, 5,821 cases were reported (FIGURE). PCV7 serotypes+6A
(VT) contributed ~50% of IPD. VT incidence increased during 1989-2008, causing overall
IPD increase. In 2004-8, mean IPD incidence/100,000 was 47.2 and 85.3 for < 5 and < 2
years, respectively. In 2010, VT incidence decreased by 72.9% and 78.7% compared with
2004-8 in < 5 and < 2 years respectively, (P< 0.001). The respective overall IPD reduction
was 37.7% and 41.4% with no replacement so far. In 2010, 73% of isolates causing
remaining IPD < 5 years were PCV13 serotypes.

Conclusions: PCV7 introduction to NIP as a 2+1 schedule with catch-up in < 2 years,
showed a rapid decrease in IPD < 5 yrs. PCV7 was replaced by PCV13 in November 2010.

IPD Incidence in Children <5 Yrs Israel 1989-2010
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IMPACT OF PNEUMOCOCCAL VACCINATION IN DENMARK DURING THE FIRST 3
YEARS AFTER PCV7 INTRODUCTION IN THE CHILDHOOD IMMUNIZATION
PROGRAMME

H. Ingels?, L. Lambertsen?, P. Valentiner-Branth?, J.N. Rasmussen?, S. Glismann?, S.
Hoffmann?', P.H. Andersen?, H.B. Konradsen?

!Department of Microbiological Surveillance and Research, 2Department of Epidemiology,
Statens Serum Institut, Copenhagen, Denmark

Background and aim: From October 1%t 2007 the 7-valent pneumococcal conjugate vaccine
(PCV7) was implemented in a 2+1 dose schedule in the national immunization program for
infants. Vaccine coverage has reached 86%. To assess the impact of PCV7 we evaluated
direct and indirect effects on incidence of invasive pneumococcal disease (IPD) and
pneumococcal serotype distribution.

Method: We compared disease incidence in pre-PCV7 (years 2000-2007) and PCV7
periods (years 2008-2010) based on national surveillance data, IPD laboratory-based
surveillance and vaccination registry.

Results: In the whole population the overall incidence of IPD declined from 19.4 to 17.8
cases per 100,000 persons (incidence rate ratios (IRR) 0.92; 95% confidence interval (Cl)
[0.84-1.02]) and vaccine serotypes incidences (VT) changed from 7.7 to 3.8 (IRR 0.49;
95%CI [0.40-0.59]) comparing pre-PCV7 and PCV7 periods. In children aged 0-2 years the
overall incidence of IPD decreased from 54.8 to 25.5 (IRR 0.47; 95%CI [0.29-0.77]) cases
per 100,000 and for VT from 36.7 to 4.1 (IRR 0.11;95% CI [0.06-0.22]) comparing pre-PCV7
and PCV periods. The incidence of non-vaccine serotypes (NVT) increased from 11.8 to
14.0 cases pr 100,000 in the whole population (IRR 1.18; 95%CI [1.05-1.32]) and dominant
serotypes in the PCV7-period were serotypes 1 and 7F.

Conclusions: We report a marked decline in the incidence of VT IPD in both vaccinated and
non-vaccinated individuals, the latter suggesting the development of herd immunity. The
incidence of NVTs in the whole population seems to increase slightly with dominant
serotypes that are covered by the recently introduced 13-valent vaccine.
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EFFECT OF AGE ON QUANTIFERON-TB GOLD-IN-TUBE (QFT-IT) ASSAY
PERFORMANCE AMONG CHILDREN EVALUATED FOR LATENT TUBERCULOSIS
INFECTION

E. Critselis?!, V. Amanatidou?, G. Syridou?, N.P. Spyridis!, M. Mavrikou?, F. Metsou?, M.
Tsagaraki®, N.G. Papadopoulos?, M.N. Tsolia®

12nd Department of Pediatrics,'P&A Kyriakou' Childrens Hospital, National and Kapodistrian
University of Athens School of Medicine, *First Department of Pediatrics, P&A Kyriakou
Children's Hospital, *Second Department of Pediatrics, Allergy Research Center, National
and Kapodistrian University of Athens School of Medicine, Athens, Greece

Background and aims: Limited studies have investigated the effect of age upon interferon-
y release assays (IGRAs) performance among children. The study aims were to evaluate the
effect of age upon the quantitative and qualitative performance of the QFT-IT method among
children and adolescents evaluated for latent tuberculosis infection (LTBI).

Methods: A cross-sectional study was conducted among 769 children (mean agexSD:
7.84+4.68years) evaluated for LTBI between 1/1/2007-1/8/2010. Participants were examined
with both TST and QFT-IT and categorized into 4 age groups (infants: < 2years; young
children: 2 to < byears, children: 5 to < 10years; and, adolescents 310yrs) to evaluate the
study objectives.

Results: LTBI (QFT-IT positive) and QFT-IT indeterminate results were detected among
28.7% (n=221) and 3.0% (n=23) of study participants, respectively. QFT-IT indeterminate
results occurred more frequently among young children (8.1%; p< 0.0001) and children
(2.7%; p=0.025) than adolescents (0.7%). Among LTBI patients, infants had significantly
higher mean(xSD) QFT-IT results than adolescents (10.42+5.21 |U/mL vs. 7.49+5.46 |U/mL;
p=0.045). Moreover, mean TST size was significantly smaller among infants
(11.83+4.90mm; p< 0.0002) and young children (13.45+4.20; p=0.005) than adolescents
(15.81+3.50mm). Overall, multivariate logistic regression indicated that QFT-IT positive
outcome was not associated with age, but only with mitogen response (OR:1.03; 95%
Cl:1.01-1.06) and prior BCG immunization (OR:0.46; 95% CI:0.30-0.70). Among LTBI
patients, linear regression analysis indicated no association between quantitative QFT-IT
result and age (p=0.054).

Conclusion: The quantitative or qualitative (positive-negative) result of the QFT-IT assay is
not affected by patient age. However, indeterminate results occur more frequently among
younger children.
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MOLECULAR TESTING OF NASOPHARYNGEAL SPECIMENS HAS POTENTIAL AS A
DIAGNOSTIC TEST FOR MENINGOCOCCAL DISEASE

T. Bourke?, J.P. Mckenna?, D.J. Fairley?, P.V. Coyle?, M.D. Shields?

Centre for Infection and Immunity, Queens University Belfast, 2Regional Virus Laboratory,
Belfast Trust, Belfast, UK

Background: Molecular testing of nasopharyngeal specimens for Neisseria meningitidis
(NM) is not widespread because of the risk of detecting asymptomatic carriage. We present
our experience of testing nasopharyngeal specimens for NM using Loop Mediated
Isothermal Amplification (NM LAMP).

Methods: Children presenting to our hospital with suspected meningococcal disease (MD)
have a 'meningococcal pack' of investigations taken including blood for culture, Tagman
PCR & NM LAMP and a throat swab for NM LAMP. We compare the results of the throat
swab with laboratory confirmed meningococcal disease over a 12 month period.

Results: 160 children had a meningococcal pack completed. 14 had laboratory confirmed
MD (14 PCR, 3 blood culture, 1 CSF culture positive). There was one false negative (throat
swab negative; blood culture, PCR and clinical picture positive) and one false positive (throat
swab positive; blood culture, PCR negative, probable nasopharyngeal carriage). This gives
NM LAMP testing of nasopharyngeal specimens a sensitivity of 92.8% (95% CI: 76 to 98)
and a specificity of 99.3% (95%CI: 97.7 to 99.8).

| IMD INot MD \
TS LAMP +[13 1 |
TS LAMP - [1 145 |

[Throat swab result compared with final diagnosis]

Conclusions: LAMP technology is simple and inexpensive and could be applied in the near
patient setting. Testing of nasopharyngeal specimens using LAMP has potential as a
relatively non-invasive diagnostic test for MD. We believe the potential to diagnose this life
threatening disease early outweighs the risk of detecting asymptomatic carriage.
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PRELIMINARY RESULTS OF THE PERFORMANCE OF IP-10 IN CHILDREN AT HIGH
RISK FOR TUBERCULOSIS INFECTION

V. Amanatidou?, H. Makrinioti?, G. Syridou?, E. Critselis?, N.P. Spyridis!, M. Tsagaraki?,
N.G. Papadopoulos?, M.N. Tsolia!

12nd Department of Pediatrics,'P&A Kyriakou' Childrens Hospital, 22nd Department of
Pediatrics, Allergy Research Center, National and Kapodistrian University of Athens School
of Medicine, Athens, Greece

Background and Aims: The diagnosis of childhood tuberculosis (TB) remains complex.
Recent, predominantly adult studies have presented the interferon-y inducible protein 10 (IP-
10) as a promising diagnostic biomarker for tuberculosis infection. This study aim to further
explore the performance of CXCL10 in pediatric TB infection.

Methods: A study was conducted among 77 children (active disease n=33, LTBI n=27,
controls n=17) at high risk of tuberculosis infection. IP-10 concentration was determined
using ELISA, in supernatants from whole blood stimulated with Mycobacterium tuberculosis-
specific antigens (ANT), mitogen (MIT) and negative control antigen (NIL) obtained from
QFT-IT vaccutainer tubes.

Results: Results are illustrated in Figure 1. Stimulation with MIT (positive control) produced
a significant increase in IP10 production in all the disease subgroups (p< 0.01 in all cases).
Stimulation with TB specific antigen resulted in a significant increase in IP10 production in
both active disease and LTBI groups but not in the control group (active vs. control p< 0.001;
active vs. LTBI p< 0.001). No significant difference in IP-10 production after ANT stimulation
was observed between active and latent infection.

Conclusion: Our results show high IP-10 responses to antigen-stimulated supernatants
from children with TB infection, indicating the potential role of CXCL10 as an additional
diagnostic TB biomarker. We believe that in combination with IGRAs it could be used to
increase diagnostic accuracy in high risk children populations.

Figure 1
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KINGELLA AS A CAUSE OF SEPTIC ARTHRITIS IN CHILDREN: THE BENEFIT OF
MOLECULAR TECHNIQUES FOR MICROBIOLOGICAL DIAGNOSIS

J. Saavedra-Lozano?, C. Miranda?, M. Marin?, A. Villa®, M. Santos?, M.L. Navarro?, F.
Gonzalez?, P. Cervera®, A. Malo de Molina?, J.L. Gonzalez®, T. Hernandez-Sampelayo?!

!Pediatrics, 2Microbiology, *Pediatric Orthopedics, Hospital General Universitario Gregorio
Marafién, Madrid, Spain

Background: Septic arthritis (SA) is a potentially severe disease in children. Kingella is a
common cause of SA in young children, but often underdiagnosed by classical
microbiological procedures. The aim of this study was to evaluate the effect of molecular
techniques on the diagnosis of this infection.

Methods: We compared the clinical and diagnostic characteristics of children with SA before
(retrospectively) and after (prospectively) the implementation of bacterial PCR in synovial
fluid.

Results: Forty-nine children diagnosed with SA were evaluated between 2002-2010. Thirty-
two were diagnosed before the PCR analysis was implemented in our hospital (2009) and 17
after that. Microbiological diagnosis was achieved in 31% during the first period vs 59% in
the second period (p=0.12). Kingella was isolated in 7 of 10 cases in the second period but
in none in the first period. Children with Kingella were younger (13 vs 27 months; p=0.059),
had fever more often (100% vs 43%; p= 0.01), and higher ESR at admission (74 vs 50;
p=0.031), but the duration of hospitalization (7 vs 11 days; p=0.06) and IV antibiotics (6 vs
10 days; p=0.01) was shorter. However, total duration of antibiotics was similar (31 vs 36
days). There were no sequelae in children with Kingella SA vs 20% in children with other
types of SA (p=0.58).

Conclusions: Kingella is an important cause of SA in children that may be underdiagnosed
with classical microbiological procedures. Although Kingella SA may be severe at
presentation, it seems to respond optimally to therapy without sequelae.
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IMPACT OF GEN-PROBE'S AMPLIFIED MYCOBACTERIUM TUBERCULOSIS DIRECT
TEST ON TUBERCULOSIS DIAGNOSIS IN CHILDREN

D. Papaventsis?, P. loannidis?, S. Karabela?, S. Nikolaou?, G. Syridou?, E. Konstantinidou?,
V. Amanatidou?, I. Marinou?, M. Panagi®, N. Spyridis?, S. Kanavaki!, M.N. Tsolia?

!National Reference Laboratory for Mycobacteria (NRLM), Sotiria Chest Diseases Hospital,
Athens, Greece, >Second Department of Pediatrics, National and Kapodistrian University of
Athens, School of Medicine, P. and A. Kyriakou Children's Hospital, Athens, Greece

Background and aims: The aim of the study was to evaluate the performance of Gen-
Probe Amplified Mycobacterium tuberculosis Direct Test (AMTD, Gen-Probe, San Diego,
California) for the diagnosis of tuberculosis in children, compared to conventional culture and
clinical diagnosis.

Methods: We retrospectively studied 81 children (48 males; mean age 7 years; range 1-16
years) evaluated for possible active TB over a 2-year period. Respiratory samples
(n=64/95;67%) examined included gastric aspirates (n=30), induced sputa (n=30), bronchial
aspirates and bronho-alveolar lavages (n=4). Non-respiratory samples (n=31/95; 33%)
included lymph nodes (n=20), and other sterile fluids (n=11). Specimens were examined
using AFB microscopy, Gen-Probe and bacterial culture using BACTEC™ MGIT™ 960
(Becton Dickinson, USA) and Léwenstein-Jensen (LJ) media.

Results: The clinical diagnosis of TB was made in 34/81 (42%) children (29/34 with
pulmonary disease). Direct smear was positive for AFB in 2/34 (6%) children;
Mycobacterium tuberculosis (MTB) was recovered by culture from 13/34 (38%) and AMTD
was positive in 20/34 (59%). Based on clinical diagnosis, the sensitivity, specificity, PPV and
NPV of the AMTD test vs. culture were 59%, 96%, 91%, and 76% vs. 38%, 100%, 100% and
69%, respectively. For pulmonary vs. extra-pulmonary disease the performance of AMTD
compared to culture was: 100%, 87%, 67%, 100% vs. 75%, 96%, 75%, and 96%,
respectively.

Conclusions: Nucleic acid amplification tests are more sensitive and very specific methods
for the (rapid) detection of MTB compared to culture in children with TB. The Gen-Probe
technique increases TB detection in children by about 50% compared to culture.
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QUANTIFERON®-TB GOLD IN-TUBE PERFORMANCE FOR TUBERCULOSIS
DIAGNOSIS IN 0-5 YEARS OF AGE CHILDREN

C. Debord?, A. de Lauzanne?, V. Guérin-El Khourouj*, N. Gourgouillon!, B. Pédron?, J.
Gaudelus?®, A. Faye*, G. Sterkers?

!Laboratoire d' Immunologie, Hopital Robert Debré, APHP, Université Paris VII, Service de
Pédiatrie Générale, Hopital Robert Debré, *Service de Pédiatrie Générale, Hopital Jean
Verdier, APHP, Université Paris VII, “Service de Pédiatrie Générale, Hopital Robert Debré,
APHP, Université Paris VII, Paris, France

Background and aims: Interferon-Gamma-Release Assays (IGRAS) are increasingly used
for the diagnosis of tuberculosis (TB). Unknown performance in infants and controversial
rate of indeterminate results in < 5 years children limit their pediatric usage.

Methods: Immunocompetent children (n=82, 0.10 to 5.6 years of-aged; median: 1.8)
referred for suspected TB or TB contact and sequentially evaluated for QuantiFERON®-TB
Gold In-Tube (QF-TB-IT) reactivity were included for QF-TB-IT performance evaluation.

Results: BCG vaccination rate at birth was high (91%). Fifteen children were diagnosed as
active TB disease; 10 had latent TB: recent TB contact and positive Tuberculin-Skin Test
(TST); 16 were healthy contacts: recent TB contact and negative TST; the 41 remaining
children, with TB excluded, were used as controls. The rate of QF-TB-IT indeterminate was
5% in active TB, latent TB and healthy contact children (0% in < 2 years; n=23) while 22% in
controls with irrelevant diseases. QF-TB-IT sensitivity and specificity, as determined by
positivity in active TB and negativity in controls were 86% and 100% respectively (67% and
100% in < 2 years). Four out of nine children with latent TB had QF-TB-IT positivity (2/4
were < 2 years). Finally, concordance between TST and QF-TB-IT results was high only
when considering TST negativity < 10mm and positivity >15mm induration diameter
respectively.

Conclusions: QF-TB-IT sensitivity and specificity were high and the rate of indeterminate
results was low in < 0-5 years children with TB or TB contact. QF-TB-IT appears therefore a
promising tool for TB diagnosis in young immunocompetent children.
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IDENTIFICATION OF SERUM BIOMARKERS OF PAEDIATRIC TUBERCULQOSIS USING
SELDI

S. Hamilton?, S. Anderson?, H. Robert?, B. Eley*, N. French®, H. Dockrell®, R. Wilkinson®, P.
Langford?, M. Levin', The ILULU Consortium

'Paediatrics, Imperial College London, London, ?Brighton & Sussex Medical School, Sussex
University, Brighton, UK, *Malawi-Liverpool-Wellcome Trust, Blantyre, Malawi, *Paediatric
Infectious Disease, Red Cross Children's Hospital, Cape Town, South Africa, °Infectious and
Tropical Diseases, London School of Hygiene & Tropical Medicine, London, UK, ®Institute of
Infectious Disease and Molecular Medicine, University of Cape Town, Cape Town, South
Africa

Background: Improved diagnosis of tuberculosis (TB) is essential for reducing the incidence
of disease in sub-Saharan Africa. Currently half of all cases of infectious TB are
undiagnosed. This proportion is higher in children, as clinical features overlap those of many
chronic infections and microbiological confirmation is complicated by paucibacillary load. The
development of a rapid, sensitive and affordable serological diagnostic test for TB in children
is urgently needed. Surface-Enhanced Laser Desorption lonisation (SELDI) technology has
been widely employed to identify serum based biomarkers in infectious diseases.

Methods: Serum samples (n=1000) were collected from children and adults (HIV-positive
and HIV-negative) with active TB (culture confirmed), latent TB (IGRA+ and TST+) and
controls (other infections and inflammatory conditions). Patients were recruited from two
regions of sub-Saharan Africa with differing patterns of HIV, TB and malarial infection to
ensure that the biomarker candidates would not be population specific. Serum proteomic
profiles were obtained by SELDI using cation capture (CM10; pH 4.0 and 6.0), anion capture
(Q10; pH 7.5 and 9.5) and immobilized metal affinity (IMAC30; Cu) ProteinChip™ arrays.

Results: SELDI analysis generated over 6000 serum protein profiles. Specific proteins were
identified as statistically significant (P< 0.001) in distinguishing children with active TB from
those with latent TB infection regardless of HIV status. Several of these potential biomarkers
were observed in both children and adults.

Conclusions: A series of serum proteins have been found that will potentially enhance the
diagnosis of TB in children. These are currently being identified at the molecular level.
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VALUE OF MOLECULAR DIAGNOSTIC TOOLS IN VIRAL RESPIRATORY ILLNESS IN
HOSPITALIZED CHILDREN

J.C. Rahamat-Langendoen?, A. Riezebos-Brilman?, E.H. Scholvinck?, H.G.M. Niesters?

'Department of Medical Microbiology, Division of Clinical Virology, UMC Groningen, “Beatrix
Children's Hospital, UMC Groningen, Groningen, The Netherlands

Background and aim: With the development of multiplex nucleic acid testing panels, the
number of detectable respiratory viruses has expanded. The value of molecular tools for the
diagnostic process is not yet well established because of a current lack of relating clinical
and epidemiologic data.Here we present potential benefits of molecular diagnostics in the
detection and identification of viral causes of respiratory iliness in hospitalized children.

Methods: As part of a prospective study into viral respiratory tract infections in hospitalized
children, we collected clinical data of all children in whom respiratory samples were taken for
detection of 15 respiratory viruses. We further characterized human rhinoviruses (HRVSs) by
sequencing the VP4/VP2 region of the HRV genome. Molecular diagnostic findings were
related to clinical symptoms and patient characteristics.

Results: From September 2009 till January 2011, 1455 respiratory samples were collected
from 644 patients with 904 disease episodes. In 916 samples (63.0%), one or more viruses
were detected. HRV was the single respiratory virus detected in 446 samples (48.7%),
relating to 254 disease episodes. HRV is associated with considerable respiratory symptoms
in patients with pulmonary underlying disease. Sequence analysis revealed an upsurge of
enterovirus 68 infections (which is identical to HRV87) associated with severe respiratory
illness in the absence of other viral or bacterial causes of infection.

Conclusion: Molecular diagnostic tools for the detection and identification of respiratory
viruses are helpful in explaining respiratory illness and may give guidance to medical care.
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EMERGENCE OF THE COMMUNITY-ASSOCIATED METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS CLONE USA300 AMONG CHILDREN AND YOUNG
ADULTS IN ISRAELI AND PALESTINIAN POPULATIONS

D. Glikman?, A. Rokney?, J. Jaffe?, A. Biber®, G. Regev-Yochay?, G. Rahav?, H. Sprecher?,
C. Block®, H. Levine®, A. Hamdan’, I. Nissan?, L. Valinsky?

Infectious Diseases Unit, Western Galilee Hospital, Nahariya, ?Central Laboratories,
Ministry of Health, Jerusalem, ®Infectious Diseases Unit, Sheba Medical Center, Ramat Gan,
“Clinical Microbiology Laboratory, Rambam Health Care Campus, Haifa, *Department of
Clinical Microbiology and Infectious Diseases, Hadassah-Hebrew University Medical Center,
Jerusalem, *Army Health Branch, Israeli Defence Forces, Tel Hashomer, Israel, ‘Nablus
Private Clinic, Nablus, Palestinian Authority

Background: Community-associated methicillin-resistant Staphylococcus aureus (CA-
MRSA) infections are epidemic in the USA and are caused mainly by a single clone,
USA300. In Europe, the prevalence of CA-MRSA is low but increasing and USA300 is
uncommon. Data on CA-MRSA in Israel are scarce and these bacteria are still considered to
be rare. This report focuses on the appearance of USA300 clone among CA-MRSA strains
that have been sent for further classification to the Israeli S. aureus Reference Center from
various sources.

Methods: All S. aureus isolates were sent to the reference center during 2010. CA-MRSA
strains were defined as MRSA isolated from individuals in the community or during the first
72h of hospitalization. Staphylococcal chromosome cassette mec (SCCmec) type, arcA, and
presence of the genes for Panton-Valentine leukocidin (pvil+) were determined by PCR.
Sequence types (ST) were assigned by multilocus sequence typing. USA300 strains were
defined by pulsed-field gel electrophoresis.

Results: Twelve USA300 isolates were collected from Israeli and Palestinian children and
young adults in different regions. Clinical manifestations included skin and soft tissue
infections (SSTI's) and asymptomatic colonization; only one subject had traveled to the
USA. All Isolates were SCCmec |V, ST8, pvil+, and carried the arginine catabolic mobile
element. Variable antimicrobial resistance patterns were evident, however all were
clindamycin susceptible.

Conclusions: The CA-MRSA USA300 clone, presenting as SSTI’s or colonization, has now
been documented among Israelis and Palestinians and may be more widespread in the
region than previously perceived. The geographic and antimicrobial resistance variability
implicates multiple infection sources.
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INFLUENZA SURVEILLANCE IN SAO PAULO STATE: VIRUS DETECTED IN POST-
PANDEMIC PERIOD, SP - BRAZIL, 2010

L.F. Bricks'?, T.R.M. Carvalhanas?, A.L.F. Yu*, G.F. Lima®, M.R. Silva*, L.A. Careli®,
M.I.C.G. Okai®, B. Liphaus’, S.P. Curti®, M.A. Ishida®, T.M. Pai va'’, A.F. Ribeiro'!
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Vaccines, Sanofi Pasteur Sanofi Aventis, *Respiratory Branch, S&o Paulo Health
Department, CVE, Respiratory Division, “Respiratory Branch, °S&o Paulo Health
Department, CVE, S&o Paulo, °Respiratory Branch, S0 Paulo State Health Department,
CVE, Sao Paulo, 'Respiratory Branch, S&o Paulo State Health Department, CVE, 8Virology,
S&o Paulo State Health Department, Insttute Adolfo Lutz, °Virology, S&o Paulo State Health
Department, Institute Adolfo Lutz, Sdo Paulo, *°Virology, Sdo Paulo State Health
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Background and objectives: In 2009, 12,002 cases and 578 deaths were caused by Flu A
H1IN1 in SP state, Brazil. On Aug/2010 WHO declared a post-pandemic period, but
recommended active surveillance for Flu. The aim of this study is to describe influenza
circulation in SP during 2010.

Methods: There are 10 surveillance centers for Flu in SP state to monitor influenza
circulation through IFI. This is a descriptive study of virus and Flu strains isolated from
patients with ILI in 2010, focused on post-pandemic period, based on registered data in
SIVEP-GRIPE and IAL.

Results: In 2010, ILI was responsible by 15% of medical visits, with greater impact in 0-14 y
and 25-29 y age groups. Till EW 51, 1,861 samples were collected, and 238 (13%) were lab
confirmed (IFI or PCR) for virus; from these, Flu was detected in about 1/3 since April (Flu A
=13.5% and FluB =18.9%) B strains predominated till August, and in post-pandemic period
Flu A H3 was the predominant one. RT-PCR positivity was higher (22.4%), being 66% of
strains positive for Flu B, 23.4% A/H3 and 10.6% for HIN1. Only 89 cases and 15 deaths
caused by HIN1 were registered in SP, mostly before the national campaign of
immunization with monovalent HIN1.

Conclusions: Co-circulation of Flu B and A H3N2 was detected in SP during pandemic
post-period. Influenza surveillance is very relevant to detect clusters and flu strains, and
propose the most appropriated measures to control this disease, that cause substantial
impact in the community.
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PANDEMIC A/HIN1V INFLUENZA 2009 IN CHILDREN: A MULTICENTRIC BELGIAN
SURVEY

S. Blumental?, E. Huisman?, M.-C. Cornet®, C. Ferreiro?, I. De Schutter?, M. Reynders®, .
Wybo®, P. Goubeau’, R. Armano?, D. Hermans®, M.-C. Nassogne®, B. Mahadeb?, C.
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Brussel, *Department of Pediatrics, Cliniques Universitaires St-Luc, “Department of
Pediatrics, *Microbiology Unit, Hopital Universitaire St-Pierre, *Microbiology Unit, Universitair
Ziekenhuis Brussel, ‘Microbiology Unit, Cliniques Universitaire St-Luc, 2Department of
Pediatrics, °Intensive Care Unit, Hopital Universitaire des Enfants Reine Fabiola,
YEmergency and Intensive Care Unit, Universitair Ziekenhuis Brussel, 'Pediatric Infectious
Diseases Department and Infection Control Unit, Hopital Universitaire des Enfants Reine
Fabiola, Brussels, Belgium

Background and objectives: During the 2009 influenza A/H1N1v pandemic, children were
identified as a particular “at risk” group. We conducted a multicentric trial to describe pattern
of A/H1N1v infection among hospitalized children.

Material and methods: From 01/07/09 to 31/01/10, we prospectively collected all proven
(positive HIN1v PCR) and probable (positive Influenza A antigen or culture) pediatric cases
of H1N1v infections, hospitalized in four tertiary centers in Brussels.

Results: We reported 215 children hospitalized with proven/probable HIN1 infection.
Median age was 31 months. 47% had = one co-morbidity. Febrile respiratory illness was the
most common presentation. 36% presented initial gastrointestinal symptoms and 10%
neurological manifestations. 35% had pneumonia. Compared to PCR, sensitivity of antigen
and culture was low (53% and 59%, respectively). Only 23% of patients received oseltamivir.
21 (10%) children had to be admitted to ICU, of whom seven suffered from ARDS. Rate of
co-morbidity tended to be higher among ICU than general wards patients (62%><
45%,p=0.1). Fatality-rate was 5/215 (2%) and concerned only children suffering from chronic
neurological disorders. Children > 2 years old showed a higher propensity to be admitted to
ICU (16%>< 1%,p=0.002) and a higher mortality (4%>< 0%,p=0.06). Infants < 3 months
showed a particularly mild pattern of infection, with few respiratory and neurological
complications.

Conclusion: Although H1N1 infections were globally self-limited, pediatric burden of
disease was significant. Compared to other countries experiencing different health care
systems, our Belgian cohort was younger and received less frequently antiviral therapy;
disease course and mortality were however similar.
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RETROSPECTIVE COMPARISON OF PANDEMIC INFLUENZA A/H1N1 (2009/2010)
CLINICAL CHARACTERISTICS VERSUS SEASONAL INFLUENZA A (2007-2009) IN
HOSPITALIZED CHILDREN IN BASEL, SWITZERLAND

G. Baer, A.-J. Ryser, Y. Li, U. Heininger
University Children's Hospital, Basel, Switzerland

Background: 2009, pandemic influenza A/H1N1 (piA) caused significant morbidity and
mortality worldwide. Here we compare clinical features and epidemiology of pandemic H1IN1
infections to those of seasonal influenza A (siA) infections of the two preceding winter
seasons in hospitalized children and adolescents.

Methods: Medical records of all hospitalized patients < 18 years with RT-PCR-confirmed siA
(fall 2007 to spring 2009) or piA infections (April 2009 to March 2010) were analysed
retrospectively.

Results: 134 patients (piA: N=55, 58% male; siA: N=79, 58% male) were identified; median
age was 2.5 yrs (range 0.07-15.5) in piA patients and 1.5 yrs (range 0.04-17.5) in siA
patients. Underlying chronic disease was present in 25% (piA) versus 33% (siA) patients. All
patients except one had fever; most common other symptoms were cough (piA/siA:
78%/86%), rhinitis (76%/76%) and pharyngitis (67%/68%). Croup syndrome (15%/3%,
p=0.02), conjunctivitis (31%/10%, p=0.002) and febrile seizures (26%/13%, p=0.05) were
more frequent in piA patients. Overall, 64% (n=35) of piA and 53% (n=42) of siA patients had
>1 complication: pneumonia 15%/22%, AOM 13%/11%, CNS complications 29%/18% (all
p>0.05). 5 patients (3/2) were admitted to ICU; one 4.8 month old boy with underlying
congenital malformations died due to secondary bacterial pneumonia, all other patients
recovered without sequelae. Mean hospitalisation duration was 2.9/3.9 days (p>0.05).
Influenza immunization rates were 5%/0%). None of siA but 20% of piA patients were
treated with oseltamivir.

Conclusions: Although patients with piA infection presented with more febrile seizures,
overall severity of disease was not different compared to siA in previous years.
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A NOVEL SEVERITY SCORING SYSTEM TO ASSESS SEVERITY OF DISEASE IN
AUSTRALIAN CHILDREN HOSPITALISED WITH PERTUSSIS INFECTION DURING AN
EPIDEMIC

H.S. Marshall'?, K. Rasiah?, M. Clarke?, K. Dowling?, P. Baghurst®
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Background and aims: Pertussis is the most common vaccine preventable disease in
Australia. Despite high immunisation coverage, Australia is experiencing its worst epidemic
since introduction of pertussis vaccine into the national childhood immunisation program.
The aim of this study was to assess the severity of disease in Australian children
hospitalised with pertussis during an epidemic using an objective pertussis severity scoring
system designed in Adelaide.

Methods: Variables assessed included length of hospitalisation, frequency of apnoea, level
of hospitalisation required, respiratory support, presence of complications and requirement
for intravenous fluids (score range 1-18).

Results: Data from 132 children hospitalised in Australia were scored using the pertussis
scoring system. 60.6% of admissions scored as mild (score < 7) and 39.4% as moderate-
severe (score = 7). 63.6% of moderate-severe cases were in infants < 2 months. The mean
severity score for infants < 2 months, 2-< 6 months and 6-12 months was 7.6 (range 2-18),
4.6 (range 2-11) and 7.3 (range 2-16) respectively. For infants < 2 months, 56.9% were
assessed as moderate-severe compared to 23.5% in 2-6 month old infants. 55% of
Indigenous children scored moderate-severe disease (score =7) compared to 38% of non-
Indigenous children.

Conclusions: The majority of severe disease occurs in very young infants although severe
disease also occurred frequently in children to 12 months of age and Indigenous children. A
universal objective scoring system can aid in assessing the impact of pertussis, identifying
risk factors for severe disease in children and predicting health resource requirements during
an epidemic.
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INCREASED INCIDENCE OF PERTUSSIS IN A TERTIARY CARE HOSPITAL IN MADRID
(SPAIN) 2010. EPIDEMIOLOGICAL AND CLINICAL FEATURES OF THIS DISEASE

A. Malo de Molina Meléndez, R. Hidalgo Cebrian, E. Vierge Hernan, F. Gonzalez Martinez,
J. Saavedra Lozano, M. Santos Sebastian, M.L. Navarro Gomez, M.l. Gonzélez Sanchez, R.
Rodriguez Fernandez, T. Hernandez-Sampelayo Matos

Infectious Disease, Hospital Gregorio Marafion, Madrid, Spain

Introduction: Whooping cough is a disease that generates high morbidity and mortality in
young children. After universal vaccination was introduced, a decrease of this entity was
observed. The aim of this study is to describe the incidence of this disease over the last
years.

Material and methods: Epidemiological, clinical and microbiological study; retrospective
(2006-2009) and prospective (2010) of paediatric patients hospitalized with whooping cough
in a tertiary hospital in Madrid. Diagnosis was made with DNA amplification techniques
(PCR) or immunofluorescence (IF) in 2006/07.

Results: 57 patients were admitted with clinical suspicion of whooping cough. Diagnosis
was confirmed in 36 patients (63%) with PCR, and no IF was positive. The median age was
two months. An increase in annual incidence was observed: 3.4 cases per 100,000 pediatric
emergency visits (2006), 11 (2007), 9.2 (2008), 10.2 (2009), 34.2 (2010). 72% of cases
occurred in summertime (June-September). The main clinical features were cough (100%),
cyanosis (58%), whoop (50%). The average hospital stay was 7 days. 12% of patients were
admitted in PICU. The most frequent complication was pneumonia, with a mortality rate of
2.7%. 86.4% of the patients had received less than two doses of vaccination for pertussis.
We found household contacts with symptoms consistent with pertussis in 64.8% of patients.

Conclusions: We observed a sharp increased incidence of pertussis in 2010. Most affected
patients were infants under three months with incomplete vaccination, with high morbidity.
Revaccination in adults should be strongly considered as they may represent important
disease transmitters.
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A PRACTICAL APPROACH TO Q FEVER IN CHILDREN
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Since 2007, the Netherlands was confronted with the largest Q fever outbreak ever. Q fever
has a wide clinical spectrum ranging from asymptomatic to fatal disease. Knowledge of Q
fever has greatly expanded over the last decades, but research has mainly focused on adult
disease; data in children are scarce. Available data suggest that children are less severely
affected than adults. The warranted approach to pediatric Q fever is often unclear to the
general pediatrician. Therefore, the Working Party for Pediatric Infectious Diseases and
Immunology of the Dutch Pediatric Society has composed a practical tool for the diagnosis
and treatment of Q fever in children, based on best-available evidence and expert opinion.
Disease transmission occurs mainly through contaminated aerosols, or by ingestion of
contaminated milk. Vertical transmission has also been described. The reference method for
diagnosing Q fever is serology using an indirect immunofluorescence assay. However,
significant titers may take 3-4 weeks to appear. Therefore, Coxiella burnetii-specific PCR of
serum samples can be very useful for diagnosis in the early acute phase. Self-limiting febrile
illness, gastro-intestinal symptoms such as abdominal pain, nausea and diarrhea, and skin
rash are the most frequently reported symptoms in pediatric Q fever. These symptoms, or a
history of exposure to C. burnetii in a symptomatic child, should trigger the physician to
investigate the possibility of Q fever. Routine serological and PCR follow-up of neonates
born from Q-fever infected mothers is also recommended. Treatment regimens depend on
the age of the patient and presenting symptoms.
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Q FEVER IN THE NETHERLANDS IS LESS REPORTED IN CHILDREN
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Background and aims: The Q fever outbreak in the Netherlands of 2007-2009 is the largest
one ever reported: 3522 notifications. Coxiella burnetii, that causes this zoonotic disease, is
mainly transmitted to humans through aerosols. Living near contaminated farms, especially
in the lambing period, is the main risk factor. In theory, the exposure risk is equal for all
those living in the same area, both adults and children.

Methods: We inventoried the number of cases amongst children (0-19yr) during that period,
calculated the reported incidence and compared this with adults. We reviewed the literature
to inventory case reports among children.

Results: 123 children (3,6% of total notifications) were reported. The incidence in children
was 0,31 per 10.000 compared to 2,65 in adults. Main reported symptoms were fever of
unknown origin and gastro-intestinal symptoms. Besides 14 pneumonias, no other serious
complications were reported.

We found 20 national and/or regional scientific studies reporting seroprevalences between 0-
70%. In 19 articles 52 cases with a serious outcome were described. 4 children died of
complications. In chronic Q fever cardiac infections were predominant.

Conclusion: With only 3,6% of notifications from 23,11% of the exposed population we
conclude that infections in children are less symptomatic but also frequently overlooked.
Children get infections that can present themselves with self-limiting flu-like symptoms but
also as rare conditions like encephalitis, osteomyelitis, hepatitis or endocarditis. Therefore
paediatricians should be aware of Coxiella infections in these or unexplained cases. The
Dutch Society of Paediatrics (www.nvk.nl) has drafted a guideline “Advices on Q fever”.
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INCIDENCE OF ACUTE OTITIS MEDIA IN EUROPEAN CHILDREN UNDER 5 YEARS:
RESULTS OF A PROSPECTIVE OBSERVATIONAL COHORT STUDY

J. Liesel, S.-A. Silfverdal?, C. Giaquinto®*#, A. Carmona®, J. Larcombe®’, J. Garcia-Sicilia®,
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Universitario La Paz, Madrid, Spain, °Carmel Medical Practice, Darlington, UK, *°Department
of Pediatrics, Nazaret Health Center, Valencia, *Pozuelo Health Center, Universidad
Auténoma de Madrid, *?Department of Pediatrics, Health Centre Dr Castroviejo, **Centro de
Salud Mirasierra, Atencion Primaria de SALUDMADRID, Madrid, Spain, **GlaxoSmithKline
GmbH & Co., Munich, Germany, *GlaxoSmithKline Biologicals, Wavre, Belgium

Background and aims: Acute otitis media (AOM) is one of the most frequent paediatric
infections. We previously reported high incidences of AOM with large variations across five
European countries in a retrospective study.! This prospective, observational cohort study
was conducted to generate precise incidence estimates of AOM.

Methods: 5882 healthy children <5 years of age were randomly selected from 73 convenient
medical practices in Germany, Italy, Spain, Sweden and the UK. Of these, 5764 children
were followed prospectively for 12 months and episodes of AOM leading to physicians visits
were recorded. The incidence of AOM was estimated, applying uniform case definitions.

Results: 1113 children experienced 1419 AOM episodes. The overall incidence of any AOM
episode was 256/1000 person-years (95% CI: 243-270) ranging from 195 (171-222) in Italy
to 328 (296-364) in Spain. AOM incidence was higher in 0-2-year olds than 3-5-year olds
(299 [279-319] vs 212 [195-230]). Except for ltaly, this trend was observed across all
countries, being most pronounced in Sweden (344 [298-394] vs 174 [141-212]). 7.1% (101)
of episodes were associated with perforation of the tympanic membrane, 4 episodes were
associated with other complications.

Conclusions: In agreement with our previously reported retrospective study?, these results
confirm the high incidence of AOM in European children, although this is lower than reported
in Finnish and US studies (700-1200/1000 person-years). Variations between countries may
indicate possible differences in diagnostic and reporting procedures, as well as primary
healthcare organisation and social structure.

1. Liese. WSPID 2009, Buenos Aires, Argentina
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NASOPHARYNGEAL BIOFILM PRODUCING RESPIRATORY PATHOGENS IN
CHILDREN WITH RECURRENT ACUTE OTITIS MEDIA

P. Marchisio'?, S. Torretta?3, L. Drago*®, E. Baggi®, E. Nazzari®, E. De Vecchi®, N.
Principil?, S. Esposito?

!Department of Maternal and Pediatric Sciences, University of Milan, 2Fondazione IRCCS
Ca Grande Ospedale Maggiore Policlinico, *Department of Specialistic Surgical Sciences,
“Department of Clinical Science, University of Milan, °>IRCCS Galeazzi Institute, *University
of Milan, Milan, Italy

Backgrounds and aims: Differences in nasopharyngeal (NP) bacterial flora in children with
nonsevere recurrent acute otitis media (RAOM) and chronic otitis media with effusion have
been described. Recently bacterial biofilms, highly resistant to antibiotics, been suggested to
play a role in recurrences of upper respiratory infections. Most of the studies rely on biofilm
detection from specimens obtained during surgery. We assessed the nasopharyngeal
carriage rate of respiratory pathogens and the presence of nasopharyngeal biofilm producing
bacteria (BPB) in children with RAOM.

Methods: Nasopharyngeal swabs were obtained from 113 children (aged 10 months to 5
years), including 55 children with RAOM (= 3 episodes in 6 months, with or without
othorrea), and 58 healthy controls. Nasopharyngeal colonization by respiratory pathogens
was assessed by means of semiquantitative analysis, and the presence of BPB by means of
spectrophotometric analysis.

Results: The nasopharyngeal carrier rates of respiratory pathogens and the presence of of
BPB were significantly higher in children with RAOM (41.4% and 29.3%) compared to
controls (14.8% and 10.9%) (p=0.01). Among children carrying BPB, H. influenzae was
detected in 52.0%, S. pneumoniae in 26.1% and M. catharralis in 8.7% of cases.

Conclusions: Our results confirm the role of biofilm and of H.influenzae in recurrent middle
ear infections in children, and suggest to take it into account in management of otitis-prone
children. As nasopharyngeal swab could underestimate the presence of biofilm producing
bacteria, these results need to be compared to those obtained on bioptic assays in children
scheduled for surgery.
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CHARACTERISATION OF BACTERIAL PATHOGENS CAUSING SEVERE ACUTE
OTITIS MEDIA (AOM) IN GERMAN CHILDREN POST-INTRODUCTION OF 7-VALENT
PNEUMOCOCCAL CONJUGATE VACCINE (PCV7)

G. Grevers?, S. Wiedemann?, J.-C. Bohn3, W. Kroeniger?, V. Vetter4, J.-Y. Pircon®, C.
Marano®

'ENT-Center, Starnberg, 2Am Plarrer 25, Nirnberg, *Markt 18, Mittweida, *GlaxoSmithKline
GmbH & Co. KG, Munich, Germany, >GSK Biologicals, Wavre, Belgium

Background and aims: AOM is a frequent childhood disease, however, tympanocentesis is
not routinely performed and swabs from perforated cases may be contaminated, limiting
aetiology data. This non-interventional epidemiological study assessed aetiology and
antimicrobial susceptibility of bacterial AOM pathogens in Germany.

Methods: 112 children aged 23-< 60 months visiting, or referred to, ENT specialists for
spontaneous tympanic rupture or clinically indicated tympanocentesis were enrolled. Middle
ear fluid (MEF) samples were collected by tympanocentesis or by sampling spontaneous
otorrhoea directly from the perforated area of the tympanum after thoroughly cleaning the
ear canal. Samples were cultured for bacterial characterisation.

Results: 100 samples were analysed from 100 children (median age 36 months) meeting
inclusion criteria. The most common symptoms at presentation were ear discharge (70%)
and ear pain (68%). 74 children had received 21 dose pneumococcal vaccine. Bacteria were
cultured from 53% of samples; Haemophilus influenzae (Hi; 21%), Streptococcus pyogenes
(Spyo; 13%) and Streptococcus pneumoniae (Spn; 10%) were most common, with 1 sample
positive for both Spn and Hi. Spyo and Spn were only isolated in MEF from spontaneous
otorrhoea (n=76). 86% of Hi samples were non-typeable (NTHi) and 60% of Spn samples
were serotype 3. All Spn-isolates were susceptible to all antibiotics tested (except 1 with
intermediate penicillin  susceptibility). Hi-isolates showed some resistance to various
antibiotics; notably, 10% were amoxicillin resistant.

Conclusions: NTHi was the main bacterial AOM pathogen in Germany 4-5 years post-
PCV7 introduction, which should be considered when choosing antibiotics. Vaccination
against Hi, Spyo and Spn may substantially reduce AOM.
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THE EPIDEMIOLOGY OF INVASIVE NON-TYPEABLE HAEMOPHILUS INFLUENZAE
(NTHI) DISEASE IN THE ERA OF ROUTINE HIB VACCINATION IN ENGLAND AND
WALES

M.P. Slack?, M.E. Ramsay?, S. Ladhani?

'Respiratory and Systemic Infections Laboratory (RSIL), 2lmmunisation Department, Centre
for Infections, Health Protection Agency, London, UK

Background: The reduction in invasive Haemophilus influenzae serotype b (Hib) disease
following routine immunisation means that non-typeable H. influenzae (ntHi) are now the
most common cause of invasive H. influenzae disease. Understanding the epidemiology of
invasive ntHi disease is important because the infection may be prevented by a newly-
licensed 10-valent pneumococcal conjugate vaccine that uses H. influenzae outer-
membrane protein D as its primary carrier protein.

Methods: The Health Protection Agency Centre for Infections (Cfl) conducts enhanced
national surveillance of invasive H. influenzae disease in England and Wales through a
combination of laboratory and clinical reporting schemes, and provides a national service for
serotyping invasive H. influenzae isolates.

Results: Between 1994-2008, ntHi accounted for 45% of the 2,111 invasive H. influenzae
cases diagnosed in children aged < 15 years. The average annual incidence of invasive ntHi
disease was 0.60 cases/100,000 children, but there was a small, gradual increase of 2.9%
per year (95% CI, 1.0-4.9%; P=0.003) in disease incidence over the 15-year period. Almost
a third of childhood ntHi infections (242/814, 30%) presented in the first month of life, where
they were responsible for 94% (227/242) of all invasive H. influenzae infections and
presented mainly with bacteraemia (197/227 [87%]. After this period, ntHi cases were evenly
distributed among the different age groups and caused two-thirds of all H. influenzae
bacteraemic pneumonia (53/83 cases, 64%).

Conclusions: The incidence of invasive ntHi disease in children remains low, but the year-
on-year rise in incidence merits further study, particularly among neonates.



0150

ETIOLOGY OF MIDDLE EAR FLUID OF INFANTS WITH ACUTE OTITIS MEDIA (AOM) IN
GERMANY, 2"° STUDY YEAR

M. Imohl?, U. Weigel?, K. Liebetrau®, A. Busse®, M. van der Linden?

!Institute of Medical Microbiology & National Reference Center for Streptococci, University
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Background and aims: In December 2009, the pneumococcal conjugate vaccine PCV13
was introduced in Germany, where a general recommendation for pneumococcal conjugate
vaccination was issued in 2006. In this poster, we analyzed the pathogens recovered from
children suffering from severe AOM with efflux in the most recent study period from Oct.
2009 to Oct 2010.

Methods: Swabs were taken from the middle ear fluid of children with spontaneous draining
AOM regardless of their immunization state. Serotyping of Streptococcus pneumoniae
isolates was performed using the Neufeld-Quellung reaction. Streptococcus pyogenes
isolates were emm-typed by sequencing of the emm-gene. Haemophilus influenzae was
typed using type-specific antisera.

Results: From Oct. 2009 to Oct 2010, 310 children with severe AOM were documented, in
comparison with the period Oct. 2008 - Oct 2009 considerably less patients (459). Following
pathogens were identified from 120 of these patients: S. pneumoniae (35, 29.2%), S.
pyogenes (35, 29.2%), S. aureus (32, 26.7%), H. influenzae (16, 13.3%) and M. catarrhalis
(2, 1.7%). Unchanged to the previous study period, serotypes 3 (9, 25.7%), 19A (7, 20.0%)
and 19F (4, 11.4%) were most prevalent. Coverage of the respective conjugate vaccines
was as follows: PCV7: 11.4%, PCV10: 22.0%, PCV13: 68.6%. The vaccination rate
increased from 71.9% (year 1) to 84.5% (year 2).

Conclusions: While the pathogens recovered were almost unchanged, considerably less
children with severe AOM were documented in the second study year. A possible effect of
the pneumococcal conjugate vaccination has to be carefully studied in the coming years.
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NASOPHARYNGEAL CARRIAGE ISOLATES (NCI) FROM INFANTS WITH ACUTE
OTITIS MEDIA (AOM) IN GERMANY
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Background and aims: A general recommendation for pneumococcal conjugate
vaccination was issued in Germany in 2006. In this presentation, we analyzed the NCI
recovered from children suffering from severe AOM in the most recent study period from
Oct. 2009 to Oct. 2010.

Methods: Nasopharyngeal swabs were taken from children with spontaneous draining AOM
regardless of their immunization state. Streptococcus pneumoniae isolates were serotyped
using the Neufeld-Quellung reaction. Streptococcus pyogenes isolates were emm-typed and
Haemophilus influenzae isolates were typed using type-specific antisera.

Results: Nasopharyngeal swabs were obtained from 294 of 310 patients with AOM, with
243 swabs being positive for S.pneumoniae, S. pyogenes, H. influenzae and/or M.
catarrhalis. The highest carriage rate was found for S. pneumoniae (57.8%), followed by H.
influenzae (36.1%), M. catarrhalis (33.0%) and S. pyogenes (11.9%). All S.pneumoniae NCI
revealed the same serotype as the corresponding isolate recovered from the middle-ear fluid
(mef). Also both, the carriage and the mef S. pyogenes isolates showed the same emm-
type. Almost all H. influenzae isolates were non-typable, not differing between NCI and mef-
isolates. The most prevalent S. pneumonia serotypes were serotype 3 (20.0%), 19A
(10.0%), 19F (6.5%), 11A (5.3%) and 35F (5.3%). Coverage of pneumococcal conjugate
vaccines was as follows: PCV7, 10.6%; PCV10, 15.9%; PCV13, 48.2%.

Conclusions: Nasopharyngeal swabs were obtained from 94.8% of patients suffering from
severe AOM, with S. pneumoniae being the most common pathogen recovered.
Pneumococcal NCI had the same serotype as the mef-isolates. Most prevalent serotypes
were serotypes 3 and 19A, both covered by PCV13.
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IMMUNOGENICITY AND SAFETY OF A HIB-MENC-TT BOOSTER VACCINE IN PRE-
TERM AND FULL-TERM INFANTS IN THE SECOND YEAR OF LIFE
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Background and aims: Pre-term infants are at greater risk of morbidity from vaccine-
preventable diseases with decreasing gestational age. The immunogenicity, reactogenicity
and safety of combined Haemophilus influenzae type b-Neisseria meningitidis serogroup C
(Hib-MenC-TT) booster vaccination was assessed in pre-term and full-term infants.
Methods: In this study (NCT00586612) 154 pre-term (n=50, < 31 weeks; n=104, 31-36
weeks) and 144 full-term Spanish infants (>36 weeks), previously vaccinated with Hib-
MenC-TT (2, 4, 6 months) and DTPa-HBV-IPV and 7vCRMag7 vaccines, received a Hib-
MenC-TT booster at age 16-18 months. Blood samples were collected pre- and 1 month
post-booster. Serum bactericidal activity using rabbit complement (rSBA-MenC) and anti-
PRP antibodies using ELISA were measured. Local/general solicited symptoms within 4
days and unsolicited AES/SAEs within 31 days post-booster were recorded.

Results: One month post-booster, all subjects achieved anti-PRP =0.15ug/mL and =299.2%
achieved rSBA-MenC titres 21:8 in all groups (Table). Hib-MenC-TT was generally well
tolerated, with lower rates of drowsiness, injection-site reactions, and loss of appetite in pre-
term infants (exploratory analysis). No vaccine-related SAEs were reported.

Table. Percentages of subjects with titres/concentrations greater than or equal to predefined cut-
offs and GMTs/GMCs, for anti-PRP and rSBA-MenC (ATP cohort for immunogenicity)

Gestational _ Time-point Anti-PRP SBA-MenC
age
N %20.15 GMC N %218 GMT
g/mL
<31weeks  Pre-booster 38 895 0.75 38 711 842
[75.2-67.1]  [0.49-1.16] [54.1-84.6]  [39.0-182.1]
Tmonth 38 100 58.71 37 100 4570.8
post-booster [90.7-100]  [40.55-84.98] [90.5-100]  [2784.1-7504.3]
3136 weeks Pre-booster 95 8.3 0.69 9% 781 775
[77.7-92.5]  [0.53-0.89] [685-85.9]  [53.0-113.2]
Tmonth 9 100 4731 % 99.0 5009.0
post-booster 196.2-100]  [37.80-58.21] [94.3-100]  [3699.6-6781.9]
>36 weeks Pre-boaster 130 90.0 0.78 134 873 1478
[83.5-94.6]  [0.62-0.97] [80.5-92.4]  [110.9-197.1]
1month 134 100 5463 137 99.3 5288.8
post-booster [97.3-100]  [45.33-65.83] [96.0-100]  [4244.9-6589.4]

GMC/GMT = geometric mean antibody concentration/titre calculated on all subjects;

N= Number of subjects with available results; [ ] = lower and upper limits of 95% Q1

Conclusion: Hib-MenC-TT booster vaccination in the second year of life was immunogenic
and well tolerated in pre-term and full-term infants when co-administered with other
recommended vaccines. Robust booster responses in pre-term and full-term infants,
indicating similar immune memory priming, suggest no delay in vaccination with Hib-MenC-
TT is needed in pre-term infants.
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HOST-PATHOGEN INTERACTION IN CHILDREN SUFFERING FROM OTITIS MEDIA
K. Stol!, D.D. Diavatopoulos?, E.R. Simonetti, J.P. Hays?, A. Warris!, P.W.M. Hermans?
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Background: Since viral infections may result in Eustachian tube dysfunction, increased
adherence of bacteria to epithelial cells and may modulate host immunity, we investigated
the effect of bacteria and viruses on the inflammatory response in the middle ear of children
suffering from OM.

Materials and methods: Children < 6 years of age, suffering from recurrent or chronic OM
and scheduled for tympanostomy tube insertion, were enrolled in a prospective study. Middle
ear fluids (n=116) were collected during surgery, and gPCR was performed to detect known
bacterial and viral otopathogens (Streptococcus pneumoniae, Haemophilus influenzae,
Moraxella catarrhalis and 15 respiratory viruses among which rhino-, adeno- entero- and
(para)influenzavirus). To measure the inflammatory cytokine response, concentrations of IL-
1B, IL-6, IL-8, IL-10, IL-17a, TNF-a and INF-y were determined.

Results: Viruses (28%), bacteria (27%), bacteria and viruses (27%) or no otopathogens
(19%) were detected in middle ear fluid, with H. influenzae and rhinovirus being
predominant. Surprisingly, no cytokine differences were found between patients with viruses
alone versus no otopathogens. In contrast, the detection of bacteria was associated with a
significantly elevated inflammatory cytokine responses compared to when no bacteria were
detected. This increase strongly correlated with the bacterial load. Finally, no synergy was
observed for viral-bacterial co-infection compared to infection with bacteria alone.

Conclusion: In the middle ear of patients with recurrent or chronic OM, the presence of
bacteria, but not viruses, is associated with an increased inflammatory response. This
finding suggests that bacteria are an important factor determining the inflammatory process
during OM.
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DISTRIBUTION BY CLINICAL PRESENTATION OF SEROTYPES ISOLATED FROM
PEDIATRIC INVASIVE PNEUMOCOCCAL DISEASES IN 2009-2010 IN MADRID, SPAIN
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Background and aims: Serotype may be an important determinant forserious infections. In
2006, Madrid (6 million inhabitants) included the heptavalent pneumococcal conjugate
vaccine (PCV7) in the vaccination calendar. This study analyses per-clinical presentation
distribution of serotypes causing invasive pneumococcal disease (IPD) in hospitalized
children in Madrid in 2009-2010.

Methods: A prospective, laboratory-confirmed (culture and/or PCR) IPD surveillance was
performed in May09-Aprill0 in all hospitals with Pediatric department (28 centres). All
isolates (for serotyping) and culture-negative pleural/cerebrospinal fluids were sent for PCR
analysis.

Results: 169 IPDs were identified. Table shows distribution [n (%)] of serotypes by clinical
presentation

Bacteremic | Parapneumonic Primary Meningitis | Mastoiditis
Serotype | pneumonia | pleural effusion | bacteremia Other
(BP) (PPE) (PB) M) (MAST)

| | 21(447) | 28(41.8) | 1(63) | 2111 | 000 | 2(16.7)

| | 243 | 7 (10.4) | 1(63) | 0(.0) | 0(.0) | 1(83)

| | 2(43) | 1 (1.5) | 000 | 1(6) | 0(©0) | 0(0.0)

| 6A | 0(.0) | 0(0.0) | 000 | 000 | 000 | 1(83)

| T7F | 8(17.0) | 0 (0.0) | 1(63) | 1(56) | 0(.0) | 1(83)

| 19A | 10(21.3) |  15(22.4) | 10(625) | 4(222) | 7(778) | 2(16.7)
PCV7

serotypes 0 (0.0) 4 (6.0) 1(6.3) 1 (5.6) 0 (0.0) 0 (0.0)
Other

serotypes 4 (8.5) 12 (17.9) 2 (12.5) 9 (50.0) 2(22.2) 5 (41.7)

| TOTAL | 47(100) | 67 (100) | 16(100) | 18(100) | 9(100) | 12(100)

[Per clinical presentation serotype distribution]

Calculated coverages by the new 13-valent pneumococcal conjugate vaccine (PCV13) were:
91.5% (BP), 82.1% (PPE), 87.5% (PB), 50% (M), and 77.8% (MAST).

Conclusions: Serotype 1 (followed by 19A) was the most prevalent in respiratory infections
(BP and PPE) while serotype 19A was the most prevalent in non-respiratory infections,
causing approx. 75% MAST.
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CROSS-SECTIONAL POPULATION-BASED STUDY TO EVALUATE THE
SEROPREVALENCE OF 13 SEROTYPE SPECIFIC IGG ANTIBODIES AGAINST
STREPTOCOCCUS PNEUMONIAE
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Background and aims: In 2006 the 7-valent pneumococcal vaccine was introduced in the
Dutch National Immunization Program. We assessed the seroprevalence of IgG antibodies
against 13 serotypes (1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F) in the general
population in the Netherlands before introduction of the vaccine, to establish baseline 1gG
concentrations against these serotypes.

Methods: A serum bank consisting of 7904 sera from individuals aged 0-79 years was used.
The 13 serotype specific IgG concentrations were assessed simultaneously using a
fluorescent bead-based multiplex immuno assay (MIA).

Results: Overall, the geometric mean IgG concentrations (GMCs) against the 13 serotypes
increased with age up to 5 years and remained at a plateau thereafter. Individuals appeared
to have antibodies against an increasing number of different serotypes with increasing age.
The lowest GMCs were found for antibodies directed against serotype 4 and 5, and the
highest against serotypes 14 and 19F. There was no uniform relationship between the
occurrence of serotypes causing invasive pneumococcal disease (IPD) and the GMCs.

Conclusions: This study provides an overview of the seroprevalence of IgG against 13
pneumococcal serotypes in a cross-section of the Dutch population. The results of this study
showed there was no uniform relationship between IPD incidence and GMCs. The GMCs
are likely dependent on the immunogenicity of the polysaccharides and on the frequency
and duration of pneumococcal exposure, which in turn depends on the frequency of
circulation of the pneumococcal serotypes.
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FALL OR SPRING FOR PNEUMOCOCCUS? CHANGES IN INVASIVE PNEUMOCOCCAL
DISEASE IN SPANISH CHILDREN

M. Espiau?, F.A. Moraga-Llop?, P. Soler-Palacin?, N. Larrosa?, A.M. Planes?, S. Uriona®, R.
Bartolomé?, C. Figueras!
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Background: Epidemiology of invasive pneumococcal disease (IPD) has changed since
routine introduction of 7-valent pneumococcal conjugate vaccine (PCV7) in childhood
vaccination calendar. Data from Spain and other countries where PCV7 is not routinely
included remain controversial.

Methods: A retrospective-prospective study was performed in a single tertiary care pediatric
hospital in Barcelona (Spain), in which data from all children aged < 16 years with culture-
proven IPD were compared in two different periods, before and after PCV7 introduction
(prevaccine period, January 2000-December 2002; vaccine period, January 2007-December
2009).

Results: Twenty-seven and 84 cases of IPD were studied in the first and second period,
respectively. The IPD rate increased from 19.65 to 50.84 episodes per 100,000 children-year
between the two periods (p< 0.05). A dramatic decrease in PCV7 serotypes was observed
(from 68.2% to 10.8%), and a consequent increase in non-PCV7 serotypes (from 31.8% to
89.2%) (p< 0.05). Penicillin susceptibility rose in the second period from 58.3% to 83.9% (p<
0.05). In the prevaccine period, bacteremia without focus and meningitis were the most
common clinical forms of IPD (55.5%), whereas respiratory forms increased to 69% in the
vaccine period (p< 0.05), with pneumococcal empyema being the most frequent clinical
presentation (39.3%).

Conclusions: Our study found statistically significant variations in IPD presentation in our
area between the prevaccine and vaccine eras, including a higher incidence and
predominance of non-PCV7 serotypes in the vaccine period, increased susceptibility to
penicillin, and more cases of respiratory disease. These changes are likely associated with
the introduction of PCV7, among other factors.
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PNEUMOCOCCAL SEROTYPES IN COMMUNITY-ACQUIRED PNEUMONIA IN
CHILDREN VACCINATED WITH PCV-7
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Aim: In countries with high vaccine coverage with PCV7, infections due to non-vaccine
serotypes increase progressively, but little is known in community acquired pneumonia
(CAP) in immunized children.

Methods and results: Among 76 children fully vaccinated with 7-valent conjugate vaccine
and hospitalized from 2006 to 2009 for community-acquired pneumonia, ten (13.1%) had
confirmed pneumococcal infections ( 4 pts with CAP and 6 patients with CAP & empyema).
All S. pneumoniae isolated blood culture were non-vaccine serotypes : 19A (3 pts), 1 & 7F (2
pts each), 5 (1 pt) and 2 patients with positive Binax® test in pleural fluid. Other causes of
CAP were Mycoplasma pneumonia (MP) in 10.5% and viruses in 26.3%. Two identical
studies were performed in the same unit before introduction of PCV7 in France, in 1992-96
and 1996-99. During the first period, 8/71 (11.2%) children with CAP had positive blood
culture for S pneumoniae and 10 /88 patients (11.4%) during the second period. The other
causes of CAP in these two studies were respectively 11.3% and 21.1% for MP and 42%
and 25.1% for viruses. Non-vaccine serotypes isolated in children CAP were non-vaccine
were relatively rare : 13.1% for serotype 1 and 1% for each serotypes 7F, 5 and 19A as
reported by national French survey in 1996, before vaccine introduction.

Conclusion: These data show that vaccine-type pneumococci are not rare in children
immunized with PCV7. The new PCV13 vaccine will be usefull, but the bacteriological survey
of CAP in children either immunized or not remains necessary.
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SEROTYPE DISTRIBUTION AND SENSIVITY TO PENICILLIN OF STREPTOCOCCUS
PNEUMONIAE ISOLATES THAT CAUSE INVASIVE DISEASE AMONG BRAZIL
CHILDREN

C.R.M. Yoshioka?, M.B. Martinez?, M.C.D.C. Brandileone?®, S.B. Ragazzi', M.L. Guerra3, S.
Santos?, H.H. Shieh?, A.E. Gilio*

'Paediatric, ?Microbiology, Hospital Universitario da Universidade de S&o Paulo,
3Microbiology, Instituto Adolfo Lutz, Sdo Paulo, Brazil

In Brazil the 10-valent pneumococcal conjugate vaccine(PCV 10) was introduced in to de
National Immunization Program in April 2010. We conducted a study to identify the most
common pneumococcal serotypes in children with invasive disease, correlate isolated
serotypes with those included in conjugate vaccines, and ascertain the sensivity to penicillin

Methods: From January 2003 to July 2010, a retrospective study of children with a
diagnosis of invasive disease for Streptococcus pneumoniae was conducted at the
University Hospital of S&o Paulo. Criteria for inclusion were: age greater than 29 day and
less than 15 years, with isolation of pneumococcus from a normally sterile site.

Results: The study included 198 children. Of these, 142cases of pneumonia, 29 bacteremia
, 20 meningitis, 3 cellulitis, 3 pyoarthritis and 1 pericarditis.The most common serotypes
were: for pneumonia 14(42,3%), 5(13,8%), 1(13%), 6B(6,5%) and 19A(4,1%); for bacteremia
were 14(34,5%), 6B(24,1%), 12F(6,9%), 19F(6,9%) and 18C(6,9%); for meningitis were
14(29,4%), 18C(11,8%), 10A(11,8%) and 19F(11,8%). The coverage rates of PCV10 and
PCV13 in meningeal disease was 64,7% and 76,5% respectively. For non-meningeal
disease was 84,4% and 93,8%. The sensitivity to penicillin in meningeal disease were:
sensitive(MIC< 0,06ug/mL) in 13 cases (65%) and resistant(MIC=0,12ug/mL) in 7 cases
(35%). For non-meningeal disease were: sensitive(MIC< 0,06ug/mL ) in 170 cases(95%),
intermediate resistant(MIC=4ug/mL) in 9 cases(5%).

Conclusions: Our results confirm a significant potential impact of PCV 10 for non-
meningeal disease but no for meningeal disease. The susceptibility testing results show that
penicillin is still the treatment of choice for non-meningeal pneumococcal disease.
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EXPECTED IMPACT OF 13-VALENT PNEUMOCOCCAL CONJUGATE VACCINATION IN
INVASIVE BACTERIAL INFECTION RATE IN THE PEDIATRIC EMERGENCY
DEPARTMENT

B. Gémez!, M. Herrero?, I. Gangoitit, J.L. Hernandez?, J. Benito?!, J. Sanchez?, S. Mintegit

!Pediatric Emergency Department, 2Department of Microbiology, Cruces Hospital,
Baracaldo, Spain

Objective: To study the impact we can expect from the introduction of the 13-valent
pneumococcal conjugate vaccine (PCV-13) in the spectrum of invasive bacterial infections
(IBI) in the Pediatric Emergency Department (PED)

Methods: Retrospective study of children under 14 years diagnosed with an IBI (bacterial
culture/protein chain reaction in blood or cerebrospinal fluid - CSF) in a PED of a tertiary
hospital between January 2008 and December 2010.

Results: Among 180,202 episodes, an IBI was diagnosed in 88 patients (36, 40.9%, under 1
year).

The most frequent diagnoses were: sepsis with/without meningitis 28 (31.4%), bacteraemia
21 (23.6%), pneumonia 13 (14.6%), meningitis 9 (10.1%). The most commonly isolated
bacteria were S. pneumoniae 33 (37.5%), N. meningitidis 21 (23.9%), E. Coli 9 (10.2%).

The bacterium was isolated from blood in 77 patients (27 pneumococcus, 18
meningococcus), from CSF in 3 (pneumococcus), and from both fluids in 8 (3
pneumococcus, 3 meningococcus, 2 Group B Streptococcus).

29 isolated pneumococcus were serotyped. The distribution of the serotypes related to the
different PCV was: 5 were included in the PCV-7 (17.2% CI 95% 7.1-35.0), 15 in the PCV-10
(51.7%, 95% CI 34.4- 68.6) and 25 in the PCV-13 (86.2% CI 95% 68.8-95.1).

None of the patients died. Two patients with invasive pneumococcal infection had sequels.
Conclusions: In the era of 7-valent PCV, pneumococcus is the leading cause of 1Bl in PED.

The introduction of 13-valent PCV may lead to a very significant decrease of IBI rate and
meningococcus may become the leading cause of IBI.
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PROSPECTIVE, MULTINATIONAL ACTIVE HOSPITAL-BASED EPIDEMIOLOGIC
SURVEILLANCE FOR IPD AND PNEUMONIA BURDEN AMONG CHILDREN IN
BANGALORE SOUTH ZONE, BANGALORE, INDIA

I. Balter!, R. Nisarga?, R. Premalatha®, M. Govindaraju®, R. Batuwanthudawe®, M.
Moscariello®, R. Hubler®, Y. Jian’, P. Kilgore®, S. Kim®, K.L. Ravi Kumar?, U. Pradeep?

pfizer, Paris, France, 2Kempegowda Institute of Medical Sciences, *Pediatrics Department,
Vani Vilas Hospital, “Indira Gandhi Institute of Child Health, Bangalore, India, °International
Vaccine Institute, Seoul, North Korea, ®Pfizer, Inc., Collegeville, PA, ‘"Cambridge Group, a
Part of on Assignment, Westport, CT, USA

Background and aims: Pneumococcus is a leading cause of childhood morbidity and
mortality. Invasive pneumococcal disease (IPD) data in India are scarce. This study
estimated IPD in the targeted population.

Methods: Prospective, hospital-based surveillance conducted from 27/2/2009 -26/2/2010.
Children 28d to <36m with temperature/temperature history 239.0°C (within 24h) or clinical
suspicion of IPD or >36m to < 60m with suspected IPD, residing in surveillance area were
eligible. Blood cultures were obtained from all enrolled children, cerebrospinal fluid (CSF) in
suspected meningitis, and chest radiographs (CXRs) in suspected pneumonia. IPD was
confirmed by pneumococcus-positive blood and/or CSF cultures.

Results: 5,249 children from estimated study population of 112,483 were enrolled.Mean age
= 19.8m, (66.5% = 28d to < 24m).17 children with IPD were confirmed (12[70.6%)]
pneumonia, 3[17.6%] meningitis, 2[11.8%)] bacteraemia). Overall, estimated IPD incidence
was 15.11/100,000 (28d—60m). Highest IPD incidence occurred in 6m to < 12m age group:
46.01/100,000.Pneumococcal serotypes: 6A (n=5; 29.4%); 5 (n=3;17.6%); 1 (n=2;11.8%),
14 (n=2;11.8%), and 9V, 19F, 3, 18C and 19A each one. 7-, 10-, and 13-valent
pneumococcal vaccine serotype coverage was 29.4%, 58.8%, and 100%, respectively.Four
of 16(25.0%) isolates were resistant to trimethoprim/sulfamethoxazole, 3(18.8%) to
erythromycin, and 1(5.9%) to ceftriaxone. 6A, 14, 1 and 19A showed antibiotic resistance.
6A isolates showed resistance to trimethoprim/sulfamethoxazole, ceftriaxone, and
erythromycin.Clinical pneumonia incidence among children aged 28d to < 6m and 28d to <
24m: 2,107.87/100,000 and 3,452.04/100,000, respectively. Incidence of CXR-confirmed
pneumonia: 983.26/100,000 (28d—60m).

Conclusions: IPD and pneumonia are important causes of morbidity in children of
Bangalore South Zone.
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PEDIATRIC PARAPNEUMONIC EMPYEMA EPIDEMIOLOGY IN SOUTHERN SPAIN
(2005-2009)

S.C. Lovillo, D.F. Neyra, D.M. Castillo, B.C. Santander, J.A.L. Leal, A. Porras, 1.0. Santaella
Pediatrics Infectious Disease, Universitary Hospital Virgen del Rocio, Sevilla, Spain

Objetive: To describe pediatric parapneumonic empyema(PPE) epidemiology in the
previous years to the introduction of the new generation of conjugate pneumococcal
vaccines (10 and 13-valent).

Methods: All patients < 14 years old admitted to a tertiary pediatric hospital with a diagnosis
of PPE were prospectively enrolled from January 2005 through December 2009.

Patients: Overall 219 patients had PPE. Incidence rates for PEE remained stable during the
study period with a non statistically significant increase in 2009 (p=0.08 for comparison with
2005). There was a significant higher frequency of PPE cases in the last quarter of 2009
compared to historical data for the same term in previous four years (p=0.001),coincidental
with increasing circulation of 2009 pandemic influenza A (H1N1) in our population. Median
age and duration of symptoms prior to admission were 44 months (intercuartilic range 32-70
m) and 4 days (intercuartilic range 3-6 days), respectively. Nearly a third (30%) of patients
were admitted to ICU. There were no fatalities. A microorganism was isolated from blood
and/or pleural fluid cultures in 21% PPE cases. Pneumococci were detected in 72% of
culture-positive and 79% culture-negative samples. Serotypes were determined for 104 PPE
cases; serotype 1 was the most prevalent serotype identified (42%) followed by serotypes
7F (20%), 3 (16%), 19A (8%) y 5 (7%).

Conclusion: Pneumococcal serotype 1 remained the most common cause of PPE cases
over the last 5 year period. Continued enhaced surveillance is essential to monitor impact of
new generation of pneumococcal conjugate vaccines in PPE epidemiology.
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INFLUENZA A (H1N1) 2009: VIRAL LOAD CORRELATES WITH EPIDEMIOLOGYCAL
CHARACTERISTICS AND COULD BE USED AS A RISK-MARKER OF SEVERITY[

C. Launes?, J.-J. Garcia-Garcial, |. Jordan?, L. Selva3, A. Martinez-Planas?, C. Mufioz-
Almagro®

!Department of Paediatrics - Infectious Diseases Unit, ?Paediatric Intensive Care Unit,
3Molecular Microbiology, Hospital Sant Joan de Déu - Universitat de Barcelona, Barcelona,
Spain

Aims: To describe the influenza A (HLN1) 2009 viral-load in admitted paediatric patients and
its relation with epidemiological and clinical characteristics.

Methods: Patients admitted with (HLN1) 2009 infection (confirmed by positive RT Real-Time
PCR for both matrix protein 2 (M2) and pandemic H1 genes in nasopharyngeal specimens)
were prospectively included from July to November of 2009. Viral-load was determined
through cycle-threshold (Ct) values of M2 gene corrected according to the Ct value of
internal control (human-myostatine-gene). Poor quality samples (internal control Ct > 27),
were excluded.

Results: Seventy patients were included. Viral-load was in relation with the time from onset
of fever to the moment of collecting the nasal aspirate (Spearman rho=-0.4; p< 0.05) and
with age (Spearman rho=0.4; p< 0.05). Children with encephalopathy and those with
immunosuppressive-chemotherapy had higher viral loads. Having more than 35,000
copies/mL at any time of disease was associated with requiring for mechanical ventilation
(invasive or non-invasive) with a relative risk (RR)=13.1 (95%CI:1.6-106). Patients who
exceeded that viral-load after four days of symptoms had an increased risk of requiring
mechanical ventilation (Fisher p< 0.02, RR=4.3 (95%CI:1.2-14.9) when comparing to those
that exceeded that viral-load and were still within the first three days of symptoms.

Conclusions: (H1N1) 2009 viral-load was in relation with age, comorbidity, and the time
from the onset of symptoms to the collection of the sample. Patients with high viral loads had
an increased risk of needing for mechanical ventilation, especially if they had those viral-
loads after four days of symptoms.
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CLINICAL CHARACTERISTICS OF SWINE FLU (HIN1) COMPARED TO OTHER
RESPIRATORY VIRUSES IN THE UNITED KINGDOM

L. Hill, J. Patel, J. Fallaha, E. Smit, S. Welch, S. Hackett, Paediatric Admissions, Heartlands
Hospital, Birmingham

Paediatrics, Heart of England NHS Trust, Birmingham, UK

Background and aims: During winter, paediatricians were concerned that clinical features
would not differentiate between H1IN1 and other viruses. We investigated whether Health
Protection Agency (HPA) H1N1 criteria were accurate in discriminating between different
viruses.

Methods: We reviewed the clinical characteristics of children presenting with viral illnesses
to the Paediatric Assessment Unit, Heartlands Hospital, Birmingham, UK between 1%
November and 1% December 2009. Data was analysed using StatsDirect.

Results: 217 patient notes were reviewed; 25 had positive viral throat swabs for respiratory
syncytial virus (RSV), 23 HIN1, 22 human metapneumovirus, 17 rhinovirus, 11
parainfluenza, 6 adenovirus, and 13 multiple viruses. 100 had negative swabs.

Children positive for HIN1 had significantly higher recorded temperatures only when
compared to RSV (p=0.02), rhinovirus (p=0.03) and negative swabs (p=0.02). Headache (p<
0.0001) and myalgia (p=0.041) occurred more frequently in HIN1 compared to all other
viruses, but arose only in 34% and 17% of HLN1 cases respectively.

12 children required HDU/ITU admission (8 negative, 2 HIN1 (of which one died), 1 RSV, 1
parainfluenza).

Duration of admission did not significantly differ between viruses.
50 children (23%) had underlying disease; 5 of which had H1INL1.

9% of all patients received oseltamivir and 32% received antibiotics with no significant
difference between viruses.

The HPA criteria sensitivity and specificity for HIN1 were 73.9% and 54% respectively.
Conclusions: Children with viral infections during winter were clinically indistinguishable

except for those positive for HIN1 with headache or myalgia. The HPA criteria did not
identify or differentiate HLN1 from other viruses.
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DOSE-RANGING PAEDIATRIC STUDY: IDENTIFICATION OF A NOVEL MF59-
ADJUVANTED 2A2B QUADRIVALENT INFLUENZA VACCINE

G. Della Cioppa?, T. Vesikari?, E.M. Sokal®, K. Lindert!, A. Arora*, U. Nicolay*

'Novartis Vaccines & Diagnostics, Cambridge, MA, USA, University of Tampere Medical
School, Tampere, Finland, *Université Catholique de Louvain, Brussel, Belgium, *Novartis
Vaccines and Diagnostics, Siena, Italy

Background and aims: Influenza B viruses from 2 antigenically dissimilar lineages often co-
circulate, and there is no cross-protection between these lineages. ldeal paediatric vaccines
are safe and offer long-term protection against all circulating influenza virus strains. This
study aimed to assess the safety and immunogenicity of different combinations of MF59
adjuvant and/or a second B strain added to high or low doses of TIV.

Methods: 410 healthy children aged 6-35 months were randomly assigned to receive
vaccines including combinations of 7.5ug or 15ug doses of the WHO recommended
influenza strains, 0%, 12.5%, 25%, 50%, 100% of the MF59 adjuvant dose approved for
elderly adults in FLUAD, and, for the quadrivalent vaccine, the addition of 7.5ug or 15ug of a
second B strain. Antibody levels were measured by haemagglutination inhibition at Days 1,
29, and 50. Adverse reactions were recorded for 7 days after each vaccine dose, and
adverse events were reported throughout the study period.

Results: The addition of a second B strain was immunogenic and did not affect
immunogenicity of the other strains. MF59-adjuvanted formulations, even at low levels of
MF59, induced superior antibody responses compared with non-adjuvanted influenza
vaccines. A higher immune response was observed with increasing MF59 dose. There was
no increase in adverse reactions with increasing MF59 dose, antigen dose, or the addition of
a second B strain.

Conclusion: MF59-adjuvanted quadrivalent influenza vaccine appears a viable combination
for use in young children. MF59 dose response supports the use of half the adult MF59 dose
in children.
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M59®-ADJUVANTED H1IN1 VACCINES IN CHILDREN 3-17 YEARS: SAFETY AND
IMMUNOGENICITY FOLLOWING A 1-YEAR BOOSTER VACCINATION

M. Lattanzi!, G. Leroux-Roels?, H.C. Rumke?, F. Baehner?, A. Arora!

!Novartis Vaccines & Diagnostics, Siena, Italy, ?Centre for Vaccinology, Ghent University
and Hospital, Gent, Belgium, *Vaxinostics BV, University Vaccine Centre Rotterdam
Nijmegen, Rotterdam, The Netherlands

Background and aims: There is a need for effective and safe paediatric vaccines that offer
broad, robust and long lasting protection. The aim of the present study was to assess the
immunogenicity and safety after a 1-year booster dose of an egg-derived MF59-adjuvanted
H1N1 vaccine (Focetria®). We also report 12 month follow-up safety data after the first 2
vaccine doses.

Methods: 410 children aged 3-17 years were randomly assigned to receive, at a 21 day
interval, two doses of either 3.75ug antigen with 50% of the standard MF59 dose, 7.5ug
antigen and the standard MF59 dose, or 15 ug antigen of HLN1 vaccine without adjuvant. A
third vaccine dose was administered after approximately 1 year (data available for 25%-60%
of the children across groups) using the MF59-adjuvanted seasonal influenza vaccine.
Antibody levels were measured by hemagglutination inhibition, local and systemic adverse
reactions were recorded for 7 days after the booster injection and adverse events were
reported throughout the study period.

Results: Geometric mean titers ranged from 11-15 at study start, 122-252 after 1 year (pre-
booster vaccination), and 2042-2260 at 3 weeks following the booster dose. Vaccinations
were well tolerated with reactions mainly mild to moderate in severity. In the 6-12 month
follow-up period, 8 SAEs and 6 cases of onset of chronic diseases were reported, none
related to the study vaccine.

Conclusions: Results of the present study further support the use of MF59-adjuvanted
H1N1 vaccine as a highly immunogenic and safe vaccine for active immunization against
H1IN1 influenza.
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ANTIBODY PERSISTENCE IN CHILDREN VACCINATED WITH ONE DOSE OF ASO3-
ADJUVANTED A/H1N1/2009 VACCINE AND THE EFFECT OF SEASONAL 2010-2011
INFLUENZA VACCINE

V. Gilcal?, M.E. Hamelin®, N. Boulianne!?, C. Sauvageau®?, M. Dionne'?, R. Gilca'?, D.
Skowronski*, G. Boivin®, G. De Serres'?

'Public Health Research Unit, Laval University Hospital Center, 2DRBST, Quebec National

Public Health Institute, 3Infectious Diseases, Laval University Hospital Center, Quebec, QC,
“Influenza & Emerging Respiratory Pathogens, BC Centre for Disease Control, Vancouver,

BC, Canada

Background and aims: In Canada, two doses of ASO3-adjuvanted A/HLN1/2009 vaccine
(Arepanrix®1.9ugHA) were recommended to children < 9 years. In the province of Quebec,
one dose of vaccine was recommended. We assessed the persistence of antibody one year
after a single dose of adjuvanted vaccine and the immunogenicity of seasonal 2010-2011
vaccine.

Methods: Children <9 year-old vaccinated in 2009 with ASO3-adjuvanted vaccine were
eligible to participate. In 2010, participants naive to seasonal vaccine received two and non-
naive, one dose of seasonal vaccine. Blood samples were collected before and 21-28 days
post-each dose. HAI test was used.

Results: 155 children participated. Before seasonal vaccination, 80% of participants had a
titer 21:10 and 46% a titer 21:40 to A/California/7/2009 (H1N1). Post-first dose of seasonal
vaccine, 98.4% and post-dose two, 100% had a titer 21:40. A 16.5-fold GMT increase was
observed post-first dose but none post-second dose. All 25 participants aged < 36 months
with a titer < 1:40 to B/Brisbane/60/2008 (Victoria lineage) before vaccination remained
under this threshold post-first dose. Twelve of these children received previously a seasonal
vaccine containing B Yamagata lineage. Post-second dose, 87% of naive participants had a
titer 21:40 to B/Brisbane/60/2008. The response to A/Perth/16/2009 (H3N2) was in the
previously reported range (275% 1:40). No SAE were reported.

Conclusions: One dose of adjuvanted vaccine induced a long lasting immunity against
A/California/7/2009 (H1N1) virus. One dose of seasonal vaccine was insufficient to induce
an adequate immune response to B/Brisbane/60/2008 strain in children < 3 years naive to B
Victoria lineage.
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SAFETY OF ADJUVANTED PANDEMIC INFLUENZA VACCINES: BACKGROUND RATE
OF NARCOLEPSY IN EUROPE

J. Dielemann?, A. Hviid?, T. Kilpi3, J. Storsaeter?, H. Heijbel®, C. de Vries®, K. Johansen’, C.
Santucci®, M. Sturkenboom?, J. Bonhoeffer®°, For the Narcolepsy Study Group of the
VAESCO Consortium

'Erasmus University Medical Center, Rotterdam, The Netherlands, 2Statens Serum Institut,
Copenhagen, Denmark, 3National Institute for Health and Welfare (THL), Helsinki, Finland,
“Norwegian Institute of Public Health, Oslo, Norway, *Swedish Institute for Infectious
Disease Control, Stockolm, Sweden, ®University of Bath, Bath, UK, ‘European Centre for
Disease Prevention and Control, ECDC, Stockolm, Sweden, ®ltalian Regulatory Authority
(AIFA), Rome, Italy, “Brighton Collaboration, **University Children's Hospital Basel, Basel,
Switzerland

Aim: To calculate background rates of narcolepsy in Europe and assess rates before (<
April 2009) and during (May-September) the pandemic and after the beginning of the
vaccination campaign (October 2009).

Methods: Seven European countries united in the VAESCO consortium used population
and health care databases to calculate background incidence rates (IRs). Countries used
standardized Jerboa® software locally on common input data to produce uniform
aggregated data, which could be transferred centrally for calculation of incidence rates (IR)
and pooling.

Results: 193 million person years (PY) including 18 million PY in 2009 and 2010 from
Finland, IPCI (NL) and GPRD (UK) were captured. Overall crude and non-validated
narcolepsy rates varied between 1.00 and 2.04 per 100,000 PY per country. Age-specific
incidence rates differed between countries. The pooled age standardized rate was 1.30
(95%CI: 1.10-1.52) per 100,000 PY. Overall rates remained within confidence limits of a 10-
year secular trend after start of the vaccination campaign. In 2009 narcolepsy rates
increased in 5-19 year olds in Finland and 20-59 year olds in IPCI while rates decreased in
GPRD. Rates started increasing before the vaccination campaign.

Conclusion: Background rates show different age distributions between countries. The
observed increase of narcolepsy rates in Finland and the Netherlands was significant but
started prior to the immunization campaign and involved different age groups. In the
Netherlands the affected age group did not correspond with the group targeted for
vaccination, in Finland it did. A European case control study is underway.
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IMMUNOGENICITY AND SAFETY OF INTRADERMAL INFLUENZA VACCINES WITH
DIFFERENT AMOUNT OF ANTIGENS IN OTHERWISE HEALTHY CHILDREN

S. Esposito, I. Picciolli, C. Daleno, R. Tenconi, A. Scala, L. Tagliaferri, C. Tagliabue, V.
Montinaro, N. Principi

Department of Maternal and Pediatric Sciences, Universita degli Studi di Milano, Fondazione
IRCCS Ca' Granda Ospedale Maggiore Paliclinico, Milan, Italy

Background and aims: Use of influenza vaccine in healthy children is debated mainly
because the conventional inactivated trivalent vaccine (TIV) is not always adequately
immunogenic. The intradermal (ID) administration of TIV is used in adults in order to
increase immunogenicity. This study was planned to evaluate the immunogenicity and safety
of ID-TIV vaccine in pediatric age.

Methods: Primed healthy children aged 3-14 years were randomized to receive ID-TIV
vaccine at the dose of 9 pg (n=38) or 15 ug (n=37) for each antigen using a pre-filled syringe
with micro-injection system. As controls, 37 age-matched healthy children receiving the
virosomal-adjuvanted influenza vaccine (VAIV) were enrolled. On blood samples drawn at
enrollment and after 28 + 3 days, antibody response was evaluated by hemagglutination
inhibition assay. Safety in the month following vaccination was analysed.

Results: Seroconversion and seroprotection rates against H1 and H3 antigens were >90%
in children receiving ID-TIV vaccine independently from the dose and 86.5% in those
vaccinated with VAIV. Response to B antigen was significantly better in children receiving
ID-TIV vaccines than VAIV (57.9% with ID-TIV 9 g, 62.2% with ID-TIV 15 ug, 32.4% with
VAIV; ID-TIV 9 ug or 15 pg vs VAIV, p< 0.05). All the vaccines were equally safe without
differences between groups, although children receiving ID-TIVs had more local reactions.

Conclusions: ID-TIV administration can improve immunogenicity of influenza vaccination in
pediatric age, particularly against B antigen. The antigens' dose of 9 ug seems adequate to
obtain an optimal immune response with a favorable safety profile.
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SAFETY OF A THREE SUBUNIT INFLUENZA VACCINE IN HEALTH CARE WORKERS
IN KURDISTAN: A CROSS SECTIONAL STUDY

J. Soltani?, M.J. Amjadi?

'Department of Pediatrics, *Kurdistan Center for Disease Control and Prevention, Kurdistan
University of Medical Sciences, Sanandaj, Iran

Background and aims: Influenza can cause severe morbidity and mortality. The most
effective strategy for preventing influenza infections is annual vaccination. The safety and
tolerability of several types of influenza vaccines have been investigated previously in
different countries. In this study the safety of trivalent inactivated surface antigen (subunit)
influenza vaccines Begrivac® (Novartis Company) was studied in health care workers.

Methods: This cross sectional study, started at August 2009 through July 2010 was
conducted in the Sanandaj Center for Disease Control and Prevention and consisted of two
parts: an early follow up for 2 weeks and late follow up 6 month after Vaccination. Nine
hundreds persons were engaged in the study during one year of the study. In each case a
guestionnaire completed for the Person and all symptoms or abnormal physical findings
were recorded.

Results: In part | of the study, post-vaccination complaints were as follows: Headache 5.3%,
Fever 7.9%, Weakness 9.6%, Chills 10.1%, Sweating 10.5, Arthralgia 20.2%, Malaise
21.5%. All adverse events were mild. Swelling of injection site in 30.3% of cases and
Pruritus of injection site in 32.9% of cases were observed. Redness and induration were also
reported by 42.5% of subjects. Local reactions were mainly mild and lasted for 1-2 days. No
systemic reactions were reported in part Il. None of the subjects in part | or Il experienced
any inconvenience.

Conclusion: The trivalent inactivated split influenza vaccine Begrivac® was safe and well
tolerated justifies the use of vaccine for the control of influenza.
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RISK FACTORS FOR PREVALENT TUBERCULOSIS INFECTION AMONG CHILDREN IN
GREENLAND

B. Soborg?, A.B. Andersen?, M. Melbye?, J. Wohlfahrt®, M. Andersson®, R.J. Biggar?, K.
Ladefoged?, V.O. Thomsen®, A. Koch®

!Department of Epidemiology, Statens Serum Institut, Copenhagen, Department of
Infectious Diseases, University Hospital of Odense, Odense, *Department of Epidemiology
Research, Statens Serum Institut, Copenhagen, Denmark, “Department of Internal Medicine,
Queen Ingrid's Hospital, Nuuk, Greenland, °International Reference Laboratory of
Mycobacteriology, Statens Serum Institut, Copenhagen, Denmark

Objectives: It is unknown why tuberculosis infection remains a significant problem in Arctic
communities. In the 1990ies the TB incidence in Greenland doubled and TB control efforts
were re-enforced, however the effect is not yet visible. This study examines risk factors for
Mycobacterium tuberculosis infection (MTI) among Greenlandic children in order to
characterize the children most at risk of infection during the current epidemic.

Material and methods: Between 2005 and 2007, a survey was undertaken among 1,797
Greenlandic school children using questionnaire and registry data analysed by prevalence
odds ratios (OR) and 95% confidence intervals. MTI was defined as a dual-positive
interferon gamma release assay and tuberculin skin test.

Findings: The overall MTI prevalence was 8.4% (152/1797). Among children with known TB
contact (10%), 26.6% were infected compared with 6.4% of children without TB contact.
Overall MTI increased with Inuit ethnicity (OR inuit vs non-inuit = 4.22(1.55-11.5)) and narrow age
gap to closest older sibling (OR«< 1yrvs 21 y=2.48(1.33-4.63). Self-reported TB contact modified
the profile to include household crowding and mother's education. Notably, siblings of an
older MTI-positive sibling were more than 14-fold more likely of being MTI-positive (OR infected
older sibling vs non-infected = 14.2 (575'350))

Conclusion: Ethnicity, sibship relations, domestic crowding, and maternal level of education
are factors associated with TB infection among Greenlandic children. The strong clustering
of MTI by household suggests family sources of exposure are important. The study findings
could aid target operational TB-control efforts towards the most vulnerable groups of children
in Greenland.
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EMERGENCE OF ESBL PRODUCING ORGANISMS IN PAEDIATRIC UTI
C. Mignon?, G. Mascart?, P. Lepage?, A. Vergison!
'ULB-HUDERF, >CHU-Brugmann, Brussels, Belgium

Background and aims: Limited data are available regarding community-acquired infections
due to extended spectrum beta-lactamase producing gram-negative pathogens (ESBL-GN),
particularly in children. We studied the evolution of ESBL-GN recovered from children with
UTI in a 170-beds tertiary care paediatric hospital in Brussels and analysed the potential
impact on empirical antibiotic treatment.

Methods: ESBL-GN were recorded prospectively for the years 2003-2009. Patients with
sampled urine growing an ESBL-GN in the first 24 hours were community acquired. UTI
cases were defined as positive microscopic examination and culture obtained from
catheterised sample, mid-stream or in very rare occasions bags in children with microscopic
examination showing more than 500 leucocytes and a dipstick performed directly on the
sample showing both positive leukocyte esterase and nitrites. Epidemiological and clinical
data were completed retrospectively.

Results: During the study period, 20 demonstrated UTIl caused by ESBL-GN were
community-acquired, all occurring from 2006 onwards. Among these 20 children, 13 had risk
factors for UTI (urinary tract abnormalities or recurrent UTI); 11 had pyelonephritis and were
treated IV. Empirical therapy (amoxi-clavulanate, second generation cephalosporin) was
inappropriate in 3 children, all with cystitis, all of them showed a favorable evolution. E. coli
was isolated in all but one case due to a K. pneumoniae.

Conclusion: ESBL-GN, particularly E. coli, emerge as a cause of community-acquired UTI
in children. Further studies are needed to determine how these common paediatric infections
will be treated empirically in the future.
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OSTEO-ARTICULAR INFECTIONS CAUSED BY STAPHYLOCOCCUS AUREUS
PRODUCING PANTON-VALENTINE LEUKOCIDIN IN CHILDREN

P. Lethellier, B. Ilharreborde?, C. Doit®, C. Vitoux?, P. Bidet*, F. Fitoussi?, P. Mariani-
Kurkdijian®, Y. Lefevre?, A. Faye?, S. Bonacorsi*, G.-F. Pennecot?, E. Bingen?, M. Lorrot®

!Pediatrics, Hopital Robert Debré, APHP, *Orthopedic Surgery, Hopital Robert Debré,
APHP, *Micrbiology, Hopital Robert Debré, APHP, *“Microbiology, Hopital Robert Debré,
APHP, Faculté de Médecine Denis Diderot, Paris 7, *Pediatrics, Hopital Robert Debré,
APHP, Faculté de Médecine, Denis Diderot, Paris 7, Paris, France

Background: Panton-Valentine leukocidin (PVL) secreted by Staphylococcus aureus is
known to cause severe osteo-articular infections (OAl) in children.

Aims: To analyze the complications of S. aureus I0OA during adapted treatment (antibiotic
and surgical drainage) and their occurrence in relation with PVL production.

Methods: We retrospectively analyzed cases of children hospitalized with SA OAl in Robert
Debré Hospital (Paris, France) from April 2000 to May 2010.

Results: 73 children were identified (29arthritis, 32osteomyelitis, 12osteo-arthritis). The
children mean age was 8,3years (range: 0.5-17.5). S. aureus was obtained from blood
(n=37) or synovial fluid (n=28) or bone (n=8) were methicillin- susceptible in 88% of cases.
16/58 (28%) isolates were PLV+. 13/16 strains of S. aureus PVL+ were methicillin-
susceptible.

44 children (49 %) presented complications. Complications were more frequent in group
PVL+ versus PVL- (62% vs 38%, p< 0,001) with abscess (44 % vs 17 %), subperiosteal
abscess (44 % vs 17 %), myositis (31 % vs 2 %), pneumonia (37 % vs 7 %), and
thrombophlebitis (19 % vs 0 %). In group PVL+, 13/16 children (81%) presented
complications occurred in the first 5 days of treatment versus 13/42 children (31%) in group
PVL-. No complications occurred after 16 days of treatment in group LPV- whereas 2
children of the LPV+ group presented late suppurative complications, at 41 and 49 days of
treatment.

Conclusions: The presence of PVL is associated with complications in 87% of cases,
comforting its role in the severity of the disease.
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ASEPTIC MENINGITIS IN PEDIATRICS: A NEW INSIGHT INTO AN OLD DISEASE
M.A. Passas, S. Costa, R. Rocha, S. Lima, M. Tavares
Paediatrics, Hospital S.Jodo, Porto, Portugal

Background and aims: Aseptic Meningitis is a common infection of the central nervous
system in children, for which the diagnosis is based on clinical criteria and conventional
laboratory methods. Uncertainty in diagnosis results in prolonged hospitalization and
unnecessary use of antibiotics.The aim of this study is to determine the epidemiological,
clinical and laboratory characteristics of aseptic meningitis in a portuguese pediatric
population.

Methods: Retrospective study of patients admitted to the Pediatric department of a tertiary
care hospital who had as discharge diagnosis aseptic or viral meningitis from January 2005
through December 2010.

Results: A total 293 children, median age 4.9+3.7 years, were identified. Most cases
occurred during summer. The dominant clinical signs were headache, vomiting and positive
meningeal signs in children older than 2 years and fever, anorexia, irritability if younger than
2 years. The median of the cerebrospinal fluid (CSF) cell count was 75 /mm3. Enterovirus
RNA was detected in CSF in 213 of 279 (76%) children tested. 101 cases (34.7%) received
antimicrobial therapy, and 65.3% did not receive any.

Children with positive enterovirus PCR (polymerase chain reaction) had shorter
hospitalization (P< 0.001) and shorter duration of antimicrobial therapy (p< 0.001) as
compared to children who had negative PCR or were not tested. There were no serious
complications or deaths.

Conclusions: Enteroviruses are the leading cause of aseptic meningitis in children.
Enterovirus PCR reduces the time required for identification of the causative agent and may
decrease the use of empiric therapy with antibiotics and shorten hospitalizations.
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OUTCOMES OF MENINGOCOCCAL SEROGROUP B DISEASE IN CHILDREN &
ADOLESCENTS: FINDINGS FROM A LARGE NATIONAL CASE-CONTROL STUDY

R.M. Viner?!, H. Johnson?, S. Latham?, L. Hudson?®, J. Edmunds?, H. Bedford?, E.
Kaczmarski?, M. Ramsay*, K. Rajput®, R. Booy®, D. Christie?, Mosaic Study Group

University College London, ?London School of Hygiene and Tropical Medicine, *UCL
Institute of Child Health, “Health Protection Agency, >Great Ormond St Hospital, London,
UK, ®University of Sydney and The Children’s Hospital at Westmead, Sydney, NSW,
Australia

Background: Nations are facing imminent decisions about introduction of new vaccines
against meningococcal serogroup B (MenB) disease. Contemporary robust data on
sequelae of MenB disease are needed to inform these decisions.

Methods: We present final results from a nationally representative case-control study (UK)
of 221 matched pairs aged 3-16 years. Cases were identified through a national database
and controls via case GPs. Consenting subjects underwent a standardised assessment.
Matched analyses were undertaken using Generalised Estimating Equations (GEE) and
conditional logistic regression (CLR).

Results:
| |Case \Control \Matched p \Effect size
\Verbal IQ 1100.7 107.4 <0.0001 -0.46
IPerformance 1Q /98.2 1105.0 <0.0001 -0.44

Bilateral Hearing 0 0 Odds ratio 2.9
loss <=40db > 1.0% 0.02 (1.2, 7.0)
\Cochlear implant |2.4% 0 0.006 -
\Working memory |96.4 1103.7 <0.0001 -0.44
fExec.““"e 54.7 49.9 <0.0001 0.34

unction

Psychiatric 0 0 Odds ratio 3.0
disorder 15% 3.5% <0.0001 (1.2, 7.5)
Amputation with 1, 5q, 0 0.04 :

disability
[Epilepsy 2.1% 0.3% 0.04 -

[Outcomes]

Cognitive findings were unchanged when repeated in those without significant HL.

Conclusions: MenB disease is associated with a marked series of deficits in survivors . This
is the largest outcome study ever taken. Economic evaluation of these deficits will inform
vaccine development and implementation decisions and improved aftercare for survivors.
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TICK-BORNE ENCEPHALITIS IN CHILDREN; CLINICAL COURSE AND OUTCOME
A. Fowler?, A. Danielsson?, M. Eriksson3, R. Wickstrom#

'Dept of Women’s and Children’s Health, Karolinska Institutet, ’Sachs' Children's Hospital,
3pediatric Infectious Disease Unit, “Neuropediatric Unit, Karolinska University Hospital,
Stockholm, Sweden

Introduction: TBE is an important arthropod-borne infection in endemic areas. Sequelae
are seen in 1/3 of adult patients. The aim was to study the clinical course and outcome after
TBE in children.

Methods: All children with TBE in Stockholm during 2004-2008 were identified from records
at the local CDC. Hospital records were studied retrospectively and questionnaires grading
persisting symptoms and executive function were used at follow-up in 2010.

Results: 30/65 children had mild, 11 moderate and 24 had severe symptoms. Mean age
was 10.8 years; children with mild symptoms tended to be younger. A biphasic course was
seen in 47/65, 1 child had received vaccine in full dose. Fever, headache and nausea were
seen in most children, stiffness of the neck, abdominal pain and focal neurological symptoms
in 17-25. Six children had seizures during the acute phase. EEG changes were seen in 90%
of children with moderate-severe symptoms. The white blood cell count, glucose, lactate and
protein levels in the CSF did not differ with severity of the disease.

Three children were admitted to the ICU. Children with severe symptoms stayed longer at
hospital (10.4 days) compared to children with milder symptoms (5.9).

36/60 children have, so far, returned the follow-up questionnaires showing persisting
symptoms in 30; headache, cognitive problems, irritability and fatigue dominating. Problems
with executive functions were seen in 39%.

Conclusions: TBE is a serious disease which seems to cause residual problems in a large
proportion of infected children. Future studies are needed to elucidate this further.
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BRAIN SPECIFIC PROTEINS: NEURON SPECIFIC ENOLASE AND S 100B IN
CHILDREN WITH ACUTE MENINGITIS

A.A. Eltayeb?, H.G. Rashed?
'Pediatric Department, ?Clinical Pathology, Assiut University, Assiut, Egypt

Background: Despite the evident recent advances in diagnosis and treatment of meningitis,
the disease continue to be a leading cause of mortality and sequelae. However, some
biochemical markers have been studied with the aim of early diagnosis and management

Aim of work: Is to evaluate the levels of neuron specific enolase (NSE) and protein S100 B
both in serum and CSF in cases with bacterial and non bacterial meningitis, as well as their
relation to the outcome.

Patients and methods: The study included 48 patients with acute meningitis admitted to
PICU at children university hospital .The age ranged from 2 month - 6 years. also 20 cases
with matchable age and sex diagnosed as febrile convulsions were taken as controls. CSF
examination blood culture, estimation of serum and CSF NSE and protein S1008 were done.

Results: The levels of serum and CSF NSE were insignificantly different in cases with
bacterial than non bacterial meningitis but significantly higher than controls. While the levels
of protein S 1008 in the serum and the CSF showed significantly higher levels in cases with
bacterial than non bacterial meningitis The overall morbidity was 30.7% in bacterial versus
13.6 % in non bacterial meningitis.

In conclusion, CSF and serum NSE are reliable markers of brain damage in acute
meningitis but cannot differentiate bacterial from nonbacterial meningitis. CSF and serum S
1008 can be a helpful tool in differentiating bacterial from nonbacterial meningitis. CSF NSE
may be used as a prognostic marker of outcome in bacterial meningitis
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SALMONELLA OSTEOARTICULAR INFECTION IN SICKLE CELL DISEASE CHILDREN
IN PARIS AND ILE-DE-FRANCE, A 12 YEARS RETROSPECTIVE MULTICENTER
STUDY

S. Dugué?, M. Benkerrou?, B. llharreborde?, G. Ithier, P. Mariani-Kurkdjian?, A. Ferroni?, Z.
Péjin Arroyo?, C. Glorion?, H. Vu-Thien3, B. Quinet®, P. Mary3, C. Guiton*, F. Bernaudin®, M.-
H. Odievre®, M. de Montalambert?, G.-F. Pennecot!, A. Faye?!, E. Bingen?, M. Lorrot!

'Hopital Robert Debré APHP, Faculté de Médecine Denis Diderot, Paris 7, ?Hopital Necker-
Enfants Malades APHP, Faculté de Médecine Descartes, Paris 5, *Hopital Armand
Trousseau APHP, Faculté de Médecine Pierre et Marie Curie, Paris 6, “Hopital Kremlin-
Bicétre APHP, Faculté de Médecine Paris-Sud, Paris 11, Paris, *Centre Hospitalier
Intercommunal de Créteil, Créteil, ®Hopital Louis-Mourier APHP, Faculté de Médecine Denis
Diderot, Paris 7, Paris, France

Background and aims: Salmonella osteoarticular infection (OAl) is a severe condition in
sickle cell disease (SCD) patients.

Methods: Retrospective analysis of SCD children hospitalized for Salmonella OAI between
1997 and 2009 in several hospital of Paris and the region of Ille de France. Salmonella sp.
was isolated from the blood (n=16), pus (n=12) or articular aspirates (n=12).

Results: 24 cases were analyzed. The median age was 35 months (SD +59.5, range 8
months to 15 years). Before admission, the most common symptoms were pain (92%), fever
(67%) and gastro-intestinal symptoms (46%). At admission, 16 patients (67%) had a single
site of OAI, 8 patients (33 %) had several concomitant sites of OAI. Arm was involved in
79% of children and the humerus was the most affected bone (50% of children). The initial
median CRP was high (124 mg/L, SD + 88.1, range: 0-275 mg/l). 38% of osteoarticular
samples grew Salmonella sp despite initiation of antibiotic therapy (from 1 to 102 days).
Intravenous antibiotics with a third generation cephalosporin and ciprofloxacin were given in
all cases during a long period (mean: 9 days, SD+17, range 7 to 81 days). 79% of the
patients needed surgical drainage. 50% of patients needed more than one surgical drainage
for subsequent arthritis, osteomyelitis or sub periostal abscess.

Conclusions: Salmonella OAI remain a therapeutic challenge in children with SCD with
frequent subsequent extension of the infection despite medical and surgical treatment.
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HIGH CONCENTRATIONS OF AMNIOTIC FLUID PRO-INFLAMMATORY CYTOKINES IN
HEALTHY NEONATES ARE ASSOCIATED WITH LOW RISK OF RSV BRONCHIOLITIS

M. Houben?, M. Rovers?, B. Wilbrink?, M. Belderbos?, E. Bloemen-Carlier!, G. Visser?, J.
Kimpen?, L. Bont!

'Pediatrics, 2Julius Center for Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht, *Laboratory of Infectious Diseases and Perinatal Screening, National
Institute of Public Health, Blthoven, *Obstetrics and Gynecology, University Medical Center
Utrecht, Utrecht, The Netherlands

Background and aims: The burden of respiratory syncytial virus (RSV) bronchiolitis in
individual children and their families, the medical system, and society is considerable.
Mechanisms underlying RSV bronchiolitis in healthy term infants are largely unknown. We
aimed to determine whether high amniotic fluid interleukin-8 (IL-8) and tumor necrosis factor-
a (TNF-a) protect against RSV bronchiolitis in healthy term infants.

Methods: Prospective birth cohort study of healthy term newborns, born after uncomplicated
pregnancy of 237 weeks. Of 882 eligible newborns, 292 (33%) were enrolled. Amniotic fluid
was collected during labour. In case of medical attention for respiratory symptoms during the
first year of life, a nose-throat swab was taken to establish the presence of respiratory
viruses by PCR.

Results: Physician-attended RSV infection was observed in 27 (9.3%) of 292 children at
median age 6 months. Amniotic fluid concentrations of IL-8 were higher in children without
physician-attended RSV infection than in children with physician-attended RSV infection
(11.1 vs 5.5 ng/mL, P=.002). Similarly, in children without physician-attended RSV the
proportion of detectable amniotic fluid TNF-a was higher (159/265 (60%) vs 8/27 (30%),
P=.002). Among children with physician-attended RSV infection, amniotic fluid IL-8 was
inversely correlated to the number of wheezing days during the first year of life (p=-0.38,
P=.048).

Conclusions: High concentrations of amniotic fluid IL-8 and TNF-a are associated with low
risk of RSV bronchiolitis in healthy infants. We hypothesize that direct exposure of fetal lungs
to pro-inflammatory signals induces local protection against viral infection during infancy.
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LENGTH OF HOSPITAL STAY FOR RESPIRATORY SYNCYTIAL VIRUS (RSV) IN
PROPHYLAXED VERSUS NON-PROPHYLAXED PREMATURE INFANTS

K.L. Gooch?, K. Buesch?, H. Khong?®

!Global Health Economics and Outcomes Research, Abbott Laboratories, Abbott Park, IL,
USA, ?Abbott GmbH & Co. KG, Ludwigshafen, Germany, *Aspen Stone Terrace, Calgary,
AB, Canada

Background and objective: RSV is the most prevalent cause for lower respiratory tract
infection (LRTI) hospitalizations in infants under 2 years of age. Palivizumab for RSV
prophylaxis helps reduce the risk of severe RSV disease that requires hospitalization in high-
risk infants. The objective was to determine the difference in hospital length of stay (LOS)
among premature infants who received and did not receive RSV prophylaxis.

Methods: Premature infants (< 37 weeks of gestational age) hospitalized within the first year
of life for a LRTI were extracted from the 13 Medical Claims database (2000-2008).
Prophylaxed infants were defined as having at least 1 dose of palivizumab prior to
hospitalization. Multivariate regression determined the difference in hospital LOS, while
adjusting for confounders including birth gestational age, birth weight, age at admission and
medical comorbidities.

Results: The database identified1728 premature infants that were hospitalized due to RSV-
confrmed LRTI. 36 (2.1%) had received palivizumab. Univariate analysis showed
palivizumab-prophylaxed infants had more comorbidities (p=0.038), and were born at an
earlier gestational age (p=0.005). The multivariate model revealed that prophylaxed infants
had, on average,1.4 fewer days LOS in hospital for severe RSV (p-value=0.032).

Conclusions: These data suggest that compared to premature infants not receiving at least
1 dose of palivizumab, there is an independent association between prophylaxed infants and
a decreased LOS for a severe RSV hospitalization. Reasons for this finding, validation of
these results in other country databases, as well as an assessment of the impact of full
palivizumab adherence and LOS, warrant further research.
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EFFECT OF INHALED HYPERTONIC SALINE SOLUTION TO TREAT INFANTS
HOSPITALIZED WITH VIRAL BRONCHIOLITIS

A.H.J. Hochs?, J. Teunissen?, M.L.G. Janssen-Heijnen?, B.F. Loza?, Trial Research Group

'Department of Paediatrics, ?Department of Epidemiology and Statistics, VieCuri Medisch
Centrum voor Noord-Limburg, Venlo, The Netherlands

Background and aims: At present there is only symptomatic treatment available for acute
viral bronchiolitis. However none of these treatments are evidence-based. Recent trials show
a reduction in hospital stay after inhalation of 3% hypertonic saline solution.This randomised
double-blind, placebo-controlled, interventional multicenter trial, performed at 12 peripheral
and academic Dutch hospitals, compares nebulization with hypertonic saline, either a 3% or
6%, with 0.9% isotonic saline.The primary end point is the time to discharge, aiming to
achieve a 25% reduction in hospital stay.

Methods: Children younger than two years with clinical diagnosis of viral bronchiolitis, not
responding to a single inhalation with Salbutamol 2.5 mg may be included after obtaining
informed parental consent. Trial medication will be nebulized three times daily until
discharge criteria are met.

Results: The analysis was performed on the data of 119 patients, all included in the season
2009-2010. Patient characteristics and the number of exclusions didn't differ significantly.
The duration of hospital stay, need for tube feeding and supplemental oxygen shows no
significant difference, but there is a trend that 3% seems to be more effective than the other
two concentrations.

Conclusions: Preliminary analysis showed no significant reduction in hospital stay but a
trend that 3% hypertonic saline is the most effective regarding reduction in duration of
hospital stay, need for supplemental oxygen and tube feeding. The use of 6% hypertonic
saline solution seems to be safe but has no additional benefit even compared with 0.9%.
More research will be necessary to clear up this trend.

On behalf on the Trial Research Group: A.A.P.Vaessen-Verberne, J.Wesseling,
A.L.M.Boehmer, R.vanGent, H.J.L.Brackel, C.C.J.M.Smeets, R.deMoor, P.P.Rosias,
R.P.Droog, S.Potgieter, M.D.Ottink, J.J.E.Hendriks, D.Logtens-Stevens
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SURVEILLANCE OF VIRAL RESPIRATORY INFECTIONS IN THE EMERGENCY
DEPARTMENT USING MICROARRAYS

S. Kouni?, P. Karakitsos?, A. Chranioti?, M. Theodoridou Papagrigoriou?, A. Michos?

First Department of Pediatrics, University of Athens, Aghia Sophia Children's Hospital,
’Department of Cytopathology, University Hospital Attikon, Athens, Greece

Introduction: Impact of viral coinfections and recently discovered viruses on epidemiology
of respiratory infections (RI) is still unclear.

Aim: To study the viruses that are involved in the etiology of Rl we used microarrays that
allow simultaneous detection of many viruses.

Methods: Rhinopharyngeal washes were taken from children (1 month-14 years) who
presented in the emergency department from 1/2009 - 12/2010 with Rl and treated as
outpatients. Laboratory investigation was done for 17 viruses using a microarray platform.

Results: Out of 200 children, upper (URI) and lower (LRI) respiratory infections were
diagnosed in 104 and 96 respectively. Viral coinfections were found in 20% of children. The
most frequent combinations in URI were the PIV3 -Rhinovirus(9%), PIV- RSV(3%) and in
LRI RSV-INFL(8%) and RSVA-RSVB(5%). PIV in URI and RSV in LRI were the prevalent
viruses found in coinfections. The most common causes of single infection in URI were
PIV3(22.7%), HRSVB(9%), Rhinovirus(9%), Enterovirus(7.5%), Infl(3%), Bocavirus(3%),
Adenovirus(3%), HMPV(1.5%) and in children with LRI were RSVB(14.5%),
Rhinovirus(11.2%), PIV3(11.2%), PIV4(11.2%), Influenza(8%), HRSVA(5%) and
HMPV(3.2%). Respiratory distress was associated with Rhinovirus infection (P = 0.006),
while no statistically significant relationship with severity was observed regarding viral
coinfections (P = 0.667).

Conclusions: Viral coinfections and recently discovered viruses are involved in significant
percentage of outpatient RI. Nevertheless, they are not associated with more serious clinical
presentation as happens with rhinovirus infection that is related with respiratory distress.
Viral microarrays method can probably help to reduce unnecessary hospitalizations and use
of antibiotics in outpatient settings.
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THE EFFICACY OF ZINC SUPPLEMENTATION IN YOUNG CHILDREN WITH
RECURRENT ACUTE LOWER RESPIRATORY INFECTIONS: A RANDOMIZED
DOUBLE-BLIND CONTROLLED TRIAL

U.H. Shah'?, M.A. Malik?, S. Alam?, M. Riaz®, A.K. Shaheen?, M. Altannir®

'Paediatrics, The Canberra Hospital, Canberra, ACT, Australia, 2Paediatrics, Jawaharlal
Nehru Medical College Hospital, AMU, Aligarh, India, *Research Centre, King Fahad
Medical City, Riyadh, Saudi Arabia

Aim: To assess the efficacy of zinc in reducing respiratory morbidity in children aged 6-59
months with recurrent acute lower respiratory Infection (ALRI).

Methods: This randomized double blind controlled trial selected children with recurrent ALRI
referred to department of Pediatrics, Jawaharlal Nehru Medical College Hospital. Children
were randomly assigned to receive either 10mg zinc gluconate or placebo for 60 days.
Demographic and clinical data were collected at baseline and every two weeks during the six
month study period.

Results: The final analysis included 96 children allocated equally to the two groups. The
incidence of ALRI and severe ALRI were significantly lower in zinc group compared to
placebo group (20.8% vs. 45.8% (p=0.009) and 21.7% vs. 58.3% (P< 0.001),
respectively). The ALRI free days were higher in the zinc supplemented group (P<
0.001),whereas the duration of ALRI episode; fever and rapid breathing were significantly
shorter in zinc group (P< 0.001). The medians of serum zinc concentration were comparable
at baseline but increased significantly in the zinc group at two month (P= 0.000). The median
recovery time of morbidity was significantly shorter in zinc group compared to placebo group
(10 days vs.18days) (P< 0.001).Lower risk (20.8%) of two or more episodes of ALRI was
observed in zinc group in comparison to placebo group 45.8% (p= 0.009), with absolute risk
reduction (ARR) of 25%.

Conclusions: This trial proved a beneficial effect of the sole zinc supplement resulting in a
significant reduction in respiratory morbidly among children less than 5 years with recurrent
ALRI.
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BACTERIAL CELL WALL COMPONENT MURAMYL DIPEPTIDE SYNERGIZES WITH
RESPIRATORY SYNCYTIAL VIRUS IN CYTOKINE PRODUCTION

M.E.P. Vissers, P.W.M. Hermans, G. Ferwerda

Laboratory of Pediatric Infectious Diseases, University Medical Center St Radboud,
Nijmegen, The Netherlands

Hospitalizations due to respiratory syncytial virus (RSV) have been associated with
respiratory bacterial co-infections. The mechanism behind this synergy is thus far unknown.

The bacterial cell-wall component muramyl dipeptide (MDP) is recognized by the intracellular
pattern recognition receptor NOD2. NOD2 is a modulator of signals transmitted through
TLRs. RSV can be recognized by TLR3, TLR4 and TLR7/8. Our hypothesis is that RSV
induced TLR activation is enhanced by NOD2 stimulation.

Human PBMCs were stimulated for 24hrs with RSV-A2, purified TLR ligands and MDP.
Subsequently cytokines were measured.

Stimulation with RSV-A2 or MDP resulted in low cytokine responses. However, a
combination of both stimuli resulted in high cytokine responses. Ratio's were calculated,;
[RSV+MDP]/[RSV]+[MDP]. The combination of both stimuli resulted in a 2.0+0.28, 3.8+1.07,
2.2+0.30 fold increase in respectively IL-6, TNF and IL-1beta production.

Stimulation of PBMCs with specific ligands for TLR3 and TLR 7/8 in combination with MDP
did not show synergy. Viral ssRNA and dsRNA are therefore not the viral ligands that cause
the synergy. This excludes TLR3, TLR7 and TLR8 as potential receptors involved in the
crosstalk with NOD2.

Blocking TLR4 internalization with dynasore induced a 3.5 fold increase of the synergy in
cytokine production when MDP and RSV were combined. This suggests that the crosstalk
between RSV and MDP is TLR4 dependent and TRIF independent.

We show a synergy between MDP and RSV for the induction of cytokines which is
independent of intracellular TLR recognition and therefore most likely TLR4 dependent.
Ongoing experiments have to confirm this conclusion.
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PERTUSSIS AFTER END OF A MASS VACCINATION PROJECT - END OF THE
"VACCINATION HONEY- MOON"

B. Trollfors?, L. Dotevall?, V. Sundh®*, C. Welinder-Olsson®

'Paediatrics, ?Department of Communicable Diseases, *Department of Geriatrics,
“Gothenburg University, >Department of Bacteriology, Gothenburg University, Gothenburg,
Sweden

After 16 years of no vaccination against pertussis in Sweden, mass vaccination of infants
and catch-up vaccination of children up to 10 years with a pertussis toxoid vaccine was
performed in the Greater Gothenburg area 1995 - 1999. In 1999 56 % of all 10 year old
children born in Greater Gothenburg had received 3 doses of the pertussis toxoid. No
booster doses were given. This led to almost complete elimination of pertussis. The aim of
the present study was to follow the incidence of pertussis after end of the mass vaccination
project (1999 - 2009) as reflected by cultures and/or PCR. A reemergence was seen from
the end of 1999 with a peak in 2004 followed by a decrease when booster doses to both 6
and 10 year old children were introduced in 2005 - 2006. From July 1, 1999 through
December 31, 2009 a total of 1973 cases were diagnosed with culture or PCR. The disease
was prevalent in all age groups. The highest documented incidence was seen in infants. 450
patients with verified pertussis had received 3 doses of pertussis toxoid in the mass
vaccination project and some other trials (comprising a total of 69,423 children). The mean
time from the last dose to the laboratory verification of pertussis was 5 years in these 450
cases. In conclusion, pertussis is still not eliminated from the area. Booster doses are
needed but the numbers and optimal timing are not known.
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'DECLINE OF IGG-PERTUSSIS TOXIN MEASURED IN UMBILICAL CORD BLOOD AND
NEONATAL SERUM'

N.A. van Welie!, L.H. Elvers?, J.C.M. van Huisseling®, P.F. Teunis*®, F.G.A. Versteegh?

'Paediatrics, Groene Hart Ziekenhuis, Gouda, ?Diagnostic Laboratory for Infectious
Diseases and Perinatal Screening, National Institute of Public Health and the Environment
(RIVM), Bilthoven, *Gynaecology, Groene Hart Ziekenhuis, Gouda, *Epidemiology and
Surveillance Unit, Centre for Infectious Disease Control (RIVM), Bilthoven, The Netherlands,
*Hubert Department of Global Health, Rollins School of Public Health, Emory University,
Atlanta, GA, USA

Background and aims: Maternal pertussis-specific antibodies are passively acquired by
infants during pregnancy. IgG-pertussis toxin (IgG-PT) concentration of >20 U/ml (= >In 3,0)
is assumed to protect neonates against pertussis. To evaluate the amount at birth and
course in the first two months of life of IgG-PT, we examined IgG-PT concentration in
umbilical cord blood and at 3 times in the neonatal period.

Methods: IgG-PT was measured by validated 1gG-specific enzyme-linked immunosorbent
assays in umbilical cord blood and in dried blood spots on filter paper cards prepared from
umbilical cord blood. These measurements were comparable. Children, born between April
2006-December 2008 with concentrations of IgG-PT >30 U/ml in umbilical cord blood were
included. IgG-PT was again measured at the age of 5 days, 1 month and 2 months in dried
blood spots. Mean concentrations of IgG-PT were calculated.

Results: The mean concentration of IgG-PT in umbilical cord blood was 60,1 U/ml (In 4,1;
0,6 SD; N=103). At the age of 5 days, 1 month and 2 months, mean concentrations of IgG-
PT were 40,6 U/ml (In 3,7; 0,5 SD; N=103), 20,7 U/ml (In 3,0; 0,7 SD; N=62) and 16,7 U/ml
(In 2,8; 0,9 SD; N=61) respectively.

- Umbilical cord 1 month IgG- |2 months IgG-
Umbilical cord |\ ' jo-pr |2 9YS I9G-PT \nr o e |PT Guthrie
blood IgG-PT , Guthrie card
Guthrie card card card
In 4,1 4,0 3,7 3,0 2,8
'SD 0,6 0,5 0,5 0,7 0,9
IN 103 103 1103 62 61
U/ml 60,1 56,4 40,6 20,7 16,7

[lgG-pertussis toxin concentration ]

Conclusion: Only 4% of neonates had IgG-PT >30U/ml in umbilical cord blood, which
declines to levels around the concentration needed for protection against pertussis (>20
U/ml) in the first two months of life. Hence, it is of great importance to further investigate
safety of maternal immunization during pregnancy to prevent life-threatening pertussis in
newborns.
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THE B-CELL RESPONSE TO PRIMARY AND BOOSTER DOSES OF MENACWY-CRM
VACCINE ADMINISTERED AT 2, 4 AND 12 MONTHS OF AGE

G. Blanchard-Rohner?, M.D. Snape?, D.F. Kelly?, T. John?, D. O'Connor?, E.A.
Clutterbuck?, B. Ohene-Kenat, C. Klinger!, H. Parks?, E. Kibwana?, S. Brar?, P. Dull®, P.
Juszczak®, A.J. Pollard*

'Department of Paediatrics, Oxford Vaccine Group, University of Oxford, Oxford, UK,
“Department of Paediatrics, Children's Hospital of Geneva, University Hospital of Geneva,
Geneva, Switzerland, *Novartis Vaccines and Diagnostics, Cambridge, MA, USA

Background and aims: A new quadrivalent meningococcal vaccine conjugated to CRM
(MenACWY-CRM) is immunogenic in young infants. In this study we assessed the memory
B-cell and antibody responses after a primary course and a booster dose of MenACWY-
CRM in infants.

Methods: 216 healthy infants were primed at 2 and 4 months of age and boosted at 12
months of age with MenACWY-CRM. Blood samples were obtained from all children at 5, 12
and 13 months of age. The memory B-cell response was measured by ELISPOT and serum
antibodies measured using a serum bactericidal assay with human complement (hSBA).

Results: At 5 months of age, after primary immunisation, serogroup-specific memory B-cells
were detectable in fewer than 25% of children, although protective hSBA antibody titres
(21:8) were detectable in more than 94% of children against serogroup C and W-135, in 87%
against serogroups Y, and in 58% against serogroup A. At 12 months of age, before booster
immunisation the percentages with hSBA =1:8 were 2% for serogroup A, 40% for serogroup
C, 59% for serogroup W-135 and 54% for serogroup Y. One month after the booster dose of
MenACWY-CRM over 50% of children had detectable memory B-cells, more than 98% had
protective antibody titres against serogroups C, W-135 and Y, and 91% against serogroup A.

Conclusions: These data indicate that few antigen-specific anticapsular memory B-cells
can be detected after two doses priming with MenACWY-CRM, however, these cells rapidly
proliferate after booster immunisation and induce a strong bactericidal antibody response.
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BOOSTER DOSE AT 12 MONTHS OF AN INVESTIGATIONAL MENINGOCOCCAL
SEROGROUP B VACCINE (4CMENB) IN TODDLERS PREVIOUSLY PRIMED AT 2,4,6
MONTHS

T. Vesikari!, R. Prymula?, J. Liese?, H. Kollaritsch*, G. Bona®, A. Kimura®, P. Dull®, EU
V72P13 Meningococcal B Infant Vaccine Study Group

Medical School, University of Tampere, Tampere, Finland, 2Faculty of Military Health
Sciences, University of Defence, Hradec Kralove, Czech Republic, *Pediatric Infectious
Disease and Immunology, University Childrens Hospital, Universitatsklinikum Wurzburg,
Wiirzburg, Germany, “Pathophysiology and Immunology, Medical University, Vienna,
Austria, *Department of Clinical and Experimental Medicine, University of Ferrara, Ferrara,
Italy, °Novartis Vaccines & Diagnostics, Cambridge, MA, USA

Background: Whole genome sequencing was used to identify three of four major protein
components of an investigational multicomponent meningococcal vaccine (4CMenB).

Methods: In an observer-blind study in Santiago, Chile, 11-17-year-old adolescents were
randomized to receive 1-3 doses of 4CMenB or placebo at baseline, one and/or two months
later. Primary immunogenicity outcome was a titer 24 in a serum bactericidal assay using
human complement (hSBA) against three test strains selected to evaluate the contribution of
individual vaccine antigens. Tolerability was assessed by solicited local and systemic
reactions within seven days of each study vaccination. Adverse events were monitored
throughout the study.

Results: Overall, 1631 adolescents (56% female; mean age 13.8 + 1.9 years) received
4CMenB and/or placebo. One month later 92-97% of recipients of one 4CMenB dose, 99-
100% after 2 or 3 4CMenB doses and 29-50% of placebo recipients had hSBA titers 24
against the three test strains. Similar proportions of placebo and 4CMenB recipients reported
solicited local (89-94%) and systemic (70-79%) reactions after the first study injection. At
subsequent visits, reports of reactogenicity were less frequent in all groups, but placebo
recipients were less likely to report reactogenicity outcomes than 4CMenB recipients.

Discussion: 4CMenB induced robust immune responses and had an acceptable tolerability
profile following one, two, or three doses and all schedules administered. Three doses of
4CMenB imparted no additional benefits compared with two doses. No evidence of
increased reactogenicity was observed with 2 or 3 doses compared with one dose of
4CMenB.
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MAINTENANCE OF IMMUNE RESPONSE THROUGHOUT CHILDHOOD FOLLOWING
SEROGROUP C MENINGOCOCCAL CONJUGATE VACCINATION IN EARLY
CHILDHOOD

A. Khatami?!, A.J. Pollard?, A. Peters?, H. Robinson?!, A. Thompson?, H. Findlow?, M.D.
Snape!

'Department of Paediatrics, Oxford Vaccine Group, University of Oxford, Oxford, *Health
Protection Agency, Manchester, UK

Background: Serogroup C meningococcal (MenC) conjugate vaccines were introduced into
the UK routine infant immunisation schedule in 1999, along with a “catch-up” campaign for
those aged 1-25 years. Previous cross-sectional studies demonstrated children immunised
in early childhood have lower MenC bactericidal antibody 5 years after immunisation than
children immunised in late childhood, however the kinetics of antibody decline have not been
evaluated in a longitudinal study of a single cohort.

Method: Stored sera obtained at multiple time-points between 2001 and 2010 from children
who had received a single dose of MenC vaccine at age 1-3.5 years, were analysed for
MenC serum bactericidal antibody using rabbit complement (rSBA).

Results: The MenC rSBA geometric mean titre (GMT) at age 3.5 to 5 years, approximately
one year after immunisation, was 8.0 (95% confidence interval [CI] 6.5 - 9.9, n = 292). Over
the subsequent 9 years, rSBA GMT declined to 3.3 (Cl 2.5 - 4.4, n = 98) at age 11.5-13.5
years. The percentage of children with rSBA titres 21:8 (threshold for protection) also
declined from 38% (Cl 35% - 41%) to 15% (Cl 12% - 19%).

Conclusion: MenC rSBA titres wane rapidly following vaccination in early childhood, without
evidence of natural boosting of antibody levels through cross-reactive antigens. In the UK,
consideration should be given to a routine adolescent booster of MenC vaccine to protect
this cohort of children who are entering the potentially high risk period of adolescence, and
to prevent a resurgence in hasopharyngeal carriage and maintain herd immunity.
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PHASE | RANDOMISED CONTROLLED CLINICAL TRIAL OF SAFETY AND
IMMUNOGENICITY OF A MENINGOCOCCAL B BIVALENT LP2086 VACCINE IN
HEALTHY TODDLERS
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J. Perez*
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Background and aims: Neisseria meningitidis is a leading cause of meningitis and
septicaemia globally, particularly in young children and adolescents. A bivalent factor H-
binding protein (rLP2086) vaccine is being developed with an aim to provide broad
protection against serogroup B meningococcal (MnB) infection. This study assessed the
safety and immunogenicity of the bivalent rLP2086 vaccine in toddlers.

Methods: Ninety nine healthy toddlers aged 18 to 36 months were randomised (2:1) to
receive rLP2086 vaccine (20, 60, or 200ug in ascending dose level cohorts) at 0, 1, and 6
months or control vaccine. Safety was assessed by parental reporting of local and systemic
reactions using electronic diaries. Unsolicited AEs were also reported. rLP2086-specific
immunoglobulin G binding and human serum bactericidal antibody (hSBA) titres against
diverse strains expressing different LP2086 subfamily variants were assessed.

Results: The vaccine was generally safe and well-tolerated. Upper respiratory infection and
cough were the most commonly reported adverse events in all groups. Tenderness was the
commonest local reaction. Three toddlers (200ug group) developed severe erythema and 4
toddlers (60ug and 200ug groups) developed severe fever (>40.0°C). hSBA responder rates
(titre 21:4) against strains with homologous and similar subfamily proteins were high after
dose 3 (87.5%-93.3% at 60pg; 84.2%-89.5% at 200ug).

Conclusions: Results of this study suggest that the rLP2086 vaccine has an acceptable
safety profile, is immunogenic in toddlers, and represents a candidate vaccine for broad
protection against MnB disease in young children.
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INVASIVE MENINGOCOCCAL DISEASE IN QUEBEC 8 YEARS AFTER THE
IMPLEMENTATION OF A PUBLIC SEROGROUP C MENINGOCCOCAL IMMUNIZATION
PROGRAM

R. Gilcal?3, B. Lefebvre?, A.-M. Bourgault*, G. Deceuninck?, V. Gilca?3, R.S. Tsang®, P. De
Walst?3
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Background/aims: In the province of Quebec, Canada, an increase in the incidence of
serogroup C invasive meningococcal disease (IMD) occurred in 2001-2002. A mass-
immunization campaign against serogroup C launched in 2001 was followed by a universal
immunization program. In the perspective of changes in vaccination program, the dynamic of
serogroup distribution was analyzed.

Methods: Review of 1997-2010 surveillance data on IMD isolates submitted to the
Laboratoire de Santé Publique du Québec.

Results: Overall, 858 IMD were identified: 66%, 22%, 8%, and 3% were due to serogroups
B, C, Y, and W135, respectively. 28% of cases were in children < 5 years of age and 18% in
15-19-year-olds. Serogroup B was consistently the most prevalent in < 5-year-olds. Over the
last 3 years, serogroup B was responsible for 83% of all IMD: 97% in < 1-year-olds, 100% in
1-14-year-olds, and is decreasing from 95% in 15-19-year-olds to less than 60% in those
240-year-old. During 1997-2010, the incidence of serogroup B IMD (per 100 000) was stable
in < 1-year-olds (12.4 to 12.3) and in 1-4-year-olds (1.2 to 2.1), and increased 6-fold (0.4 to
2.4) in 15-19-year-olds. N.meningitidis B:17:P1.19 (mostly corresponding to ST-269), first
identified in 2003, is since accounting for 35% of all serogroup B IMD: 26% in < 5 year-olds,
38% in 10-14-year-olds, 51% in 15-24-year-olds and 38% in 25-39-year-olds.

Conclusion: Serogroup B is responsible for the vast majority of IMD in Quebec. An
emerging clonal complex affecting mainly adolescents and young adults is spreading across
the province.
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IMMUNOGENICITY AND TOLERABILITY OF AN INVESTIGATIONAL
MULTICOMPONENT MENINGOCOCCAL SEROGROUP B (4CMENB) VACCINE IN
HEALTHY ADOLESCENTS
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Diagnostics, Cambridge, MA, USA, ‘Novartis Vaccines & Diagnostics, Amsterdam, The
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Background: Whole genome sequencing was used to identify three of four major protein
components of an investigational multicomponent meningococcal vaccine (4CMenB).

Methods: In an observer-blind study in Santiago, Chile, 11-17-year-old adolescents were
randomized to receive 1-3 doses of 4CMenB or placebo at baseline, one and/or two months
later. Primary immunogenicity outcome was a titer 24 in a serum bactericidal assay using
human complement (hSBA) against three test strains selected to evaluate the contribution of
individual vaccine antigens. Tolerability was assessed by solicited local and systemic
reactions within seven days of each study vaccination. Adverse events were monitored
throughout the study.

Results: Overall, 1631 adolescents (56% female; mean age 13.8 + 1.9 years) received
4CMenB and/or placebo. One month later 92-97% of recipients of one 4CMenB dose, 99-
100% after 2 or 3 4CMenB doses and 29-50% of placebo recipients had hSBA titers =4
against the three test strains. Similar proportions of placebo and 4CMenB recipients reported
solicited local (89-94%) and systemic (70-79%) reactions after the first study injection. At
subsequent visits, reports of reactogenicity were less frequent in all groups, but placebo
recipients were less likely to report reactogenicity outcomes than 4CMenB recipients.

Discussion: 4CMenB induced robust immune responses and had an acceptable tolerability
profile following one, two, or three doses and all schedules administered. Three doses of
4CMenB imparted no additional benefits compared with two doses. No evidence of
increased reactogenicity was observed with 2 or 3 doses compared with one dose of
4CMenB.
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PHASE Il RANDOMISED CONTROLLED TRIAL OF SAFETY AND IMMUNOGENICITY OF
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Background and aims: Neisseria meningitidis serogroup B (MnB) is a major cause of
invasive meningococcal disease, but a broadly protective vaccine is not commercially
available. This study aimed to assess the immunogenicity, safety, and tolerability of a
bivalent factor H binding protein vaccine (rLP2086) in adolescents, an age group at
increased risk for MnB disease.

Methods: 539 healthy adolescents aged 11-18 years were randomized to receive placebo
or rLP2086 (60ug, 120ug, or 200ug) at 0, 2, and 6-9 months. rLP2086-specific
Immunoglobulin G (IgG) titres and human serum bactericidal assay (hSBA) against diverse
strains expressing variants from the 2 different LP2086 subfamilies were assessed. Safety
was assessed by solicited local and systemic reactions and unsolicited adverse events. .

Results: hSBA titres and geometric mean IgG titres increased after each rLP2086
vaccination. Among subjects receiving the 120ug and 200ug dose, hSBA titres =4 were
achieved in 96%-100% (subfamily A) and 69%-92% (subfamily B) of participants. Mild-to-
moderate injection site pain was the most common local reaction. Systemic events including
fatigue and headache tended to increase with increasing rLP2086 dosage but were
generally mild-to-moderate. Adverse events were similar among the control and vaccine
arms. One related SAE was reported after dose 3 (200ug) that resolved without sequelae.
No other serious adverse events were related to rLP2086 vaccination.

Conclusions: These results suggest that rLP2086 is immunogenic across diverse MnB
strains and has an acceptable safety profile. Thus, rLP2086 represents a promising vaccine
for broad protection against MnB disease in adolescents.
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IMMUNOGENICITY OF A QUADRIVALENT MENACWY-CRM CONJUGATE VACCINE
ADMINISTERED IN VARIOUS SCHEDULES TO ARGENTINEAN INFANTS AND
TODDLERS
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Diagnostics, Cambridge, MA, USA

Introduction: Although young infants are at highest risk for developing meningococcal
disease, a quadrivalent conjugate vaccine is not available for routine use in this population.
We present immunogenicity results from a large Phase Il study using the final MenACWY-
CRM formulation.

Methods: In a subset of a large randomised, multinational open-label study, we measured
immune responses after primary and booster doses of MenACWY-CRM, administered
concomitantly with routine immunizations using two (2, 6 and 12 months) or three priming
doses (2, 4, 6 and 16 months) in healthy Argentinean infants. Immunogenicity was
measured one month after priming, pre- and post-booster by serum bactericidal assay using
human complement (hSBA).

Results: At 7 months, seroprotection rates (% with hSBA titres = 8) after priming with two
(n~274) or three (n~268) doses were 74% and 89%, 94% and 97%, 99% and 98%, and 97%
and 98% against serogroups A, C, W-135 and Y, respectively. GMTs for serogroup A were
31 and 43 after 2 and 3 doses, respectively, but were similar in both groups for serogroups
C, W-135 and Y. MenACWY-CRM with MMR/V+HepA+PCV7 at 12 months after two primary
doses (n~100) or with DTaP-Hib at 16 months after three primary doses (n~115) achieved
hSBA titres = 8 in 95-100% of subjects against all four serogroups, with similar GMTs in both
groups.

Conclusion: When administered concomitantly with routine vaccinations, two or three doses
of MenACWY-CRM elicited similar robust immune responses to all serogroups, and were
boosted at 12 or 16 months, respectively.
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LONG-TERM RESPONSE TO HEPATITIS B VIRUS VACCINATION IN HIV-INFECTED
CHILDREN; IMPLICATIONS OF HAART INTERRUPTION
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Background and aims: Response to vaccines is poorer in HIV-infected children. We
describe the role HAART interruption plays in the long-term response to hepatitis B virus
(HBV) vaccination.

Methods: Cross-sectional study within a cohort of HIV-infected children who received a
complete HBV vaccination series. The following thresholds defined response to vaccination:
optimal seroprotection, >100 1U/I; seroprotection, 10-100 IU/l; and no seroprotection, < 10
IU/I. Seroprotection levels were compared to different clinical, treatment and biological
variables, including immune situation at the time of vaccination and at the time of
assessment, and HAART interruptions.

Results: Seventy-six patients were included (60% females, 81% vertical transmission, 26%
with AIDS); 60% of the children had received HAART as first antiretroviral treatment and 3 of
them remained antiretroviral naive. Median number of HAART regimens was 3; 42% of
patients had interrupted HAART at least once, for a median time of 36 months.At the time of
assessment, all patients were symptom-free, none of them presented with severe
immunosuppression and viral load was undetectable in 72%. Optimal seroprotection,
seroprotection and no seroprotection were observed in 20%, 13% and 67% of the children,
respectively. Having interrupted HAART was associated with a poorer seroprotection level
against HBV (any seroprotection: 21% versus 42% of the patients; p=.06).

Conclusions: Despite vaccination, 67% of the patients in our cohort show no seroprotection
against HBV. HAART interruption seems to associate a poorer seroprotection level against
HBV.

Acknowledgements: Antoni Noguera-Julian is the recipient of an award from the European
Society for Paediatric Infectious Diseases.
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IMPAIRED T-CELL DEPENDENT AND INDEPENDENT MEMORY B-CELL FORMATION
IN HIV-INFECTED CHILDREN
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N.G. Hartwig?, J.J.M. van Dongen?, M.C. van Zelm?
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Background and aims: Patients infected with the human immunodeficiency virus (HIV)
display multiple defects in their B-cell compartment, even under antiretroviral (ART)
treatment. Since most studies were performed in adults, we studied the effects of vertically
acquired HIV infection on the build-up of the B-cell compartment in children.

Methods: We studied 58 ART-treated HIV-infected children and 115 age-matched healthy
controls. Patients were characterized by CD4+ T-cell numbers and serum HIV RNA levels
(RNA copies/ml). Furthermore, the absolute numbers of 2 naive, 6 memory-B-cell subsets
and CD21low B-cells were determined by 8-color flowcytometry in peripheral blood.

Results: All HIV-infected children had near normal CD4+ T-cell numbers. Most patients had
undetectable or low serum HIV levels (< 1,000 RNA copies/ml), and only a few patients had
a serum HIV level >15,000 RNA copies/ml. Most memory-B-cell subsets were reduced in
young HIV-infected children (< 5yr), normal at 5-15yr and again reduced in 16-20yr as
compared to healthy controls. Interestingly, T-cell independent CD27-IgA+ B-cell numbers
were severely reduced in all age categories. In contrast, IgM-only memory-B-cell numbers
were increased until 5-9yr of age and normal in older children. Patients with detectable
serum HIV RNA showed increased CD21low B-cell numbers that lacked CD24 expression.

Discussion & conclusion: Our results demonstrate impaired build-up of both T-cell
dependent and independent memory-B-cell subsets in HIV-infected children despite ART-
treatment. Furthermore, our results suggest direct effects of HIV on the development of the
aberrant CD21low B-cell population. We are currently further studying the nature of the
CD21low B-cell population.
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CHARACTERISTICS OF CHILDREN BORN TO HIV-INFECTED MOTHERS IN
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Introduction: Equatorial-Guinea had an estimated prevalence of HIV-infection in pregnant
woman of 7,3% in 2008. Not much is known about the children born to HIV-infected mothers
in the country. The aim was to describe the characteristics of HIV-exposed children in a
country without virological-diagnosis.

Methods: We retrospectively analized the HIV serostatus of children born to HIV-infected
mothers in Bata, Equatorial-Guinea from june 2008. Diagnosis was made through rapid tests
based on WHO recommendations for countries without virological tests.

Results: 71 patients were included. 46% of the mothers received antiretroviral treatment
(ART) during pregnancy, treatment most used in mothers was Zidovudine, Lamivude and
Nevirapine; 36% of the newborns received antiretroviral-prophylaxis, the regimen most
commonly used was single dose of nevirapine. 95% of the children were born vaginally; 4
children received mixed-feeding and all the others were exclusivelly formula fed. 31 patients
abandoned follow up. Forty patients completed the follow-up, 12 children were infected
(30%)(12/40), 6 children died before definitive diagnosis and 22 were antibody-free at 18
months. The transmission rate of children born to mothers that received ART was 15%
(2/13) versus 37% (10/27) of the children born to mothers that did not receive ART. There
were no infections in the fifteen children that received prophylaxis and that their mothers
were on ART.

Conclusions: In our cohort, ART in HIV-infected pregnant woman decreased HIV-vertical
transmission but the rate of mother to child transmission is still very high. Many children
were lost to follow-up so methods to increase it are needed.
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Objectives: To assess immunovirological situation, psychosocial profile and educational
achievement in a cohort of HIV vertically infected adolescents followed in 5 hospitals in
Madrid.

Methods: Cross-sectional descriptive study. Data related to HIV infection were obtained
every 3 months in routine visits. Patients and their parent/tutors were interviewed using a
semi-structured questionnaire designed to evaluate adherence and psychosocial profile. The
Strengths and Difficulties Questionnaire (SDQ) was also administered.

Results: 95 adolescents (median age 16.5 years (12.4, 20.6), 97% Spanish, 10% hepatitis
C). Fifty four % of their mothers acquired HIV infection by using injection drugs. Thirty four %
were on C3 CDC category( 18% had encephalopathy). CD4 nadir < 15% (63%). Median age
at HIV diagnosis (0.59 years (0, 12.2)), at the beginning of antiretroviral (3 years (0, 14.5))
and of HAART (5.7years (0.6, 18)); 42% had received = 3 HAART based
regimens.Nowadays, 97% of patients have CD4 215% and 72% viral load < 50copies/ml.
Adherence 295% doses (48 %). Regarding educational achievement, 90% were at school or
college, 19% had lost = 2 years. Most common psychosocial problem concerning SDQ was
hyperactivity (33%).There weren’t relationship between academic achievement and CDC
stage, CD4 nadir, encephalopathy, adherence and HAART regimens; however it was related
to the educational profile of their parents.

Conclusion: Although current immunovirological situation of our adolescents is good, they
had a long history of failures and change of antiretroviral. An important percentage have
academical difficulties but it hasn’t been related to HIV parameters; however, parent’s
academic profile seems to be very important.
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IMPROVING ANTIRETROVIRAL THERAPY ADHERENCE IN HIV-INFECTED CHILDREN.
PILOT STUDY

C. Valdiviat, M. Espiau?, P. Soler-Palacin?, A. Martin-Nalda?, M.J. Cabafias?, S. Clementel,
F.A. Moraga-Llop?, C. Figueras?

!Pharmacy Service, *Pediatric Infectious Diseases and Immunodeficiencies Unit, Vall
d'Hebron Hospital, Barcelona, Spain

Introduction: Poor adherence to antiretroviral treatment (ART) is the commonest cause of
treatment failure in children and adults living with HIV, and this is especially important during
adolescence. Therefore, any analysis of ART effectiveness in children should include an
evaluation of adherence to ART. The aim of this study is to assess the usefulness of an ART
adherence monitoring program in an HIV-infected pediatric population.

Patients and methods: A pilot study, observational and cross-sectional, was performed,
within the framework of the “Health Education Program for Optimizing Adherence in
Pediatric Patients with HIV”, which is part of the “I| am not alone” project. Adherence was
assessed simultaneously by different methods: personal interview, therapeutic drug
monitoring, pharmacy dispensing records and evolution of viral load and CD4+ lymphocyte
count.

Results: Twenty patients were included (50% female, median age 14.5 years). Percentage
of self-reported full adherence was 90% (95% CI: 70-97.2%); however, the median
adherence percentage according to pharmacy dispensing records was significantly lower
(83.3%, SD=32.88). The average of drugs and dosage forms per day were 3.5 (SD=0.83)
and 5.5 (SD=2.72), respectively. There was an inverse relationship between the number of
dosage forms per day and adherence scores (F=13.8; p=0.002). No single method was
statistically related to adherence, although therapeutic drug monitoring showed a trend
towards significance.

Conclusions: Global adherence to ART was high and was favored by simple regimens.
Self-reported adherence overestimated real adherence to ART in our cohort. The
simultaneous use of different methods to assess adherence is recommended in HIV-infected
children.
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HIGH PREVALENCE OF LOW VITAMIN D IN HIV VERTICALLY INFECTED CHILDREN
LIVING IN IRELAND

M. Goode?, S. McDonagh?, A. Rochford?, M. O'Connor?, K. Butler?, P. Gavin?

'Paediatric Infectious Diseases, Pharmacy, Our Ladys Childrens Hospital, Crumlin, Dublin,
Ireland

Introduction: In addition to its key role in bone mineral metabolism, Vitamin D has important
immunomodulatory and antiinfective properties. Development of clinical rickets in a 14 year
old boy on HAART (FTC/TDF/EFV) prompted an audit of Vitamin D status in our HIV
infected cohort.

Methods: Cross-sectional study of vertically HIV infected children attending the National
Centre for Paediatric HIV in Ireland. 25 (OH) Vitamin D levels were defined as: deficient,
<27.5nmol/L; low, >27.5-75nmol/L and normal, >75nmol/L. Parathyroid hormone (PTH)
levels < 65ng/mL were considered normal.

Results: Data were available on 63 children (32 male). Ethnicity: African, 50; Caucasian, 10;
and mixed African-Caucasian, 3. Forty-nine children were receiving HAART (TDF, 19; EFV,
19; and 8/19 both TDF and EFV). Median Vitamin D level was 43nmol/l (range, 7.8-101).
Vitamin D levels were: deficient, 15 (24%); low, 42 (66.5%); and normal, 6 (9.5%). Median
PTH level, 65ng/mL (range, 15.8 - 804). PTH levels were elevated in 9 (15%). Seven
children (11%) were Vitamin D deficient with elevated PTH levels, 3 with associated
hypocalcaemia and hypophosphatemia. Two received EFV; 1, TDF; and 3, TDF/EFV
containing HAART. Urea, Creatinine, Urinary Calcium/Creatinine and Protein/Creatinine
ratios were normal in 42 of 43 (98%) children. One child had pre-existing HIV nephropathy.

Conclusion: The majority (57/63, 90.5%) of our cohort of vertically HIV infected children
have low Vitamin D. PTH levels were elevated in 15%. In the absence of demonstrable renal
dysfunction, further study of additional mechanisms eg. inadequate intake, decreased
absorption, drug-effect, insufficient sunlight, ethnicity is warranted.
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NORMAL BONE MINERAL CONTENT AMONG HIV-UNINFECTED CHILDREN
PERINATALLY EXPOSED TO ANTIRETROVIRALS

R. Pino!, A. Noguera?, C. Fortuny?, L. Del Rio?, S. Di Gregorio?, J. Antén®, E. Sanchez*, L.
Ibaniez®

!Pediatrics Department, 2CETIR Centre Médic, Barcelona, *Reumatology Department,
Hospital Sant Joan de Déu - Universitat de Barcelona, “Blanquerna School of Health
Science, Universitat Ramon Llull, Barcelona, *Endocrinology Department, Hospital Sant
Joan de Déu - Universitat de Barcelona, Barcelona, Spain

Background: A decrease < 2% in HIV mother-to-child transmission has occurred upon the
implementation of prophylactic measures. Most HIV-uninfected infants are perinatally
exposed to antiretrovirals, and potential long-term adverse effects of such exposure remains
of concern. Low bone mineral content (BMC) is a recognized complication of HIV infection
that has been noted more frequently in the era of highly active antiretroviral therapy
(HAART), but very scarce data on this issue are available for children perinatally exposed to
antiretrovirals.

Materials and methods: We performed a cross-sectional study in a cohort of HIV-
uninfected prepubertal children born to HIV-infected mothers and perinatally exposed to
antiretrovirals that are followed up in tertiary-care pediatric hospital in Barcelona (Spain).
The following exclusion criteria were used: age at birth below 35 weeks, birth at weight
>3SD or < 3SD, chronic conditions and long-term use of corticoids. BMC was measured by
dual energy X-ray absorptiometry. Clinical, anthropometric data and dietary intake of calcium
(mg/day) were obtained at the time of assessment.

Results: BMC was measured in 70 prepubertal children (51% females; mean age: 6.8
years, range: 4-9 years). Mean (range) daily calcium intake estimations were 820mg (600-
1350mg). Mean (range) BMC Z-score values were -0.08 SD (-1.99 to +2.15) and were not
different from a population norm Z-score. When exposure to antiretrovirals (type and time of
exposure) and other perinatal variables (exposure to other drugs, ethnicity, weight at birth or
prematurity) were taken into account, differences were neither observed.

Conclusions: HIV-uninfected prepubertal children perinatally exposed to antiretrovirals
show normal BMC values.
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EFFECTS OF SIMPLIFICATION OF HAART IN HIV INFECTED CHILDREN

M. Santos-Sebastian?!, M.L. Navarro-Gomez?!, S. Jimenez de Ory?, J. Saavedra-Lozano?,
M.I. De José-Gomez?, M.I. Gonzalez-Tomé?3, M.J. Mellado-Pefia?, P. Rojo-Conejo®, M.D.
Gurbindo?, J. Beceiro®, D. Blazquez®, S. Guillen’, M.A. Mufioz-Fernadez*, J.T. Ramos-
Amador’, Madrid Cohort of HIV-Infected Children and Adolescents

'H.G.U. Gregorio Marafion, Hospital Universitario La Paz, *H. Doce de Octubre, “Hospital
Carlos Ill, ®*Hospital 12 de Octubre, °Hospital Alcala de Henares, "Hospital Universitario de
Getafe, Madrid, Spain

Background and aims: HAART has improved survival in HIV-infected patients but may be
associated with important adverse events. Simplification of HAART may improve adherence
and metabolic alterations. The aim was to describe virologic, inmunologic, clinical and lipid
profile outcomes in HIV-infected children after simplification.

Methods: Prospective, multicenter study of children from the 310 HIV-infected children and
adolescents in the Madrid Cohort since 2003. Fifty-six simplifications were studied in 44
patients. The simplified regimens included protease inhibitor withdrawal (type 1), pill number
decrease(type 2), change from BID to QD (type 3), change in nucleoside-analogs to
decrease toxicity (type 4) and use of a “combo” with FTC+ABC+EFV(type 5).

Results: Median age at the time of simplification was 13.6(10.6-16.6) years; 18 (40.9%)
were clinical category C and 11(25%) category B. In 13 patients (23.6%) simplification was
type 1, 33(60%) type 2, 24(43.6%) type 3, 24(43.6%) type 4 and 18 (32.1%) type 5.

No patients experienced severe clinical events. Two patients developed an increase in viral
load. The median baseline CD4% was 33.8%(SD 6.3), and increased at 6 (34.9%; p=0.021),
12(36.3%; p=0.005), 18(35.2%; p=0.050) and 24 months (34.8% p=0,074).

Median baseline lipids were: cholesterol 186(SD 44.6), triglycerides 157(SD 106), which
decreased at 6(160 cholesterol; p< 0,01, 128 triglycerides; p=0.014), 12 (163 cholesterol;
p=0.06, 108 triglycerides; p=0.04), 18(168 cholesterol; p=0,36, 116 triglycerides; p=0,3) and
24 months (163 cholesterol; p=0.021, 105 triglycerides 0.093).

Conclusions: In our cohort simplification was safe and well tolerated. Furthemore, the
immunological function and lipid profile of these children improved.
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13-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV13) IN CHILDREN
PREVIOUSLY PARTIALLY IMMUNIZED WITH 7-VALENT PNEUMOCOCCAL
CONJUGATE VACCINE (PCV7): PHASE 3, OPEN-LABEL TRIAL

S.A. Silfverdal?, S.P. Tansey?, M. Sidhu3, J. Trammel*, E.A. Emini®, W.C. Gruber?, D.A.
Scott?, A. Gurtman?, on behalf of the 3012 Study Group

'Pediatrics, Department of Clinical Sciences, Umea University, Umed, Sweden, *Research,
Pfizer Inc, Taplow, UK, 3Research, Pfizer Inc, Pearl River, NY, 4iBStatprobe, Stonewall, LA,
°Research, Pfizer Inc, Collegeville, PA, USA

Background and aims: As PCV13 is introduced, children who begin vaccination with PCV7
(serotypes 4, 6B, 9V, 14, 18C, 19F, 23F) may complete their vaccination with PCV13
(additional serotypes 1, 3, 5, 6A, 7F, and 19A). This open-label phase 3 study in Sweden
evaluated immunogenicity and safety of PCV13 in children previously administered 1 or 2
doses of PCV7.

Methods: Healthy infants previously administered PCV7 at ages 3 months (group 1; n=118)
or 3 and 5 months (group 2; n=116) received PCV13 at ages 5 (group 1 only) and 12 months
(both groups). Serotype-specific 1gG responses were assessed. Local reactions and
systemic events were collected 7 days postvaccination. Adverse events were also collected.

Results: The Table shows serotype-specific IgG geometric mean concentrations before and
after completion of the vaccine series. Local reactions and fever were mostly mild or
moderate.

Conclusions: PCV13 was immunogenic and safe in infants and toddlers previously partially
immunized with PCV7. One or two doses in infants or toddlers induced immune responses
to the additional serotypes.

Group |Group |Group |Group Group |Group |Group |Group

1 pre- |1 post- (2 pre- |2 post- 1 pre- |1post- |2 pre- |2 post-
Serotype |12- 12- 12- 12- Serotype||12- 12- 12- 12-

month |month |month |month month |month |month month

dose |dose dose |dose dose |dose |dose |dose
4 0.66 [5.27 (062 506 |1 0.46  |14.65 [0.01  [1.58
6B 0.83 (963 (065 [875 3 040 [1.85 [0.05 [1.34
9V 0.74 350 [0.70 333 |5 118 [7.02  [0.33 |1.44
114 199 922 [223 930 [6A 071 614 (024 248
118C 035 [2.93 044 3.87 |[7F 1.08 [5.86 [0.02 3.55
119F 085 (770 [0.81 [8.31 [19A 106 (725 (155 [13.16
23F 033 327 041 440 | | | | |

[Pneumococcal serotype-specific IgG GMC (pg/mL) ]
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HIGHER STAPHYLOCOCCUS AUREUS COLONIZATION IN 11-MONTH-OLD CHILDREN
FOLLOWING PCV-7 VACCINATIONS IN INFANCY

S.M.P.J. Prevaes?’?, J. Spijkerman'?, E.J.M. van Gils!?, A.J. Wijmenga-Monsuur?, J.P.
Bruin®, E.P. IJzerman*, D. Bogaert!, R.H. van Veenhoven?, G.P.J.M. van den Dobbelsteen?,
E.A.M. Sanders?

!Department of Pediatric Immunology and Infectious Diseases, Wilhelmina Children
Hospital, University Medical Center, Utrecht, Research Center Linnaeus Institute, Haarlem,
3National Institute for Public Health and the Environment, Bilthoven, “Regional Laboratory of
Public Health, Haarlem, The Netherlands

Background: Previously we observed in a randomized control trial (RCT) an increase in S.
aureus carriage in PCV-7 vaccinated 11-month-old children (NCT00189020). A negative
correlation between S. aureus and PCV-7-serotype carriage was suggested. We therefore
investigated S. aureus colonization in a vaccinated population 3 and 4 years after PCV-7
implementation.

Methods: As a follow up of the RCT (2005), we performed in 2009 and 2010 two cross-
sectional studies collecting nasopharyngeal swabs from PCV-7 vaccinated children 11 and
24 months of age, and from one of the parents of the latter group (n~330 per group). Swabs
were cultured for S. aureus and Streptococcus pneumoniae: pneumococcal isolates were
serotyped by Quellung method.

Results: S. aureus carriage rates increased from 5% in 2005, to 9% and 14% in 2009 and
2010, respectively, in 11-month-old children (2005 vs. 2009: p=0.03; 2005 vs. 2010: p<
0.001), but were stable over time in 24-month-old children (6-8%). S. aureus colonization in
parents increased from 20% in 2005 to 32% and 34% in 2009 and 2010, respectively (p<
0.01). Pneumococcal carriage rates remained relatively stable between 2005 and 2010,
although a strong shift from PCV-7 to non-PCV-7 serotypes was observed.

Conclusions: In line with the observations of the previous RCT, we observed increased S.
aureus carriage rates after PCV-7 implementation in 11-month-old children and parents from
24-month-old children, but not in 24-month-old children. Clinical implications of our
observations need to be further studied.
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LIMITED IMPACT OF THE 7-VALENT PNEUMOCOCCAL VACCINE ON PAEDIATRIC
EMPYEMA IN THE NORTH OF ENGLAND

D.A. Spencer?, A.J. Close?, C. Simmister?, D. Clifft, M.A. Elemraid?, J.E. Clark?, S.P.
Rushton?, M.F. Thomas?

!Dept. of Respiratory Paediatrics, Great North Children's Hospital, 2School of Biology,
3Institute of Cellular Medicine, Newcastle University, “Department of Paediatric Infectious
Disease and Immunology, Great North Children's Hospital, Newcastle upon Tyne, UK

Background: The incidence of paediatric empyema has increased substantially in the UK
since 1995. Paediatric empyema in the UK is predominantly a pneumococcal disease and a
7-valent pneumococcal conjugate vaccine (PCV-7) was introduced into the UK routine
immunisation schedule in September 2006. A recent report has suggested a significant
reduction on the incidence of empyema following introduction of the vaccine®. The objective
of this study was to investigate the impact of the pneumococcal conjugate vaccination
programme on the incidence of paediatric empyema in our region.

Methods: An interrupted time-series analysis was performed using clinical data from
empyema admissions for children aged up to 14 years in Northern England from May 1995
to April 2010. Seasonality was accounted for by including monthly temperature
measurements within the regression models.

Results: A total of 298 patients were included in the study. The incidence of empyema
increased from a mean monthly rate of 1.1 cases per million children in 1996 to 5.2 per
million in 2009. No significant impact was observed on the number of cases following the
introduction of the PCV-7 vaccine (regression co-efficient 0.096, 95 % CI -0.038 - 0.23, p =
0.16).

Conclusions: The PCV-7 vaccine had no impact on the incidence of paediatric empyema in
Northern England. These findings do not confirm a recent report of a decline in the incidence
of paediatric empyema following the introduction of this vaccine.

1. Koshy E, et al. Thorax. 2010; 65(9): 770-4.
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MEMORY B CELL RESPONSE TO A PCV-13 BOOSTER IN 3.5 YEAR OLD CHILDREN
PRIMED WITH EITHER PCV-7 OR PCV-13

J. Truick?, E.A. Clutterbuck?, A. Thompson?, F. Tatangeli, L. Norman?, E. Clarke?, B.
Morales-Aza?, T. John?, A. Finn?, M.D. Snape?!, A.J. Pollard?

'Oxford Vaccine Group, Department of Paediatrics, Oxford, ?Bristol Children's Vaccine
Centre, Department of Paediatrics, Bristol, UK

Background/aims: Direct vaccine-induced host immunity to pneumococcal disease is
determined by anti-polysaccharide antibodies and induction of immune memory. There is
limited information about the role of memory B cells (MBC) in maintaining antibody levels
following infant vaccination. We studied antigen-specific MBC in children 2.5 years after
infant immunisation and after a booster dose of a 13-valent pneumococcal conjugate
vaccine (PCV-13).

Methods: We recruited children who had participated in a previous multicentre RCT
comparing PCV-7 and PCV-13 in infancy at the age of 3.5 years. Blood was taken before
and 1 month post-booster. MBC were quantified using a stimulated ELISpot assay for
serotypes 1,3,4,14,19A,23F.

Results: In total, 98 blood samples were available for analysis. Numbers of MBC specific for
serotypes included in both the PCV-7 and PCV-13 (4,14,23F) were low at baseline and did
not differ between the groups (except for serotype 14: higher in the PCV-13 group). MBC
numbers post-booster were higher than baseline for these 3 serotypes with no differences
between the groups. For serotypes only included in PCV-13 (1,3,19A), baseline MBC
numbers were lower in the unprimed group for all 3 serotypes (6/0/9 versus 10/4/11
MBC/10° cells, significant only for serotype 3; p< 0.01). However, post-booster MC
frequencies were similar for serotypes 1,3,19A in both groups (16-37 MBC/10° cells; p>0.1).

Conclusions: A PCV-13 pre-school booster results in similar post-booster MBC frequencies
in individuals irrespective of prior priming with PCV-7 or PCV-13 for serotypes 1, 3 and 19A
despite lower pre-booster MBC frequencies in the unprimed group.
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DEVELOPMENT OF A RAPID METHOD FOR IDENTIFICATION AND QUANTITATION OF
PNEUMOCOCCAL CAPSULAR POLYSACCHARIDES

M. Kumar, D. Soni, Y. Ravidhone, S.V. Kapre
Serum Institute of India Ltd., Pune, India

Background and aims: During the development and release of a pneumococcal vaccines,
it is essential to identify and estimate the concentration of capsular polysaccharides at
various stages. The conventional methods employed for this purpose e.g. colorimetric
assays, rate nephelometry, ELISAs etc., have limitations of lack of sensitivity/specificity
and/or are time consuming. We developed a highly sensitive and rapid bead based assay for
simultaneous identification and quantitation of pneumococcal polysaccharides(PnPS) at
various stages of vaccine development viz., polysaccharide production, purification,
conjugation and final vaccine formulation.

Methods: A competitive inhibition assay was performed using Luminex microspheres
coupled to various target polysaccharides. The PnPS of various serotypes were coupled with
polystyrene microspheres by standardized methods. The standard and unknown samples
were incubated with defined specific antibody dilutions followed by incubation with PnPS-
Beads and conjugated secondary antibody. The reaction was estimated using BioPlex 200
system. The assay was evaluated for various validation parameters as per ICH guidelines.

Results: The 3 hour assay was found to be highly specific and sensitive. Assay could detect
upto 15 ng/ml of various PnPS with a spiking recovery of 80-120%. Assay was highly
repeatable with an Inter- and Intra-assay percent CV within + 20%. The assay was
applicable for multivalent sample analyses.

Conclusions: The x-MAP technology based assay can be highly useful tool with
multiplexing possibilities for pneumococcal vaccine development and characterization. The
assay is being explored for clinical diagnosis of pneumococcal infections also. The authors
would thank PATH, USA and its consultants for providing all the technical inputs.
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COMPARISON THE EFFICACY OF ORAL DEXAMETHASONE WITH IM
DEXAMETHASONE IN TREATMENT OF CROUP

G. Soleimani?, A. Daryadel?, A. Ansari?

!Pediatrics, 2Research Center for Children and Adolescents Health, Zahedan University of
Medical Sciences, Zahedan, Iran

Backgrounds: Croup, or acute laryngotracheobronchitis, is the most common cause of
upper airway obstruction in children. In this study, the efficacy of intramuscular
dexamethasone and oral dexamethasone are compared for treatment of croup.

Methods: This is a double blind randomized trial involving 68 children with group that dived
into two groups, the fist group received 0.6 mg/kg intramuscular dexamethasone and the
second group received 0.6 mg/kg oral dexamethasone. The clinical score, respiratory rate,
heart rate, O2 saturation and clinical response were assessed before and then hourly for
four hours after treatment.

Results: The respiratory rate of the second group in the 4" hours was significantly lower
than first group. There was no statistical difference among clinical score, respiratory rate in
the three first hour, heart rate, O2 saturation and clinical response.

Conclusion: Oral and intramuscular have the same effectiveness for treatment of croup and
oral dexamethasone was proposed because this is a non invasive procedure.
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HOSPITALIZED CHILDHOOD COMMUNITY ACQUIRED PNEUMONIA (CAP) IN
BELGIUM: PNEUMOCOCCAL ETIOLOGY AND SEROTYPE DISTRIBUTION BASED ON
CULTURE AND SEROTYPE SPECIFIC SEROLOGY

I. De Schutter?!, D. Tuerlinckx?, A. Vergison3, M. Raes?, J. Smet®, P. Smeesters®, J.
Verhaegen’, F. Mascart®, F. Surmont®, A. Malfroot!

'Dept. of Pediatrics, Pediatric Pulmonology, CF-Clinic and Pediatric Infectious Diseases,
Universitair Ziekenhuis Brussel (UZ Brussel), Brussels, Dept. of Pediatrics, Université
Catholique Louvain (UCL), University Hospital Mont-Godinne, Yvoir, *Pediatric Infectious
Disease Dept., Infection Control and Hospital Epidemiology Unit, Université Libre de
Bruxelles (ULB)-Hopital Universitaire des Enfants Reine Fabiola, Brussels, “Dept. of
Pediatrics, Virga Jesse Hospital, Hasselt, *lmmunobiology Clinic, Hopital Erasme, Lab. of
Vaccinology and Mucosal Immunity, Université Libre de Bruxelles (ULB)-Hépital Erasme,
Brussels, ®Bacterial Genetics and Physiology Laboratory, Université Libre de Bruxelles
(ULB) - Gosselies, Gosselies, 'Dept. of Lavoratory Medicine- Microbiology, Pneumococcal
Reference Laboratory, Universitair Ziekenhuis Katholieke Universiteit Leuven, Leuven,
8pfizer Inc, Brussels, Belgium

Aim: To evaluate pneumococcal etiology and serotype (ST) distribution in hospitalized
children with community acquired pneumonia (CAP).

Methods: Children < 15y with X-ray confirmed CAP were included. Pneumococcal etiology
was evaluated by culture with serotyping on blood (BC) and pleural fluid (PF) samples, and
by IgA&IgG serotype specific serology (SSS) against the serotypes 1, 5, 6B, 7, 9N+V, 14,
19A, 19F, 23F. Seroconversion criteria: >3-fold rise in Ab-concentrations for IgG or =2-fold
rise for IgA, with an Ab-concentration 2600 pg in the convalescent sample. In case
seroconversion criteria were met for 22 serotypes, the serotype with the highest Ab-
concentration was retained.

Results: 561 eligible patients were included, median age: 3.6 years. 80% had lobar
pneumonia, though 18% with pleural effusion. PF-culture was positive in 12/49 cases (24%),
with S. pneumoniae isolated in 7.

From BC S. pneumoniae was isolated in 45 of 538 cases (8.4%). ST 1 was most prevalent
and was identified in 53% of cases. ST 5, ST 3 and ST 19A were identified in 21%, 8%, and
8% respectively.

In 86 of 149 (58%) culture-negative cases, seroconversion was detected. IgA&IgG-SSS
identified serotypes 1, 7, 19A and 5 as most prevalent.

None of the identified serotypes are included in the PCV7 currently used in Belgium.
Conclusions: The use of SSS may substantially increase the diagnostic yield in childhood-

CAP. However, SSS results must be interpreted with caution as SSS-criteria need further
validation
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THE EFFECTS OF ENVIRONMENTAL TOBACCO SMOKE (ETS) ON PNEUMONIA RISK
IN CHILDREN UNDER 7YEARS IN NORTHERN NIGERIA

E.O. Odiase, Children/Adolescents As SmokeFree Examples-CASE
Epidemiology, University of Ibadan, Ibadan, Nigeria

Background: The numerous effects of ETS on the non-smoking public have being
evidenced through decades of research. This does not only affect adults but children. ETS
effects on children have shown to be grave as it worsens asthma conditions, increases
pneumonia cases and causes Sudden Infant Death Syndrome (SIDS). This study considers
pneumonia risk on children under age 7 in Northern Nigeria exposed to ETS.

Methods: Most residents in all 44 Local Government Areas (LGAs) in Kano State of
Northern Nigeria took part in a population-based large-scale cross-sectional survey in Kano
state from 2007-2010. Demographic information coupled with socioeconomic status,
smoking status and house environment of each household member, was collected from
participants. General records were takent.

Results: Out of a total of 528, 800 people resident in 102,334 homes identified in the survey
areas and visible/present, 52,888 (10%) were children aged 7 years and below. While the
prevalence of ETS exposure on children was 81%, the prevalence of reported pneumonia
cases was 3.5%. Multiple logistic regression analysis showed that exposure to ETS was
independently associated with reports of pneumonia cases (adjusted odds ratio 1.55, 95%
Cl 1.25 to 1.92). The prevalence of tobacco smoking was higher among men than women
(63.5% vs 44.1%). It is estimated that 32.7% of childhood pneumonia in the northern region
of Nigeria is attributable to ETS.

Conclusions: Attention should be given to reduction to children's exposure to ETS not only
in Nigeria but in all affected areas mostly all parts of the world.
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(PRE)SYNCOPE IN THREE MASS VACCINATION CAMPAIGNS IN THE
NETHERLANDS; MENC IN 2002, HPV IN 2009, AND H1IN1 IN 2009-2010

P.E. Vermeer-de Bondt?!, N.A. van der Maas?, T.M. van 't Klooster?, H.E. de Melker?

'Preparedness and Response Unit, “Department of Epidemiology and Surveillance, National
Institute for Public Health and the Environment (RIVM), Bilthoven, The Netherlands

Background and aims: In the Netherlands, three large vaccination campaigns were held, in
2002, 2009, and winter 2009/2010 against Meningococcal C (MenC), human papillomavirus
(HPV) and pandemic influenza A(H1N1) infection, respectively.MenC (1 dose) targeted 1-18-
year-olds, HPV (3 doses) girls 12-16-year-old and H1IN1 (2 doses) children 0.5-4-years-old
and parents/siblings of younger infants. Monitoring included immediate adverse events
(imAE).

Methods: Questionnaires distributed to all vaccination sites addressed all imAE and
numbers of vaccinees. Coverage- denominators (age, sex, and dose) were available from
national vaccination registries.

Results: Reported imAE followed most frequently dosel. Presyncope/syncope were
predominant (peak rates in pre-adolescents), sometimes with subsequent injury.
Accompanying symptoms were nausea/vomiting, rash, or jerks.

| IMenC HPV IHIN1
i i 0.5-4y + parents/siblings
Target group 1-18y 12-16y younger infants
|Campaign Coverage |93% |51% |71%
|Schedule |1 dose |3 doses |2 doses
zﬁz)cc'”ees monitored 4 517 558 (63%) 143,278 (74%) 510,296 (70%)
\Monitored doses 1,817,558 408,663 928,735
Any immediate
AE/10,000 vaccinees 23.0 44.0 2.6
(dose 1)
Any immediate
AE/10,000 vaccinees 23.0 77.0 3.4
(any dose)
Presyncope-
syncope/10,000 21.4 (6-14y) 20.5 (12-16y) 26.5 (5-10y)
vaccinees (dose 1)
Presyncope-
syncope/10,000 21.4 48 334
vaccinees (any dose)

[Comparison vaccination campaigns for imAE]

Conclusions: Most often reported imAE were presyncope and syncope. No serious imAE
were reported. Careful follow-up of reports should avoid undue apprehension, false contra-
indications, and the stigma of epileptic seizure in syncopal children with jerks. Attention
should be paid to prevention of fainting and subsequent injury.
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SPECIAL IMMUNIZATION SERVICE (SIS) IN PADOVA: 8 YEARS OF EXPERIENCE
T. Mion, S. Masiero, D. Dona, F. Visentin, L. Da Dalt, S. Zanconato
Department of Pediatrics, University of Padova, Padova, Italy

Background and aims: Concerns on vaccines' safety are increasing, leading a lack of
compliance in vaccination plans. Special Immunization Services (SIS) for children at risk of
adverse reaction (AR) may improve immunization coverage. From 1999 a SIS has been
activated at the Pediatric Emergency Unit of Padova. The aims of this study are to describe
its experience, find out admission criteria and evaluate its role in improving vaccination
coverage.

Methods: For each child evaluated for admission at SIS in the period 1 January 2002 - 31
July 2010, data on age, sex, type of vaccine required, previous AR to any vaccine were
reported in a dedicated form. We performed a Univariate Analysis and a Multivariate
Analysis to identify the most important admission to SIS's criteria.

Results: 489 vaccines (47.4 MMR or MMRYV, 20.8% hexavalent) were administered to 352
children. All the children with a previous immediate AR to vaccination were admitted to SIS.
The other admission to SIS's criteria resulted to be anaphylaxis and non-anaphylactic
allergies (OR = 13.54 with CI (95%)= 1.78 to 103.23 and p value < 0.01 and OR= 2.01 with
Cl (95%) = 1.09 to 3.68 and p value < 0.02 respectively). We observed 6 (1.22%) mild but no
severe AR. 99.9% of children admitted to the SIS completed their vaccination plan.

Conclusions: No serious AR after vaccination at SIS have been reported. The most
important admission's criteria was previous AR to vaccination. SIS is an important means to
complete the vaccination plan of high-risk children.
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VACCINE UPTAKE DETERMINANTS IN THE NETHERLANDS
A. van Lier, J. van de Kassteele, P. de Hoogh, I. Drijfhout, H. de Melker
National Institute for Public Health and the Environment (RIVM), Bilthoven, The Netherlands

Background: Participation in nationwide vaccination programmes is not self-evident. Insight
in determinants of vaccine uptake is important to guide future communication activities.

Methods: The study population consisted of children born in 2005 according to the national
vaccination register Praeventis. A hierarchical, or multilevel, logistic regression model was
used to quantify associations between vaccination status (individual level) and proxy
variables for ethnic background (country of birth parents, individual level), socioeconomic
status (‘status score' 2006, postcode level) and religious objection to vaccination
(percentage voters for Reformed Political Party 2006, municipal level).

Results: Most children of whom parents were not both born in the Netherlands had a lower
combined full uptake of all vaccines together. Although children of whom both parents were
born in Turkey or Morocco did not have a lower full uptake for single vaccines, the combined
full uptake was lower. The same counts for children of whom one parent was born in the
Netherlands and one in another western country and children of whom one parent was born
in a western and one in a non-western country. A possible explanation could be that
foreigners are known to change their residence more often. Postcode areas with a higher
socioeconomic status and municipalities with less religious objection to vaccination were
associated with a higher full vaccine uptake.

Conclusions: Ethnic background, religious objection to vaccination and socioeconomic
status to a lesser extent are important determinants of full vaccine uptake among children in
the Netherlands. Future research should focus on reasons behind these differences.
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EPIDEMIOLOGY OF THE UNVACCINATED: A BEHAVIOUR CHANGE
COMMUNICATIONS FRAMEWORK AND TOOLKIT FOR THE WHO EUROPEAN
REGION

R. Butler, R. Martin, N. Cakmak

Vaccine Preventable Diseases and Immunization, WHO Regional Office for Europe,
Copenhagen, Denmark

Background and aims: The European Region has documented pockets of low
immunization coverage for childhood vaccines, such as measles, mumps and rubella
(MMR), oral polio vaccine (OPV) and pertussis which have led to growing susceptible
populations being able to sustain disease transmission leading to outbreaks. In many
countries, populations are excluded from services or refuse to be vaccinated.

To address the behavioural barriers to vaccination faced by such segments of the
population, Member States need to better understand the epidemiology of the susceptible
populations and appropriately create demand for vaccines, change risk perception and
ensure equity to immunization services.

Method: The WHO Regional Office for Europe is developing a Toolkit that comprises of
formative research questionnaires and moderator guides, a behaviour change
communications framework, and a menu of best practices and lesson learned from social
marketing and vaccine communications programmes around the world. The behavioural
determinant framework is adapted from tried-and-tested social marketing approaches. The
framework helps shape a response to the motivational, ability and opportunity determinants
of vaccination behaviour of at-risk, susceptible or vulnerable populations.

Findings: Member States will be equipped with the Toolkit and trained to epidemiologically
and socially profile and segment susceptible populations, and appropriately respond
according to their circumstances, behavioural barriers and communication/media
preferences. The Toolkit components will be piloted in Bulgaria in 2011.

Conclusions: The Toolkit will reframe the response to reaching the remaining susceptible
populations in the WHO European Region and, in turn, assist the Region in meeting
elimination and eradication goals.
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COST-EFFECTIVENESS OF A COCOONING STRATEGY IN NORWAY
C.R. Frostad, T.A. Westra, B.T. Hesjedal, K. Lie, A.F. Alexandre, M.J. Postma
GlaxoSmithKline Biologicals, Oslo, Norway

Background and aims: Norway has the highest reported incidence of pertussis in
Europe.Immunity against pertussis wanes over time so adolescents and adults become
susceptible and act as a reservoir for pertussis transmission.

Until completion of the primary vaccination course newborns remain vulnerable to pertussis
which could be potentially fatal at this age.

Parents are the source of pertussis transmission to infants in 52% of the cases.
Immunisation of newborns' parents (e.g. cocooning), would potentially reduce the risk in
infants.This analysis assesses the cost-effectiveness of such immunisation strategy.

Methods: A decision-tree model was used, and data on pertussis morbidity and costs was
collected for infants below 1y and adults (20-39-year). Infant's and parents' cohort sizes
were 60,000 and 120,000 respectively. Pertussis in older age groups is highly under-
reported, and for parents an under-reporting factor of 10 was assumed.

Health benefits and costs were estimated for both cohorts. Incremental cost-effectiveness
ratios (ICER) were calculated from payer and societal perspectives. A univariate sensitivity
analysis was performed.

Results: The cocooning strategy (55% coverage) was found to reduce by 24% the incidence
of pertussis among infants and 49% among parents. The strategy was estimated to be cost-
effective from payer's (NOK 338,158/QALY) and societal perspective (NOK 167,712/QALY).
The sensitivity analysis shows the ICER to be most sensitive to the underreporting factor.
Lower under-reporting factor (5), would still lead to an ICER below NOK 500,000/QALY (e.g.
the Norwegian threshold).

Conclusion: This study estimated that pertussis cocooning strategy would likely be cost-
effective in Norway.
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HPV-VACCINATION OF BOYS OR ADDITIONAL COHORTS OF GIRLS: WHERE IS THE
GREATEST BENEFIT FOR CERVICAL CANCER PREVENTION IN ITALY?

P. Bonannil, G. Gabutti?, G. La Torre3, N. Demarteau*

'Department of Public Health, University of Florence, Florence, Department of Clinical and
Experimental Medicine, University of Ferrara, Ferrara, *Clinical Medicine and Public Health
Unit, Sapienza University of Rome, Rome, Italy, *Health Economics Department, GSK
Biological, Wavre, Belgium

Background: Cervical cancer (CC) vaccination has been implemented in Italy primarily
targeting girls aged 12. To further reduce the CC burden should a limited budget
preferentially be used to extend vaccination to boys or improve coverage in young adult
women?

Methods: A published cohort model adapted to Italy estimated the CC reduction from
different vaccination strategies: vaccinating females at the age of 12, 15 or 25 or vaccinating
boys at the age of 12. The maximum benefit from vaccinating boys is assumed to equal the
CC reduction that would results from vaccinating all non-vaccinated of the same age girls.
Each cohort size was 280,000. Vaccine efficacy (VE) was based on clinical trial results
(including cross-protection of other non-vaccine HPV-types) and HPV-type distribution. VE
was differentiated for pre- and post-sexual debut. Vaccine protection was assumed life-long.
Sensitivity analysis was performed on vaccine coverage (VC), vaccinated boys and girls
overlap, and all HPV cancer types inclusion.

Results: Under a fixed budget and 70% VC, vaccinating 12, 15, 25 years-old females or 12
years-old boys would prevent 937, 884, 647 or 401 CC respectively. Vaccination of boys will
only add more health gain if 12 years-old girls VC is low with low overlap between
vaccinated boys and girls and vaccinated boys have numerous partners, resulting in large
indirect vaccine effect. The results are strengthened after accounting for other HPV-types.

Conclusion: For a fixed additional budget extending vaccination of female instead of boys
will maximise the number of CC prevented.
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MUMPS OUTBREAK AMONG A HIGHLY VACCINATED STUDENTPOPULATION, THE
NETHERLANDS, 2009-2011

S. Hahné, C. Swaan, J. Whelan, H. Boot, R. van Binnendijk, H. de Melker
RIVM, Bilthoven, The Netherlands

Background and aims: In December 2009, a mumps outbreak started among university
students in the Netherlands. In March 2010, transmission during a student party caused a
sudden increase in the incidence. Individuals aged 27 and below have been offered two
doses of MMR in the Dutch immunisation programme. The coverage of this has consistently
been over 90%.

Methods: We analysed mumps notification data between 1-12-2009 and 19-1-2011. A case
of mumps was a person with at least one of the following: acute swelling of a salivary gland,
orchitis or meningitis, with either laboratory confirmation of mumps or contact with a
laboratory confirmed mumps case.

Results: In the study period, 590 notified mumps cases occurred. The median age was 22
years. Of cases, 57% was male and 61% was a university student. For 51 persons
complicates were reported (9% of all cases), mainly orchitis (45 cases, 14% of male
patients). Eleven persons (2%) were hospitalized, most frequently due to orchitis (7 cases).
Information about vaccination status was available for 87% (513) of cases. Of these, 16%
were unvaccinated, 10% were vaccinated once, and 74% were vaccinated at least twice.
Genotype G5 is the circulating strain in this outbreak.

Conclusions: A mumps outbreak is ongoing mainly among university students who
received two doses of MMR in the past. Orchitis is the most frequently reported
complication. Subsequent sub-fertility is of concern. Further research into reasons for
vaccine failure, mumps virus transmission in vaccinated populations, and chronic sequelae
of mumps orchitis is required.
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GENOTYPE DISTRIBUTION AND ROTAVIRUS GASTROENTERITIS
HOSPITALIZATIONS FOUR YEARS AFTER VACCINATION IN SAO PAULO, BRAZIL

M.A.P. Safadi?, V. Munford?, T. Caruzo?, F.J. Almeida!, M. Mimica!, R.J. Sini de Almeidal,
C. Finellit, A. Simoes?, F. Farias?, E. Berezin!, M.L. Racz?

!Pediatric Infectiuos Diseases, Santa Casa de Sao Paulo, 2Microbiology, Institute of
Biomedical Sciences, University of Sao Paulo, Sao Paulo, *Virology, University of Campinas,
Campinas, Brazil

Background: Early effects, after implementation of rotavirus human vaccine in Brazil in
2006, were promising, showing a marked decline in rotavirus gastroenteritis (RVGE)
hospitalizations among children aged < 5 years. A high predominance of G2P[4], probably
reflecting natural annual fluctuation, was also observed. The aim of this study was to confirm
the early impact of immunization on the incidence of severe RVGE and assess genotype
distribution over time.

Methods: We performed a 7-year (2004 -2010) prospective surveillance, at two sentinel
hospitals in Sao Paulo, monitoring the incidence of RVGE and acute gastroenteritis (AGE)
hospitalizations among children younger than 5 years of age. Since 2006 genotypes of
positive samples were determined by reverse transcription polymerase chain reaction.

Results: After vaccine introduction we observed a significant reduction in the proportion of
rotavirus-positive results among children aged < 5 years hospitalized with RVGE of 42.2%*,
41.2%*, 72.2%* and 60.7%* (*p< 0.001), and a reduction in the number of all-cause
hospitalizations for AGE of 29%, 28%, 39% and 40%, respectively from 2007 to 2010.

Genotype G2P[4] accounted for 8.8%, 58.8%, 73.7%, 75% and 66.7% of all cases identified,
respectively, from 2006 to 2010.

Conclusions: Four years after vaccine implementation, a marked and sustained decline in
RVGE hospitalizations was demonstrated among children aged < 5 years, confirming the
early impact benefits of the vaccination. Although continued surveillance studies are still
needed to correctly address this issue, it is unlikely to have persistent predominance of
G2P[4], for four years, as an exclusive result of natural fluctuation.
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IMMUNOGLOBULIN DEFICIENCY IN CHILDREN WITH HIB VACCINE FAILURE
C. Oeser?, S. Ladhani'?, J. Sheldon?, M. Ramsay?, M. Slack?, R. Booy?, P. Heath*

1St George's Hospital Medical School, University of London, 2HPA Centre for Infections,
London, UK, 3National Centre for Immunisation Research & Surveillance, Westmead, NSW,
Australia

Background: Immunoglobulin (Ig) deficiency in children with Hib vaccine failure is well-
described, but its clinical significance is unknown.

Aims: To estimate the prevalence of Ig deficiency in children with Hib vaccine failure several
years after infection and to determine their risk of recurrent infections.

Methods: Children who developed invasive Hib disease after immunization with Hib
conjugate vaccine from 1992 to 2006 were identified through national surveillance.
Participation involved completion of a questionnaire and a blood sample from the child.

Results: A completed questionnaire and blood sample was provided by 170 children at a
median of 4 years after infection, equivalent to 1035 child-years of follow-up. Ig deficiency
was present in 11.2% and was associated with age < 2 years at onset of Hib disease (63.2%
vs. 39.7%, P=0.05) and receiving at least two antibiotic courses/year in early childhood
(57.9% vs. 25.8%, P=0.004), but not with clinical presentation, severity of Hib infection or
risk of other serious infections requiring hospitalization. In a logistic regression model,
antibiotic use was independently associated with presence of an underlying medical
condition (OR=7.3; 95% Cl=2.3-22.7; P=0.001) and Ig deficiency (OR=5.4; 95%CI=1.8-16.0;
P=0.003), while breastfeeding was protective (OR=0.30; 95%CI=0.14-0.65; P=0.002).

Conclusions: 4 years after infection, the prevalence of Ig deficiency in children with Hib
vaccine failure is half that reported in the first few months after Hib infection. Young children
with Hib vaccine failure may have quantitative as well as qualitative antibody defects, which
predisposes them to recurrent minor and occasionally serious infections, but improves with
age.
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PROPHYLACTIC PARACETAMOL IN INFANTS DECREASES FEVER FOLLOWING
CONCOMITANT ADMINISTRATION OF AN INVESTIGATIONAL MENINGOCOCCAL
SEROGROUP B VACCINE WITH ROUTINE IMMUNIZATIONS

R. Prymulal, S. Esposito?, C. Kittel®, I. Kohl®, D. Toneatto®, P. Dull®

'Faculty Hospital Hradec Kralove, Hradec Kralove, Czech Republic, ?University of Milan,
Milan, Italy, 3Novartis Vaccines & Diagnostics, Cambridge, MA, USA

Background: Adding new vaccines to routine infant schedules necessitates concomitant
administration, with consequences on reactogenicity profiles, notably temperature. As
prophylactic paracetamol has been reported to interfere with immune responses (Prymula et
al. Lancet 2009; 374: 1339-50), we present data showing effective temperature control by
prophylactic paracetamol without compromising immunogenicity in a study of a novel,
multicomponent, meningococcal serogroup B vaccine, 4CMenB.

Methods: Subsets of healthy infants (n = 183-184) from a large randomised, multicentre,
partially observer-blind study received three doses of routine vaccines (DTaP-HPV-IPV/Hib
and PCV7) at 2,3,4 months of age, administered concomitantly with 4CMenB or 4CMenB
with prophylactic paracetamol at 0, 4-6 and 8-12 hours postvaccination. Immunogenicity at 5
months was measured by standard assays for routine vaccines, and serum bactericidal
assay using human complement (hSBA) to three MenB strains selected for the vaccine
antigens. Rectal temperature was monitored for 7 days after each dose.

Results: Postvaccination, temperatures 238.5°C and 239.5°C were observed after any dose
in 69.0% and 8.2% with concomitant 4CMenB, and 39.3% and 3.3% with 4CMenB and
prophylactic paracetamol. At 5 months, there were no significant differences in immune
responses to routine vaccines between the groups. Three doses of 4CMenB elicited hSBA
titers 25 in 75-100% of subjects against the three test strains, unaffected by paracetamol
administration.

Conclusions: Prophylactic paracetamol decreased fever after 4CMenB with concomitant
vaccines with minimal impact on immune responses to concomitant vaccines which probably
have no clinical significance.
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DETECTION OF FUSOBACTERIAL INFECTION IN A CULTURE-NEGATIVE BRAIN
ABSCESS WITH 16S RRNA GENE PCR

C. Kortsalioudaki, N. Costa-Fernandes, S. Laurent
Barnet General Hospital, London, UK

Background and aims: We report a case of Fusobacterium mastoiditis complicating brain
abscess, in a healthy child.

Methods: A 13 month-old girl presented with a 3-week history of right-ear discharge and
pyrexia. She had already received 3 different courses of oral antibiotics following reviews in
primary care. Examination revealed drowsiness and lethargy, left-sided gaze, hoarse voice,
and increased muscle tone with opisthotonus. Mucopurulent pus was discharging from the
right ear-canal. GCS was fluctuating between 12-14/15. An ear-swab obtained a week
before, showed polymicrobic growth.An urgent CT revealed a rim-enhancing lesion within
the right-cerebellar hemisphere, with skull disruption and bony destruction within the
temporal and mastoid bone. There was mass effect with compression of the 4" ventricle and
dilatation of the 3" and lateral ventricles.

Results: Ceftriaxone and Metronidazole were commenced and she was treansferred for
neurosurgical care. The abscess was drained and same antibiotic-regimen was continued
with significant clinical improvement within 48-hours.Pus cultures were negative however
bacterial 16-S-rRNA gene-PCR detected presence of Fusobacterium species. A 4-weeks
course of the above antibiotics was administered. A repeat brain-MRI revealed residual
collection an additional 2-weeks of IV antibiotics was continued, followed by 2-weeks of oral
Linezolid.

Conclusions: Fusobacterial invasive infections are rare in children. Usually these patients
have received 1-2 courses of oral antibiotics and the likelihood of pathogen isolation is very
difficult. The use of 16SrRNA gene-PCR is of vital importance in these cases. Combined
surgical and antimicrobial therapy is associated with recovery. However the appropriate
duration of antimicrobial therapy remains unclear.
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TIMELINESS AND COMPLIANCE OF ROTAVIRUS VACCINATION IN AUSTRALIA
M. Galic?, A. Pendleton?, S. Di Natale?, C. Keech?, Y.F. Liu?

!GlaxoSmithKline Pty Ltd, Abbotsford, VIC, Australia, 2GlaxoSmithKline Pty Ltd, Singapore,
Singapore

Background and aims: Two licensed rotavirus (RV) vaccines are funded under the
Australian National Immunisation Program for all children born since May 2007. A two-dose
vaccine, RIX4414, (Rotarix™, GlaxoSmithKline Biologicals) is funded in New South Wales
(NSW). A three-dose vaccine, RV5 (RotaTeq™, Merck and Co.) is funded in Queensland
(QLD). We examined the compliance and timeliness of vaccination during 2007-2009.
Methods: Data from the Australian Childhood Immunisation Register (ACIR) was used to
guantify the proportion of children completing the full vaccination series (CVS) regardless of
age, mean age at each dose, and timeliness of receiving the two- dose or three-dose
vaccine.

Results: Overall proportion of CVS was ~80%. Mean (median) age for the two-dose series
was 1.5 (2) and 3.8 (4) months, and 1.7 (2), 3.8 (4) and 6 (6) months for the three dose
series.

Table 1 Percentage of children vaccinated. by median age and those who successiully

completed the vaccination senes regardless of age

Year Two dose vaccine in NSW* Three dose vaccine in QLD® {Rotateq' ™)
(Rotarix™)
ola ol %o of wof Tota xof ol Toof of
Nyumber chiigren chiicken chilcren aumbe chilgren cnifdren chiicren chilgren
of receivrg | receivin | complete rof recaiving | recaning | receivingd fulty
childeen | 1dose | g vaccinman | chigre | 1*dase | second dose by 8 compiete
ov2 doseby | atanyage | n by 2 dose by mo vaccinato
months dmo months | 4mo natany
8%
OT08 | WY [ TR | AR | O WBAT | TBik | 1o2% 88957 Toi% |
0809 83,554 T20% | TT.0%% | 5Ea% T035% | pAc% 30.0% T405%F 82.0%
“States iny estgatechave simiar modes ofvaccire gelvery (HCP counals others)and % Indgendus 0 opulations
*pvalue <0.001 betwean last scheduled dose at cul off of median age of vactinabion
‘p valug <0 001 between a3t scheduled dose at cul off of median age of vacdnation

[Table 1 - completion of vaccine series]

Table 2: Timeliness cf two-dosa vaccine and three-dcse vaccinein NSWand QLD

I

Rotavirus Vaccines Children ; Dose 1 Dose 2 Dose3
vaccinated

Two-dose vaccine in | oldrzn com 2007-08 | 95%" 924" MNiA

NSW (Rotarix™) Chuldren bom 2008 0% | 97%* 9334 MNA

Three-dose vaccine | Childrar 5om 200708 | ea% a7 a8%"

in QLD (Rotateq™) Children om 200808 | ©8% 243500 I

“pvalue <0.001; ™ pvalue <.CO1, *p value <0061, ~* pvalue <001 NA not applicable

Note. Timeiness was defined as (he proportion of all children who received vacane prior 1o median

age al administrabion, 2 monlr, 4 month and & month for 1%, 279 and 3™ doses respedively

[Table 2 - timeliness]

Conclusions: Overall completion of the full series of RV vaccination is high, although
vaccination rates fall as a series progresses. A higher compliance with a two-dose schedule
and decreased timeliness with increasing doses is suggested. Further investigation is
warranted.
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IMPACT OF VACCINATION WITH RIX4414 ON ROTAVIRUS GASTROENTERITIS
(RVGE) IN CHILDREN AGED <5 YEARS IN AUSTRALIA

M. Galic?, A. Pendleton?, D. Rosillon?, N. Meyer?, S.-P. Ng?3, E. Ledesma?, Y.F. Liu®

'GlaxoSmithKline Pty Ltd, Abbotsford, VIC, Australia, *GlaxoSmithKline Biologicals, Wavre,
Belgium, *GlaxoSmithKline Pty Ltd, Singapore, Singapore

Background and aims: Two licensed rotavirus vaccines are funded under the Australian
National Immunisation Program (NIP) for all children born from 1 May 2007. We examined
the impact of RIX4414 (Rotarix™, GlaxoSmithKline Biologicals) vaccination on rotavirus
gastroenteritis (RVGE) hospitalizations in two states/territories: New South Wales (NSW),
and the Australian Capital Territory (ACT).

Methods: A database analysis of state-based electronic hospital admissions was conducted
to assess the trend of incidence rates of RVGE pre-introduction (1998-2006) with post-
vaccination (2008-2009).

Results: RIX4414 coverage increased after initial introduction, rising to 83.4% in NSW and
91% in ACT within the first year of implementation®. In 2009, incidence of RVGE in children
< 1 year decreased from a baseline of 35.85 to 2.69 per 10,000 child/year in NSW and 44.09
to 4.25 in ACT. The reduction of RVGE incidence was observed in all age groups (0-5
years). The overall reduction of RVGE in children < 5 years in 2009 compared with baseline
was 90.1% in NSW and 92.1% in ACT.

Conclusions: This study demonstrates significant reduction of RVGE hospitalizations after
introduction of mass vaccination with RI1X4414 in two Australian states/territories. Reduction
of RVGE hospitalizations was observed in all children < 5 years of age, even those were not
eligible for vaccination according to their age, suggesting herd immunity.

Reference: 1. Hull B, Deeks S, Menzies R et al. Immunisation Coverage Annual Report,
2007. Communicable Diseases Intelligence.2009;33(2):170-87.
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EVALUATING THE EFFICACY OF 10-VALENT PNEUMOCOCCAL NON-TYPEABLE
HAEMOPHILUS INFLUENZAE PROTEIN-D CONJUGATE VACCINE (PHID-CV) AGAINST
COMMUNITY-ACQUIRED PNEUMONIA IN LATIN AMERICA

M.W. Tregnaghi?, X. Saez-Llorens?, P. Lépez3, H. Abate?, E. Smith®, A. Pésleman®, A.
Calvo’, D. Wong?, C. Cortes-Barbosa3®, A. Ceballos?, M. Tregnaghi!, A. Sierra®, V. Marquez?,
M. Rodriguez®, M. Troitifio’, R. Ruttimann®, M.M. Castrejon?®, A. Lepetic®, P. Lommel*t, W.P.
Hausdorff!, D. Borys?!, J. Ruiz Guifiazu*!, E. Ortega-Barria’?, J.P. Yarzabal'!, L.
Schuerman?!

'CEDEPAP, Cérdoba, Argentina, Hospital del Nifio, Panama City, Panama, *Centro de
Estudios en Infectologia Pediatrica CEIP, Cali, Colombia, “Hospital Notti, Mendoza,
*CEDEPAP, Santiago del Estero, “°CEDEPAP, San Juan, Argentina, ‘Health Research
International (HRI), Instituto de Investigaciones Cientificas y Servicios de Alta Tecnologia,
Panama City, Panama, °GlaxoSmithKline Biologicals, Buenos Aires, Argentina,
%GlaxoSmithKline Biologicals, Panama City, Panama, *GlaxoSmithKline Biologicals,
Wavre, Belgium, ?GlaxoSmithKline Biologicals, Managua, Brazil

Background/aims: The Clinical Otitis Media and PneumoniA Study (COMPAS) is the first
pneumococcal conjugate vaccine (PCV) efficacy study conducted in Latin America.
Measurement of a variety of pneumonia endpoints is important to assess the true public-
health value of a PCV.

Methods: ! 23,738 infants were randomised to receive either PHiD-CV and DTPa-HBV-
IPV/Hib (PHID-CV group) or HBV and DTPa-IPV/Hib (Control group) at 2-4-6 months of age,
followed by PHID-CV or HAV, respectively, at 15-18 months (both co-administered with
DTPa-IPV/Hib).

Results: Primary objective, based on first likely-bacterial-CAP episodes reported 22 weeks
post-dose-3, was conclusive (22% VE [95%CI 8,34; p=0.002 with 1-sided alpha of 1.75%],
according-to-protocol cohort).? The total vaccinated cohort results are tabulated below:

Occurrence of first episodes of CAP and vacxine efficacy anytime from
the administration of dose 1
Number of first episodes | Differencein Vaccine

PHID-CV Control number of efficacy
{N=11,875) | {N=11,863) |cases{Control| (95%CI)
— PHID-CV)

n % n %
C-CAP 223 | 19% | 289 |2.4% 3 23% (9, 36)
B-CAP 341 | 29% | 414 [35% 73 18% {6, 29)
CXR-CAP | 854 | 7.2% | 947 [B.o% 93 10% {2, 18)
SCAP 2455 | 20.7% | 2616 [22.1% 161 7%(2,12)

N = number of children in the total vaccinated cohort

n/% = number/percentage of children reporting at least one
episode of CAP in a defined category

C-CAP = WHO-defined (consolidated) CAP

B-CAP = likely-bacterial-CAP (radiologically-confirmed CAP with
alveolar consolidation/pleural effusion on chest X-ray, or with
non-alveolarinfiltrates and C-reactive protein 240 pg/mL)
CXR-CAP = any radiologically-confirmed CAP (child with abnormal
pulmonary infiltrates on chest X-ray)

S-CAP = clinically-suspected CAP for which an X-ray was requested
(regardless of final diagnosis)

[ITT results]



The observed efficacy against the specific C-CAP endpoint, proposed by the WHO to
facilitate comparison of results across trials, suggests a PHID-CV impact in the same range
as seen with 7-, 9- and 11-valent PCVs in previous efficacy trials (in different settings).
Despite lower efficacies, substantially higher numbers of cases were prevented with less-
specific endpoints (such as S-CAP) than with more-specific endpoints (such as C-CAP).
Endpoints such as S-CAP may potentially better reflect the overall public health impact of
PHID-CV vaccination.

Conclusion: The observed COMPAS results across various CAP endpoints demonstrate
the clinical efficacy of PHID-CV against pneumococcal infections; PHID-CV could help
address the pneumonia burden worldwide.

1Saez-Llorens, ESPID 2011, Abstract 412; 2Tregnaghi, SLIPE 2011
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PERSISTENCE OF ANTIBODY AGAINST HIN1 AND RESPONSE TO TRIVALENT
INFLUENZA VACCINE 13 MONTHS AFTER 2 DOSES OF MONOVALENT PANDEMIC
VACCINES

W.T. Walker?3, P. de Walley*, N. Andrews®, C. Oeser®, M. Casey?, L. Michaelis'?3, K.
Hoschler®, P. Kaye®, C. Harrill’, P. Moulsdale®, B. Thomson?, C. Jones*, J. Chalk?, S.
Kerridge®, T. John* R. Tomlinson’, P.T. Heath®, E. Miller®, A.J. Pollard*, S.N. Faust'?2, M.D.
Snape?, A. Finn®?°

'Wellcome Trust Clinical Research Facility, “Division of Infection, Inflammation and
Immunity, University of Southampton, *Southampton NIHR Respiratory Biomedical
Research Unit, Southampton University Hospitals NHS Trust, Southampton, *Oxford
Vaccine Group, Department of Paediatrics, University of Oxford, Oxford, *Centre for
Infections, Health Protection Agency, °St George's Vaccine Institute, St Georges, University
of London, London, "Royal Devon and Exeter NHS Foundation Trust, Exeter, 8University
Hospitals Bristol NHS Foundation Trust, °Bristol Childrens Vaccine Centre, School of Clinical
Sciences, University of Bristol, Bristol, UK

Background and aims: We investigated antibody persistence in children 13 months after
two doses of AS03g-adjuvanted or non-adjuvanted monovalent pandemic H1IN1 influenza
vaccine and assessed the immunogenicity and reactogenicity of a further dose of a seasonal
trivalent influenza vaccine (TIV).

Methods: After a blood sample assessing persistence of levels of antibody against the 2009
pandemic H1N1 influenza virus (n=323), 302 children received a single dose of a seasonal
trivalent influenza vaccine. Immunogenicity was assessed at day 21.

Results: Although antibody levels had waned across all groups, at 13 months post-
vaccination significantly more participants had microneutralisation (MN) titres 21:40 in the
ASO03g-adjuvanted vaccine group compared to the non-adjuvanted vaccine group. For
children aged < 3 years at first immunisation these percentages were 100% (95% CI 94.1-
100%) for the AS03g-adjuvanted vaccine versus 32.4% (21.5-44.8%) for the non-adjuvanted
vaccine. For those aged 3 to 12 years at first immunisation these percentages were 96.9%
(91.3-99.4%) versus 65.9% (55.3-75.5) (p< 0.001 for both comparisons). Following TIV all
participants had MN titres 21:40. ASO03g-adjuvanted groups had higher absolute
haemagglutination inhibition (HI) titre levels than non-adjuvanted groups. In under five year
olds, redness >50mm and any severe local reaction were more frequent (p< 0.05) in
previous recipients of AS03g-adjuvanted versus non-adjuvanted vaccine (40.8% vs 24.2%,
and 14.1% vs 1.5% respectively).

Conclusions: Almost all children who received two doses of the AS03g-adjuvanted H1N1
pandemic influenza vaccine maintained adequate antibody levels one year after vaccination.
TIV is safe and immunogenic in the season following pandemic vaccine administration.
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Background: Meropenem Yearly Susceptibility test Information Collection (MYSTIC)
Programme is a global, longitudinal resistance surveillance network that monitors the activity
of meropenem and compares its activity with other broad-spectrum antimicrobials .

The aim of the study was to analyze antibiotic susceptibilities of Gram-negative and Gram-
positive bacterial isolates from pediatric intensive care units included in Mystic programe.

Methods: The isolates were collected from various clinical specimens at pedriatic intensive
care units of the Clinical Hospital Center Zagreb in Croatia. The minimum-inhibitory
concentrations (MIC) were determined by broth microdilution method according to CLSI.
Extended-spectrum B-lactamases (ESBL) were detected by double-disk synergy test.

Results: There was no resistance to either imipenem or meropenem observed for E. coli, K.
pneumoniae and P. mirabilis. 37% of E. coli isolates showed resistance to gentamicin and
12% to ciprofloxacin. High rates of resistance of K. pneumoniae to ceftazidime and
gentamicin (40%) are raising concern. Prevalence of ESBLs was 37% in E. coli and 50% in
K. pneumoniae. All A. baumannii strains were resistant to gentamicin. 11% of P. aeruginosa
strains were resistant to carbapenems and 22% to gentamicin, piperacillin/tazobactam and
ciprofloxacin. Among Gram-positive pathogens staphylococci showed susceptibility to most
tested antibiotics contrary to enterococci which showed 85% resistance to gentamicin.

Conclusions: These data provide evidence that despite the continued use of meropenem,
carbapenem resistance is not increasing among those species tested except for
P.aeruginosa, in pediatric ICU, and suggest that clinicians can still administer carbapenems
as reliable choice in managing serious nosocomial infections in children.
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Freré?, J.H. De Waard*
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Background and aims: Streptococcus pneumoniae is part of the nasopharyngeal flora in
children. Here we determined the prevalence and the mechanism of macrolide resistance in
pneumococcal strains isolated from the nasopharynx in 3 different geographic regions of
Venezuela.

Methods: A total of 319 strains of S. pneumoniae: 282 isolate from Amerindians (215 Delta
Amacuro and 67 Bolivar State) and 37 from Caracas. Susceptibility was determined by the
microdilution method, phenotypic characterization by the double disk diffusion method and
detection of resistance genes erm (A), erm (B), erm (C) and mef (E) by PCR.

Results: A total 56 strains of S. pneumoniae were resistant to macrolide; the prevalence in
the 3 groups was respectively 49% Caracas (18 strains), 14% Delta Amacuro (30 strains)
and 12% (8 strains) Bolivar. The double disk test showed 3 different phenotypes: MLSg
inducible (2 isolates), MLSg constitutive (38 isolates) and M phenotype (16 isolates). Of the
40 isolates of the MLSg phenotype, 39 were confirmed as carrying the erm (B) gene. Of
MLSg constitutive phenotype, 16 strains had the genotype mef (E) and erm (B); 11 from
Delta Amacuro (serotype 14, 6B, 15B and 19F), 1 from Bolivar (serotype 6C) and 4 from
Caracas (serotype 14, 19A and 19F). All stains with the M phenotype had the mef (E) gene
(8 different serotypes). The mef (A) gene was not detected.

Conclusion: This is the first report on macrolide resistance characterization of S.
pneumoniae recovered from the nasopharynx of urban and Amerindian children in
Venezuela.
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Background and aims: Streptococcus pneumoniae is part of the nasopharyngeal flora in
children. Here we determined the prevalence and the mechanism of macrolide resistance in
pneumococcal strains isolated from the nasopharynx in 3 different geographic regions of
Venezuela.

Methods: A total of 319 strains of S. pneumoniae: 282 isolate from Amerindians (215 Delta
Amacuro and 67 Bolivar State) and 37 from Caracas. Susceptibility was determined by the
microdilution method, phenotypic characterization by the double disk diffusion method and
detection of resistance genes erm (A), erm (B), erm (C) and mef (E) by PCR.

Results: A total 56 strains of S. pneumoniae were resistant to macrolide; the prevalence in
the 3 groups was respectively 49% Caracas (18 strains), 14% Delta Amacuro (30 strains)
and 12% (8 strains) Bolivar. The double disk test showed 3 different phenotypes: MLSg
inducible (2 isolates), MLSg constitutive (38 isolates) and M phenotype (16 isolates). Of the
40 isolates of the MLSg phenotype, 39 were confirmed as carrying the erm (B) gene. Of
MLSg constitutive phenotype, 16 strains had the genotype mef (E) and erm (B); 11 from
Delta Amacuro (serotype 14, 6B, 15B and 19F), 1 from Bolivar (serotype 6C) and 4 from
Caracas (serotype 14, 19A and 19F). All stains with the M phenotype had the mef (E) gene
(8 different serotypes). The mef (A) gene was not detected.

Conclusion: This is the first report on macrolide resistance characterization of S.
pneumoniae recovered from the nasopharynx of urban and Amerindian children in
Venezuela.
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!Pediatrics, 'Louis Turcanu' Children Emergency Hospital, University of Medicine and
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Background: Bacterial infections caused by multidrug resistant strains (MDRS) are a
constant challenge for physicians throughout the world.

Aims of study: To phenotype MDRS and to determinate their incidence.

Material and methods: MDRS isolated from children (0-18 years) admitted to Children
Hospital between April 2009 to September 2010 were phenotyped at Microbiology and
Virology Department of UMF, Timisoara, Roma