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SYNOPSIS: ROTAVIRUS VACCINATION - WHY EUROPE IS MOVING FORWARD? 

G.S.K. Symposium Faculty 

GSK, Wavre, Belgium 

The burden of rotavirus gastroenteritis (RVGE) is considerable, impacting clinical practice, imposing costs on 
health systems, and acting as a source of significant morbidity.1 Further, this burden is often underestimated.2 
 
Vaccines against rotavirus (RV) were developed using some of the most comprehensive studies in vaccinology to 
date.3 These live, attenuated oral vaccines were designed to mimic the protection conferred from natural 
infection2 and have shown an efficacy higher than 90% in preventing severe cases of RV diarrhoea.4 The 
substantial public health impact of RV vaccination has been demonstrated worldwide. Post-licensure 
effectiveness data from Latin America, the USA and Australia have shown that these vaccines have significantly 
reduced diarrhoea associated hospitalisations, outpatients and emergency department visits.4,5 Additionally, 
recently published data has demonstrated the significant impact that vaccination can have in the European 
context.6,7 
 
Despite the 2008 recommendations from the European Society for Paediatric Infectious Diseases (ESPID) and 
the European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN),8 RV vaccination 
coverage in some large European countries remains low.9 To date, only Austria, Belgium, Finland and 
Luxembourg have included RV vaccination in their national immunisation programmes.9 However, the situation in 
Europe is slowly improving.9 Recent data on the benefit/risk assessment of rotavirus vaccination from different 
parts of the world - along with a better understanding of the burden of the disease - contributed to a change in 
perspective.9,10,11 The recent decision in 2012 to introduce RV vaccination into the UK schedule may indicate a 
growing interest in the prevention of RVGE.12 
 
This symposium will allow the audience to understand how RV can be prevented and that 6 years after RV 
vaccine registration, Europe is moving forward.  
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SYNOPSIS: ADDRESSING INVASIVE AND NON-INVASIVE VACCINE-PREVENTABLE DISEASES IN 
YOUNG CHILDREN 

G.S.K. Symposium Faculty 

GSK, Wavre, Belgium 

The control of childhood infectious diseases remains the major motivation for implementing effective and durable 
health programmes, with paediatric vaccination schedules forming one of the major strategies. Success has been 
achieved with existing vaccines and vaccination programmes against pneumococcal diseases, Haemophilus 
influenzae type b (Hib) and meningococcal capsular group C (MenC) invasive disease, as well as pertussis, 
hepatitis B and poliomyelitis.1-3 However, challenges remain including vaccine availability, adherence to 
schedules, the continued documentation of sustained vaccine effectiveness, and the residual burden of invasive 
and non-invasive disease.  
 
The increased availability of vaccines and their inclusion in immunisation programmes has created crowding of 
the vaccination calendar. Combination vaccines have been a strategy to address this issue. Hexavalent vaccines, 
combining the diphtheria, tetanus, pertussis, hepatitis B virus, poliovirus and Hib antigens, have been developed 
in this context. Use of these combination vaccines has contributed to improved timeliness and adherence to 
childhood immunisation programs.4 More than a decade of clinical experience with these hexavalent combination 
vaccines is now available.5Some of the highlights of this experience will be discussed within this symposium. 
 
Bacterial meningitis remains a serious global health threat causing an estimated 170,000 deaths each year.6 The 
annual incidence rate of meningococcal disease differs across countries; in 2009 the rates were 0.92/100,000 for 
Europe and 0.28/100,000 in the United States.7 Meningococcal capsular groups A, B, C, X, Y and W135 are 
responsible for severe disease.6 MenC monovalent conjugate vaccines are now widely used throughout Europe.2 
This success has stimulated the development of quadrivalent meningococcal conjugate vaccines, broadening the 
coverage to capsular groups A, W135 and Y (MenACWY). In Europe, two MenACWY vaccines are available.8-9 
This symposium will focus on the use of these vaccines in infants and toddlers. 
 
Pneumococcal infections include serious diseases such as meningitis and bacteraemia, as well as milder but 
more common illnesses, such as otitis media.10 The latest WHO report highlighted that of the estimated 8.8 
million global annual deaths amongst children < 5 years of age, 476,000 were caused by pneumococcal disease, 
making these infections a leading cause of vaccine-preventable deaths in children worldwide.10 Otitis media, 
although a less severe condition, is one of the most frequent bacterial infections for which medical advice is 
sought.11-12 As a result, it places a considerable burden on healthcare resources.11,13 Furthermore, otitis media 
causes significant distress for individual patients and their caregivers, and remains a major contributor to 
antibiotic prescriptions in young children.12,14 Treatment of these diseases is complicated by antibiotic resistant 
Streptococcus pneumoniae, driven by antibiotic overuse to treat respiratory infections.15 This symposium will 
focus on pneumococcal H. influenzae protein D conjugate vaccine (PHiD-CV) and the results of recently 
completed, large, randomised, controlled clinical trials and post-marketing studies. 
 
GSK's hexavalent DTPa-HepB-IPV/Hib*, MenACWY-TT and PHiD-CV vaccines are an important part of GSK's 
contribution to global efforts in the prevention of invasive and non-invasive diseases.  
 
*Diphtheria and tetanus toxoids, acellular pertussis, hepatitis B, inactivated poliovirus and H. influenzae type b. 
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UPDATE ON VECTOR BORNE DISEASES: EHRLICHIOSIS, BABESIOSIS, ROCKY MOUNTAIN SPOTTED 
FEVER AND LYME 

S. Nachman 

Pediatrics, SUNY Stony Brook, Stony Brook, NY, USA 

Background: ñVector-borne disease" is the term commonly used to describe an illness caused by a pathogen 

that is transmitted to people by blood-sucking arthropods. The arthropods, either insects or arachnids include 
blood sucking insects such as mosquitoes, fleas, lice, biting flies and bugs, and blood sucking arachnids such as 
mites and ticks. The term ñvectorò refers to any arthropod that transmits a disease through feeding activity. This 
abstract will focus on the Tick associated vector illnesses. 
 
Methods: Similar to other vector-borne diseases, temperature accelerates the ticks' developmental cycle, egg 

production, population density, and distribution. Data on tick vector, pathogen, and presentation and treatment 
guidelines were reviewed.  
 
Results: The vector for each of these illnesses has been identified. All illnesses have been recorded worldwide. 

Diagnosis for these pathogens is dependent on suspicion of illness at presentation and may include rash, signs 
and symptoms of CNS illness and may mimic symptoms seen in viral illnesses. Treatment is indicated in all 
cases of presumed RMSF (doxycycline), and acute severe anemia in Babesiosis (atovaquone plus azitromycin), 
but in not emergent in Lyme (amoxicillin or doxycycline) and can often wait confirmation of infection. Treatment of 
asymptomatic illness in case of Babesia and Ehrlichia is not indicated.  
 
Conclusions: Vector borne infections are worldwide in presentation. Diagnosis is often driven by suspicion of 

disease at time of clinical presentation, and confirmatory laboratory assessments are available. Treatment is 
simple and results in clinical cure of illness. 
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SAFETY AND IMMUNOGENICITY OF A MENC BOOSTER DOSE IN ADOLESCENTS  

F. van der Klis 

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

The main purpose of vaccination is achieving long-term individual (and herd) immunity. For many infectious 
diseases, this requires a booster vaccination in addition to primary vaccination. As has been shown previously, 
immunity against Meningococcal serogroup C disease (MenC) wanes after several years in infants and toddlers, 
indicating that also for MenC a booster vaccination might be necessary. Young children between 0-5 years of age 
are most vulnerable to invasive MenC disease. Vaccination at a young age is therefore most appropriate but 
does not lead to long term protection.  
 
Since teenagers aged between 12-18 years are also at risk for developing invasive MenC disease, a booster 
MenC vaccination during or prior to adolescence can be considered. Determining the appropriate age for this 
booster vaccination is a challenge as a booster vaccination during late adolescence probably leads to more 
prolonged individual (and herd) protection, but leaves the young adolescents at risk.  
 
In an attempt to determine the optimal age for a booster (second) vaccination, a study is currently conducted in 
The Netherlands (TIM study). In the Dutch immunization program, MenC is administered at the age of 14 months 
as a single dose vaccination. For the TIM study, three age groups (10, 12 and 15 years) are vaccinated with the 
same vaccine that was as used in the routine immunization program.  
 
The results so far from this study will be discussed. 
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VALUE OF MONOVALENT MEN-C VACCINES IN RELATION TO CONJUGATED MEN-ACYW135- AND 
OTHER COMBINATED VACCINES 

F. Zepp 

Department of Pediatrics, University Medical Center Mainz, Mainz, Germany 

Serogroup C polysaccharide-protein conjugate vaccines were introduced over a decade ago and are now used 
successfully throughout the world. Recently multivalent meningococcal conjugate vaccines for serogroups A, C, 
W-135, and/or Y became available in some countries and protein-based Men B vaccines have just been licensed. 
In light of these developments there is an emerging debate which vaccination strategy can provide best 
preventive measurements.  
 
Obviously there is not one single solution. The incidence and epidemiology of meningococcal disease vary 
geographically and over time. Differences in invasive capsular serogroups and potential effects of ongoing 
vaccination programs influenced the epidemiology of infection and disease. Serogroups B, C, and Y are 
responsible for the majority of cases in Europe, the Americas, and Oceania; serogroup A has been associated 
with highest incidence in Africa and Asia; serogroups W-135 and X have caused major disease outbreaks in sub-
Saharan Africa.  
 
In addition, vaccine-related issues have to be addressed: Durability of protective immune response and optimal 
timing of booster immunizations need to be established for every vaccine as well as costs and benefits of Men-
ACWY conjugate vaccines in comparison to monovalent MenC conjugate vaccines. The value of providing 
protection against each disease-causing serogroup might differ for countries, depending upon country-specific 
disease burden, changes in epidemiology or potential for local outbreaks with non-predominant serogroups. 
Especially for countries with high incidence of MenC-disease and low infection rates with MenA, W and Y 
continuing with established MenC-vaccination programs might be a wise choice, also leaving room for future 
implementation of MenB-vaccines. 
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IS A SINGLE DOSE OF MENC IN THE FIRST YEAR OF LIFE ENOUGH?  

H. Findlow 

Vaccine Evaluation Unit, Health Protection Agency, Manchester, UK 

In 1999, the UK introduced meningococcal serogroup C conjugate (MCC) vaccines at 2,3,4 months of age with a 
single dose for children 1-18 years. In 2006, the schedule was refined to 3, 4, 12 months of age. The potential of 
a single MCC priming dose in infancy has been demonstrated.  
 
A UK study provided evidence for reducing the priming doses of MCC-TT together with the positive correlation of 
lower quantity of antigen and SBA levels post-primary but a higher magnitude of the booster response. The 
results of clinical trials investigating a reduced infant MCC schedule, will be discussed. A UK study, demonstrated 
one dose of MCC-TT or MCC-CRM 197 at 3 months to give comparable responses (SBA titres Ó8) both post-
primary vaccination and post-booster Hib/MCC-TT at 12 months. However, the magnitude of the SBA GMT was 
higher in the MCC-TT primed post-booster. A single priming dose of MCC-TT (at 4 or 6 months) compared to two 
doses (2 and 4 months) gave high SBA titres in all groups, post-primary and post-booster at 12-13 months, with 
the highest SBA responses observed in the 4 month single dose group. A study in Malta, comparing one dose of 
MCC-TT or MCC-CRM197 at (3 months) versus two doses of MCC-CRM197 (3 and 4 months), showed a high 
proportion of subjects achieving SBA titres Ó8 following a single dose.  
 
These studies show that a single-dose priming vaccination in infancy can be considered. The UK Joint 
Committee on Vaccination and Immunisation has recommended the use of a single priming dose at 3 months 
with the move of the second infant dose to adolescence. 
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MENC SEROSTATUS IN THE POPULATION AND THE PREDICTION OF FUTURE EPIDEMIOLOGY  

J. Diez Domingo 

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

There is an increasing thinking that Men C vaccination schedule has to be modify. In order to maintain an 
appropriate level of herd immunity, it seems to be important to have high level of seroprotection in adolescents 
and young adults.  
 
In Valencia, in spite of a vaccination program with catch up until 19 years of age (y.o.a.), the incidence in the 
unvaccinated population did not decrease until 2009, which is in contrast to other countries with massive catch-
up programs (e.g. UK, The Netherlands).  
 
We conducted a seroepidemiological study in which we assessed the MenC seroprotection rates in different age 
groups, and also estimated the vaccine coverage by means of reviewing the vaccine registry of Valencia. Multiple 
imputation was applied for those not included in the registry.  
 
Persistence of antibodies depend on the age of immunization. Five years after receiving one vaccine dose in the 
second year of life 30% are seroprotected and 24% at age 11. When a catch up is given at age over 8 y.o.a., the 
persistence of antibodies is higher.  
 
In 2011, 30% of the Valencian population 3 to 29 y.o.a. were seroprotected, with the highest proportion in 
subjects 17 to 29 years old (47%). Before vaccination, MenC carriage occurred in this age group, and therefore, 
having them protected is needed to maintain herd protection. Ideally this should not increase the cost of the 
program and a reduction of the number of vaccines given in the first year of life should be considered. 
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SYNOPSIS: ADOLESCENT VACCINATION: CHALLENGES FOR IMPLEMENTATION OF EFFECTIVE 
IMMUNISATION PROGRAMMES 

G.S.K. Symposium Faculty 

GSK, Wavre, Belgium 

Over the years, vaccination of young children has become a real success; however, when it comes to adolescent 
vaccination, some progress still needs to be achieved. 
 
Indeed, adolescence is a time of increased independence, resulting in a larger and more diverse social network, 
and behaviours that may increase the chances of exposure to infectious diseases.1 Many adolescents also begin 
to spend more time apart from caregivers, reducing the chance that infectious diseases like meningococcal 
meningitis, which progresses rapidly and can be fatal if not treated, will be recognised.1  
 
Outbreaks of meningococcal disease and pertussis among adolescents can cause substantial disease and can 
also increase the risk of exposure for others with whom they come in contact.1,2 This could be of particular 
concern for babies and infants who have yet to be immunised and are particularly vulnerable to severe morbidity 
from such diseases.3 However, booster doses can help maintain the immunity acquired from prior childhood 
vaccinations, such as those against pertussis, and can allow 'catch-up' for missed doses.4,5 
 
Human papillomavirus (HPV) infection is typically contracted during adolescence soon after sexual debut and 
virtually 100% of cervical cancer cases are caused by oncogenic HPV types.6,7 However, the time from HPV 
infection to disease development is long, resulting in cervical cancer and precancerous diseases typically 
occurring at a later age. Primary vaccination for adolescent girls against HPV may, therefore, help to protect 
against cervical cancer and precancerous lesions of the cervix.6,8,9 Furthermore, treatment of cervical diseases 
can lead to obstetrical complications, such as preterm delivery, that may adversely affect newborns.10,11 This 
further indicates that vaccination against HPV may help reduce various aspects of the disease burden related to 
cervical cancer.6,12  
 
In order to be effective, immunisation should be timely and coverage should be high. However, in practice, in 
European countries13,14 and in the US,15 many adolescents are not up-to-date with the recommended vaccines 
for their age group. Reasons for this low uptake of vaccines include poor awareness among adolescents and 
their caregivers about infectious diseases, vaccines and the public health rationale for immunisation 
programmes.1,16 Adolescents tend to reduce their contacts with healthcare professionals, thereby reducing the 
number of immunisation opportunities.17 Adolescent immunisation rates are also hampered by negative 
perceptions of vaccination among adolescents, their parents and healthcare providers, including social and 
cultural sensitivities about the age at which adolescents are likely to start engaging in risky behaviours.1 
Strategies to overcome these barriers, such as educational campaigns, improved tracking of adolescent 
healthcare visits, and delivery of vaccines at both schools and other non-traditional settings, could help improve 
adolescent immunisation rates.1,18 
 
Vaccine-preventable diseases such as invasive meningococcal disease, pertussis and those caused by HPV, 
especially cervical cancer, cause healthcare burden in the adolescent population, and can have even greater 
effects in the longer term, through transmission to others in society, or through effects such as predisposition to 
cancer (in the case of HPV).1 The challenges for successful implementation of immunisation programmes 
targeted to this age group are balanced by the potential benefits for adolescents themselves, for their families 
and their society, and even for future generations. 
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AN UPDATE ON VACCINES TO PREVENT RESPIRATORY ILLNESSES IN CHILDREN 

K.M. Edwards 

Pediatrics: Vanderbilt Vaccine Research Program, Vanderbilt University, Nashville, TN, USA 

Because of the large burden of influenza in children, preventive vaccines remain a high priority. While the live 
vaccines are more efficacious, their reaction profile has restricted licensure in the youngest children. More recent 
pediatric studies of adjuvanted seasonal influenza vaccines have demonstrated them to be highly efficacious. 
However, concerns remain about their safety in children. To reduce the need for yearly administration of 
influenza vaccine, the development of universal influenza vaccines is also being actively pursued and will be 
discussed. 
 
Early attempts at generating a formalin inactivated respiratory syncytial virus (RSV) vaccine were marked by 
immune mediated reactions, resulting in some fatalities. In spite of these setbacks, attempts at RSV prevention 
remain very active. Passive RSV antibody administration to young children at high risk for complications from 
RSV is widely utilized in many developed countries; supporting the concept that antibody will prevent RSV 
infection. Active immunization using either subunit or biologically or genetically engineered live attenuated RSV 
vaccines is being tested in ongoing clinical trials. In addition, the use of live attenuated parainfluenza virus (PIV) 
vaccines as vectors for both PIV and RSV antigens is being pursued. With many vaccine candidates for study, it 
is hoped that new and promising vaccines will emerge for the routine administration in young children to reduce 
the large impact of viral respiratory infections. 
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HOW TO MANAGE PEDIATRIC MENINGITIS 

T. Tenenbaum 

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

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

N. Principi, S. Bosis, S. Esposito 

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

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

S. Ben-Shimol1, O. Sagi2, D. Greenberg1 

1Pediatric Infectious Disease Unit, 2Parasitology Laboratory, Soroka University Medical Center and Ben-Gurion 
University of the Negev, Beer-Sheva, Israel 

Background and aims: Intestinal parasite infections cause significant morbidity worldwide, particularly in 

developing populations. Two populations reside in southern Israel: the Jewish population (comparable to a 
Western population) and the Bedouin population, formerly desert nomads, transitioning to a western lifestyle 
(comparable to a developing population). Our aim was to compare total and parasite-specific positive samples 
proportions in stool exams between two ethnic pediatric populations in southern Israel.  
 
Methods: A retrospective, laboratory, population-based surveillance. Stool ova and parasites (O&P) tests 

examined between 2007 and 2011 were included. Nearly all region residents are being treated by one hospital, 
and most O&P tests sent from hospitalized and community patients are performed by the hospital parasitology 
laboratory.  
 
Results: 45,978 samples (1 per patient/month) were examined. 16,317 parasites were identified in 12,325 

(26.8%) positive samples. Total positive (Ó1 parasite/stool) stool samples proportion was higher in Bedouin 
compared with Jewish children, both in < 5 years (3,797/12,931, 29.4% vs. 850/8,927, 9.5%, respectively, P< 
0.001), and in 5-19 years (5,933/14,423, 41.1% vs. 1,745/9,697, 18.0%, respectively, P< 0.001). Blastocystis 
hominis and Entamoeba species predominated in Bedouin children 5-19 years, while Giardia lamblia and 
Hymenlopis nana predominated in Bedouin children < 5 years, compared with Jewish children.(Table 1)  

 

  
<5 years 5-19 Years 

Parasite 
N, % Bedouin 
children 
(N=12,931) 

N, % Jewish 
children 
(N=8,927) 

Relative risk 
(range, 95% 
CI) 

N, % Bedouin 
children 
(N=14,423) 

N, % Jewish 
children 
(N=9,697) 

Relative risk 
(range, 95% 
CI) 

Blastocystis 

hominis 
850 (6.6%) 230 (2.6%) 2.6 (2.2-2.9) 3,329 (23.1%) 1,013 (10.4%) 2.2 (2.1- 2.4) 

Giardia 

lamblia 
2,768 (21.4%) 500 (5.6^) 3.8 (3.5-4.2) 1,590 (11.0%) 349 (3.6%) 3.1 (2.7-3.4) 

Entamoeba 

coli 
407 (3.1%) 78 (0.9%) 3.6 (2.8-4.6) 1,720 (11.9%) 381 (3.9%) 3.0 (2.7-3.4) 

Entamoeba 

species 
295 (2.3%) 110 (1.2%) 1.9 (1.5-2.3) 1,071 (7.4%) 381 (3.9%) 1.9 (1.7-2.1) 

Other 

protozoa 
33 (0.3%) 6 (0.1%) 3.8 (1.6-9.1) 93 (0.6%) 52 (0.5%) 1.2 (0.9-1.7) 

Hymenolepis 

nana 
250 (1.9%) 11 (0.1%) 15.7 (8.6-28.7) 450 (3.1%) 73 (0.8%) 4.1 (3.2-5.3) 

Other 

helminths 
30 (0.2%) 20 (0.2%) 1.0 (0.6-1.8) 63 (0.4%) 164 (1.7%) 0.3 (0.2-0.3) 

Total 

4,633 isolates 
in 3,797 
(29.4%) 
samples 

955 isolates in 
850 (9.5%) 
samples 

3.1 (2.9-3.3) 

8,316 isolates 
in 5,933 
(41.1%) 
samples 

2,413 isolates 
in 1,745 
(18.0%) 
samples 

2.3 (2.2-2.4) 

[Proportions of parasites prevalence in stool] 
 
 
Conclusions: Bedouin children were characterized by higher rates of total and positive stool O&P testing, 

compared with Jewish children, probably reflecting higher intestinal parasitic disease rates. This may be 
associated with lifestyle differences between the two populations living in the same region. 
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A PREDICTIVE SIGNATURE GENE SET FOR DISCRIMINATING ACTIVE FROM LATENT TUBERCULOSIS 
IN WARAO AMERINDIAN CHILDREN 

L.M. Verhagen1,2, A. Zomer1,3, M. Maes2, J.A. Villalba2,4, B. del Nogal5,6, M. Eleveld1, S.A.F.T. van Hijum3,7, J.H. 

de Waard2,6, P.W.M. Hermans1 

1Laboratory of Pediatric Infectious Diseases, Radboud University Medical Centre, Nijmegen, The Netherlands, 
2Laboratorio de Tuberculosis, Instituto de Biomedicina, Caracas, Venezuela, 3Centre for Molecular and 
Biomolecular Informatics, Nijmegen Centre for Molecular Life Sciences, Radboud University Medical Centre, 
Nijmegen, The Netherlands, 4Lovelace Respiratory Research Institute, Albuquerque, NM, USA, 5Departamento 
de Pediatría, Hospital de Niños J.M. de los Ríos, 6Facultad de Medicina, Universidad Central de Venezuela, 
Caracas, Venezuela, 7NIZO Food Research, Kluyver Centre for Genomics of Industrial Fermentation, Ede, The 
Netherlands 

Background: Blood transcriptional profiling has improved our understanding of disease pathogenesis of 

tuberculosis (TB) in adults and may offer future leads for diagnosis and treatment. It is unknown whether the 
existing signature gene sets based on adult cohorts are applicable to childhood cohorts. 
 
Methods: Twenty-seven HIV-negative Amerindian children with TB (n=9), latent TB infection (LTBI, n=9) and 

healthy controls (HC, n=9) were selected for gene expression profiling of whole blood. Identified signature genes 
were validated by quantitative real-time PCR in an additional cohort of 54 children with LTBI, HC and non-TB 
pneumonia.  
 
Results: We identified a 116-gene signature set and a minimal gene set of only 9 genes that showed an average 

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

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

Signature 
gene set This study Berry et al. (Nature 

2010;466:973-977) 

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

  Study 116 
gene set 

Minimal 
TB-LTBI 
set 

Minimal 
TB-LTBI-
HC set 

Robust 10 
gene 
qPCR set 

86 gene 
set 

393 
gene set 

11 gene 
set 

5 gene 
set 

TB vs. LTBI Berry et 
al. 20.1 19.4 not 

determined 
not 
determined 12.5 11.1 13.0 16.3 

  
Maertzdorf 
et al. 19.1 16.9 not 

determined 
not 
determined 11.3 10.1 10.2 10.1 



  This study 11.1 11.1 not 
determined 

not 
determined 50.0 50.0 33.0 50.0 

TB vs. LTBI 
average 
prediction 
error 

  16.8 15.8 not 
determined 

not 
determined 24.6 23.7 18.7 25.5 

TB vs. LTBI 
vs. HC 

Berry et 
al. 27.6 not 

determined 23.9 34.9 20.1 14.1 27.3 30.4 

  
Maertzdorf 
et al. 25.6 not 

determined 25.6 48.9 17.8 21.3 26.2 32.8 

  This study 11.1 not 
determined 14.8 14.8 66.7 74.1 74.1 70.4 

TB vs. LTBI 
vs. HC 
average 
prediction 
error 

  21.4 not 
determined 21.4 32.9 34.9 36.5 42.5 44.5 

[Performance of signature gene sets] 
 
 
 
 
 
Conclusions: Our data justify the further exploration of our signature set as biomarkers for potential childhood 

TB diagnosis. As the identification of different biomarkers in ethnically distinct cohorts is apparent, it is important 
to cross-validate newly identified markers in all available cohorts. 
 
 



14 

SEVERE MALARIA IN A DISTRICT HOSPITAL IN RURAL BURKINA FASO: RELEVANCE OF 
NEUROLOGICAL SYMPTOMS 

S. Jullien1, S. Gies2, A. Montemaggi3, A. López-Bermejo1, D. Sorgho4, L. Mayol1, P. Lionetti5 

1Paediatrics, Hospital Universitari Doctor Josep Trueta, Gerona, Spain, 2Malariology Unit, Department of 
Biomedical Sciences, Institute of Tropical Medicine, Antwerp, Belgium, 3University of Florence, Meyer Children's 
Hospital, Florence, Italy, 4CMA Saint Camille de Nanoro, Nanoro, Burkina Faso, 5Department of Neurosciences, 
Pharmacology and Child Health, University of Florence, Meyer Children's Hospital, Florence, Italy 

Background and aim: Malaria is the leading cause of death in children under 5 in sub-Saharan Africa. Aim of 

this study was to evaluate epidemiological data of malaria with a special focus on neurologic symptoms in 
children admitted to a distric hospital in rural Burkina Faso (BF) where prevalence of malnutrition is high.  
 
Methods: Retrospective study of paediatric malaria cases - positive smear or rapid diagnostic test - admitted 

between December 2011 and November 2012 to Saint Camille Hospital, Nanoro (BF) was carried out. 
Informations including epidemiological, clinical and outcome data were analyzed. 
 
Results: We reviewed 521 cases (58% male; 52%< 2 years). The majority (92%) were diagnosed during the 

high malaria transmission season. All were P.falciparum, (mean parasite density: 61370 trophozoites/µL). 90% 
fulfilled WHO criteria for severe malaria. Mean hemoglobin and platelet count were 6.5g/dL and 201K/µL. 
Neurological symptoms were evident in 15.93% (83/521) and in 20.54% (107/521) malaria was associated with 
moderate to severe malnutrition. Mortality was 5.57% (29/521). Highest parasitaemias were found in infants (p< 
0.05). Neurological symptoms and mortality were both associated with higher parasitaemia (p=0.01 and p< 
0.0001). Fatal outcome was associated with neurological symptoms (OR:3.2; 95% CI:1.2-9.0; p< 0.05) and 
borderline associated with age, malnutrition and thrombocytopenia. Malnutrition was associated with neurological 
symptoms (OR:2.4; 95% CI:1.1-5.2; p< 0.05).  
 
Conclusion: Severe malaria was highly prevalent in our setting. Neurological symptoms were the main predictor 

of mortality and were more prevalent in malnourished children. Cerebral malaria and death were both associated 
with higher parasite load. 
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EXTENSIVE PARASITE SEQUESTRATION IS NOT A UNIFORM REQUIREMENT FOR SEVERE P. 
FALCIPARUM MALARIA IN GAMBIAN CHILDREN 

A. Cunnington1,2, M. Bretscher2, S. Nogaro2, E. Riley2, M. Walther3 

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

Background and aims: Intravascular sequestration of parasitized red blood cells (pRBC) is believed to cause 

severe Plasmodium falciparum malaria (SM) but sequestered parasite burdens have not previously been 
compared between children with different manifestations of SM and a control group with uncomplicated malaria 
(UM).  
 
Methods: In a nested-case control study, sequestered P. falciparum parasite biomass was compared between 

Gambian children with UM and children with one or more features of SM (prostration (SP), cerebral malaria (CM), 
severe anemia (SA), or hyperlactatemia (LA)). Circulating parasite biomass was calculated from blood film 
parasitemia, total parasite biomass was estimated from the plasma concentration of P. falciparum histidine rich 
protein 2 (PfHRP2) using a mathematical model, and sequestered parasite biomass was calculated from the 
difference between the two.  
 
Results: Circulating- and total-, but not sequestered-, parasite biomass estimates were significantly greater in 

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

mechanisms that initiate SM may differ between SM syndromes, and different therapeutic strategies may be 
required. 
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DETERMINANTS FOR TUBERCULOSIS INFECTION AMONG CHILDREN INVESTIGATED WITH 
INTERFERON GAMMA RELEASE ASSAYS AND HAVING CONTACT WITH ADULT TUBERCULOSIS 
CASES  

E. Critselis1, N.P. Spyridis2, M. Mavrikou2, K. Benetatou2, K. Karavanaki2, C. Bakoula2, M.N. Tsolia2 

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

Background and aims: The predictive factors of latent tuberculosis infection (LTBI) among children remain 

irresolute. The study evaluated the determinants associated with LTBI among children having contact with adult 
index cases.  
 
Methods: A cross-sectional study was conducted among 223 children (mean age±SD:7.8±4.7 years) evaluated 

for LTBI. Participants were assessed concomitantly with the tuberculin skin test and QuantiFERON-TB Gold-In-
Tube (QFT-IT) assay. Children with indeterminate QFT-IT findings were excluded. LTBI was defined among 
children with positive QFT-IT.  
 
Results: Among the study sample (n=223), QFT-IT results were negative in 59.6% (n=133), positive in 37.7% 

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

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

D. Buonsenso1, G. Delogu2, S. Michela2, D. Goletti3, P. D'Alfonso2, P. Valentini2 

1Catholic University of the Sacred Heart, Rome, 2Catholic University of Rome, 3INMI L. Spallanzani, Roma, Italy 

Background and aims: QuantiFERON-TB Gold assay (QFT-IT) have been developed to replace tuberculin-skin-

test for the detection of latent tuberculosis infection (LTBI), showing promising results in adults. Its performance 
in children is debated, since it has been suggested that their immune system may not be properly mature to 
respond to antigenic stimuli. Purpose of this study was to evaluate the performanceof QFT-IT in children with 
suspected tuberculosis.  
 
Methods: Retrospective study on children aged 0-14 years evaluated for tuberculosis infection and tested with 

QFT-IT assay from January 2007 through July 2010 at Catholic University of Rome.  
 
Results: Of 623 children evaluated, 59 children (9.5%) scored positive, 532 (86.3%) negative and 26 (4.2%) 

indeterminate results. Percent of positivity ranged from 7,59% for the 25-36 months group to 10,94% for the 37-
48 months group. 
 
Among the positive results, 21 cases of active TB and 38 cases of LTBI were detected. The sensitivity of QFT-IT 
in children with active TB was 80%, ranging from 62.5% in children 25-36 months to 100% in children > 49 
months. No statistically significant effect of age on the magnitude of the immune response as assessed by the 
amount of IFN-g secreted following RD1 antigens restimulation was found. No differences were observed in the 
ability of children of different age to respond to the mitogenic stimuli.  
 
Conclusion: Our study indicate that children < 5 years of age are capable of properly responding to RD1 

antigens and mitogen included in QFT-IT, supporting its usefulness in the diagnosis of LTBI/tuberculosis in 
children. 
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EXTRA-PULMONARY TUBERCULOSIS IN CHILDREN 

B. Kampmann1,2 

1Paediatrics, Imperial College London, London, UK, 2MRC Unit: The Gambia, Fajara, The Gambia 

Extra-pulmonary tuberculosis is a much more frequent presentation in childhood TB compared with adult TB and 
has a wide spectrum of clinical manifestations and levels of severity. 
 
My presentation will review the more unusual presentations and explore possible reasons for why this form of TB 
might be more commonly found in younger children and in the immunocompromised. 
 
I will describe immunological clues, the role that different strains of mycobacteria might play and discuss the 
general management from diagnosis to treatment. 
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NEW TESTS FOR TB DIAGNOSIS 

M.N. Tsolia 

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

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

J.A. Bielicki1, T. Planche2, M. Sharland1,3, ARPEC 

1Division of Clinical Sciences, St George's University of London, 2Department of Microbiology, 3Paediatric 
Infectious Diseases Unit, St George's Hospital, London, UK 

Background/aims: The Antibiotic Resistance and Prescribing in European Children (ARPEC) project aims to 

evaluate accurate and reliable surveillance methodology for bacteraemia antimicrobial resistance (AMR) in 
neonates and children. The aim of this analysis was to determine the added value of capturing age and patient 
location for young children.  
 
Methods: 2011 routine bacteraemia data for 7 key pathogens as defined by the European Centre for Disease 

Prevention and Control (ECDC) were collected retrospectively from 15 participating paediatric centres in 12 
European countries. Antimicrobial sensitivity results for specified bug/drug combinations were reported and 
prevalence of AMR in children under 2 years of age determined for E.coli and K.pneumoniae. This was compared 
by age group and location using ɢ2 or Fisher's exact tests. 
 
Results: Out of 755 isolates, 533 came from children Ò 2 years of age. 244 (45.7%) were E.coli, K.pneumoniae 

or P.aeruginosa. 121/244 were from infants Ò1 month of age. The resistance profiles of E.coli and K.pneumoniae 
isolates are shown in figures 1 and 2. 
 
 
 

 
 
[% resistant E.coli isolates] 
 
 
 
 
 
 



 

 
 
[% resistant K.pneumoniae isolates] 
 
 
 
 
 
Combined resistance in E. coli against the 4 bug/antibiotic group combinations considered for NICU and non-
NICU patients is shown in figure 3. 
 
 
 

 
 
[Combined resistance for NICU vs. non-NICU isolates] 
 
 
 
 
 
Conclusions: There is substantial AMR variability in young children. To capture AMR more accurately it may be 

necessary to record more detailed age and ward location information than is presently possible through EARS-
Net.  
 
 
 

Age group Aminopenicillins % Aminoglycosides % Third generation Fluoroquinolones % 



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

(x/n) 

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

2-6 months 48.39 (15/31) 18.75 (6/32) 18.75 (6/32) 13.33 (4/30) 

7-12 months 78.57 (11/14) 14.29 (2/14) 15.38 (2/11) 7.14 (1/14) 

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

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

[% E. coli resistant to antibiotic group] 
 
 
 
 
 
 
 

Age group 
3rd generation 

Cephalosporins % 
(x/n) 

Aminoglycosides% 
(x/n) 

Fluoroquinolones* 
% (x/n) 

Carbapenems* % 
(x/n) 

<=1 month 32 (8/25) 32 (8/25) 4 (1/25) 4 (1/25) 

2-6 months 33.33 (7/21) 23.81 (5/21) 0 (0/21) 0 (0/21) 

7-12 months 18.18 (2/11) 9.09 (1/11) 0 (0/10) 0 (0/10) 

13-24 months 46.15 (6/13) 46.15 (6/13) 61.54 (8/13) 23.08 (3/13) 

P-value p=0.56 p=0.245 p<0.001 p=0.041 

[% K.pneumoniae resistant to antibiotic group] 
 
 
 
 
 
 
 

Combined resistance NICU patients (% isolates with 
resistance) 

Non NICU patients (% isolates 
with resistance) 

None 20 41.98 

1 antibiotic group 53.33 9.51 

2 antibiotic groups 17.78 8.64 

3 antibiotic groups 8.89 4.94 

4 antibiotic groups 0 4.94 

P-value: 0.029 Total n isolates = 45 Total n isolates = 81 

[Combined resistance in E.coli isolates by ward] 
 
 
 
 



21 

RELATIONSHIP BETWEEN PREVALENCE OF ANTIMICROBIAL RESISTANCE AND CLINICAL BURDEN OF 
RESISTANCE IN CHILDHOOD BACTERAEMIA IN EUROPE 

J. Bielicki1, C. Berger2, M. Hufnagel3, T. Planche4, M. Sharland1,5, ARPEC 

1Division of Clinical Sciences, St George's University of London, London, UK, 2Division of Infectious Diseases 
and Hospital Epidemiology, University Children`s Hospital Zurich, Zurich, Switzerland, 3Division of Pediatric 
Infectious Diseases, Immunology and Vaccinology, University Hospital Freiburg, Freiburg im Breisgau, Germany, 
4Department of Microbiology, 5Paediatric Infectious Diseases Unit, St George's Hospital, London, UK 

Background and aims: Antimicrobial resistance (AMR) surveillance programmes usually report resistance 

prevalence. This may lead to biased conclusions about the overall burden of resistance. We compared the 
pattern of childhood bacteraemia AMR in Europe using prevalence and rate statistics. 
 
Methods: Childhood bacteraemia AMR surveillance data collected retrospectively for 2011 from 11 European 

centres was analysed to identify AMR and MDR prevalence and isolation rate per 100,000 occupied bed days 
(OBD) for E.coli, K.pneumoniae, P.aeruginosa, E.faecalis, E.faecium and S.aureus. Standardised definitions of 
MDR were applied. Prevalence and rates were compared for Northern (Estonia, France, Germany, Lithuania, 
Netherlands, Switzerland, UK) and Southern (Greece, Italy, Slovenia, Portugal) countries. 
 
Results: Results are presented in table 1.  

 
 
 

Region % any AMR 
(95%CI) % MDR (95%CI) 

N isolates/ 
100,000 OBD 

(95%CI) 

N isolates with 
any AMR/ 

100,000 OBD 
(95%CI) 

N MDR isolates/ 
100,000 OBD 

(95%CI) 

North 43.0 (36.3-49.9) 13.0 (9.0-18.4) 53.3 (46.3-61.1) 22.9 (18.5-28.2) 6.9 (4.6-10.0) 

South 50.6 (45.2-56.0) 22.5 (18.3-27.4) 84.5 (75.7-94.1) 43.0 (36.6-49.7) 19.0 (15.0-23.8) 

[Prevalence & rate of resistant BSI in EU countries] 
 
 
 
 
 
Although the overall prevalence of AMR is high (43.0% and 50.6% in Northern and Southern countries, 
respectively), childhood AMR burden is relatively low (22.9 and 43.0 resistant isolates/100,000 OBD in the North 
and South, respectively). AMR prevalence is relatively similar in Northern and Southern European centres. 
However, the rate of AMR isolation differs substantially, which may be explained through higher MDR prevalence 
and a higher isolation rate for the surveyed pathogens in Southern countries.  
 
Conclusion: The statistics currently in common use for AMR surveillance help to identify regional and temporal 

trends in AMR development. However, they may provide little information on the burden of AMR disease for 
clinical management. 
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SERUM SOLUBLE ST2 AS DIAGNOSTIC MARKER OF BACTERIAL SIRS IN CHILDREN 

F.I. Calò Carducci1, L. Folgori1, M. De Luca1, D. Amodio1, L. Rotondi Aufiero2, G. Li Pira3, A.C. Vittucci2, L. 

Gramatica1, G. Pontrelli1, P. D'Argenio1 

1University Hospital Pediatric Department, 2Pediatric Department, 3Department of Pediatric Hematology and 
Oncology, Bambino Gesù Children's Hospital - IRCCS, Rome, Italy 

Background and aims: Early diagnosis of bacterial vs non-bacterial infections in children with systemic 

inflammatory response syndrome (SIRS) still remains a hard challenge. In the contest of new biochemical 
markers research, we explored the possible role of the soluble secreted form of ST2 (sST2). 
 
Methods: The study was conducted in a tertiary care paediatric hospital in Rome. It was a prospective, 

obsvervational study including all patients aged 0-12 years fulfilling criteria for SIRS with suspected infective 
aetiology, hospitalized between July 2011 and October 2012. Blood samples were collected at the time of the 
enrolment and the sST2 measurement was carried out by Enzyme-linked immunosorbent assay (ELISA) and 
compared with Procalcitonin values. 
 
Results: Overall, 64 patients with SIRS diagnosis were included. Among them, 41 were classified as bacterial 

and 23 as non-bacterial infections. The median value of sST2 resulted 1327.0 pg/ml in the bacterial cohort, 209.1 
pg/ml in non-bacterial SIRS, and 108.0 pg/ml in the control group (p< 0,05). ROC curve analysis revealed that 
both sST2 and PCT resulted in significant area under the curve (AUC) (0.9 for sST2, 95% CI: 0.8-0.96, p< 
0.0001; 0.89 for PCT, 95% CI: 0.77-0.96, p< 0.0001).  
 
Conclusion: Our findings demonstrate that children with SIRS associated with bacterial infection present 

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

R.G. Nijman1, H.A. Moll1, S. Vredebregt1, A. Gervaix2, F. Weerkamp3, F. Smit4, Y. Vergouwe5, Y.B. de Rijke6, R. 

Oostenbrink1 

1Department of Pediatrics, Erasmus MC - Sophia Children's Hospital, Rotterdam, The Netherlands, 2Division of 
Pediatric Emergency, University Children's Hospital, Geneva, Switzerland, 3Department of Clinical Chemistry, 
4Department of Pediatrics, Maasstad Hospital, 5Department of Medical Decision Making, Erasmus MC, University 
Medical Centre Rotterdam, 6Department of Clinical Chemistry, Erasmus MC - Sophia Children's Hospital, 
Rotterdam, The Netherlands 

Background: The Lab-score, including C-reactive protein (CRP), procalcitonin (PCT), and urinalysis, is a 

powerful, validated tool to assess the risk of serious bacterial infection (SBI) in febrile children.(Galetto-Lacour 
2010) Kinetics of inflammatory markers suggest a potential differentiating role of duration of disease  
 
Aim: Validating the Lab-score and updating the Lab-score with duration of fever; constructing a clinical algorithm 

to minimize diagnostic testing.  
 
Methods: Previously healthy children with fever, aged 1 month to 16 years, attending the emergency 

departments of the Erasmus MC-Sophia university children's hospital and the Maasstad teaching hospital 
(Rotterdam, the Netherlands) between 2009 and 2012 were eligible. Standardized clinical signs and symptoms, 
CRP, PCT, and urinalysis were collected prospectively. Lab-Score: CRP Ó40 mg/L, 2 points; Ó100 mg/L, 4 points; 
PCT Ó0.5 ng/mL, 2 points; Ó2.0 ng/mL, 4 points; positive urine dipstick, 1 point (range 0-9 points). Logistic 
multivariable regression analysis was used to calculate diagnostic performance and to determine added value of 
duration of fever.  
 
Results: 1,055 children were included, median age was 1.6 years (IQR: 0.8-3.5), 170 children (16%) had SBI. 

The Lab-score validated well (ROC area 0.79, 95% CI 0.71-0.87); Lab-score Ó3 points was useful to identify 
children with SBI (positive LR: 4.13, 95% CI: 3.37-5.07). Duration of fever had no added value to the Lab-score. 
PCT did not alter post-test probabilities substantially in children with elevated CRP levels.  
 
 
 
 
 

CRP Ó40 mg/l 2 points 

CRP Ó100 mg/l 4 points 

PCT Ó0.5 ng/ml 2 points 

PCT Ó2.0 ng/ml 4 points 

Urinalaysis: positive dipstick 1 point 

[Table 1. Original Lab-score (range 0 - 9 points) (] 
 
 
 
 
 
Conclusion: The Lab-score performed well in a prospective cohort of febrile children. Depending on clinical risk 

thresholds, diagnostic testing can be limited to CRP in febrile children. 
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ROLE OF PROPHYLACTIC ANTIBIOTICS IN PREVENTING SEPSIS IN NEONATES BORN THROUGH 
MECONIUM STAINED AMNIOTIC FLUID(MSAF)- A RANDOMIZED CONTROLLED TRIAL 

A. Goel1, S. Nangia2, A. Saili2, S. Sharma3, V. Randhawa4 

1Department of Pediatrics, 2Department of Neonatology, Lady Hardinge Medical College and Kalawati Saran 
Children Hospital, 3Department of Pathology, 4Department of Microbiology, Lady Hardinge Medical College, 
University of Delhi, New Delhi, India 

Background: Most newborns with MSAF receive antibiotics as meconium has been incriminated to increase 

incidence of both intraamniotic and postnatal sepsis. Due to rising concerns about inadvertent overuse of 
antibiotics, this practice needs to be systematically evaluated. 
 
Aims: To evaluate the role of prophylactic antibiotics on occurrence of neonatal sepsis in term neonates born 

through MSAF. 
 
Methods: Out of 359 eligible neonates, 109 were excluded based on exclusion criteria and remaining 250 

randomized to Study (Antibiotic group - receiving first line antibiotics for 3 days), and Control (No Antibiotic) 
group. Both the groups were evaluated for sepsis on clinical and laboratory parameters. All neonates were 
monitored for complications related to MSAF. After discharge babies were followed up for sepsis till 28 days of 
life. 
 
Results: 121 babies were randomized to Antibiotic group and 129 to No Antibiotic group. Of the total 250 

neonates, 24 (9.6%) developed suspected sepsis, 8 in Antibiotic (6.6%) and 16 in No Antibiotic group (12.4%) 
(p= 0.12,OR 0.5, 95% CI: 0.21-1.22). Culture proven sepsis occurred in 12 babies (4.8%), 5 in Antibiotic and 7 in 
No Antibiotic group (4.13% vs. 5.42%, p= 0.63, OR 0.75, 95% CI: 0.23-2.43).The incidence of mortality (2.5% vs. 
2.3%), meconium aspiration syndrome. 
 
(18.2% vs. 15.5%, p=0.57) and other complications like air leaks, PPHN and intracranial hemorrhage was 
comparable between the two groups. 
 
Conclusions: Prophylactic antibiotics in neonates born through MSAF do not reduce the incidence of sepsis. 

Hence, empiric use of antibiotics without documented evidence of infection should be avoided. 
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TRENDS IN ANTIBIOTIC PRESCRIBING BY MORBIDITY GROUP AND ANTIBIOTIC CLASS. A REPORT 
FROM THE ROYAL COLLEGE OF GENERAL PRACTITIONERS DATABASE 

D. Fleming, H. Postle, H. Durnall 

Research and Surveillance Centre, Royal College of General Practicioners, Birmingham, UK 

Background and aims: Antibiotic resistance and excessive prescription of antibiotics are major problems. Most 

antibiotic prescriptions are issued in primary care and much publicity has been given to reduce prescribing. The 
RCGP Research Centre conducts weekly surveillance of antibiotic prescribing by diagnosis age and antibiotic 
class, which has been validated against national dispensing data (PACT). We used the accumulated database to 
examine trends since 2007. 
 
Methods: Annual age specific (0-4,5-14) person and antibiotic Item prescribing rates per 1000 persons (PPR and 

IPR) were calculated and examined for trend in morbidity linked group and antibiotic class.  
 
Results: There is no secular trend in PPR and IPR for total antibiotics(figure1). More males than females 0-4 

experience RTI and receive antibiotics. PPR are approximately twice IPR indicating each child has an antibiotic 
prescription twice per year.  
 
Average annual PPR and IPR for antibiotic prescriptions 2007-2011  
 
a) 0-4 age group  
 
b) 5-14 age group 
 
 
 

 
 
[Figure 1] 
 
 
 
 
 
The average incidence of RTI in each year and the RTI plus prescription 
 
a) 0-4 age group  
 
b) 5-14 age group 
 
 



 

 
 
[Figure 2] 
 
 
 
 
 
Figure 2 includes RTI annual incidence rates per 100,000 and incidence rates of antibiotics linked to RTI. 33% of 
children 0-4 and 4% age 5-14 were prescribed an antibiotic for RTI.  
 
Conclusions: There have been no substantial changes in the numbers of children receiving antibiotics nor in the 

proportions receiving them for RTI over the last 6 years. 
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NEURODEVELOPMENTAL OUTCOME OF PRETERM INFANTS WITH POSTNATALLY ACQUIRED 
CYTOMEGALOVIRUS INFECTION 

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

Neonatology, University Medical Center Utrecht, Utrecht, The Netherlands 

Introduction: Long-term sequelae of postnatal CMV infection in preterm infants are insufficiently evaluated. The 

aim of this study was to assess whether postnatally acquired CMV infection in preterm infants affects their 
neurodevelopmental outcome.  
 
Methods: Preterm infants (< 32 weeks) treated in our NICU between January 2007 and December 2010 were 

included. Postnatal CMV infection was diagnosed at term-equivalent age, using CMV PCR in urine. Congenital 
CMV infection was excluded. Clinical, demographic and neuro-imaging data were collected. Neurodevelopmental 
outcome was assessed using Griffiths Mental Developmental Scales (GMDS) at 16 months and 24 months 
corrected age (CA), respectively, and Bayley Scales of Infant and Toddler Development-III (BSITD-III) at 24 
months CA, as well as age of independent walking. Differences in neurodevelopmental outcome between 
infected and non-infected infants were calculated.  
 
Results: CMV status was determined in 449 infants of whom 390(87%) and 326(73%) were assessed at 16 

months and 24 months CA, respectively. Sixteen % of studied infants had postnatal CMV infection. Infected 
infants had significantly lower gestational age, were more frequently born from non-native Dutch mothers and 
more often developed lenticulostriate vasculopathy compared to non-infected infants. At 16 months CA, infected 
infants performed better on the GMDS locomotor scale (p=0.049). They were also significantly younger able to 
walk unaided (p=0.026). Multivariable linear regression analysis showed that this difference was related to 
ethnicity. There were no differences between infected and noninfected infants at 24 months CA.  
 
Conclusion: Postnatal CMV infection in preterm infants does not adversely affect neurodevelopmental outcome 

at two years CA. 
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IMPACT OF SEPSIS ON NEUROLOGICAL OUTCOME AT 2 YEARS' CORRECTED AGE IN PRETERM 
INFANTS 

P. Karagianni1, M. Kyriakidou2, C. Tsakalidis1, D. Rallis1, P. Pratsiou1, N. Nikolaidis1 

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

Background and aims: Neonatal sepsis causes high mortality and morbidity in preterm infants, but less is 

known regarding the long-term outcome after sepsis. This study aimed to determine the impact of sepsis on 
neurodevelopment at 2 years' corrected age in extremely preterm infants.  
 
Methods: Infants born between 2004 and 2008 at 24 6/7 to 32 0/7 weeks' gestational age were included in the 

study. Neurological outcome was assessed with the Hammersmith Infant neurological examination.  
 
Results: Of 215 infants, 61 (28.4%) had proven sepsis, 41 (19.1%) had suspected sepsis, and 113 (52.6%) had 

no signs of infection. Cerebral palsy (CP) occurred in 10 of 61 (16.39%) infants with proven sepsis compared with 
5 of 113 (4.42%) uninfected infants (odds ratio [OR]: 4.23 [95% confidence interval (CI): 1.376-13.042]; p=0.011).  
 
Multivariable analysis confirmed that proven sepsis independently increased the risk of CP (OR: 1.52 [95% CI: 
1.09-3.4]; p=0.02). In contrast, suspected sepsis was not associated with the increased risk of CP. The presence 
of pathologic brain ultrasonography, birthweight, and gestational age increased the risk of CP (p=0.012, p=0.04, 
p=0.045, respectively)  
 
Conclusions: Proven sepsis significantly increases the risk of CP in preterm infants, independent of other risk 

factors. Better strategies aimed at reducing the incidence of sepsis in this highly vulnerable population are 
needed. 
 
 



28 

TRENDS IN HEALTHCARE ASSOCIATED BLOODSTREAM INFECTIONS (HABSI) IN A NEONATAL 
INTENSIVE CARE UNIT (NICU) OVER A 20-YEAR PERIOD (1992-2011) 

E.H. Verstraete1, G. Claeys2, I. Leroux-Roels2, D. Vogelaers3, P. Vanhaesebrouck4, S. Blot1 

1Internal Medicine, University Ghent, 2Laboratory of Clinical Biology, 3Internal Medicine, 4Neonatal Medicine, 
Ghent University Hospital, Ghent, Belgium 

Background and aims: HABSI is the most frequent infectious complication in NICU's. Given favorable trends in 

survival, it is expected that a higher proportion of NICU patients is at risk for HABSI. Previous studies report 
prevalence rates from 5 till 32%. We evaluated trends in prevalence of HABSI over a 20 year period.  
 
Methods: Since 1992 a hospital-wide prospective surveillance of HABSI is organized at Ghent University 

Hospital. HABSI, either possible or definite, are defined according to NICHD criteria. Neonates who died < 48h 
after birth are excluded. Trends in prevalence are expressed as number of HABSI/100 NICU admissions (%).  
 
Results: Over the study period 682 episodes of HABSI occurred in 9829 admissions (6.9%). HABSI rates are 

shown in the figure and ranged between 2.2% (1994) and 13.4% (1992). No trend was observed. HABSI were 
mostly caused by coagulase-negative Staphylococci (62.9%) and Enterobacteriaceae (15.5%). Pseudomonas 
and Candida species are rare. An increase in S. aureus was observed in more recent years albeit the prevalence 
of S. aureus HABSI remains low: 20/5449 admissions (0.4%) in 1992-2003 vs. 53/4380 admissions (1.2%) in 
2004-2011. No other trends in species distribution were observed.  

 
 
[% Habsi NICU Ghent UH] 
 
 
Conclusion: Prevalence of HABSI remained stable over the past two decades and is in line with the results of 

other researches. Nevertheless, a 7% prevalence on average indicates that HABSI remains an issue in neonates 
and stresses the need for vigorous application of evidence-based prevention measures. 
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15 YEARS PROPSECTIVE SURVEILLANCE FOR NEONATAL HSV IN AUSTRALIA INDICATES DECLINING 
MORTALITY, INCREASING HSV1 DISEASE, AND OVERREPRESENTATION OF YOUNG MOTHERS 

C. Jones1,2,3, C. Raynes-Greenow1,3, D. Isaacs1,2, APSU Study Investigators and Contributors to the Australian 

Paediatric Surveillance Unit 

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

Background: Neonatal herpes simplex virus (HSV) infection is uncommon and can be lethal. National 

surveillance has been undertaken in Australia since 1997 over which time recommended antiviral doses have 
increased and sensitive molecular diagnostic techniques have become available.  
 
Objectives: To describe the epidemiology, management and mortality of neonatal HSV infection in Australia over 

the 15 year period (1997-2011).  
 
Methods. Prospective surveillance was undertaken through the Australian Paediatric Surveillance Unit. De-
identified clinical, demographic and management data were obtained from notifying child health clinicians and 
compared with population norms where applicable.  
 
Results: 130 confirmed cases of neonatal HSV disease were identified in 15 years from 261 notifications (94% 

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

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

I.O. Okike1, R. Blackburn2, K.L. Henderson2, B. Muller-Pebody2, K. Sinka3, L. Jones4, N. Ninis5, A. Johnson2, M. 

Anthony6, M. Cafferkey7, P.T. Heath1 

1Clinical Sciences & Vaccine Institute, St George's, University of London, 2HCAI & AMR, Health Protection 
Agency, London, 3Immunization, Health Protection Scotland, Glasgow, 4Paediatrics, Royal Hospital for Sick 
Children, Edinburgh, 5Paediatrics, St Mary's Hospital, Imperial College NHS Trust, London, 6Neonatalogy, John 
Radcliffe Hospital, Oxford, UK, 7Irish Meningococcal and Meningitis Reference Laboratory, Dublin, Ireland 

Background and aims: Group B streptococcus (GBS) is the leading bacterial cause of meningitis in neonates. A 

United Kingdom (UK) and Republic of Ireland (ROI) study in 2000-1 reported an incidence of 0.15/ 1000 live 
births with a case fatality rate (CFR) of 12%. We aimed to define the current incidence and outcome. 
 
Methods: Between 1 July 2010 and 31 July 2011, we identified cases of GBS meningitis in babies < 90 days 

through a comprehensive prospective surveillance system. 
 
Results: 151 cases were identified (incidence 0.16/ 1000 live births [95% CI: 0.13-0.19]). 78 (52%) male, 31/136 

(23%) preterm (< 37 weeks) and the median age of disease was 14 days (range 0-88). The majority (99, 66%) 
were late onset (>6 days of life) at presentation and most babies (90, 66%) were at home when clinical features 
first developed. Presenting features were non-specific (poor feeding (74%), lethargy (71%), irritability (70%), 
fever (55%), respiratory distress (55%), poor perfusion (52%). Overall CFR was 5% and 32 (25%) had a 
significant complication at discharge. 
 
Conclusion: The incidence of GBS meningitis has not changed in the UK and the ROI over the last 12 years 

although the CFR has fallen significantly (p=0.01). An effective GBS vaccine is required to prevent this condition 
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GRAM-NEGATIVE NEONATAL SEPSIS: A SIX YEARS ANALYSIS FROM THE NEONIN SURVEILLANCE 
NETWORK (NEONIN) 

C. Kortsalioudaki1, S. Vergnano1, N. Kennea2, N. Embleton3, P. Clarke4, J. Chang5, P. Settle6, S. Pattnayak7, 

P.T. Heath1, on behalf of the Neonatal Infection Surveillance Network (neonIN) 

1Paediatric Infectious Diseases Research Group Division of Clinical Sciences, St George's University of London, 
2Neonatal Services, St George's Healthcare Trust, London, 3Newcastle Neonatal Services, Royal Victoria 
Infirmary, Newcastle upon Tyne, 4Neonatal Services, Norfolk and Norwich University Hospital, Norwich, 
5Neonatal Services, Croydon University Hospital, London, 6Neonatal Services, Royal Bolton Hospital NHS 
Foundation Trust, Manchester, 7Neonatal Services, Medway Foundation Trust, Kent, UK 

Background and aims: Gram-negative infection (GNS) is a major cause of morbidity and mortality in neonates. 

The aim of this study was to characterise responsible organisms for neonatal GNS in a UK neonatal infection 
network.  
 
Methods: NeonIN is a web-based, infection surveillance database capturing data on culture proven neonatal 

infections. For the purposes of this analysis data on GN cases from 2005-2011 were extracted. Early-onset 
(EOS) and late-onset (LOS) sepsis were defined as cases occurring within 48hrs and after 48hrs of birth 
respectively. Repeatedly positive cultures from the same baby were classified as a single episode if they 
occurred within 7 days of each other.  
 
Results: 754 episodes of GNS (involving 462 infants) were identified from 17 neonatal units; representing 16% of 

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

EO GNS cases, Klebsiella spp are a relatively more frequent cause of LO GNS. 
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PNEUMOCOCCAL CARRIAGE IN ELEMENTARY SCHOOL CHILDREN, 12-36 MONTHS AFTER 
INTRODUCTION OF PNEUMOCOCCAL CONJUGATE VACCINES TO THE NATIONAL IMMUNIZATION 
PROGRAM (NIP) 

D. Greenberg, N. Givon-Lavi, N. Porat, R. Dagan 

Soroka University Medical Center and Ben-Gurion University of the Negev, Beer-Sheva, Israel 

Background/aims:  

 
1) To determine pneumococcal nasopharyngeal carriage (Pnc-CAR) rates and colonization density, among 6-
10yrs old elementary school children 12-36m post implementation of 7-valent PCV (PCV7; July 2009) and 13-
valent PCV (PCV13; November 2010) into the NIP;  
 
2) to compare Pnc-CAR dynamics between Jewish children (JC; resembling Western population), and Bedouin 
children (BC; largely resembling developing populations). 
 
Methods: The study was initiated 1yr after NIP introduction. Nasopharyngeal swabs were obtained in 2 BC and 2 

JC schools in summers, autumns and winters of 2010-12. Density was determined by semi-quantitative culture 
using 4-quadrant dilutions. Density was graded as 1+ (lowest), 2+, 3+, and 4+ (highest).  
 
Results: Overall, and VT7/VT13 serotype Pnc-CAR rates were higher among BC than JC (p< 0.001) (FIGURE). 

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

 
1) 12-36m after 7PCV/13PCV introduction, PCV serotype carriage rates among children 6-10yrs were still not 
negligible;  
 
2) 7VT/13VT prevalence and density among BC were significantly higher than among JC. Elementary school 
children may become an important vaccine type pneumococcal reservoir which could negatively affect indirect 
protection through herd effect.  
 

 
 
[Figure] 
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UNIVERSAL VACCINATION WITH PCV7 VS. PCV13: CHANGES IN INVASIVE PNEUMOCOCCAL DISEASE 
(IPD) INCIDENCE RATES BY CLINICAL PRESENTATION AND CHILDREN AGE 

J. Picazo1, J. Ruiz-Contreras2, J. Casado-Flores3, E. Giangaspro2, M.-J. Garcia-de-Miguel4, T. Hernandez-

Sampelayo5, E. Otheo6, C. Mendez7, on behalf of the HERACLES Study Group 

1Microbiology, Hospital Clinico San Carlos, 2Pediatric, Hospital 12 de Octubre, 3Pediatric ICU, Hospital Niño 
Jesus, 4Pediatric, Hospital La Paz, 5Pediatric, Hospital Gregorio Marañon, 6Pediatric, Hospital Ramon y Cajal, 
7Medical, Pfizer S.A., Madrid, Spain 

Background and aims: In 2006 PCV7 was introduced for universal vaccination in Madrid (6 million inhabitants) 

and on May 2010 PCV13 replaced PCV7. This study analyses, per- clinical presentation and per- children age, 
incidence rates of pediatric IPD in May2007-April2010 (PCV7 period) vs. May2011-April2012 (PCV13 period). 
 
Methods: A prospective, culture and/or PCR-confirmed surveillance of all IPDs requiring hospitalization was 

performed in all hospitals with Pediatric department in Madrid. Incidence rates (IR) were calculated as no. 
cases/100,000 inhabitants using population data on children in Madrid from the Spanish Instituto Nacional de 
Estadistica. 
 
Results: A total of 499 IPDs in the PCV7 and 79 IPDs in the PCV13 periods were identified. Table shows IR of 

clinical presentations (BP: bacteremic pneumonia, PE: parapneumonic empyema, PB: primary bacteremia, M: 
meningitis) by children age (months) in PCV7 / PCV13 periods.  
 
 
 
 
 

  <12m. Ó12 - <24m. Ó24 - <60m. Ó60m. Total 

BP 5.79 / 4.08 9.04 / 2.66 12.27 / 2.70* 2.63 / 0.76* 5.51 / 1.56* 

PE 1.78 / 1.36 13.57 / 2.66* 13.81 / 8.55 2.36 / 1.53 5.72 / 3.12* 

PB 15.58 / 10.88 5.88 / 3.99 1.07 / 0.00 0.27 / 0.00 2.05 / 1.07 

M 16.02 / 5.44* 4.52 / 2.66 0.77 / 0.45 0.66 / 0.46 2.16 / 0.97* 

Total 47.62 / 27.20* 40.24 / 14.63* 29.00 / 12.61* 6.25 / 3.05* 17.09 / 7.70* 

*p<0.05 vs. PCV7 
period           

[IR of clinical presentations by age group] 
 
 
 
 
 
Conclusions: The significant decrease in IR of overall IPD in the PCV13 period was due to significant decreases 

in IR of BP (in global, and in children Ó24m.), PE (in global, and in children Ó12-< 24m.) and meningitis (in global, 
and in children < 12m.). 
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CHANGES IN INCIDENCE OF SEROTYPE-SPECIFIC PRESENTATIONS OF INVASIVE PNEUMOCOCCAL 
DISEASE FOLLOWING SWITCH FROM PCV7 TO PCV13 FOR UNIVERSAL VACCINATION  

J. Picazo1, J. Ruiz-Contreras2, J. Casado-Flores3, E. Giangaspro2, M.-J. Garcia-de-Miguel4, T. Hernandez-

Sampelayo5, E. Otheo6, C. Mendez7, on behalf of the HERACLES Study Group 

1Microbiology, Hospital Clinico San Carlos, 2Pediatric, Hospital 12 de Octubre, 3Pediatric ICU, Hospital Niño 
Jesus, 4Pediatric, Hospital La Paz, 5Pediatric, Hospital Gregorio Marañon, 6Pediatric, Hospital Ramon y Cajal, 
7Medical, Pfizer S.A., Madrid, Spain 

Background and aims: In 2006 PCV7 was introduced for universal vaccination in Madrid and on May-2010, 

PCV13 replaced PCV7. This study analyses, per-serotype specific presentations, incidence rates (IR) of IPD in 
children Ò15 years in May2007-April2010 (PCV7 period) vs. May2011-April2012 (PCV13 period). 
 
Methods: A prospective, culture and/or PCR-confirmed surveillance of all IPDs requiring hospitalization was 

performed in all hospitals with Pediatric department in Madrid. IRs were calculated as no.cases/100,000 
inhabitants using population data.  
 
Results: Table shows IR of presentations (BP: bacteremic pneumonia, PE: parapneumonic empyema, PB: 

primary bacteremia, M: meningitis) by serotype in PCV7 / PCV13 periods (*:p< 0.05 PCV13 vs. PCV7 period). 
 
 
 
 
 

  BP PE PB M Total 

PCV7 0.24 / 0.00 0.24 / 0.00 0.10 / 0.00 0.07 / 0.00 0.72 / 0.19 

1 2.23 / 0.97* 2.26 / 1.17* 0.10 / 0.00 0.07 / 0.10 4.79 / 2.53* 

3 0.14 / 0.10 0.51 / 0.49 0.07 / 0.00 0.03 / 0.00 0.89 / 0.58 

5 0.89 / 0.00* 0.55 / 0.00 0.21 / 0.00 0.14 / 0.00 1.88 / 0.00* 

7F 0.55 / 0.10 0.31 / 0.39 0.31 / 0.10 0.14 / 0.00 1.44 / 0.58 

19A 0.72 / 0.00* 0.89 / 0.00* 0.75 / 0.29 0.62 / 0.00* 3.77 / 0.49* 

PCV13 4.76 / 1.17* 4.76 / 2.05* 1.58 / 0.39* 1.16 / 0.10* 13.49 / 4.38* 

Non-PCV13 0.75 / 0.39 0.96 / 1.07 0.48 / 0.68 0.99 / 0.88 3.60 / 3.31 

TOTAL 5.51 / 1.56* 5.72 / 3.12* 2.05 / 1.07 2.16 / 0.97* 17.09 / 7.70* 

[IR of clinical presentations by serotype] 
 
 
 
 
 
IR of serotype 6A-IPDs were: 0.17 (PCV7 period), 0.00 (PCV13 period).  
 
Conclusions: IR reduction of total IPDs (and of BP, PE and M) in PCV13 period was due to reductions in IPDs 

by serotypes 1, 5, 19A and PCV13. IPDs by non-PCV13 serotypes did not increase. 
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INDIRECT IMPACT OF 10-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV10) AGAINST 
INVASIVE PNEUMOCOCCAL DISEASE (IPD) AMONG UNVACCINATED CHILDREN IN FINLAND 

J. Jokinen1, H. Rinta-Kokko1, L. Siira2, A.A. Palmu3, M. Virtanen2, H. Nohynek1, A. Virolainen-Julkunen4, P. 

Nuorti2,5 

1Department of Vaccination and Immune Protection, 2Department of Infectious Disease Surveillance and Control, 
National Institute for Health and Welfare, Helsinki, 3Department of Vaccination and Immune Protection, National 
Institute for Health and Welfare (THL), Tampere, 4Ministry for Social Affairs and Health, Helsinki, 5University of 
Tampere Medical School, Tampere, Finland 

Background: PCV10 was introduced into Finnish National Vaccination Programme (NVP) for children born after 

May 2010. Indirect effects of PCV10 have not been reported previously. We evaluated the herd impact against 
IPD among unvaccinated children two years after the NVP-introduction. 
 
Methods: We conducted IPD surveillance during 2011-2012 in the target cohort (N=116,672) of children 

ineligible for NVP (Born Jan´2008 to May´2010). Children vaccinated with PCV10 in a clinical trial during 2009-
2010 (N=30,972) were excluded. Comparative data were collected for years 2005-2006 and 2007-2008 with two 
age- and season-matched reference cohorts born from Jan´2002 to May´2004 (A, N=140,555) and from 
Jan´2004 to May´2006 (B, N=143,424) (Figure). National Infectious Disease Register data were used for 
calculating culture-confirmed overall, PCV10 and PCV10-related (i.e. serotypes belonging to the same serogroup 
as PCV10) IPD-rates in these unvaccinated cohorts.  
 

 
 
[Cohorts for comparing the indirect impact of PCV10] 
 
 
 
 
 
Results: Table shows the IPD-rates/100,000 person-years (N cases) by cohort and year of observation, and the 



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

Cohort 
Reference cohort A: 
Born January 2002 - 

May 2004 (N=140,555) 

Reference cohort B: 
Born January 2004 - 

May 2006 (N=143,424) 

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

Relative rate reduction 
% (95%CI) 

Year of 
observation 2005 2006 2007 2008 2011 2012 2011 vs 

2005&2007 
2012 vs 

2006&2008 

Any 
culture-

confirmed 
IPD 

44.9 (62) 21.0 (29) 51.6 (73) 23.3 (33) 40.1 (49) 10.7 (13) 17 (-14, 41) 51 (15, 74) 

PCV10 and 
PCV10-
related 

serotypes 

41.3 (57) 20.2 (28) 51.2 (71) 19.7 (28) 35.2 (43) 9.9 (12) 23 (-7, 46) 50 (11, 75) 

[IPD in unvaccinated cohorts before and after NVP] 
 
 
 
 
 
Conclusions: By 2012, the overall and PCV10&PCV10-related serotype IPD-rates were significantly lower 

among children in the target cohort compared with those in the reference cohorts. These data suggest herd 
protection against IPD among unvaccinated children. 
 
 



36 

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

M. van der Linden, M. Imöhl 

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

Objectives: A general recommendation for vaccination with pneumococcal conjugate vaccine (PCV) was issued 

for German children Ò2 years in July 2006. In 2009, higher-valent PCVs were licenced in Germany: PCV10 
(April), PCV13 (December). Here, we present data on IPD-cases sent in for serotyping in the seven years 
following the start of PCV-vaccination, focusing on the effect on the new serotypes in PCV10 (1,5,7F) and PCV13 
(1,3,5,6A,7F,19A). 
 
Methods: Pneumococcal isolates recovered from children with invasive pneumococcal disease (IPD) were sent 

to the GNRCS. Serotyping was performed using the Neufeld-Quellung-reaction.  
 
Results: In 2011-2012, a total of 77 cases of IPD in children < 2 years were reported. Cases with PCV7 

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

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

T. Vesikari1, T. Tsai2, A. Hilbert2, U. Nicolay2 

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

Background and aims: In follow-up to a previously-reported phase 3, multi-centre, observer-blind study (PIDJ. 

2011; 30: 1081-5) comparing efficacies of unadjuvanted inactivated influenza vaccine (IIV) and MF59-adjuvanted 
IIV (aIIV) in previously unvaccinated 6-71 month-old children, we re-analysed the database for respective 
efficacies against PCR-confirmed clinically-diagnosed lower respiratory tract illness (LRTI).  
 
Methods: Subjects in the trial had been tested for influenza infection if they reported symptoms consistent with 

CDC-defined influenza-like illness (ILI) which requires fever Ó 37.8Á C. In reporting those illnesses, investigators 
categorized LRTI as tracheitis, bronchitis, or pneumonia and graded them as clinically mild, moderate, or severe, 
without a formal case-definition. We calculated vaccine efficacies (VEs) of the two interventions against any and 
serious LRTI endpoints. 
 
Results: Of 110 PCR-confirmed influenza cases, 33 were diagnosed as LRTI: 30 bronchitis, 17 serious; 3 

tracheitis or tracheobronchitis, 1 serious; and 0 pneumonia.  
 
 
 
 
 

Clinical Diagnosis Vaccine VE (95% CI) Number Needed to Treat 

ILI aIIV 86% (74-93) 27 

ILI IIV 43% (15-61) 61 

Any LRTI aIIV 80% (50-92) 77 

Any LRTI IIV 62% (17-83) 101 

Serious LRTI aIIV 94% (98-99) 133 

Serious LRTI IIV 41% (-54-77) 336 

[VE against PCR-confirmed influenza] 
 
 
 
 
 
Conclusions: VEs of aIIV against ILI, LRTI, and serious LRTI were similar, perhaps because the ILI endpoint 

itself requiring fever indicated a serious degree of illness. The analysis was limited by the imprecision of the 
clinical endpoints. 
 
 



38 

IMMUNOGENICITY AND SAFETY OF 10-VALENT PNEUMOCOCCAL NON-TYPEABLE HAEMOPHILUS 
INFLUENZAE PROTEIN D CONJUGATE VACCINE (PHID-CV) IN HEALTHY FINNISH INFANTS AND 
TODDLERS 

T. Vesikari1, A. Forstén1, I. Seppä1, T. Puumalainen2, A. Soininen2, M. Traskine3, M. Hezareh3, M. Moreira3, D. 

Borys3, L. Schuerman3 

1Vaccine Research Center, University of Tampere Medical School, Tampere, 2GlaxoSmithKline, Espoo, Finland, 
3GlaxoSmithKline Vaccines, Wavre, Belgium 

Background and aims: Immunogenicity and safety of PHiD-CV (GlaxoSmithKline Vaccines) was assessed in 

children in a cluster-randomized, double-blind trial in Finland (NCT00839254), nested within a large invasive 
pneumococcal disease (IPD) effectiveness study (NCT00861380).1  
 
Methods: Healthy children (enrolment age 6 weeks [W] to 18 months [M]) received PHiD-CV or a control vaccine 

(Hepatitis B < 12M, Hepatitis A Ó12M) according to a 3+1 or 2+1 infant schedule (6W-6M; N=5093), a 2+1 catch-
up schedule (7-11M; N=445) or a 2-dose catch-up schedule (12-18M; N=639). Routine paediatric vaccines such 
as DTPa-IPV/Hib and human rotavirus vaccine were co-administered. Safety was assessed in all vaccinated 
children, immunogenicity in a subset.  
 
Results: Seropositivity rates and geometric mean concentrations (GMCs) for anti-pneumococcal antibodies are 

shown below. GMCs were higher after the 3- than after the 2-dose primary infant schedule; these differences 
diminished post-booster.  
 

 
 
[Table 1] 
 
 
 
 



 

 
 
[Table 2] 
 
 
 
 
 
4 serious adverse events (SAEs) in the infant PHiD-CV 3+1 group (sepsis, pyrexia, 2 convulsion cases) and 2 in 
the infant control groups (petit mal epilepsy, pyrexia) were considered as vaccination-related. 1 fatal SAE 
(sudden infant death, not considered vaccination-related) was reported in the infant PHiD-CV 2+1 group.  
 
Conclusions: PHiD-CV administered according to different age-appropriate schedules had an acceptable safety 

profile and was immunogenic. This information, together with opsonophagocytic activity responses currently 
being analysed, will be valuable when long-term serotype-specific protection against IPD will be evaluated.  
 
Funding: GlaxoSmithKline Biologicals SA. 

 
1Palmu, Lancet 2012. 
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IMPROVEMENT IN HOSPITAL QUALITY OF CARE AFTER THE INTRODUCTION OF ROTAVIRUS 
VACCINATION: A PILOT STUDY IN BELGIUM 

A. Alwan1, D. Strens2, M. Raes3, B. Standaert4 

1Medical Statistics, MEDSTAT Belgium, Antwerp, 2Realidad, Grimbergen, 3Paediatrics, Jessa Hospital, Hasselt, 
4Health Economics, GlaxoSmithKline Vaccines, Wavre, Belgium 

Background and aims: Rotavirus gastro-enteritis has its peak during winter periods as other child diseases 

such as influenza, RSV, pneumococcal diseases, etc... Rotavirus vaccination has been reimbursed in Belgium 
since November 2006. This study aimed to establish a method that could determine whether hospital quality of 
care during winter epidemic seasons was improved after the introduction of rotavirus vaccination.  
 
Methods: From a pediatric ward in one hospital in Belgium, nine variables were selected: hospitalization, bed-

day occupancy, bed turnover, nosocomial infection, deaths, unplanned readmission, full-time equivalent, sick 
leaves, and overtime work. Factor analysis was used to extract latent variables or factors and their summary 
scores were calculated per day. The average scores per annual epidemic period were evaluated to assess an 
eventual difference between pre- and post-vaccination periods in hospital pattern and personnel management, 
using a two-sided t-test. Lower score indicates better condition.  
 
Results: Two factors were extracted and 6 out of the 9 variables were selected. Factor-1 and Factor-2 represent 

hospital pattern and personnel management, respectively. The average pre-vaccination period score was 0.52 for 
Factor-1 and 0.15 for Factor-2. A significant reduction in both Factors is seen post-vaccination, with an average 
score difference of 1.03±0.60 (standard error) and 0.23±0.72 (p< 0.05). The score analysis per Factor and per 
day allows identifying stress periods, mainly seen in the pre-vaccination period.  
 
Conclusions: It is possible to measure hospital Quality of Care using Factor Analysis. Changes in the scores 

over time indicate an improvement in quality of care after rotavirus vaccination introduction. 
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THE RELATIONSHIP BETWEEN SPECIFIC ANTIBODY TITRES AT BIRTH AND RESPONSE TO PRIMARY 
IMMUNISATION 

L. Pollock1, C. Jones1, A. Battersby1, S. Barnett1, B. Kampmann1,2 

1Academic Department of Paediatrics, Imperial College London, London, UK, 2Vaccinology Theme, MRC Unit: 
The Gambia, Fajara, The Gambia 

Background and aims: Maternal immunisation increases infant antibody levels, reducing vulnerability to 

infection in early infancy. However, there are concerns this reduces response to primary immunisation. We 
examine the relationship between specific antibody titres to pertussis, Haemophilus Influenzae type b (Hib), 
tetanus and pneumococcus in mother-infant pairs at birth and following infant primary immunisation.  
 
Methods: Healthy mother-infant pairs were recruited from a UK maternity unit (March 2011-January 2012). 

Peripheral blood samples from mothers and infants were obtained within 72 hours of delivery and repeated 5 
months later, following infant vaccination according to the UK schedule. Specific antibody levels were determined 
using standard commercial enzyme-linked immunosorbent assays. Pertussis antibody titres >50FDA U/ml 
(defined as ñpositiveò by the manufacturer), Tetanus antibody titres >0.1 IU/ml and Anti-Hib antibody titres 
>1.0mg/l were regarded as protective.  
 
Results: 99 mother-infant pairs were recruited, 61 completed follow-up. Maternal and infant antibody levels at 

birth to Hib and pertussis were low. Only 33% and 43% of infants had protective titres to pertussis and Hib 
respectively. Fold-change in infant antibody level post-immunisation was inversely correlated with antibody level 
at birth (rs Hib -0.7; pertussis -0.7; tetanus -0.9; pneumococcus -0.8; all p< 0.0001); however most infants still 
developed protective antibody levels post-vaccination (Hib 66%; pertussis 90%; tetanus 96%).  
 
Conclusion: Two-thirds of infants lacked protective antibody titres to pertussis at birth. Although higher levels of 

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

R.A. Kfouri 

Infectious Diseases Department, Santa Joana Hospital and Maternity, São Paulo, Brazil 

Background: Pertussis remains a major cause of morbidity and mortality around the world. The main objective 

of this study is to describe the knowledge of recent mothers on pertussis and indirect protection of her newborn 
through their own immunization. The secondary objective is to evaluate the vaccination coverage against 
influenza. 
 
Method: Prospective study, with a epidemiological inquiry applied in 300 patients hospitalized during the 

immediate post-natal period, in a hospital in the city of São Paulo, Brazil. The following variables were evaluated: 
knowledge about pertussis and its prevention through vaccination and the indirect protection of the newborn as 
well as assess vaccination coverage against influenza. 
 
Results: Most of recent mothers, 255 (85.0%) reported knowledge about pertussis, but 246 (82.0%) of them 

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

about getting vaccine and protecting themselves and their babies is very high. 
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EFFECTIVENESS OF PNEUMOCOCCAL VACCINATION IN CHILDREN < 5 YEARS DURING TRANSITION 
ERA FROM PCV7 TO PCV13 IN ITALY, 2010-2013 

M.G. Cappelli1, V. Cozza2,3, G. Caputi4, A. Sallustio1, P. Reggio5, F. Fortunato2, M. Chironna1, D. Martinelli2, R. 
Prato2 

1Department of Biomedical Sciences and Human Oncology, University of Bari, Bari, 2Department of Medical and 
Surgical Sciences, University of Foggia, Foggia, Italy, 3European Programme for Intervention Epidemiology 
Training (EPIET), European Centre for Disease Prevention and Control (ECDC), Stockholm, Sweden, 
4Prevention Department, Taranto Local Health Unit, Taranto, 5Medical Department, Pfizer Italia Srl, Roma, Italy 

Background and aims: In May 2010 PCV13 replaced PCV7 in universal vaccination for infants introduced since 

January 2006 in Puglia (Italy). A catch-up dose was recommended for children up to 5 years. PCV13 vaccination 
coverage was 91% in the 2010 birth cohort.  
 
Our study aimed at estimating the overall vaccine effectiveness (VE) for pneumococcal vaccination during and 
after the change in the immunization schedule. 
 
Methods: Since May 2010 to the present, a prospective, laboratory-confirmed surveillance for IPD in hospitalized 

children 0-59 months (å60,000) has been implemented involving 28 paediatric wards in regionwide. 
 
Identification and serotyping were performed on sterile sites by PCR. We calculated the proportion of cases 
vaccinated (PCV) by vaccine type and the proportion of the population vaccinated (PPV) as vaccination coverage 
in general population. We estimated VE (only PCV7; PCV7+PCV13 transition schedule; only PCV13) using the 
screening method. 
 
Results: We identified 148 suspected IPD; 46% were < 2 years. Fifthy-nine/148 were sepsis, 5/148 meningitis, 

70/148 pneumonias; 14 other diagnosis. According to children´s age, 44.6% received the full PCV7 schedule and 
18.2% was vaccinated also against the 6 additional serotypes in PCV13. Thirty children were partially vaccinated 
and 25 did not receive any dose.  
 
Serotype 9V (pneumonia) was isolated in 2 children adequately vaccinated with PCV7; serotype 3 (meningitis) in 
one non-vaccinated; serotype 15B/C (meningitis) in one vaccinated with PCV13 series. The overall VE was 
90.1%. 
 
Conclusions: Three/4 IPD were by PCV13 circulating serotypes. PCV13 is expected to have a large impact on 

IPD among young children. 
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FUNCTIONAL ANTIBODY RESPONSES TO 13-VALENT VERSUS 7-VALENT PNEUMOCOCCAL 
CONJUGATE VACCINE (PCV13; PCV7): A RANDOMIZED, DOUBLE-BLIND TRIAL 

C. Juergens1, S. Patterson2, J. Trammel3, D. Greenberg4, N. Givon-Lavi4, A. Gurtman2, W.C. Gruber2, D.A. 

Scott2, R. Dagan4 

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

Background and aims: A randomized, double-blind trial in healthy infants in Israel showed that PCV13 elicited 

significantly higher immune responses measured by ELISA than PCV7 for the additional PCV13 serotypes (1, 3, 
5, 6A, 7F, 19A), and for common serotype 19F, with similar or lower responses for the remaining serotypes. 
Consistent with the IgG responses, PCV13 significantly impacted nasopharyngeal colonization of the additional 
serotypes when grouped, as well as serotypes 6C and 19F, with no differences between vaccine groups for 
remaining common serotypes. We present a post hoc analysis of functional antibody responses measured by 
opsonophagocytic activity assays (OPA) to further understand the relationship between vaccine immunogenicity 
and carriage. 
 
Methods: PCV13-serotype OPA titers were determined for a randomly selected subset of subjects (n=100 in 

each vaccine group) in sera obtained 1 month post infant series (2, 4, 6 months) and toddler dose (12 months).  
 
Results: Post infant series PCV13 showed significantly higher OPA responses than PCV7 for the PCV13 

additional serotypes and for serotype 19F; responses for the remaining common serotypes were similar or lower 
(Figure). A similar response pattern was observed post toddler dose. In the PCV13 group, OPA correlated 

positively with IgG responses for all 13 serotypes and in the PCV7 group for all 7 common serotypes and 
additional serotype 6A.  
 

 
 
[Figure] 
 
 
Conclusions: Functional antibody OPA responses for PCV13 compared with PCV7 recipients were similar to 

those with anticapsular IgG-binding antibody, supporting a relationship between immune responses and 
nasopharyngeal colonization. 
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SAFETY AND IMMUNOGENICITY OF AN INVESTIGATIONAL MATERNAL TRIVALENT VACCINE TO 
PREVENT PERINATAL GROUP B STREPTOCOCCUS (GBS) INFECTION 

S.A. Madhi1, G. Leroux-Roels2, A. Koen1, L. Jose1, C. Cutland1, C. Maes2, A. Ter Meulen3, F. Wittke3, L. Martell3, 
K. Slobod3 

1DST/NRF Vaccine Preventable Diseases, University of Witwatersrand, Johannesburg, South Africa, 2Center for 
Vaccinology, Ghent University and Hospital, Ghent, Belgium, 3Clinical Development, Novartis Vaccines and 
Diagnostics, Cambridge, MA, USA 

Background: GBS is a leading cause of neonatal sepsis and meningitis. In the absence of a licensed vaccine, 2 

studies were conducted to investigate safety and immunogenicity of the Novartis investigational trivalent 
(serotypes Ia, Ib and III) GBS CRM197-glycoconjugate vaccine, first in non-pregnant and then in pregnant 
women.  
 
Methods: Dosage (5 or 20 µg of each glycoconjugate), formulation (unadjuvanted or with Al(OH)3) and schedule 

(1 or 2 injections) were first evaluated in non-pregnant Belgian women. Results guided a subsequent study in 320 
pregnant South African women examining 5, 2.5 or 0.5 µg dosages (vs placebo) for safety and immunogenicity 
(ELISA) at baseline and at delivery.  
 
Results: Vaccines were well tolerated with no vaccine-related SAE. All dosages and formulations were 

immunogenic. Day 61 GMC (µg/ml; combining data across groups) showed no added benefit from 20 vs 5 µg 
dosage (11.6 vs 14.4 µg/ml); from 2 vs 1 injection (11.8 vs 14.1 µg/ml) or adjuvant vs no adjuvant (10.4 vs 16.0 
Õg /ml). Accordingly, pregnant women received 1 injection of unadjuvanted vaccine at dosages Ò 5 Õg. 
Responses to 0.5 µg trended lower than those to 2.5 or 5 µg for all serotypes. Among pregnant women with 
undetectable Ia-specific Ab at baseline, highest Ab responses occurred after 5 µg (6.5 µg /ml) vs 2.5 µg (3.2 µg 
/ml) or 0.5 µg (2.43 µg /ml; serotype Ia) dosages.  
 
Conclusions: Data support advancement of a single injection of 5 µg (each glycoconjugate) of unadjuvanted 

trivalent vaccine to larger scale studies in pregnant women. 
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ECONOMIC ANALYSIS OF 2-DOSE VARICELLA VACCINATIONS - COMPARISON OF THE MODELLING 
RESULTS IN THE POLISH AND HUNGARIAN ENVIRONMENTS 

K. Mészáros1, D. Dziurda2, K. Wepsiec3,4, K. Érsek5, E. Tóth5, J. Walczak4, C. Sauboin6, Y.-C. Chen6 

1GlaxoSmithKline, Budapest, Hungary, 2GlaxoSmithKlineServices Sp. z o.o, 3GlaxoSmithKline Services Sp. z 
o.o, Warsaw, 4Arcana Institute Sp. z o. o, Krakow, Poland, 5Healthware Ltd., Budapest, Hungary, 
6GlaxoSmithKline Vaccines, Wavre, Belgium 

Background and aims: This study aims to assess the impact of co-financed varicella vaccination in Poland and 

Hungary (birth cohorts are 389,000 and 90,000), where 130,000 and 40,000 varicella cases are reported yearly. 
 
The cost effectiveness and reduction in cases and complications are estimated and compared. 
 
Methods: An age-structured dynamic model which includes both varicella and zoster diseases was used to 

simulate the evolution of varicella over a 30-year time period from payer perspective in both countries. The 
conservative assumption on exogenous immunity boosting on zoster incidence was taken into account. 
 
Three scenarios were determined according to coverage and level of reimbursement: 50% reimbursement of 
vaccination for children in the 2nd year of life with 35% coverage (Scenario1); 50% reimbursement of 
vaccinations for children in the second year of life and catch-up vaccination in the 10th years of age - with 35% 
coverage for both cohorts) (Scenario2); universal routine vaccination programme for children in the second year 
of life with 98% coverage (Scenario3).  
 
Results: The ICERs (EUR/QALY), the approximate number of varicella cases and number of varicella 

complications avoided by the different scenarios for the two countries are the following: 
 
 
 

 
 
[Results on ICERs,cases and complications] 
 
 
 
 
 
Conclusion: The predictions of the model show that co-financing of varicella vaccination in both countries under 

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

R.D. Marlow1, C. Trotter2, B. Vipond3, P. Muir3, A. Finn1 

1School of Clinical Sciences, 2School of Social and Community Medicine, University of Bristol, 3HPA Public 
Health Laboratory, Bristol, UK 

Background and aims: Rotavirus vaccine will be introduced into the UK immunisation schedule in September 

2013. Active prospective rotavirus surveillance is needed to provide a clear understanding of pre-vaccine 
epidemiology. Here we report the first season of our ongoing surveillance and predict likely initial vaccine effects. 
 
Methods: During the 2012 rotavirus season (February-July) all children attending Bristol Children's Hospital 

Emergency Department with acute gastroenteritis (AGE) (>2 loose stools and/or >1 episode of forceful vomiting 
in the last 24hours) were asked to provide a stool specimen and had their symptoms and outcomes prospectively 
recorded. Samples were tested for rotavirus, adenovirus, astrovirus, sapovirus and norovirus using realtime-PCR. 
 
Results: There were 1355 AGE attendances (table 1). 32% presented with just vomiting. 34% of those with 

diarrhoea provided stool samples. Rotavirus was detected in 54% of samples. 
 
 
 
 
 

Age 0-6m >6m-1y >1y-2y >2y-3y >3y-4y >4y-5y >5-10y >10y 

Percentage 
of cohort 
(number) 

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

[Table 1: Gastroenteritis population breakdown] 
 
 
 
 
 
Conclusions: From the age distribution of this cohort, only 13% would have been eligible to complete routine 

vaccination in the first year of the programme. We predict only a minor impact on the 2014 rotavirus season. By 
2015 49% of cases would have been eligible for vaccine. With no catch-up campaign, the observed effect will be 
crucially dependent on the threshold of vaccination coverage at which indirect protection is seen in our 
population. 
 
 



 

 
 
[Graph 1: Predicted vaccine coverage] 
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DIVERSE KINETICS OF IGM AND IGG B-MEMORY CELLS POST IMMUNIZATION WITH THE 13-VALENT 
PNEUMOCOCCAL POLYSACCHARIDE VACCINE (PCV13) IN ASPLENIC ȸ-THALASSEMICS  

J. Papadatou1, C. Piperi2, A. Kattamis3, K. Alexandraki2, M. Theodoridou1, V. Spoulou1 

1First Department of Paediatrics, Aghia Sofia Children's Hospital University of Athens, 2Department of Biological 
Chemistry, Medical School, University of Athens, 3Thalassemia Unit, Aghia Sofia Children's Hospital University of 
Athens, Athens, Greece 

Background: Memory B cells(MBCs) have been associated with establishment of immunological memory and 

antibody persistence. However, the kinetics of IgM and IgG MBCs in response to vaccination have not been fully 
investigated. We studied the kinetics of the serotype-specific IgM and IgG MBCs and IgG antibodies after 
immunization with PCV13 in asplenic ɓ-thalassemics. 
 
Methods: Thirty seven adults(20male,mean age35.7years) were vaccinated with PCV13. All patients had 

received 1-4 doses of the 23valent pneumococcal polysaccharide vaccine(PPV23) in the past and one PCV7 
seven years earlier. Blood samples for cell and sera isolation were taken at baseline and 28 days after PCV13. 
Serotype-specific MBCs were quantified by ELISpot and serum PS-specific antibodies to 3,19A,19F,9Vand23F 
by ELISA. 
 
Results: Prior to vaccination, all subjects had detectable IgM and IgG MBCs against all tested serotypes. Post-

PCV13, IgG MBCs increased significantly(pÒ0.001 for 9V,19F,23F,3;p=0.018for19A) whereas IgM MBCs 
remained at baseline levels for all serotypes tested. Serotype-specific IgG antibodies were high at baseline and 
increased significantly one month post-PCV13(p=0.014 for3;pÒ0.001 for19A,9V,19Fand23F). There was a strong 
correlation between IgG MBCs at baseline and IgG antibody titers one month post-PCV13(p< 0,001 
for19A,19F,23F;p=0,036 for9V;p=0,079 for3). 
 
Conclusion: Detectable MBCs at baseline demonstrate the establishment of immunological memory at a cellular 

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

H. Chen1,2, P.L. Ho3, S.S. Chiu1, C. Yau2, E. Hsu2, T.Y. Wong2, Y.L. Lau1 

1Department of Paediatrics and Adolescent Medicine, Queen Mary Hospital, 2Infection Control Branch, Centre for 
Health Protection, 3Department of Microbiology, Queen Mary Hospital, Hong Kong, Hong Kong S.A.R. 

The annual incidence of hospitalized children with empyema was found to be increasing (2008-2012) in Hong 
Kong despite of the introduction of conjugated pneumococcal vaccine to the Childhood Immunization Program 
(CIP) with evidence of serotype replacement.  
 
Background: Streptococcus pneumonia is the most common cause of pneumonia and empyema. Although 

conjugated pneumococcal vaccine has decreased the incidence of pneumococcal disease, their effectiveness in 
reducing empyema is unclear with conflicting evidence. In Hong Kong PCV7, PCV10 and PCV13 were 
introduced to CIP in September 2009, October 2010 and December 2012 respectively with good coverage.  
 
Aims: To study the annual incidence of hospitalized children with empyema.  

 
Methods: We studied all children admitted to public hospitals with empyema attributable to pneumococcal 

infection in Hong Kong (2008-2012). The annual incidence was calculated using the census data. Logistic 
regression was used to study the time trend.  
 
Results: The incidence increased over years for children aged < 5 and < 18 years which were statistically 

significant. (Table 1 and Fig 1) Empyema was more likely to be caused by non-vaccine serotypes after launching 
of conjugated pneumococcal vaccine to CIP. (Fig2)  
 
 
 

 
 
[Table 1. Incidence of Empyema (2008-2012)] 
 
 
 
 
 
 



 

 
 
[Fig 1. Incidence of Empyema (2008-2012)] 
 
 
 
 
 

 
 
[Fig 2. Serotype Distribution of Empyema] 
 
 
 
 
 
Conclusion: Active surveillance of empyema should be conducted to monitor the changing epidemiology of 

empyema after launching of conjugated pneumococcal vaccines. 
 
Acknowledgement: Colleagues in CHP for data retrieving. 
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AETIOLOGY, RISK FACTORS AND OUTCOME OF INVASIVE BACTERIAL AND FUNGAL INFECTIONS IN 
PAEDIATRIC ONCOLOGY PATIENTS IN SOUTH WEST LONDON 

E.A. Calton, G. Appleby, K. Le Doare, M. Sharland, S. Ladhani, on behalf of the CABIN Network 

Paediatric Infectious Diseases Research Group, St George's Hospital, London, UK 

Aims: This study aimed to describe the pathogens, risk factors and outcomes for serious bacterial and fungal 

infection (BFI) in south west London (SWL) hospitals over a 3 year-period. 
 
Methods: Case notes of all children aged 1 month to 15 years with cancer who had a positive blood or 

cerebrospinal fluid (CSF) culture at any of five SWL hospitals during 2009-11 were used to complete 
standardised web-based questionnaires. Positive cultures were considered significant if the child received 
intravenous antibiotic therapy directed towards that pathogen.  
 
Results: During 2009-11, 119 children had 259 and 4 positive blood and CSF cultures, respectively, during 150 

admissions to hospital. Blood culture isolates included 127 (49.0%) coagulase-negative staphylococci (CoNS), 40 
(15.4%) other Gram-positive, 58 (22.4%) Gram-negative, 19 (7.3%) fungi/yeasts and 15 (5.8%) mixed/other 
pathogens.  
 
Most admissions (145/150, 96.7%) were in children with an indwelling venous catheter or ventriculo-peritoneal 
shunt. Neutropenia (< 1.0 x109/L) within 48 hours was recorded in 61 (41.0%) admissions and was associated 
with increased fungal/yeast infections (11.1% vs 1.1% isolates; P=0.003). Sixty-nine children (58.0%) had 
haematological malignancy and 50 (42.0%) solid tumours; CoNS were the main pathogens in both groups 
(50.3% vs 52.1%), followed by Gram-negative (28.7% vs 20.0%; P=0.11) and other Gram-positive (15.5% vs. 
17.0%) organisms. Six patients died, including three who died from their infection. 
 
 
 

Pathogen (n=259) Number % 

Coagulase-negative Staphylococci 127 49.0 

Other gram-positive organisms 40 15.4 

Gram-negative organisms 58 22.4 

Fungal/yeast 19 7.3 

Mixed/not specified 15 5.8 

[Table 1: Bacterial pathogens isolated from blood] 
 
 
 
 
 
Discussion: In children and adults, central-line associated CoNS infections were responsible for half the 

infections in children with cancer. Interventions to reduce line-related-infections could have a significant impact in 
reducing BFI in children with cancer. 
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INCREASED RISK OF INVASIVE PNEUMOCOCCAL DISEASE AND PNEUMONIA IN CHILDREN WITH 
CHRONIC MEDICAL CONDITIONS 

S. Pelton1,2, D. Weycker3, R. Farkouh4, J. Edelsberg3, K. Shea5, D. Strutton4 

1Boston University Schools of Medicine and Public Health, 2Boston Medical Center, Boston, MA, USA, Boston, 
3Policy Analysis Inc., Brookline, MA, 4Market Access & Outcomes Research, Pfizer, Inc., Collegeville, PA, 
5Boston University School of Public Health, Boston, MA, USA 

Background: Asthmatic children are known to be at increased risk for pneumococcal disease (PD), but PD risk 

attributable to other common chronic medical conditions in children has not been well-defined. We report the 
largest study to date of PD risk among children with chronic medical conditions including asthma, diabetes and 
neurologic disorders.  
 
Methods: Data were obtained from two large independent healthcare claims databases. The study population 

included all children < 18 enrolled in participating health plans during 2007-2010, and was stratified by presence 
of selected ñat-riskò or ñhigh-riskò conditions. Chronic medical conditions and PD (invasive pneumococcal disease 
[IPD], pneumococcal pneumonia [PP], and all-cause pneumonia [PNE]) were ascertained from diagnosis, 
procedure, and drug codes. Incidence rate ratios (RR) were used to compare PD incidence between children with 
at-risk and high-risk conditions to PD incidence in age-matched ñhealthyò counterparts. 
 
Results: During 16.2 million person-years of observation, incidence of IPD, PP, and PNE was higher among 

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

 
 
[Table] 
 
 
 
 
 
Conclusions: Risk of PD was elevated among children with a spectrum of medical conditions compared to the 

risk in healthy children, especially those children with Ó2 at-risk conditions or a high-risk condition. 
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SEVEN-FOLD RISE IN LIKELIHOOD OF PERTUSSIS TEST REQUESTS IN A STABLE SET OF 
AUSTRALIAN PRIMARY CARE ENCOUNTERS, 2000-2011 

M. Kaczmarek1,2,3, L. Valenti4, H.A. Kelly3,5, R.S. Ware1,2, H.C. Britt4, S.B. Lambert1,6 

1Queensland Children's Medical Research Institute, 2School of Population Health, The University of Queensland, 
Brisbane, QLD, 3Victorian Infectious Diseases Reference Laboratory, Melbourne, VIC, 4Family Medicine 
Research Centre, School of Public Health, University of Sydney, Sydney, NSW, 5National Centre for 
Epidemiology and Population Health, Australian National University, Canberra, ACT, 6Immunisation Program, 
Communicable Diseases Branch, Queensland Health, Brisbane, QLD, Australia 

Background: Since 2008 pertussis notifications have been increasing in Australia: this may be due to a true 

increase in disease, an increase in testing, or a combination of both.  
 
Methods: The Bettering the Evaluation and Care of Health (BEACH) program is a continuous cross-sectional 

national study collecting details of Australian primary care encounters. We identified 13 problems most likely to 
result in a pertussis laboratory test request - pertussis-related problems (PRPs) from 2000-2011.  
 
Results: PRPs captured 86-96% of pertussis-test requests annually. The proportion of these encounters 

resulting in a pertussis-test request increased from 0.25% in Apr2000-Mar2004, to 1.71% in Apr2010-Mar2011 
(odds ratio: 7.0; 95% CI: 5.5-8.8). 
 
Comparison with national disease notification data revealed that the two datasets were highly correlated (r=0.99), 
with the increasing notification data mirroring increased likelihood of a pertussis test request in the primary care 
setting. 
 
Fig.1: Percent of BEACH PRPs for which a pertussis test was ordered, and annual (2008-2009, 2009-2010, 
2010-2011) or averaged annual (2000-2004, 2004-2008) rate of national pertussis notifications, Apr2000-
Mar2011, Australia.  
 

 
 
[Figure 1] 
 
 
 
 



 
Conclusion: Increasing likelihood of being tested over the study period may largely be due to expanded 

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

B. Abu Raya1, E. Bamberger2, M. Peterman2, A. Vaintrub3, O. Golan2, I. Srugo1,2 

1Pediatrics, 2Clinical Microbiology Laboratory, Bnai Zion Medical Center, Technion- Israel Institute of Technology, 
3Ministry of Health, Haifa, Israel 

Background: Despite the addition of two booster dTap doses in 2005 and 2008, the Israeli ministry of health 

surveillance data reveals a marked increase in the incidence rate of pertussis between 2010 and 2011, 
15.9/100,000 vs. 28.8/100,000 respectively.  
 
Objective: To assess the recent change in the rate of pertussis-positive real time PCR and culture at a Pertussis 

reference laboratory. 
 
Methods: Real time PCR and culture data were available for 1.1. 2010-2.12.2012. For the entire study period, 

the same laboratory technique was used with the detection of Bordetella pertussis based on the amplification of 
the Insertion Sequence 481.  
 
Results: There was an increase in the detection rate of positive pertussis PCR during the study period, 40/408 

(9.8%), 66/491 (13.4%) and 111/504 (22%), for the years 2010, 2011 and 2012, p=0.001, respectively. A similar 
trend was also evident for positive- culture specimens, 19/362 (5.2%), 29/356 (8.14%) and 45/416 (10.8%) for the 
years 2010, 2011 and 2012, p=0.02, respectively. All culture positive cases were PCR positive.  
 
Conclusion: The increase in pertussis laboratory detection may be due to:  

 
1) The lower effectiveness of dTap compared to the whole cell vaccine  
 
2) More pronounced waning immunity with dTap vaccine,  
 
3) Improved collection techniques resulting in enhanced sensitivity, and  
 
4) Increased awareness among health- care providers of pertussis´ role in cough illnesses with subsequent 
increased testing of patients with pertussis who would not have been sampled in the past.  
 
Our findings suggest the need for studies utilizing designs aimed at testing these alternative explanations. 
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COMPLEX TIMING OF BLOODSTREAM INFECTIONS IN RELATION TO IN-PATIENT HOSPITAL 
ADMISSION DATE IN CHILDREN IN ENGLAND, 2010-11 

K.L. Henderson1, M. Minaji1, B. Muller-Pebody1, A.P. Johnson1, A. Wade2, M. Sharland3, R. Gilbert2 

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

Background and aims: Bloodstream infections (BSIs) are an important cause of child morbidity and mortality, 

frequently requiring targeted empiric antibiotic therapy. As empiric therapy is often determined by timing of BSI 
relative to hospital admission (community-acquired [CA] vs. hospital-acquired [HA] infection), we investigated the 
distribution of timing of BSI onset by different organisms for paediatric in-patient hospital stays in England. 
 
Methods: We probabilistically linked 1 year (2010/11) of hospital microbiology data on BSI in children aged 

1month-5years in England, to hospital administrative data (Hospital Episode Statistics [HES]) using Python. We 
used STATA and R for analysis. 
 
Results: 5,185 BSIs were reported, of which 84% linked to HES. Of these, 93% (n=4,028) BSIs occurred 

between 5 days before hospital admission and 3 days after hospital discharge; 90% (n=3,616) of these were for 
the 17 commonest organisms. 79% (n=2,851) occurred between -5 and +30 days after admission (Fig.1.), with 
the majority (87%) occurring between -5 and +3 days; 15% (n=537) between 31 and 400 days after admission; 
6% (n=228) between 1 and 3 days after discharge.  
 
 



 

 
 
[Figure 1] 
 
 
 
 
 
Conclusions: We found no clear-cut separation between CA- and HA-BSI in children, where typical HA-BSI 

bacteria may present in the community and CA-BSI bacteria may present during admission. These findings 
suggest that timing of infection alone is not a useful basis for empirical antibiotic therapy as previously thought, 
and may be better informed by knowledge of co-morbidity, recent healthcare contacts and procedures. 
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H.INFLUENZAE OR S. PNEUMONIAE INVOLVED IN ACUTE OTITIS MEDIA: CHARACTERISTICS AND 
OUTCOMES AFTER 7 VALENT PNEUMOCOCCAL CONJUGATE VACCINE IMPLEMENTATION 

R. Cohen1,2, C. Levy1,2, E. Varon1,3, M. Goldrey4, M. Benani1, S. Béchet1,2, L. Cayemex2, E. Bingen5 

1ACTIV, Saint Maur des Fossés, 2CRC CHIC, Créteil, 3CNRP, HEGP APHP, Paris, 4AFPA, Essey les Nancy, 
5Microbiology, Robert Debré Hospital, Paris, France 

Objectives: S. pneumoniae (Sp) and H. influenzae (Hi) are the main bacterial species involved in acute otitis 

media (AOM). 7valent pneumococcal conjugate vaccine implementation has changed the composition of 
nasopharyngeal flora (NP) and the epidemiology of AOM. Because NP is the reservoir of bacteria implicated in 
AOM, if only one otopathogen is isolated in the NP flora, there is a high probability that this species is involved in 
the episode of AOM diagnosed. Our aim was to compare the clinical and epidemiological characteristics of AOM 
and outcome of children carrying only Sp or Hi. 
 
Methods: NP samples were collected in 6 to 24 months old children with AOM. Children carrying only Sp or Hi 

were followed during one month after the beginning of the episode. 
 
Results: Between 2007 and 2010, among the 3535 children with AOM enrolled, 23.5% carried Sp (11.8%) or Hi 

(11.7%) alone. 
 
 
 

 
 
[table] 
 
 
 
 
 
Conclusion: After PCV7 implementation, we found an equal proportion of children with AOM carrying in NP, Hi 

and Sp as single otopathogen. Clinical and epidemiological profiles of AOM due to Sp or Hi remain different for 
several characteristics. 
 
 


