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INFANT VACCINE SCHEDULES: MAY VACCINE IMMUNOLOGY SHOW US THE WAY 
FORWARD? 

C.-A. Siegrist 

University Hospital of Geneva, Geneva, Switzerland 

Infant vaccine schedules have been derived largely empirically, based on tradition, logistical issues 
and a very limited number of vaccine studies including protective efficacy as readouts. Consequently, 
the current heterogeneity of EU vaccine schedules is not based on scientific evidence. Meanwise, the 
development of vaccine immunology and the understanding of the progressive immune maturation 
that takes place in early life has led to a better understanding of what is required for protection, and of 
the limitations that infant vaccines have to overcome. In addition, the large number of vaccine studies 
required from the manufacturers of new vaccines have allowed multiple comparisons of the impact of 
infant vaccine schedule on immune responses. The conclusions from all this has been the 
demonstration that early priming may generally be achieved with 2 vaccine doses, although a 3rd one 
may confer benefit against the weaker immunogens, and that a single booster dose after the age of 
12 months allows recalling infant-triggered memory cells into sustained antibody responses. 
Combining early protection with as few vaccine injections / medical visits as possible is therefore now 
possible using a "2+1" vaccine schedule. Whether science will show us the way forward is thus a 
matter of choice...  
 
A good test for our society ? 
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BUILDING UP AN EVIDENCE BASE FOR SUPPORTING HARMONISATION OF IMMUNISATION 
SCHEDULES IN EUROPE 

P.L. Lopalco 

European Centre for Disease Prevention and Control, Stockholm, Sweden 

Vaccination programmes in European countries have a long and successful history. On the other 
hand, they are the result of long tradition more than structured evidence-based decision. As a result, 
immunisation schedules show a wide variation in intervals, number of doses, targeted diseases. 
European legislation does not support any kind of harmonisation in the field of human vaccination. 
Conversely, centralised authorization procedures lead to the market vaccine products that granted a 
unique authorisation at the level of European Medicines Agency but are used in many different ways 
(in terms of timing and dosing) in each EU country. This could be not a problem per se, but it causes 
several issues when it comes to evaluate effectiveness, safety, impact of vaccination. Not to say that 
it can lead to confusion among the public and can be used as an argument by anti-vaccine lobbies. 
Being no legislative support to harmonisation of vaccination programmes, the only way to move 
forward is to build up a common evidence base for supporting the decision making process in every 
single EU member state. Decision taken on common basis should automatically lead to a 
harmonisation process. The European Centre for Disease Prevention and Control is working since its 
establishment in such direction, trying to stimulate the debate and support any effort at national and 
Community level. 
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IMMUNIZATION IN SPECIAL CIRCUMSTANCES: FROM GUIDELINES TO PATIENT CARE, THE 
INFOVAC EXPERT NETWORK MODEL 

C.-A. Siegrist1, C. Weil-Olivier2, E. Grimprel3, U. Heininger4, Infovac-France (2-3), Infovac-
Switzerland (1-4) 

1University Hospital of Geneva, Geneva, Switzerland, 2Université Paris VII, 3Hopital Armand 
Trousseau, Paris, France, 4Universitäts-Kinderspital Beider Basel, Basel, Switzerland 

Have you ever wondered whether an unexpected event had been triggered - or not - by an 
immunization? Have you ever been confronted to patients whose conditions represent a challenge for 
further immunizations, after an allergic reaction, because of an autoimmune condition or an 
immunosuppressive regimen? Have you realized, at this time, how the most beautiful official 
guidelines may not exactly apply to the condition of your patient and felt desperately alone?  
 
If you are confronted to practical immunization issues such as vaccines and allergy, vaccines and 
immunosuppression, vaccines and autoimmune diseases, vaccines in children with cancer or with 
neurological disorders, vaccines for children born prematurely or even yet in utero, vaccines for 
children who had a strong reaction to a previous dose or when you know nothing of their past 
historyé this interactive symposium is for you! Come and test your skills through an anonymous 
voting system, and learn how to improve clinical vaccinology expertise in your practice, your hospital, 
your area or your country.  
 
Special warning : you may not leave this symposium without an urgent wish to create an Infovac 
expert network in your own country ! This is what happened in Switzerland (www.infovac.ch), in 
France (www.infovac.fr) and in Hungary (www.infovac.hu). 
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INVASIVE PNEUMOCOCCAL DISEASE IN CHILDREN: A PRIMARY IMMUNODEFICIENCY ? 

C. Picard1,2 

1Laboratory of Human Genetics of Infectious Diseases, Necker Branch, INSERM U980, Paris 
Descartes University, 2Study Center of Primary Immunodeficiencies, Assistance Publique Hôpitaux de 

Paris, Necker Hospital, Paris, France 

Streptococcus pneumoniae is an encapsulated Gram-positive commensal bacterium which is 
innocuous in most children. In rare cases, however, this bacterium causes invasive pneumococcal 
disease (IPD) (meningitis and septicaemia), a life-threatening illness. A number of acquired and 
inherited host factors have been identified. The best known acquired factors, which also determine 
susceptibility to recurrent IPD, are coinfection with human immunodeficiency virus and splenectomy. 
Other acquired factors include certain cancers and traumatic cerebrospinal fluid fistulas. In addition, 
host genetic factors have long been known to confer predisposition to severe pneumococcal disease, 
as is attested to by the severity and frequency of such infections in children with sickle-cell disease or 
certain primary immunodeficiency diseases, which affect one of the steps in the phagocytosis of 
opsonized circulating pneumococci by splenic macrophages. These primary immunodeficiencies are 
overrepresented among children with recurrent IPD, and include congenital isolated asplenia, most B-
cell deficiencies and more recently described disorders of the Toll-interleukin-1 receptor (TIR)-NF-kB 
signaling pathway (IRAK-4, MyD88, IKBA and NEMO deficiencies). However, most cases of IPD are 
unexplained, as only minority of affected children display any of the known risk factors. We 
hypothesize that sporadic invasive pneumococcal disease (IPD) may be favored by other undetected, 
underlying immunodeficiencies, in at least some children. We have undertaken a prospective survey 
of 125 children with IPD diagnosed in clinical pediatrics departments and by the French Group for 
Pediatric Infectious Diseases to identify the molecular genetic basis of susceptibility to IPD. 
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DIAGNOSIS & MANAGEMENT OF INFECTIONS IN CHILDREN WITH IMMUNE DEFICIENCIES 

A. Cant 

Ward 23 - Children's BMT Unit, Newcastle General Hospital, Newcastle upon Tyne, UK 

Chemotherapy, transplantation, primary immune deficiency and HIV compromise different parts of 
immunity. T lymphocyte deficiency with viral infections, CMV, EBV; protozoa such as Cryptosporidium 
and fungi. B lymphocyte deficiency with bacterial infection, enteroviruses, some protozoa. Phagocyte 
deficiency with Staphylococci and Pseudomonas, fungi, particularly Aspergillus. Following bone 
marrow transplantation (BMT), there is a clear sequence of infection risk. 
 
Main sites are respiratory tract, gut, soft tissues and indwelling devices; disseminated infection is a 
risk. The respiratory tract is vulnerable to Pneumocystis carinii, Cytomegalovirus and Aspergillus, 
Influenza A and B, RSV, Parainfluenzae, Adenovirus and Enteroviruses. Pneumonitis and 
bronchiolitis are common features. Diagnosis is by immunofluorescence, culture and PCR. Anti-virals 
Foscarnet, Oseltamivir and Cidofovir given early have greatly improved survival. After BMT, infection 
and inflammation together cause pneumonitis. 
 
Enteroviruses, Adenoviruses, Cryptosporidium and Giardia are important gut pathogens. 
Cryptosporidium can cause ascending cholangitis and liver disease. Fungal infection is a particular 
risk in neutropenia on prolonged steroids or Graft versus Host Disease; with persistent fever, skin 
nodules, chest pain and radiological evidence of infection crossing tissue planes. Cross sectional 
imaging and biopsy are best diagnostic procedures. 
 
Pre-emptive, early treatment with Amphotericin, Azoles and Caspofungin is needed. CMV, EBV, 
HHV6 and adenoviral PCR testing allows early pre-emptive antiviral therapy, vital in disseminated 
disease. EBV B lymphoproliferative disease is treated with anti-B cell monoclonal antibody Rituximab, 
with a reduction of immunosuppression. Treatments with EBV Cytotoxic T lymphocytes show promise. 
When treating immunocompromised patients 'think early, look carefully and treat NOW'. 
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INFECTIONS IN PATIENTS ON THE NEW BIOLOGICAL IMMUNOSUPPRESSIVE AGENTS  

M. Abinun 

Paediatric Immunology, Newcastle General Hospital, Newcastle upon Tyne Hospitals Foundation 
NHS Trust, Newcastle upon Tyne, UK 

Treatment with biologically derived products ('biologics') - the new class of drugs including monoclonal 
antibodies, receptor analogues and small molecules binding to or mimicking their molecular targets - 
has led to remissions and cures of previously untreatable or intractable illnesses. Although generally 
well tolerated, use of these agents has been associated with increased risk of infection. It is often 
difficult to differentiate the infectious risk due to the severity of the inflammatory disease, low 
functional capacity, and co-morbid conditions from the risk associated with immunosuppressive 
therapy and new 'biologics', often used concomitantly. Nevertheless, serious and sometimes fatal 
infections due to bacterial, mycobacterial, and invasive fungal, viral, or other opportunistic pathogens 
have been reported.  
 
In one of the major UK paediatric rheumatology referral centres, 10-15% of ~500 children followed 
over 10 years had treatment with 'biologics': etanercept (~50), infliximab, adalimumab, anakinra, 
rituximab, tocilizumab and alemtuzumab (< 10 for each). The main diagnoses were juvenile idiopathic 
arthritis (JIA) (~400), systemic lupus erythematosus, juvenile dermatomyositis and/or systemic 
vasculitides (~20 each) and autoinflammatory (periodic fever) syndromes (~10). Serious and life-
threatening infections seen were: joint mycobacterium tuberculosis infection (1), recurrent varicella 
(2), death (2) due to central venous line (CVL)-related bacterial sepsis (alpha-haemolytic 
streptococcus; staphylococcus epidermidis), and further 2 children died during haematopoietic stem 
cell transplantation for JIA, from adenovirus reactivation and presumed CVL-related bacterial sepsis 
(alpha-haemolytic streptococcus).  
 
Physicians treating children with combined immunosuppressive and/or anti-inflammatory treatment 
and new 'biologics' should be aware of and maintain a high index of suspicion for serious infections.  
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NEW AND OLD ANTIBIOTICS TO TREAT RESISTANT BACTERIA: LINEZOLID 

C. Pulcini 

Service d'Infectiologie, CHU de Nice, Hôpital l'Archet 1, Nice Cedex, France 

Linezolid is the first marketed antibiotic of the oxazolidinone class with demonstrated activity against 
antibiotic-susceptible and antibiotic-resistant aerobic Gram-positive cocci, including methicillin-
resistant Staphylococcus aureus (MRSA). However, it is mostly used in adults and experience with 
linezolid in children is limited. Linezolid is available in both intravenous and oral formulations, with 
near 100% bioavailability of the latter. Linezolid has been approved in many countries for use in the 
management of community-acquired and nosocomial pneumonia, complicated and uncomplicated 
skin and soft-tissue infections, and infections caused by MRSA and vancomycin-resistant enterococci, 
including cases with concurrent bacteremia. Furthermore, studies have demonstrated potential use in 
febrile cancer patients with neutropenia. Case reports have documented some efficacy in the 
management of infective endocarditis, tuberculosis, nocardiosis, and in anaerobic infections. In 
adults, the use of linezolid, particularly when prolonged, may be associated with various clinical and 
laboratory adverse events, including neuropathy (peripheral or optical), hematological abnormalities 
(particularly thrombocytopenia or anemia), and hyperlactatemia.  
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CHILDREN WITH FEVER: CHALLENGES FOR PAEDIATRICIANS AND METHODOLOGISTS 

R. Oostenbrink 

Outpatient Department General Pediatrics, Erasmus MC - Sophia, Rotterdam, The Netherlands 

Children frequently present with fever at the emergency department. They pose a diagnostic 
challenge, since fever may be a symptom of either life-threatening diseases like septicemia, 
meningitis or other serious bacterial infections, but more often it is a symptom of self-limiting viral 
diseases. To deal with increasing number of patients visiting the emergency department in out-office 
hours, we need discriminators for absence and presence of serious conditions, to triage patients at 
presentation.  
 
A recent review on alarming presenting clinical features to identify serious infections in febrile children 
showed a wide variability in the inclusion criteria of patients and in definition of clinical features, 
hampering to estimate summary values. Several prediction rules for children with fever have been 
developed, but validation studies showed limited results hampering their actual implementation in 
routine practice of emergency medicine. Finally, neither one clinical feature nor a single prediction rule 
was able to rule out with certainty serious infectious outcomes. 
 
To successfully proceed in diagnostic research of children suspected of serious infections, several 
issues need to be addressed. What is the most important outcome to focus diagnostic research in 
children with fever on? How to improve generalisability of research observations to broader settings? 
Can we decide on acceptable thresholds of risk in febrile children at which clinicians should be 
expected to take further action? What should be the content of safety-netting to avoid missed 
diagnoses? In the presentation these questions will be discussed in the perspective of current 
literature. 
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DIAGNOSTIC VALUE OF SYMPTOMS AND SIGNS IN ASSESSING THE RISK FOR SERIOUS 
BACTERIAL INFECTIONS IN CHILDREN WITH FEVER WITHOUT SOURCE 

M. Thompson1, T. Haj-Hassan1, R. Mayon-White1, A. Harnden1, N. Coad2, R. Perera1, D. Mant1 

1Department of Primary Health Care, University of Oxford, Oxford, 2Department of Paediatrics, 
University Hospital Coventry and Warwickshire NHS Trust, Coventry, UK 

Background and aims: Differentiating children with minor infections from those who have serious 
infections is a core function of acute paediatric care, as misdiagnosis is associated with increased 
morbidity and mortality. Initial assessment of children using symptoms and vital signs may have 
diagnostic value in ambulatory or primary care settings. We report the findings of 2 research studies 
of the diagnostic value of symptoms and vital signs in children with acute infections presenting to 
paediatric settings in England. 
 
Methods:  
 
1) Cross-sectional study of presenting symptoms in 924 children presenting to primary care compared 
with existing data on symptoms of meningococcal disease in 345 children.  
 
2) Cohort study of 700 children presenting to paediatric assessment unit. 
 
Results: In the primary care study, symptoms of leg pain (LR+ 7.6), cold extremities (LR+ 2.3), 
photophobia (LR+ 6.5), neck pain/stiffness (LR+ 5.3), confusion (LR+ 24.2), and rash (LR+ 5.5) were 
all highly specific for meningococcal disease. In the paediatric assessment unit children with serious 
or intermediate infections (n=313) were significantly more likely than those with minor/no infection 
(n=387) to have temperature Ó 39oC, tachycardia, saturations Ò 94%, or CRT >2sec. One or more of 
temperature Ó 39oC, saturations Ò 94%, tachycardia, and tachypnoea was 80% sensitive and 39% 
specific for serious or intermediate infection.  
 
Conclusions: Presenting symptoms and vital signs have some diagnostic value in differentiating 
children with possible serious infection from those with minor infections. Key symptoms and vital signs 
should be considered as diagnostic ñred flagsò for clinicians in acute paediatric settings. 
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INTERPRETATION OF A SINGLE LABORATORY TEST TO DISCRIMINATE BETWEEN VIRAL 
AND BACTERIAL INFECTIONS IN CHILDREN WITH FEVER OF WITHOUT SOURCE? 

A. Gervaix 

Pediatrics, University Hospitals of Geneva, Geneva, Switzerland 

Fever is a common cause of childhood visits to emergency departments and pediatric offices. In the 
majority of children, the source of a benign infection is diagnosed after a complete history and a 
careful examination are conducted. In rare instances no primary site of infection is identified despite 
thorough clinical examination. Although most of these children also have benign and self-limited 
illness, a few are at risk of developing a severe bacterial infection (SBI) such as bacteremia, 
meningitis, or pyelonephritis. Because signs and symptoms of SBI are often non-specific, especially in 
infants, the use of laboratory blood markers of infection is recommended. 
 
There is no ultimate test to discriminate between viral and bacterial infection and often combinations 
of clinical and laboratory criteria are required. Regardless of which marker is used, the results should 
modify the a priori attitude in the case being managed. Therefore, understanding the kinetics of the 
marker, its sensitivity and specificity to a specific disease and the prevalence of the disease in the 
population are of primary importance. The likelihood ratio (LR), which combines the sensitivity and the 
specificity of a test, is a factor that improves the estimated risk of having a particular disease. The 
greater the LR is from 1, the more likely the odds of having the disease are increased. If the LR is 
below 1, the odds are decreased. Examples will be given with two markers, procalcitonin and C-
reactive protein, in infants with fever without source. 
 
 



11 

DEVELOPMENT AND VALIDATION OF CLINICAL PREDICTION RULES IN CHILDREN WITH 
FEVER WITHOUT SOURCE 

M. Chalumeau1, R. Oostenbrink2 

1Saint Vincent de Paul Hospital / Paris Descartes University, Paris, France, 2Outpatient Department 
Pediatrics, Erasmus MC-Sophia Rotterdam, Rotterdam, The Netherlands 

Used alone, no single clinical or biological criterion offers high sensitivity with high specificity for 
distinguishing between bacterial and viral infections in children with fever without source. Therefore, 
various teams have proposed combinations of clinical and laboratory criteria; such combinations are 
called ''clinical prediction rules''. 
 
The derivation and validation of clinical prediction rules should be performed following the 
methodological standards proposed by the Evidence Based Medicine Working Group. Classical key 
issues for predictive tools in the field of ''children with fever without source'' are: i) the selection of the 
population to derive the rule; ii) the definition of the outcome, i.e. bacterial infection; (iii) the 
independence between the predicted variable (the outcome) and the predictors used; (iv) the 
reproducibility of the clinical predictive variables; (v) mathematical techniques used to derive the rule; 
(vi) the validation of the rule across various epidemiological contexts (e.g.: age subgroups within the 
pediatric group, causative bacteria which depends notably on vaccination coverage).  
 
The (elusive?) search for a highly specific and 100% sensitive rule is the main unresolved key issue. 
What is a clinically acceptable lack of sensitivity given the potential consequences of a diagnosis 
delay for a child with a severe bacterial infection? Comparison with the performance of routine care 
can offer a first answer to this question. However, clinicians and methodologists should keep in mind 
that no rule will be able to detect a bacterial suprainfection that has not already start during a viral 
infection. 
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THE IMPACT OF INFLUENZA IN CHILDREN IN THE H1N1 PANDEMICS OF 1918 AND 2009/10 

J. Oxford 

Virology, St. Bart's and the Royal London Hospital, London, UK 

Our entire world is in the grip of a Darwinian virus, Swine influenza A (H1N1), as it exerts its 
dominance as the most super-fit virus, pushing aside epidemic influenza and possibly even other 
respiratory viruses. The distant relative 1918 influenza A (H1N1) is the 'Mother Of All Influenza 
Viruses' and caused untold devastation in 1918 around the world. Too little emphasised was its attack 
rate in children. I will refer to this knowledge gap in more detail because the mortality in the under 
fives in 1918 reached an astonishing 10 per 1000 in that age group, equalling the very well known 
figure in 25-30 year olds. As in the current pandemic, the incidence rate in five year olds in 1918 was 
actually the highest in the community, reaching 380 per 1000 in this age. This warning from a 
resurgent pathogen is timely. Children have been at  
 
the epicentre of this current influenza pandemic wave: they are simultaneously at the core of our 
families and a target for viruses and bacteria. This is the heart of our symposium. Meningitis C and 
influenza can interact synergistically in the child and this latter microbe must also be viewed with deep 
focus, worry and action. But TBE is resurgent as well, spreading beyond its textbook confines of 
Eastern Europe and Russia. Our warming earth will undoubtedly surprise us nastily in the coming 
years for alongside TBE we are experiencing the mosquito borne African Chikungunya whilst our 
domestic herds have the Bluetongue virus for the first time. Darwin would be simultaneously delighted 
and shocked to view the speed of microbial evolution happening in months rather than over the 
millennia in humans. But our own lesson must surely be never to give up and never to lower our 
guard against influenza in particular which will surely search out and slip into unprotected gaps in our 
young population as the virus did in 1918, 2009 and, likely to repeat the tactic in the oncoming winters 
of 2010 and 2011 as it mutates to become even fitter. 
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THE DEVELOPMENT OF VERO CELL DERIVED PANDEMIC- AND SEASONAL INFLUENZA 
VACCINES 

H.J. Ehrlich, P.N. Barrett 

Baxter Innovations GmbH, Vienna, Austria 

The Vero cell line is the most widely accepted continuous cell line by regulatory authorities and has 
been used since decades for the production of, e.g. polio-, rabies- and rotavirus vaccines. Here we 
report on the clinical characterization of Vero cell derived inactivated pandemic- and seasonal 
influenza vaccines.  
 
A whole virus H5N1vaccine based on (Vietnam/1203/2004/H5N1, clade 1) was demonstrated to be 
safe and had an excellent tolerability profile. A dose of 7.5 µg of a non-adjuvanted vaccine formulation 
was highly immunogenic and induced antibodies neutralizing homologous strains as well as viruses 
from other H5N1 clades. A booster dose of a heterologous (clade 2) H5N1 vaccine 12-17 months 
later resulted in enhanced antibody responses against both the original (clade 1) and the booster 
(clade 2) strain, indicative of .cross-protective memory.  
 
A vaccine against the current pandemic H1N1 strain is being studied in adults and children. In adults, 
two doses of 7.5µg antigen induced seroprotective HA antibody titers in 89% - 91% of subjects. An 
ongoing pediatric study demonstrated that after the second dose 100% seroprotection (HI assay) was 
attained in the 3-8 and 9-17 year old cohorts.  
 
Vero cell derived trivalent seasonal influenza vaccines (split virion), using wildtype virus seed stocks 
were developed and extensively tested in human studies. Their immunogenicity met all licensure 
criteria, clinical efficacy was demonstrated and safety profile was comparable to egg derived 
vaccines1).  
 
These data indicate that flexible and versatile Vero cell platform can successfully be in the production 
of pandemic and seasonal influenza vaccines.  
 
1) This Project has been funded in whole with Federal (United States Government) funds from the 
Office of the Assistant Secretary for Preparedness and Response, Office of Biomdical Advanced 
Research and Development Authority, under contract NUMBER HHS0100200600013C to DynPort 
Vaccine Company LLC, a CSC company, under No.:S1008307 awarded to Baxter Healthcare 
Corporation 
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TICK-BORNE ENCEPHALITIS - DISEASE AND VACCINATION IN CHILDHOOD 

R. Prymula 

Hradec Kralove, Hradec Kralove, Czech Republic 

Tick-borne encephalitis (TBE) is a preventable disease, which has rapidly become a growing public 
health problem in Europe and other parts of the world. Until recently TBE was believed to be a rather 
limited problem in a few well-defined endemic areas; however, this notion has now been revised. In 
addition, the increasing mobility of people exacerbates the risk of infection. In Europe TBE is 
considered as the most prevalent tick-transmitted disease after Lyme disease. 
 
TBE is inflammatory disease involving the central nervous system (meningitis, encephalitis, 
meningoencephalitis) which is caused by TBE virus, belonging to flaviviruses. TBE is spred via the 
bite of an infected ticks, found in woodland habitats. It can also be transmitted via unpasturised milk 
from infected goats or cows. Ticks bite humans when they walk through undergrowth or grasses 
where contact is made. Peak biting times are during the warmer months of August, or following a 
warm humid summer in September and October. After an incubation period of 2-28 days, symptoms 
begin with a fever and can progress at varying degrees.  
 
The severity of the disease as well as the long-term sequelae are still not very much known in public. 
The symptoms of those affected can lead to meningitis, encephalitis or radiculomyelitis which may 
result in death or long-term neurological sequelae including permanent paralysis in 35-58% of all 
patients. Also children can be affected in a severe way. The encephalitic cases present with signs of 
involvement of the brain as ataxia, cognitive dysfunctions, dysphasia, altered consciousness, 
confusion, irritability, tremor and more rarely seizures and cranial nerve paralysis. 
 
These data demonstrate that the course of TBE in children and adolescents can be associated with 
an unfavorable outcome and permanent neurological damage.  
 
Due to the risk of a severe course of the disease and no causal treatment availability, immunization 
against TBE is recommended for infants and children living in or travelling to highly endemic areas. 
TBE vaccination has been shown to be highly immunogenic in clinical studies and effective in the 
field. 
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RECENT STUDIES ON ALTERNATIVE SCHEDULES FOR MENC-CONJUGATE VACCINES 

R. Borrow 

Vaccine Evaluation Unit, Manchester Royal Infirmary, Manchester, UK 

In 1999, the UK introduced the meningococcal serogroup C conjugate (MCC) vaccine into the 
childhood immunisation schedule together with a catch-up to 18 years of age. In September 2006, a 
booster dose of (MCC) and Haemophilus influenzae type b (Hib) conjugate vaccine was introduced in 
the second year of life in England and Wales in the form of a combined vaccine, Menitorix. No data 
were available on whether Menitorix could be given concomitantly with MMR and Prevenar (PCV7) or 
on antibody persistence following the booster. In this study children either received Menitorix at 12 to 
14 months of age followed by Prevenar and MMR one month later or all three vaccines at the same 
visit. Antibody persistence to MCC and Hib was followed at 1, 2, 12 and 24 months post-booster. No 
adverse consequences for either immunogenicity or reactogenicity when Menitorix was administered 
either separately or together with Prevenar and MMR. For MCC, depending on primary MCC vaccine 
used 95 to 100% of children were protected 1 month following the Menitorix booster with the greatest 
magnitude of response seen for those primed with NeisVac-C (MCC-TT). MCC antibody persistence 
following the booster dose showed the same kinetics as following the primary MCC series. For MCC, 
2 years post-booster 27% to 46%, depending on primary MCC, of children remained protected. 
Studies are now underway examining the possibility of a single primary dose of MCC at 3 months of 
age with a booster in the second year of life. Meningococcal serogroup C disease is still declining in 
the UK with only 10 cases confirmed for 2009. 
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INTRODUCTION: VACCINES IMPROVE WELLBEING OF CHILDREN, THEIR FAMILIES AND 
SOCIETY 

H.-I. Huppertz 

Prof-Hess-Childrens' Hospital, Bremen, Germany 

Vaccines are a deliberate attempt to protect humans against disease and among the most important 
public health measures of the twentieth century, effectively reducing or eliminating over 26 vaccine-
preventable diseases (VPDs). In addition to the significant reduction in mortality rates, dramatic 
declines in morbidity have been observed following widespread vaccination implementation.1,2  
 
Through vaccination, endemic transmission of polio, measles and rubella viruses has been virtually 
eliminated in numerous areas of the world and smallpox has been eradicated globally.2 However, 
several VPDs still represent a substantial public health burden. Indeed, VPDs, besides causing 
mortality and morbidity, are a substantial societal and economic burden which might be prevented by 
successful immunisation programmes.  
 
In addition to increased efficacy, modern vaccines display an unprecedented good tolerability. 
Adverse effects of the successful smallpox vaccine included encephalomyelitis at a frequency of 
3/10,000 with lasting brain damage, which would make this vaccine unacceptable today. Pertussis 
vaccine was used widely in most developed countries only after introduction of the acellular vaccine 
with minimal adverse events. Presently used vaccines show mild local and systemic effects in a small 
percentage of cases and, with the introduction of the injectable poliomyelitis vaccine, lasting damage 
following vaccination is almost excluded. Severe anaphylaxis at a frequency of < 1 per 800,000 
remains the only life-threatening risk.  
 
This improved risk-benefit ratio has led to an altered view of vaccines. Current opinion regarding the 
importance of vaccination is widening from immunity against life-threatening diseases to include 
improvement of clinical outcomes associated with VPDs. Thus, frequent, but not necessarily mortal, 
diseases have become a target for prevention by vaccination. Examples are gastroenteritis due to 
rotavirus, the single most common cause of severe, dehydrating diarrhoea in infants and children, and 
otitis media due to bacterial pathogens such as pneumococci and non-typeable Haemophilus 
influenzae, one of the most common childhood illnesses for which medical advice is sought.3,4 
Successful vaccination programmes could significantly reduce the burden of these diseases on the 
community. Other childhood illnesses for which a vaccine might be an important improvement are 
streptococcal tonsillitis, RSV bronchiolitis, parainfluenzal croup, urinary tract infection due to 
Escherichia coli, and noroviral diarrhoea. Continued efforts to raise disease awareness, emphasising 
the potential of vaccines in all age groups, is a major step in the progress of public health.  
 
References: 
 
1 Centers for Disease Control and Prevention. Impact of vaccines universally recommended for 
children--United States, 1990-1998. MMWR Morb Mortal Wkly Rep 1999;48:243-8  
 
2 Roush SW, Murphy TV. Historical comparisons of morbidity and mortality for vaccine-preventable 
diseases in the United States. JAMA 2007;298:2155-63  
 
3 Hyser JM, Estes MK. Rotavirus vaccines and pathogenesis: 2008. Curr Opin Gastroenterol 
2009;25:36-43  
 
4 Cripps AW, Otczyk DC, Kyd JM. Bacterial otitis media: a vaccine preventable disease? Vaccine 
2005;23:2304-10  
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PREVENTION OF ACUTE OTITIS MEDIA - THE PUBLIC HEALTH PERSPECTIVE 

A. Hoberman 

Pediatrics and Clinical and Translational Science, Children's Hospital of Pittsburgh, Pittsburgh, PA, 
USA 

Acute otitis media (AOM) is a substantial public health burden, being one of the most commonly 
occurring childhood infections. Streptococcus pneumoniae and non-typeable Haemophilus influenzae 
are the pathogens responsible for approximately 80% of cases.1 By 1 year of age 60-70 % of children 
will have been diagnosed with at least one episode of AOM, and in approximately one in five children 
AOM will be recurrent. AOM has a considerable negative impact on the child's quality of life, and is 
the most common cause for antibiotic prescriptions, thereby contributing to increasing antibiotic 
resistance.2 
 
Today a number of controversies and issues surround AOM clinical management. These range from 
over-diagnosis and the impact of various preventive strategies to whether the benefit of immediate 
antimicrobial treatment outweighs the risk of adverse events and increased antimicrobial pressure. 
Prevention of AOM through vaccination would circumvent many current issues. Its public health 
impact results from prevention of morbidity which indirectly reduces antimicrobial pressure and 
resistance as well as health care and societal costs.  
 
This presentation will discuss current AOM controversies and issues, and outline management and 
prevention strategies in relation to current consensus recommendations.  
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ROTAVIRUS GASTROENTERITIS: BURDEN ON CHILDREN AND SOCIETY 

C. Giaquinto 

Department of Paediatrics, University of Padua, Padua, Italy 

Globally, diarrhoea is the second most common cause of death in children under 5 years old, 
resulting in more deaths than AIDS, measles and malaria combined.1 Rotavirus (RV) is the main 
cause of severe acute dehydrating diarrhoea (RV gastroenteritis or RVGE) in infants and children in 
developed and developing countries and is a major worldwide public health care concern.2, 3 Annually, 
RVGE has a high mortality with approximately 600,000 deaths worldwide among children of < 5 
years4; the majority (>85%) of which occur in Africa and Asia.2  
 
In addition, in worldwide surveillance studies (2001 and 2008) RVGE accounted for 40% of all 
hospitalisations due to diarrhoea among < 5 year-olds.2 RV is also the leading cause of paediatric 
nosocomial diarrhoea.5  
 
Recent hospital-based surveillance shows RVGE to place high demands on European health care 
systems, accounting for 56% of hospitalisations and 33% of ER visits due to community-acquired 
acute GE (AGE) in children < 5 years.6 In addition to requiring hospital care, European children with 
RVGE are also likely to be treated in primary care settings and it has been shown that about 30% of 
cases of AGE seen by primary care physicians are rotavirus-positive.6 Also primary care-based 
surveillance has shown that 69.1% of PCR+ RVGE occurred in children < 2 years, 30.1% in those 
aged < 1 year and 6.9% in infants < 6 months old, which supports the need for early protection.7  
 
In Europe, prevalent types (G1īG4 and G9) are responsible for >90% of RVGE cases,8 although 
emerging types such as G8 and G12 are becoming more common.9 Both currently licensed rotavirus 
vaccines have been shown to be highly efficacious against severe RVGE during the first 2-3 years of 
life.  
 
Although product licences have been granted by the EM(E)A, their inclusion in national immunisation 
schedules are the responsibility of the health ministries in each country. Unfortunately, in Europe by 
2009, few countries had recommended universal rotavirus vaccination and funded the vaccination 
costs, even if experiences of co-payment and implementation at private market level reached 
unexpectedly high coverage.  
 
The 2009 recommendation by the WHO´s Strategic Advisory Group of Experts (SAGE), the guidelines 
from ESPID/ESPGHAN, and a longer-term knowledge about the effectiveness, efficacy and safety 
profiles of the two oral rotavirus vaccines provide strong support to encourage European countries to 
introduce rotavirus vaccination.  
 
RVGE is a significant global health care and economic burden and intervention is greatly sought.10 
Integration of routine vaccination into national immunisation programmes will have impact on public 
health5 in Europe in terms of reducing disease burden and providing broad protection (as 
demonstrated in integrated analysis with the human rotavirus vaccine)11 against prevalent 
strains/types. 
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ROTAVIRUS GASTROENTERITIS: THE IMPACT AND BENEFITS OF VACCINATION 

M. Safadi 
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Rotavirus infection is the leading cause of severe acute gastroenteritis among young children 
worldwide. Virtually all children will have been infected by the age of 5 years and an estimated 
600,000 rotavirus-related deaths occur each year, with >85% of these deaths occurring in low-income 
countries of Africa and Asia.1,2  
 
To reduce the burden of rotavirus disease, safe and effective vaccines were developed and licensed 
for use in infants. RotarixÊ is an oral G1P[8], live-attenuated human rotavirus vaccine. RotarixÊ is 
approved in >100 countries based on supportive data from clinical trials and has been incorporated 
into national vaccination programmes across the world.3,4 
 
The vaccine has demonstrated an acceptable safety profile, with no increased risk of intussusception 
and is generally well tolerated. It has provided in Latin American and European trials, respectively, 85-
96% efficacy against severe rotavirus gastroenteritis (RVGE), 85-100% reductions in hospitalisations 
associated with RVGE and 42-75% reduction in hospitalisations of all-cause gastroenteritis.5-7 
Furthermore, in a trial done in Malawi and South Africa, where the diversity of rotavirus strains is 
substantial, RotarixÊ reduced significantly the incidence of severe RVGE among African infants 
during the first year of life.8 Of paramount importance were the recent findings from a study in Mexico, 
showing that after the implementation of RotarixÊ an encouraging reduction in the number of 
diarrhoea-related deaths was demonstrated.9  
 
The RotarixÊ two-dose schedule offers early protection regardless of circulating RV strains and can 
be completed as early as 10 weeks of age. Although RVGE causes relatively few deaths in Europe 
compared with developing countries, prevention through vaccination could offer great public health, 
economic and societal benefits.  
 
Rotarix is a trademark of the GlaxoSmithKline group of companies.  
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ROLE OF SYNFLORIXÊ IN PNEUMOCOCCAL DISEASE WORLDWIDE 

P. Lepage 
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Pneumococcal disease is still a leading cause of mortality and morbidity worldwide, with a broad 
spectrum of invasive and non-invasive diseases caused by Streptococcus pneumoniae. 
 
SynflorixÊ is a new generation of pneumococcal conjugate vaccine that includes 10 globally 
circulating S. pneumoniae serotypes, of which eight are linked to a novel carrier, protein D, derived 
from H. influenzae.1 Since December 2008 SynflorixÊ has been licensed in over 50 countries globally 
for active immunisation against invasive pneumococcal disease (IPD) and acute otitis media caused 
by the vaccine serotypes.2  
 
The need for vaccines with broader coverage than that offered by PCV-7 has been further 
emphasised in recent years (and since the introduction of PCV-7) as data show that the bacteriology 
of IPD has altered.3 Indeed, the prevalence of PCV-7 vaccine-contained types has decreased whilst 
non-vaccine-contained types have increased.3 New vaccines also need to show improved impact on 
non-invasive diseases.  
 
Clinical data show SynflorixÊ elicits an immune response against all vaccine-contained serotypes in 
a range of ethnic populations and suggests an immune cross-reactivity against some non-vaccine 
contained serotypes. Furthermore, SynflorixÊ has a comparable safety and tolerability profile to PCV-
7.2 SynflorixÊ can also be administered in a variety of vaccination schedules based on official 
recommendations and can be given concomitantly with other paediatric vaccines.1 A previous 11-
valent formulation, also composed of protein D conjugated polysaccharides, has been shown to 
prevent acute otitis media, including that caused by non-typeable H. influenzae.2 Preliminary data 
suggest SynflorixÊ reduces pneumococcal nasopharyngeal carriage.4  
 
The unique design of SynflorixÊ is of utmost relevance considering the current epidemiology of IPD 
and bacterial respiratory diseases such as otitis media. SynflorixÊ offers a substantial opportunity to 
prevent morbidity and mortality due to IPD and otitis media. 
 
Synflorix is a trademark of the GlaxoSmithKline group of companies. 
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PERTUSSIS: PROTECTING THE UNPROTECTED 

A. Tozzi 

Epidemiology Unit, Bambino Gesù Hospital, Rome, Italy 

Pertussis (whooping cough), a vaccine-preventable disease, continues to be a public health concern 
even in countries with high vaccination coverage. Pertussis is highly contagious in its early catarrhal 
stage with most clinically recognisable cases occurring in children aged less than 5 years and 90% of 
all hospitalisations reported in infants aged less than 1 year.1,2 However, the real burden of pertussis 
may not be accurately reflected by epidemiological surveillance due to lack of disease awareness, 
unrecognised cases in adolescents and adults with mild symptoms who were previously vaccinated, 
and under-diagnosis due to limited laboratory access or inappropriate diagnostic methods.3,4 
 
Immunity following pertussis vaccination is estimated to wane after 4-12 years.5 Indeed, an increasing 
incidence of pertussis has been observed in schoolchildren previously vaccinated and in adolescents 
and adults in many European countries, as well as Australia, Canada, Japan and the United States.1 
Pertussis constitutes an important respiratory disease burden in adolescents and adults who also can 
infect and cause severe disease in young infants, especially in unprotected newborns too young to be 
vaccinated.4 Infants with pertussis typically develop complications, which may lead to hospitalisation 
and death, but fatal cases and severe complications are rarely observed in adults.6,7 
 
National recommendations vary considerably across the globe. Many countries include a childhood 
booster dose in their national immunisation schedules and some include adolescent and adult booster 
doses.1,8,9  
 
Different strategies exist to improve protection against pertussis across all age groups, including those 
aiming to protect the most vulnerable, e.g. by immunising households of newborns and young infants, 
and of health-care workers. Recently, it has been recommended in Europe to include a pertussis 
booster vaccination at adolescence, a strategy that has been shown likely to be cost-effective in 
modelling studies.10,11 A worldwide adolescent and adult booster strategy should be considered to 
improve immunisation coverage significantly beyond childhood and reduce circulation of infection in 
the community.  
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EXPERIENCE OF VACCINATION AGAINST CERVICAL CANCER: FROM CLINICAL TRIAL DATA 
TO IMPLEMENTATION 

V. Usonis 

Vilnius University, Vilnius, Lithuania 

Cervical cancer is the second most common cancer in women globally and represents a major 
disease burden. Approximately 500,000 invasive cervical cancer (ICC) cases are diagnosed annually, 
resulting in over 270,000 deaths.1  
 
Human papillomavirus (HPV) infection is the necessary cause of cervical cancer. The predominant 
HPV types observed in ICC are types 16 and 18, which together account for over 70% of ICC cases,2 
while types 16, 18, 31, 33 and 45 account for 82%.3 Sexually active women are at risk of HPV 
infection regardless of age, stressing the need for vaccines that provide long-term protection against 
the most prevalent HPV types found in ICC.4 As vaccination is often recommended during early 
adolescence as well as young adulthood, paediatricians, along with gynaecologists and general 
practitioners, play an essential role in increasing awareness of the cause of cervical cancer as well as 
vaccine administration. 
 
In clinical trials, Cervarix® has been shown to induce high and sustained antibody levels against HPV-
16 and HPV-18 which are maintained over the long-term, and efficacy against HPV infection and 
cervical cancer development remain high.5 Cervarix® can also be co-administered with other 
paediatric/adolescent vaccines including DTPa-IPV and combined hepatitis A/B.6,7 
 
In the real-world setting, over 10 million doses of Cervarix® have been distributed, and surveillance 
data support the safety profile observed in clinical trials.7,8 Moreover, following the widespread use of 
Cervarix® many valuable lessons regarding implementation and uptake have been learned. The 
greatest reduction in the burden of cervical cancer may be achieved if vaccination coverage is high 
and vaccination targets not only young girls but also adolescents and young adult women. 
Furthermore, in order to achieve high vaccination coverage it is pivotal to develop effective 
communication to improve patient awareness.9  
 
Cervical cancer vaccination offers a substantial opportunity to reduce the burden of cervical cancer 
and prevent avoidable suffering and death. Health care authorities should consider refining their 
vaccination strategies to optimise impact.10 
 
Cervarix (Human Papillomavirus vaccine [Types 16, 18]) is a registered trademark of the 
GlaxoSmithKline group of companies. Cervarix is approved in the EU for women aged 10-25 years. 
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In many countries, large catch-up campaigns using meningococcal serogroup C conjugate (MenC) 
vaccines have led to a dramatic decrease in serogroup C disease. It is also believed that a herd 
immunity effect has contributed to the effectiveness of these vaccines. However, while vaccine 
effectiveness is high, waning of the protective titer in the youngest population has been of concern. 
Alternative vaccination schedules and vaccination strategies that offer sustained protection have been 
considered, eg, a booster dose in adolescents (recently recommended in Austria, Canada, and 
Switzerland). The rationale for this booster is to ensure that adolescents are adequately protected as 
they enter a period of increased risk, primarily due to changing behaviors and increased exposure to 
risk factors, such as close-quarters living, and secondly, to maintain the potential herd effect, by 
reducing carriage.  
 
Meningococcal ACWY (MenACWY) conjugate vaccines have been developed that offer the possibility 
of broadening protection. An investigational MenACWY vaccine with CRM197 carrier protein 
(MenACWY-CRM) has been shown to be highly immunogenic in adolescents and adults. In short-
term immunogenicity and safety head-to-head trials, more individuals achieved a protective immune 
response with MenACWY-CRM than licensed comparators, such as MenACWY-D and 
polysaccharide vaccines. Although these MenACWY vaccines contribute to protection against four of 
the five disease-causing serogroups, development of a serogroup B vaccine using the same 
technology has not been possible. An investigational recombinant serogroup B vaccine, containing 
multiple antigens, is now in Phase III development following reverse vaccinology findings. Results 
from clinical studies have demonstrated that the vaccine is immunogenic with acceptable tolerability in 
infants and adults. 
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Who should be treated?  
 
- In the presence of H. pylori-positive peptic ulcer disease, eradication of the organism is 
recommended.  
 
- When H. pylori infection is detected by histopathology in the absence of peptic ulcer disease, H. 
pylori treatment can be considered.  
 
- A 'test and treat' strategy is not recommended in children.  
 
- In children who are infected with H. pylori and who have a first degree relative with gastric cancer, 
treatment (eradication therapy) can be offered.  
 
What are the appropriate eradication strategies?  
 
- Surveillance of antibiotic resistance rates of H. pylori strains in children and adolescents is 
recommended in the different countries and geographic areas.  
 
- Antibiotic resistance to clarithromycin (CLA) is highly predictive of treatment failure when CLA is part 
of triple therapy.  
 
- First line eradication regimen are  
 
o PPI + Amoxicillin + Imidazole* (*Imidazole = Metronidazole or Tinidazole)or  
 
o PPI + Amoxicillin + Clarithromycin or  
 
o Bismuth salts + Amoxicillin + Imidazole* or  
 
o Sequential Therapy.  
 
- A reliable non-invasive test (13C-UBT) for eradication is recommended at least 4-8 weeks following 
completion of therapy.  
 
- If the treatment has failed there are 3 options recommended  
 
o FISH on previous paraffin embedded biopsies if Clarithromycin susceptibility testing has not been 
performed before to guide therapy,  
 
o EGD, culture and susceptibility testing including alternate antibiotics if not performed before to guide 
therapy,  
 
o Modify therapy by adding an antibiotic, using different antibiotics, bismuth and/or increasing dose 
and/or duration of therapy  
 
 



25 

VISCERAL LEISHMANIASIS AMONG PEDIATRIC POPULATIONS 
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Hospital, Athens, Greece 

Visceral leishmaniasis (VL), a vector-borne disease caused by obligate intra-cellular protozoa of the 
genus Leishmania, manifests as the most severe and potentially fatal form of leishmaniasis among 
children. The prevalence rate of VL remains markedly elevated in areas of the Mediterranean Basin 
where animal reservoirs, particularly canines, are present. In such areas VL is mainly attributed to 
infection by L. infantum, transmitted by phlebotomine sandflies, and is observed to have the highest 
incidence rate among children aged 1 to 4 years. The disease usually presents with intermittent fever, 
weight loss, hepatosplenomegaly, pancytopenia, and hypergammaglobulinemia among children. 
Definite diagnosis among this population group relies on the determination of Leishmania presence in 
tissue specimens or cultures. Direct determination of parasitic infection may be demonstrated from 
peripheral blood, bone marrow, or splenic aspirates. Serological assays (including enzyme-linked 
immunosorbent assay and indirect immunofluorescence), as well as PCR, have also been shown to 
be sensitive for the diagnosis of VL among children.  
 
To date, standard anti-leishmanial treatment of VL among children in the Mediterranean Basin has 
included the administration of pentavalent antimonial compounds (meglumine antimonite and sodium 
stibogluconate) at doses of 20mg/kg daily for 30 days. Initial response rates are observed to exceed 
90-95%, as most children become afebrile within the first week of treatment and relapse rates are low. 
However, disadvantages of such management for VL include lengthy hospitalization stay, the need for 
intra-muscular administration, and transient, albeit non-negligible, side-effects. During the past 
decade, lipid formulations of amphotericin B (liposomal amphotericin B), at doses of 2mg/kg on an 
alternate-day regimen for a total of 10 days, has been shown to be highly effective for the treatment of 
VL, with low levels of toxicity.  
 
In a retrospective cohort study conducted at the Second Pediatrics Department of Pediatrics, ñP. & A. 
Kyriakouò Children's Hospital, University of Athens School of Medicine, Greece between 1/1/2002-
1/1/2010, the effectiveness of liposomal amphotericin B among pediatric patients with leishmaniasis 
was evaluated. During the study period 22 patients (age range 16 months-13 years) with 
leishmaniasis were admitted to the hospital. All patients presented with fever and splenomegaly, and 
two thirds of patients presented with hepatomegaly. Additional presenting symptoms included pallor 
(20.8%), anorexia (20.8%), cough and/or rhinitis (16.7%), vomiting (16.7%), skin rash (12.5%), 
diarrhea (4.3%), and abdominal pain (4.2%), while half of the patients did not present with any 
symptoms other than fever. The laboratory assessment of patients indicated that 87.5% had anemia 
(Hb< 9.0 mg/dl) and/or thrombopenia (PLT< 150000/µL), and half of the patients had WBC counts < 
4000/mL. In addition, all patients presented with elevated CRP levels (CRP>10 mg/L) and 62.5% with 
elevated SGOT (SGOT>55 U/L) and/or SGPT (SGPT>45 U/L) levels, respectively.  
 
All patients initially received liposomic amphotericin B at 10 mg/Kg/day for two days. One child was 
admitted to the ICU and received an additional 5 mg/Kg/day for an additional 2 days. In addition, due 
to the manifestation of acute kidney failure on the second hospitalization day, one patient continued to 
receive liposomal amphotericin B at the dosage of 3 mg/Kg/day during the 5th, 6th, and 7th days of 
hospitalization.  
 
Of the initial study population, 2 (9.1%) patients presented with disease remission. One infant aged 18 
months presented with leishmaniasis relapse 3 months later and received 10mg/Kg/day for 2 days. 
The second infant aged 17 months initially presented with visceral leishmaniasis and who received 
10mg/Kg/day liposomal amphotericin B for 2 days also received an additional dose (10mg/Kg/day) on 
the 5th hospitalization day due to the persistence of clinical symptoms. The patient presented with the 
first remission at 19 months age and received (10mg/Kg/day liposomal amphotericin B for 2 days). A 
second remission of the disease occurred at 2 years of age which was treated with a total dose of 
30mg/Kg/day over the course of a 10 day period. To date, both aforementioned patients (current ages 
5 years and 4.5 years, respectively) have not presented with leishmaniasis relapse.  



 
Our findings indicate that the management of leishmaniasis among pediatric populations with 
liposomal amphotericin B at 10 mg/Kg/day for two days may allow for both the effective treatment and 
shorter hospitalization stay of pediatric patients.  
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Visceral leishmaniasis (VL) is a severe disease associated with infection of the reticuloendothelial 
system by Leishmania species. The infection is acquired through sandfly bites. Recent large scale 
epidemics of VL in east Africa and India and the emergence of a HIV epidemic make VL a priority for 
the World Health Organization. Children are at greater risk than adults in endemic areas. Children 
usually present with intermittent fever, paleness, anorexia, weight loss, and abdominal distension. 
Splenomegaly, hepatomegaly, lymph node enlargement, thrombocytopaenia, anaemia, leukopaenia 
and hypergammaglobulinemia are the most common findings in paediatric leishmaniasis. The 
diagnosis is based on the demonstration of the infecting parasite in various tissues. Molecular 
methods should be accurate non-invasive tools. For many years the mainstay for treatment of infected 
children was pentavalent antimony: meglumine antimoniate or sodium stibogluconate. However, 
these drugs are poorly tolerated and resistance similar to that observed in the treatment of Indian 
visceral Leishmania donovani leishmaniasis has been reported. Currently liposomal amphotericin B is 
being used instead of antimony. Lipid formulations of amphotericin B were assessed as short duration 
treatment and were proved to be effective. The optimal duration of treatment remains to be 
determined. However, their cost precludes their wide use in developing countries. Miltefosine has 
been demonstrated as the first effective and safe oral treatment of visceral leishmaniasis in India, but 
has not been evaluated for the Mediterranean disease. Use of combination antileishmanial drug 
regimens should be promoted to prevent the development of resistance to existing drugs. 
 
 



27 

PROTEIN-POLYSACCHARIDE CONJUGATE VACCINE FAILURE 

A.J. Pollard, Oxford Vaccine Group 

Department of Paediatrics, University of Oxford, Oxford, UK 

The introduction of protein-polysaccharide conjugate vaccines to protect young children against 
invasive disease caused by Haemophilus influenzae type b (Hib), serogroup C Neisseria meningitidis, 
and Streptococcus pneumoniae has led to substantial improvements in child morbidity and mortality 
for those countries where the vaccines have been introduced. In addition to the direct protection for 
the individual afforded by these vaccines, population exposure to these colonising organisms has 
been subtantially reduced leading to herd immunity. Vaccine failure is defined as invasive disease in 
an immunised individual and is a rare event in immunised populations. Vaccine failure could result 
directly from: storage problems with the vaccine affecting the integrity of the conjugate; incorrect 
administration, interaction with coadministered vaccines; or inadequate (gentically determined) host 
responses. Other factors which may affect the strength of the vaccine response include the type of 
conjugate (e.g. different carrier proteins) and the age of the individual, as immunity wanes rapidly in 
early childhood. Another component of vaccine failure may be the loss of natural boosting of immunity 
through reduced colonisation.  
 
Booster doses of conjugates can provide protection for those who made poor initial responses and to 
maintain protection amongst those whose immunity has waned. Schedules for boosting should 
therefore be designed to protect through the period of greatest disease risk. Maintaining protection 
against vaccine-preventable invasive bacterial disease to avoid vaccine failure will be a challenge for 
child health programmes in the decades to come. 
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SINGLE NUCLEOTIDE POLYMORPHISMS IN MAL/TIRAP AND INTERLEUKIN-10 GENES ARE 
ASSOCIATED WITH INVASIVE HAEMOPHILUS INFLUENZAE B (HIB) INFECTION IN 

IMMUNISED CHILDREN  

S. Ladhani1,2, S. Davila3, M.L. Hibberd3, P.T. Heath4, M.E. Ramsay2, M.P.E. Slack2, A.J. Pollard5, R. 
Booy1,6 
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Background & aims: The development of invasive Haemophilus influenzae serotype b (Hib) disease 
after prior immunisation (i.e. Hib vaccine failure) is extremely rare, suggesting that such children may 
have an underlying genetic susceptibility in their immune response. This study aimed to investigate 
single nucleotide polymorphisms (SNPs) known to affect function in biologically plausible genes in 
relation to the risk of invasive Hib disease and its clinical manifestations. 
 
Methods: Families of UK children with Hib vaccine failure diagnosed between 1992-2005 were 
identified through national surveillance. Wellcome Trust Case Control Consortium (WTCCC) datasets 
were used as controls. Nineteen functional SNPs in fourteen immune response genes were 
investigated.  
 
Results: Of 323 families approached, 260 (80.5%) returned a completed questionnaire. The final 
cohort for this study comprised 172 children who provided a sample and whose parents self-reported 
as ethnically Caucasian. The recessive homozygous genotype for a SNP in the TIRAP (also known as 
MAL) gene (rs1893352), that is in strong linkage disequilibrium (r2=0.93) with the known functional 
Ser180Leu polymorphism in Caucasians, was strongly associated with non-meningitis cases of Hib 
vaccine failure (OR=5.6; 95% CI=2.7-11.5; P=1.2x10-7). In addition, the recessive homozygous 
genotype for another SNP (rs1554286), in strong linkage disequilibrium with both the C-819T 
(r2=0.87) and C-592A (r2=0.75) promoter polymorphisms in the interleukin-10 (IL10) gene, was 
associated with epiglottitis only (OR=5.8; 95% CI=2.4-14.2; P=1.1x10-5).  
 
Conclusions: Our findings strongly suggest that the development of invasive Hib disease after prior 
immunisation is in part genetically determined and may direct the immune response to specific clinical 
manifestations. 
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RHINOSCLEROMA: A FRENCH NATIONAL RETROSPECTIVE STUDY OF EPIDEMIOLOGICAL 
AND CLINICAL FEATURES 

L. de Pontual1, T.V. Trieu1, J. Gaudelus1, P. Ovetchkine2, L. Abel3, J.L. Casanova3 

1Jean Verdier Teaching Hospital, Bondy, France, 2Service de Maladies Infectieuses Pédiatriques, 
Hôpital Sainte-Justine, H3T1C5, Montreal, QC, Canada, 3Laboratoire de Génétique Humaine des 

Maladies Infectieuses, Institut National de la Santé et de la Recherche Médicale, U550, Paris, France 

Background: Rhinoscleroma (RS) is a rare chronic granulomatous disease of the upper respiratory 
tract, associated with infection with Klebsiella rhinoscleromatis. It is more frequent in certain 
geographic regions than in others, but other risk factors and the pathogenesis of RS remain unclear.  
 
Methods: We sent a standardized questionnaire to all pathologists and ENT specialists in French 
University Hospitals, asking whether they had seen patients with RS in the last 16 years (1990-2005). 
We then retrospectively reviewed the files of all patients identified.  
 
Results: We collected 11 cases of RS with a median age at diagnosis of 35.7 years (range: 5-72). 
The three patients with a familial history presented early-onset forms of RS. Two unrelated 
consanguineous families were identified, one of which included two affected siblings. Biopsies had 
been performed for all patients, and showed granulomas containing Mikulicz's cells. Cultures of 
biopsy tissue were positive for K. rhinoscleromatis in five of the 11 cases. Prolonged antibiotic 
treatment was administered in all cases, based on ciprofloxacin (7/11), third-generation 
cephalosporins (2/11), tetracycline (2/11) and clofazimine (2/11). Eight of the eleven patients 
remained relapse-free during extended periods of follow-up (1.3 to 12 years).  
 
Conclusion: The occurrence of early-onset RS in multiplex and/or consanguineous families suggests 
that genetic control of the host response to K. rhinoscleromatis may be involved in the pathogenesis 
of RS in endemic areas.  
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RECOGNITION OF NUCLEIC ACIDS FROM STREPTOCOCCI BY MACROPHAGES REQUIRES 
LYSOSOMAL MATURATION AND NITRIC OXIDE 

P. Henneke1,2, S. Deshmukh2 

1Centre for Paediatric and Adolescent Medicine, Freiburg, 2Centre for Chronic Immunodeficiency, 
University Medical Centre Freiburg, Freiburg im Breisgau, Germany 

Background and aims: The initiation of an inflammatory response program in tissue macrophages 
upon contact with invading bacteria is critical for the successful and timely resolution of infection. 
However, the molecular events underlying the recognition of bacterial particles by macrophages are 
incompletely resolved. Here, we introduce the essential role of two novel interdigitating signaling 
loops in transcriptional activation of cytokine genes (e.g. TNF) by streptococci.  
 
Methods: Primary macrophages from mice with targeted genetic modifications and cell lines derived 
from these mice were stimulated with group B streptococci (GBS) and analyzed by confocal 
microscopy, quantitative PCR, ELISA and reporter assays.  
 
Results: Lysosomal acidification, modification of endosomal RNA from GBS, and the formation of 
TNF were substantially reduced in macrophages from iNOS-, and therefore nitric oxide (NO)-deficient 
macrophages. Moreover, exogenous NO-donors recovered macrophage activation. Furthermore, the 
NO-dependent lysosomal maturation was linked to translocation of RNA from GBS to the macrophage 
cytosol. Cytosolic ssRNA from GBS essentially mediated the cytokine response, since RNAseA 
treatment of GBS and genetic deletion of the cytosolic receptor component IPS-1 reduced the 
cytokine response. Furthermore, transfection of GBS to the cytosol induced TNF formation.  
 
Conclusions: Macrophages recognize internalized streptococci via two interdigitating loops. First, 
maturation of bacteria-containing lysosomes is NO-dependent. This process is causally linked to the 
second loop, which involves the translocation of bacterial RNA to the cytosol and the cytosolic 
recognition of bacterial ssRNA.  
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HOSPITALIZATION OF CHILDREN WITH H1N1 2009 INFLUENZA VIRUS IN ISRAEL DURING 
THE 2009 OUTBREAK - A MULTI-CENTER SURVEY 
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Leibovitz7, E. Somekh1 
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Aim of the study: To describe the clinical characteristics of children who were hospitalized with 2009 
H1N1InfluenzaVirus infection (swine flu) in Israel.  
 
Patients and methods: We collected data for children hospitalized in 7 Medical Centers from July 12 
until December 24, 2009, who had swine flu infection confirmed by RT-PCR.  
 
Results: 478 Children were enrolled. Mean age was 6.06 yr. Mean hospitalization stay was 3.86 
days. 8.8% of patients were admitted to the ICU, and 3 patients died.  
 
The most frequent clinical presentations were as follows: pneumonia -33.5%, ILI - 29.5%, 
exacerbation of underlying illness - 9.4% and convulsions in 8.57% of admissions. 51.2% of the 
children did not have any recognized risk factors for H1N1 influenza infection. Risk factors included 
respiratory illness in 25.9% of patients, neurologic illness (8.6%), and cardiovascular illnesses (6.3%).  
 
Children with preexisting metabolic and neurological disorders were at the highest risk for severe 
complications following 2009 H1N1 infection (RR: 6.5 and 2.87 respectively). Hospitalization rate for 
children younger than 18 years was 0.72/1000.  
 
Mortality rate in Israeli children was 1.6/1,000,000.  
 
Conclusions: Hospitalization rate for children with swine flu in Israel was estimated as 0.72/1000. 
Even though children with underlying medical conditions and especially patients with neurological and 
metabolic illnesses are more prone to influenza associated complications, otherwise healthy children 
are also at significant risk and more than half of the hospitalized children did not have any known risk 
factors for severe swine flu infection.  
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AN OPEN-LABEL, RANDOMIZED, PARALLEL-GROUP, MULTI-CENTRE STUDY EVALUATING 
TWO H1N1 INFLUENZA VACCINES IN CHILDREN AGED 6 MONTHS TO 12 YEARS 
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Aims: Children have disproportionately high rates of influenza A (H1N1) disease and frequently 
transmit the virus. We undertook an open-label, randomized, parallel-group, multi-centre study to 
evaluate reactogenicity and immunogenicity of two vaccines used in the UK: a non-adjuvanted cell 
culture-derived whole-virion vaccine and a split-virion egg culture-derived adjuvanted vaccine, in 
children aged 6 months to 12 years.  
 
Methods: Children at 5 UK sites were randomised 1:1 to a two-dose regimen of 7.5µg monovalent 
whole-virion (Baxter) or 1.875µg split-virion ASO3-adjuvanted vaccine (GlaxoSmithKline) both 
influenza A/California/2009(H1N1). Local reactions and systemic symptoms within seven days of 
vaccination were solicited. Immunogenicity was determined by serum microneutralisation titres 
obtained at enrolment and 14-21 days post 2nd dose.  
 
Results: 942 children were randomised and 936 were vaccinated (464 adjuvanted, 472 non-
adjuvanted). Interim analysis from 727 doses of adjuvanted and 756 non-adjuvanted vaccine showed 
more frequent local reactions with the adjuvanted than non-adjuvanted vaccine (redness >25mm in 
47/727 vs. 3/756 respectively, swelling >25mm in (46/727 vs 6/756). Fever >38oC was noted in 
31/727 in the adjuvanted group and 18/756 of those receiving the non-adjuvanted vaccine. 
Seroconversion (x4 rise in microneutralisation titre) was higher with the adjuvanted than non-
adjuvanted vaccine (232/242 paired samples (96% CI 93-98%) vs 223/245 (91% CI 87-94%) 
respectively. 
 
Conclusion: This is the first direct comparison of an adjuvanted vs. non-adjuvanted H1N1 vaccine. 
Notably, both vaccines, despite being either whole virion or adjuvanted, had low reactogenicity rates. 
The adjuvanted vaccine was more immunogenic overall and, importantly, achieved high 
seroconversion rates in children < 3 years. 
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POSSIBLE HARMS OF OSELTAMIVIR-INTERPRETING SAFETY IN CONTEXT OF THE H1N1 09 
PANDEMIC 
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Background and aims: According to a recent meta-analysis in children, vomiting is commonly 
reported with oseltamivir. Here we present clinical observations of 104 children with proven influenza 
who were treated with oseltamivir. 
 
Methods: During the 2009 Southern hemisphere winter season (June-September) we studied 220 
consecutive hospital admissions aged < 15 years with laboratory confirmed influenza (86% H1N1 09) 
at the Children's Hospital at Westmead, Sydney, as part of a collaboration between the National 
Centre for Immunisation Research and Surveillance and the Australian Paediatric Surveillance Unit. 
 
Results: Thirty nine percent (85/220) of these children had vomiting as a presenting symptom; 47% 
(104/220) were treated with oseltamivir. The proportion with vomiting on presentation who were later 
treated with oseltamivir was similar (39%[40/104]) to that in children who were not treated with 
oseltamivir (39%[45/116]). Of 64 children without vomiting at presentation who were subsequently 
treated with oseltamivir, only one developed vomiting in hospital; this settled within hours and the 5 
day course was completed. Chart review showed that no child had an exacerbation of vomiting on 
oseltamivir treatment and none required anti-emetics or intravenous rehydration. All were discharged 
from hospital well (median stay 3 days). 
 
Conclusions: The H1N1 2009 influenza A pandemic strain has important clinical differences to 
seasonal influenza, including much higher rates of vomiting. Our observations indicate clinical benefit 
and a lower rate of treatment-induced vomiting from oseltamivir than suggested by clinical trials 
(despite the greater propensity to vomiting with H1N1 09 infection), and support the use of oseltamivir 
in children. 
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CHARACTERISTICS OF H1N1 INFECTION IN CHILDREN ADMITTED TO ST MARY´S HOSPITAL, 
LONDON 
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Background: Most children with H1N1 infection have self-limiting disease, but severe morbidity and 
mortality is associated with pre-existing conditions. This study describes the clinical and laboratory 
characteristics of children presenting to a major paediatric centre in London.  
 
Methods: Data was analysed retrospectively for all patients aged < 16 years who presented between 
June and December 2009 with a positive PCR assay for H1N1 on nasopharyngeal aspirate.  
 
Results: H1N1 was detected in 83 children of whom 43 were admitted. In those admitted, 20/43 
(47%) had a primarily respiratory presentation. 22/43 (51%) had a risk factor for severe disease: 
neurodevelopmental delay (11, 23%), immunosuppression, chronic lung disease or sickle cell disease 
(5 each, 10%). Eleven patients were admitted to the intensive care unit: 3 were previously healthy 
children with the remainder having at least 1 risk factor. 5/11 children admitted to PICU died, of whom 
two were previously healthy. Clinical presentations in fatal cases were: ARDS/respiratory failure (3), 
refractory shock (1), and sepsis/multi-organ failure (1). Initial median CRP in admitted patients was 10 
ng/ml, and median lymphocyte count was 1.9 x109/L. 34/48 (71%) children presented with a total 
lymphocyte count below the 10th centile for age. Bacterial superinfection was documented in 6/46 
children and suspected in a further 11.  
 
Conclusions: The spectrum of clinical presentation and severity was broad, with a high case fatality 
rate in those admitted to intensive care (5/11). Lymphopenia was a prominent feature at initial 
presentation. Bacterial superinfection was found or suspected in over a third of cases. 
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ASSESSMENT OF POTENTIAL BENEFITS OF POINT OF CARE TESTING FOR PANDEMIC H1N1 
INFLUENZA IN THE PAEDIATRIC POPULATION 
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UK 

Background & aims: In 2009 healthcare worldwide experienced increased demands on resources as 
a consequence of pandemic H1N1 influenza. Our primary aim was to assess potential impact of near 
patient testing on clinical practice and cost. We also reviewed presenting symptomatology, and 
assessed frequency of supplemental investigations, and concurrent or alternate microbiological 
diagnoses.  
 
Methods: Retrospective review of microbiological and medical records of patients tested for H1N1 
influenza on admission to hospital over the period September to December 2009.  
 
Results: Of 191 patients identified, 35 (18.3%) tested positive for H1N1 influenza. 24 (68.6%) of 
these received oseltamivir, 11(31.4%) did not. Of those who tested negative for H1N1 influenza, 
67(42.9%) were treated with oseltamivir. A total of 505 microbiological investigations were performed, 
and pathogens isolated in 78(40.8%) patients. H1N1 was the most common pathogen, the next being 
RSV in 27 (14.1%) patients. Of those positive for H1N1, it was sole pathogen in 31 (88.6%) cases. No 
clinical features reliably predicted a diagnosis of H1N1 influenza.  
 
Conclusions: The majority of patients tested for H1N1 influenza were negative. Point of care testing 
for H1N1 influenza would allow better utilisation of resources. Confirmation of H1N1 would ensure 
appropriate commencement of antiviral medication, and avoid further investigations. Early knowledge 
of negative results would avert unnecessary antiviral therapy, avoiding potential side effects, and 
provide a per patient drug cost saving of Ã16.36 (ú18.25) in most patients. Further benefits would 
include less use of personal protective equipment, and less pressure on limited inpatient paediatric 
isolation facilities.  
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NEW TRENDS IN DIAGNOSIS AND TREATMENT OF CONGENITAL CMV INFECTIONS 

M. Sharland 

St George's Healthcare NHS Trust, London, UK 

Cytomegalovirus Disease remains a major cause of morbidity and mortality in European children. The 
spectrum of disease includes congenital infection, postnatal infection in premature infants and 
disease in the immunocompromised child. This includes post solid organ of Stem Cell transplantation 
or less commonly now, in children with HIV. This talk will focus on current and future antiviral therapy 
for CMV.  
 
The first paediatric studies of the guanosine analog Ganciclovir (GCV) were now over 20 years ago, 
and yet the optimal dose and duration for many children still remain unclear. There are virtually no 
studies in premature infants and older teenage children. The oral pro-drug valyl ester 
Valganciclovir(VGCV) is now licensed in a syrup formulation by the EMA, but only for those over 18 
years of age.  
 
There is limited PK data of VGCV in term infants and older children undergoing transplantation, but no 
other populations. There have been no direct comparison studies between intravenous GCV and oral 
VGCV. This is related to the difficulty of recruitment into clinical trials and the lack of surrogate 
markers for successful antiviral therapy. There is a need to improve long term surveillance of children 
treated with both these agents. Increasing numbers of children are being treated with VGCV in 
Europe for a range of indications, dosing and duration.  
 
The duration of treatment is also unclear. A US trial from the Collaborative Antiviral Study Group is 
now actively recruiting into a randomised trial comparing 6 weeks versus 6 months of oral VGCV in 
children with symptomatic congenital CMV.  
 
A further study is planned on the use of VGCV in children up to 18 months of age. There are only 
small studies on Cidofovir and Foscarnet in children. With the recent failure of Maribavir in its key 
phase III clinical study in adults, there remain almost no new antiviral agents specifically for CMV in 
the pipeline.  
 
This talk will review the current evidence base for treatment and highlight the key areas where more 
data is required. 
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ñCIPROFLOXACIN USE IN NEONATES: A SYSTEMATIC REVIEWò  
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Objectives: Ciprofloxacin has no marketing authorization for use in neonates worldwide but it is 
prescribed for the treatment of neonatal life-threatening infections, mainly in developing countries and 
in Europe. Given the concerns about its toxicity in this population and the necessity for its use in 
specific clinical situations, we conducted a systematic review of the use of ciprofloxacin in neonates. 
 
Methods: We performed a systematic search of PubMed, Embase and the Cochrane Database of 
Systematic Reviews and bibliographies of relevant articles. We included all studies, regardless of 
design, that reported efficacy, safety and pharmacokinetics of ciprofloxacin for the treatment of any 
neonatal infectious condition. We excluded letters, editorials, preliminary reports and abstracts. 
 
Results: Observational cohort studies, case reports and descriptions of patient series account for all 
literature reviewed. Ciprofloxacin was administrated in neonates as a salvage therapy for sepsis due 
to multi-drug resistant strains or with signs of clinical deterioration under first-line antibiotic treatment. 
Initial administration was always intravenous with variable dosing schedule. Overall, treatment 
efficacy was estimated to be approximately 76.6%. No serious adverse events, particularly joint 
toxicity, were observed, although evaluation was predominantly clinical and follow-up limited to few 
months after the end of treatment.  
 
Conclusions: The current literature is insufficient to support use of ciprofloxacin in neonates. 
Additional high quality studies should be undertaken to provide reliable data on pharmacokinetics, 
efficacy and long-term safety. As ciprofloxacin was included in the EMEA priority list, the TINN project 
is currently undertaken to provide currently missing information. 
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CATHETER RELATED BLOODSTREAM INFECTIONS (BSI) IN NEONATES: RESULTS FROM A 
FRENCH SURVEILLANCE NETWORK IN 2008 
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Background and aims: Critically neonates (NN) often require central venous catheters (CVC). 
Bloodstream infections (BSI) may complicate these invasive devices. 
 
Methods: In 2006 a catheter related BSI (CR-BSI) surveillance network was implemented in North-
Western France in voluntary neonatal intensive care units. Umbilical catheters (UC) and other CVC 
were analysed separately. The 2008 results are presented.  
 
Results: Eighteen units participated. A total of 1795 NN (accounting for 1606 UC and 1107 CVC) 
were included. The median birth weight (BW) and gestational age were 1550 g and 32 weeks. The 
median duration of catheter exposure was 5 days for UC and 14 days for CVC. The incidence of UC 
related BSI was 3.2/1000 UC days, ranging from 9.7 to 2.7/1000 UC days for NN with BW Ò 750 g 
and those weighing more than 2500 g. A total of 155 CVC related BSI were recorded (9.6 BSI/1000 
CVC days), with also an higher representativeness for NN with BW Ò 750 g than NN with BW > 2500 
g (18.0 vs. 5.3/1000 CVC days). Coagulase negative staphylococci were the most common 
microorganisms isolated from blood cultures in UC (50%) and CVC (89%) related BSI, respectively. 
Risk factor for catheter related BSI could be computed for CVC-related BSI only. In multivariate 
analysis, BW, duration of hospital stay, duration of catheter exposure, catheter insertion site and 
mechanical ventilation were independently associated with CR-BSI risk.  
 
Conclusion: This network provides a useful benchmark for neonatal units in France and should be 
continued. 
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THE CONTRIBUTION OF INFECTIONS TO NEONATAL DEATHS IN ENGLAND AND WALES 
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UK 

Background and aims: The contribution of infections to deaths in the neonatal period in developed 
countries is not well-established. This study aimed to use anonymised extracts of death registrations 
to determine the contribution of specific infections to neonatal deaths in England and Wales.  
 
Methods: Details of infections associated with deaths in infants aged < 28 days in England and 
Wales between 2003 and 2005 inclusive were identified from routine anonymised death certificate 
data provided by the Office for National Statistics to the Health Protection Agency.  
 
Results: There were 768 neonatal deaths over the 3-year period with an infection mentioned on the 
death certificate, accounting for 11% of all neonatal deaths. Of these, 280 (36%) occurred in term, 
129 (17%) in preterm (28-36 weeks) and 359 (47%) in extremely preterm (< 28 weeks) neonates. Half 
of the term neonates who died (138/280 cases, 49%) had co-morbidities mentioned. A pathogen was 
recorded on 339 neonatal death certificates (44%), of which 273 (81%) were bacterial, 37 (11%) 
fungal and 29 (9%) viral. Group B streptococcus was recorded in a third (87/273 cases, 32%) of 
bacterial infection-related deaths and 11% (87/768 cases) of all infection-related deaths. In contrast, 
Gram-negative bacteria and fungi were more commonly recorded on the death certificates of preterm 
neonates.  
 
Conclusions: This study provides a minimum estimate of the contribution of specific infections to 
neonatal deaths in England and Wales and forms a baseline against which interventions to reduce 
infection-related neonatal mortality can be monitored. 
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CHARACTERISTICS OF INVASIVE STAPHYLOCOCCUS AUREUS INFECTIONS IN ENGLISH 
NEONATAL UNITS 
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Background and aims: In England S.aureus is the most common pathogen causing late-onset (LO) 
sepsis after CoNS and nearly half of all paediatric MRSA bacteremias occur on neonatal units. 
However the clinical correlates of disease are poorly described.  
 
Methods: Culture proven S.aureus episodes were identified prospectively from 9 English neonatal 
units participating in the neonatal infection surveillance network (NeonIN). Demographic, risk factors 
and outcome data were collected.  
 
Results: Between 2004 and 2008 there were 88 episodes of S.aureus sepsis (8 MRSA) in 86 infants 
(44 female). Median gestational age (GA) and birth-weight (BW) were 28 weeks (92% < 37 weeks, 
78% < 32 weeks) and 902g (range 510-3650; 92%< 2500) respectively with no significant difference 
between MSSA and MRSA cases. Overall incidence was 0.6 per 1000 live-births and 5.4 per 1000 
NNU admissions. Most episodes (94%) occurred > 48 hours of life (median 13 days (0-138)). Five 
infants (median GA 40 weeks, BW 2000g) had early-onset sepsis (< 48h) (all MSSA, no deaths). At 
the time of culture, 69% of infants were receiving respiratory support and 43% had a central line in-
situ. 21% had focal infections (cellulitis or skin abscesses). There were 17 deaths, 3 directly due to 
MSSA sepsis (case fatality 3.4%).  
 
Conclusions: S.aureus is a common cause of late onset neonatal sepsis. Premature infants in 
intensive care settings are most vulnerable and clinical signs are not distinctive. These data support 
current national guidelines which recommend flucloxacillin as part of the empiric therapy for LO 
infections. 
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HOT TOPICS IN PERTUSSIS 

N. Guiso 

Institut Pasteur, Paris, France 

Pertussis, caused by the bacteria, Bordetella pertussis or Bordetella parapertussis, is a highly 
contagious respiratory disease that affects all age groups. Infection and complications of the infection 
may lead to severe illness, hospitalisations and even deaths, particularly in susceptible infants. 
Furthermore, immunity is not life-long. 
 
Vaccination of toddlers with efficacious pertussis whole-cell (Pw) vaccines led to the control of the 
disease in children. However, Pw vaccinations did not result in life-long immunity; indeed, the 
circulation of the bacterium was not controlled in the adult population and circulating isolates are still 
virulent. Adolescents and adults are now important sources of infection for infants too young to be 
(fully) vaccinated but also sources of nosocomial infections or infections in collectivities of elderly.  
 
Booster vaccinations are essential to protect susceptible individuals. This is now possible with the 
development of pertussis acellular (Pa) vaccines, which target, and are thus likely to control, the 
virulence of this bacterium. 
 
Recommendations for adolescents and adult vaccination have already been established in North 
American and some European countries. These countries must monitor the disease and circulation of 
the causative agents to determine whether the increase in herd immunity, resulting from high Pa 
vaccine coverage, will be sufficient to control the circulation of the bacteria. Analysis of pertussis 
epidemiology remains important from the perspective of both public health and vaccinology. However, 
differences in the case definition and biological diagnoses used lead to different awareness of the 
disease. It is of high importance to harmonize surveillance systems around the world. 
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SEROPREVALENCE OF PERTUSSIS IN THE NETHERLANDS: INCREASED CIRCULATION OF 
PERTUSSIS AMONG ADULTS 

S.C. de Greeff1, H. de Melker1, F.R. Mooi1, P. van Gageldonk1, J. Schellekens2, B. Elvers1, F. van der 
Klis1, G. Berbers1 

1National Institute for Public Health and the Environment (RIVM), Bilthoven, 2Laboratory for Infectious 
Diseases, Groningen, The Netherlands 

Background and aims: Despite a high vaccination coverage (~96%), an increase of reported 
pertussis cases has been observed in The Netherlands in the last decades. In a cross-sectional 
population-based serosurveillance study in 2006-2007 we estimated the age-specific seroprevalence 
of pertussis infection.  
 
Methods: IgG levels against pertussis toxine (PT) were measured in a multiplex bead-based 
fluorescent immunoassay and divided into four categories: 0-20, 20 to < 62.5, Ó62.5 (suggestive of 
infection in the preceding 12 months) and Ó125 EU/ml (suggestive of infection in the last 6 months). 
Weighted seroprevalence rates were calculated adjusted for age, sex, urbanization degree and 
ethnicity. To exclude high levels of IgG-PT induced by vaccination with acellular pertussis vaccine, 
only individuals who were not eligible for acellular vaccination (born before 1998) were included.  
 
Results: Overall, 9.3% had a titer above 62.5 EU/ml, and 3.4% above 125 EU/ml. The highest 
prevalence of presumptive pertussis infection in the past year was seen in 75-79 year-olds (14.4%), 
followed by 40-44 year-olds (13.4%). Compared to a serosurvey in 1995-1996 the proportion with 
presumptive pertussis infection increased with a factor 5.5 (4.1-7.4). 
 
Conclusions: The greater proportion of persons with IgG-PT levels >125 EU/ml suggests that 
circulation of Bordetella pertussis increased in recent years. The increase in presumptive pertussis 
infections is of the same magnitude as the increase in the reported incidence, indicating that the latter 
is not due to improved reporting rate but to a real increase in the circulation of pertussis. The high 
circulation poses an increased risk of transmission to very vulnerable infants.  
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MARKED DECLINE IN PERTUSSIS AMONG 5-14 YEAR-OLD JERUSALEM CHILDREN 
FOLLOWING THE INTRODUCTION OF A 5TH AND 6TH PERTUSSIS VACCINE DOSE 

C. Stein-Zamir, H. Shoob, N. Abramson, G. Zentner 

Jerusalem District Health Office, Jerusalem, Israel 

Objective: Pertussis remains a cause of considerable morbidity in children worldwide. The routine 
pertussis vaccination program in Israel was updated twice recently - a 5th dose introduced at age 7 
years (2005) and a 6th dose at 13 years (2008).  
 
Methods: Population-based epidemiologic study of pertussis in Jerusalem.  
 
Results: 1660 pertussis cases were reported from 1990 to September-30th-2009. The incidence rates 
increased sharply from 2.6/100000 in 1990, to 10.1/100000 in 2000, peaking at 28.8/100000 in 2006, 
then declining to 22/100000 in 2008 and to 15 in 2009 (p< 0.01). Most cases (74.9%,1092/1459 
during 2000-2009) were under 20 years. Infants under one year had the highest incidence rate 
(83.4/100000; 12.5% of cases); specifically those under 6 months (85% of cases under one year). 
The case distribution among 1-4, 5-9, 10-14, and 15-19 year-olds was: 11.2%, 18.1%, 24.3%, and 
8.8%. The vaccination status (age-appropriate) was: unvaccinated (23.6%), partially vaccinated 
(10%), and fully vaccinated (66.4%). Hospitalization rates were 4.9% overall, infants - 30.8%. 
Household transmission occurred in 16.9% of cases. The only two age groups showing significant 
decline (p< 0.05) between 2006 and 2009 were children aged 5-9 (68.1% reduction) and 10-14 years 
(72.9% reduction); there is as yet no significant decline in other age groups (notably infants).  
 
Conclusions: In light of the re-emergence of pertussis, two vaccine doses were added to the routine 
Israeli schedule. The decline in incidence in the 5-14 year-olds is encouraging. Young infants still 
present a high disease burden and the incidence in infants should be followed closely.  
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VIRAL INVOLVEMENT IN PULMONARY EXACERBATIONS IN CYSTIC FIBROSIS 

I. De Schutter1, E. De Wachter1, O. Soetens2, D. Pierard2, A. Malfroot1 

1Dept. of Pediatrics; Pediatric Pulmonology, Cystic Fibrosis Clinic and Pediatric Infectious Diseases, 
2Laboratory of Clinical Microbiology, UZ Brussel, Brussels, Belgium 

Background: In CF care, colonizing bacterial pathogens are also thought to be responsible for acute 
pulmonary exacerbations. Viral involvement is poorly evaluated, possibly due to the lack of sensitive 
detection methods.  
 
Aims: To evaluate the involvement of viruses in CF pulmonary exacerbations and to identify the main 
viral pathogens.  
 
Methods: At the onset of any acute pulmonary exacerbation we prospectively collected respiratory 
secretions obtained by nasal wash, to detect respiratory viruses using multiplex-PCR and viral culture. 
Blood for viral serology was also collected if possible. Whenever flexible fibroscopy with broncho-
alveolar lavage (BAL) was indicated, BAL-fluid was also collected for detection of viral pathogens by 
multiplex-PCR and culture.  
 
Results: For 199 acute pulmonary exacerbations in 86 CF-patients (median age = 11y 4m, sex ratio: 
F/M = 42/44), a viral pathogen was detected in 64/199 (32.2%) episodes and in 3/64 episodes 2 
viruses were found. The 3 main viral pathogens found were influenza A virus, respiratory syncitial 
virus and human metapneumovirus, respectively in 15, 15 and 8 episodes.  
 
In 56/64 (87.5%) episodes the viral pathogen was detected on respiratory secretions, in 52/56 
(92.8%) cases on nasal washes and in 4/7 (57.1%) cases on BAL-fluid. Viral serology was only 
positive in 9/30 (30%) episodes.  
 
Conclusions: Common respiratory viruses seem to play a role in an unexpected high proportion 
(32%) of pulmonary exacerbations in CF-patients of all age groups.  
 
PCR on respiratory secretions obtained by nasal wash is a rapid, sensitive and non-invasive method 
for viral detection compared to serology.  
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DOES SEROTYPE-SPECIFIC SERUM IGG (SSS-IGG) ACCURATELY REFLECT PROTECTION 
AGAINST PNEUMOCOCCAL NASOPHARYNGEAL ACQUISITION (PNPA)? 

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

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

Background and aims: SSS-IgG concentration is believed to best reflect protection against PNPA. 
Since a second year booster increases SSS-IgG, we tested whether this would further reduce PNPA.  
 
Methods: 356 infants received PCV7 at 2, 4, 6 m; 178 (50%) were randomized to receive a booster 
(Regimen-A) vs. no booster (Regimen-B) at 12m. SSS-IgG against serotypes 6B, 6A, 19F and 23F 
was measured at 7 and 13m; PNPA was assessed at 13, 18, 19, 24 and 30m.  
 
Results: SSS-IgG concentrations were similar in Regimen-A and Regimen-B at 7m, but significantly 
higher for Regimen-A (receiving booster) at 13m. However, PNPA was similar (Dagan et al, ICAAC 
2009). We further assessed relationship between PNPA and SSS-IgG concentrations (Table). In 
Regimen-A, post-booster SSS-IgG geometric mean concentrations (GMCs) correlated with PNPA. 
However, a strong interdependency was found between post-primary and post-booster responses. 
For Regimen-B, GMCs were low at 13m and did not predict PNPA. Using cut-offs >1.0 or >5.0 µg/ml 
did not improve prediction.  
 
Conclusions:  
 
1) In subjects receiving 3-dose primary PCV7, booster at 12m did not further reduce PNPA;  
 
2) In regimen-B (no booster), SSS-IgG concentrations at 13m could not discriminate between those 
with or without PNPA, in contrast to Regimen-A. This suggests that PCV7 elicits additional protective 
mechanisms not fully reflected by SSS-IgG. 
 
 
 

 
 
[Table] 
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BACTERIOLOGICAL CHARACTERISTICS AND PNEUMOCOCCAL SEROTYPES IN CHILDREN 
WITH ACUTE OTITIS MEDIA (AOM) WITH OR WITHOUT CONCOMITANT COMMUNITY-

ACQUIRED ALVEOLAR PNEUMONIA (CAAP) 

D. Greenberg1, N. Givon-Lavi1, D. Maimon1, E. Leibovitz1, J. Bar-Ziv2, R. Dagan1 

1Pediatric Infectious Disease Unit, Ben-Gurion University of the Negev and Soroka University Medical 
Center, Beer-Sheva, 2Department of Radiology, Hadassah University Medical Center, Jerusalem, 

Israel 

Background: S. pneumoniae (Pnc) and non-typable H. influenzae (NTHi) are the most common AOM 
pathogens. AOM bacteriology is well-characterized, but bacteriology of CAAP is largely unknown, 
although an important role of Pnc is assumed. We attempted to determine whether the bacteriology of 
AOM in children with concomitant CAAP (Ò 48h from AOM tympanocentesis) differs from that of 
children with AOM without CAAP.  
 
Patients and methods: Children < 5 years admitted to the Pediatric Emergency Room with 
radiologically-confirmed CAAP and children with AOM, diagnosed by bacterial culture from middle ear 
fluid (by tympanocentesis), were enrolled. Multivariate regression-analyses were controlled for: age, 
ethnicity, antibiotic treatment during the last month and whether the child had Ó3 previous AOM 
episodes.  
 
Results: Of 6782 AOM, 159 (2.3%) had concomitant AOM+CAAP. Compared to AOM-only children, 
AOM+CAAP children had a significantly (P< 0.05) higher number of positive cultures (132 [83%] vs. 
4266 [67%]) and Pnc+NTHi co-infection (34 [21%] vs. 817 [13%], respectively). In a multivariate 
regression analysis three bacteriologic characteristics were independently higher in children with 
culture-positive AOM+CAAP: 1) Culture positivity rate (OR=2.60); 2) Pnc+NTHi co-infection 
(OR=1.75); and 3) prevalence of serotype 14 (OR=2.56). Among pneumococcal isolates, the 
prevalence of serotypes 1, 3, 5, 7F and 19A (grouped) was significantly higher in AOM+CAAP, than in 
AOM-only children  
 
Conclusions: Children presenting with AOM+CAAP compared with those with AOM alone had:  
 
1) Higher culture positivity rate;  
 
2) higher proportion of Pnc+NTHi co-infection, and serotypes often associated with pneumonia (1, 3, 
5, 7F, 14, 19A, grouped).  
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PATHOGENS IMPLICATED IN ACUTE OTITIS MEDIA (AOM) FAILURES AFTER 
PNEUMOCOCCAL CONJUGATE VACCINE IMPLEMENTATION IN FRANCE: DISTRIBUTION, 

SEROTYPES AND RESISTANCE LEVELS  

M. François1, C. Levy2, E. Varon3, W.P. Hausdorff4, M. Boucherat2, E. Bingen1, V. Couloigner5, S. 
Pierrot5, A. Brunaud2, P. Levy2, F. Nemni6, E. Bille5, R. Cohen2 

1Robert Debré Hospital, Paris, 2ACTIV, Saint Maur des Fossés, 3CNRP APHP HEGP, Paris, France, 
4GlaxoSmithKline Biologicals, Wavre, Belgium, 5Necker Hospital, 6ACTIV, Paris, France 

Background: Prior to 7 valent pneumococcal conjugate vaccine (PCV7) implementation in France, 
several studies described the microbiology of AOM treatment failures (ATF). The causative pathogens 
were S.pneumoniae (Sp) followed by H. influenzae (Hi). The aim of this study was to determine if 
these otopathogens have shifted to a predominance of Hi. 
 
Methods: Failure was defined as the persistence or the recurrence of AOM symptoms after children 
had received at least 48 hours of antibiotic (ATB) or had discontinued therapy within 4 days. 
Standardized history and physical examination findings were recorded and culture of middle ear fluid 
(MEF) was obtained. 
 
Results: Between 2007 and 2009, 143 children were enrolled by 8 ENT. Mean age was 16.9 ± 9.9 
months (median 13.7), 88.1% had received > 1 dose of PCV7 and 70.6% attended day care.  
 
 
 

 
 
[echec] 
 
 
 
Conclusion: Among children with ATF, Sp and Hi are equally distributed: 19A is the main serotype 
and the main mechanism of resistance for Hi is BLNAR. 



 
 



48 

SEROTYPE DISTRIBUTION IN PNEUMOCOCCAL PLEURAL EMPYEMA IN BARCELONA,SPAIN 
(2007-2009) 

F. Coll Usandizaga1, F. Moraga Llop1, M. Fernandez de Sevilla2, J. Garcia Garcia2, I. Jordan3, M. 
Codina4, A. Planes4, C. Muñoz Almagro5, C. Esteva5, L. Selva5, S. Hernandez6, P. Ciruela6, N. 

Cardeñosa6,7, J. Batalla6,7, L. Salleras7,8, A. Dominguez7,8 

1Pediatrics, University Hospital Vall d'Hebrón, 2Pediatrics, 3Intensive Care Unit, University Hospital 
Sant Joan de Deu, 4Microbiology, University Hospital Vall d'Hebrón, 5Microbiology, University Hospital 
Sant Joan de Deu, 6Generel Subdirectorate of Surveillance and Response to Emergencies in Public 
Health, Generalitat de Catalunya, 7CIBER Epidemiology and Public Health, 8Public Health, University 

of Barcelona, Barcelona, Spain 

Background and aims: The incidence of Pediatric Parapneumonic Empyema(PPE) has raised in 
Spain and other countries during the past few years. The most common cause is S. pneumoniae but 
etiology and serotype identification are frequently obscured by antibiotic therapy. Our aim was to 
study serotypes responsible for pneumococcal PPE using conventional microbiological techniques 
and molecular identification methods.  
 
Methods: We prospectively enrolled children < 5 years old admitted in two large pediatric hospitals in 
Barcelona with pneumococcal PPE from 1/07 to 11/09. Pleural fluid was cultured and positive cases 
were serotyped using the Quellung method. Culture negative cases were detected by real time PCR 
to the pneumolysin gene and serotyped by real time PCR to capsular genes from 23 different 
serotypes.  
 
Results: We identified 145 cases. The mean age was 35.1+/-13 months. 50.3% were males. 57% 
had received seven-valent pneumococcal conjugated vaccine(PCV7). Serotype identification was 
accomplished in 112 cases(77%). The serotype distribution was: 1 (n=40), 3 (n=20), 19A (n=15),7F 
(n=6),5 (n=3), 14 (n=2),24F (n=1) and nontypeable nonvaccine serotypes(n=25). PCV7 serotypes 
were found in 1.7% of cases, 10-valent serotypes in 45.5% of cases and 13-valent serotypes in 
76.7% of cases.  
 
Conclusions: 76.7% of pneumococcal PPE in children younger than 5 years old in Barcelona are 
caused by serotypes included in the 13-valent vaccine.  
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CHANGE IN PNEUMOCOCCAL SEROTYPES DETECTED IN EMPYEMA IN UK CHILDREN FROM 
THE ENHANCED SURVEILLANCE PROGRAMME 2006 - 2009  

C. Sheppard1, M. Thomas2, D. Cliff2, M. Guiver3, D. Spencer4, M. Slack1, R. George1, UK- Enhanced 
Surveillance of Pneumococcal Empyema Study Group (UK-ESPE) 

1Respiratory and Systemic Infection Department, Health Protection Agency, Centre for Infections, 
London, 2School of Biology, Newcastle University, Newcastle upon Tyne, 3Molecular Diagnostics, 

Manchester Medical Microbiology Partnership, Manchester, 4Respiratory Paediatrics, Newcastle upon 
Tyne Hospitals Foundation NHS Trust, Newcastle upon Tyne, UK 

Background and aims: Following the introduction of seven-valent pneumococcal conjugate vaccine 
(PCV7), Prevenar® in the UK in September 2006 enhanced surveillance of paediatric empyema was 
established to monitor any consequent changes in serotype distribution. We report the results of non-
culture surveillance using an antigen detection assay.  
 
Methods: Culture negative, pneumococcal PCR positive empyema fluid from children (0-16 yrs) is 
forwarded to the Respiratory & Systemic Infection Laboratory for non-culture serotyping using a 
Luminex based assay capable of detecting 14 serotypes/groups (1, 3, 4, 5, 6A/C, 6B, 7F/A, 8, 9V, 14, 
18, 19A, 19F and 23F) and the common polysaccharide (C-Ps). 
 
Results: Between August 2006 and September 2009, 223 samples were received from 211 patients 
(64 in 2006-07, 53 in 2007-08 and 94 in 2008-09). 207 serotypes were obtained (93% detection rate). 
 
Conclusions: In 2008-2009 there were no cases due to PCV7 serotypes. Whilst serotype 1 was the 
most common in each year there was a significant rise in serotype 3 (P= 0.01)(Fig). Serotype 3 is not 
included in the 10 valent pneumococcal vaccine but is contained in Prevenar13®. Also of note was a 
decline in overall prevalence of serotype 1, except in under 2 year olds where the numbers of 
serotype 1 empyemas increased from < 10% to >20% of cases. 
 
 
 

 
 
[Figure] 



 
 
 
 



50 

RISK FACTORS AND OUTCOME OF CANDIDA PARAPSILOSIS BLOODSTREAM INFECTIONS 
IN CHILDREN 

J. Dotis1, E. Roilides2, P. Prasad3, T. Zaoutis3 

1Pediatric Intensive Care Unit, Hippokration Hospital, 23rd Department Pediatrics, Aristotle University, 
Thessaloníki, Greece, 3Division of Infectious Diseases, The Children's Hospital of Philadelphia, 

Philadelphia, PA, USA 

Background: Candida parapsilosis is an important cause of candidemia and its incidence is 
increasing. The aim of this study was to compare risk factors and outcome of candidemia caused by 
C. parapsilosis (group A) to candidemia caused by all other Candida species (group B) in neonatal 
and pediatric patients. 
 
Methods: Retrospective review and analysis of demographic data, clinical features, therapeutic 
procedures and outcomes associated with candidemia episodes that occurred at a large children's 
hospital from 1998 to 2004. 
 
Results: Among 319 candidemia episodes, Candida albicans accounted for 125 (39.2%), C. 
parapsilosis for 73 (22.9%) and all other Candida species for 121 (37.9%) episodes. Length of 
hospital stay was 38d for group A vs 33d for group B (p=0.03). Time of hospital stay prior to 
candidemia was 16d for group A vs 12d for group B (p=0.03). Patients infected with C. parapsilosis 
were more likely to be mechanically ventilated at the time of candidemia [34/73 (47%) for group A vs 
66/246 (27%) for group B (p=0.002)]. No significant differences were found between the two groups in 
patient age, presence of central intravascular or urinary catheters, surgical procedures, previous 
administration of immunosuppressive or antifungal agents and mortality rates. 
 
Conclusions: In this large study, C. parapsilosis is the second most frequent Candida isolate. 
Hospital stay duration prior to C. parapsilosis candidemia is longer and likelihood of mechanical 
ventilation is greater compared to other Candida species; however, mortality is not significantly 
different. 
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DIAGNOSTIC FEATURES OF INVASIVE ASPERGILLOSIS IN PEDIATRIC PATIENTS  

J.W.M. van der Linden1,2, L.A.M. Aarts3, P.E. Verweij1, A. Warris4 

1Medical Microbiology, 2Pediatrics, 3Faculty of Medical Sciences, 4Pediatric Infectious Diseases, 
Radboud University Nijmegen Medical Center, Nijmegen, The Netherlands 

Background and aims: Non-invasive diagnostic procedures like characteristic radiologic features 
and biomarkers in blood have shown to be relevant for an early diagnosis of invasive aspergillosis (IA) 
and improved outcome in adults. The value of these features in children is still unclear. 
 
Methods: All probable and proven episodes of IA in children (0-18 years of age) during a 15-year 
period (1994 to 2008) in our children's hospital were included. Case record forms were used to collect 
information on underlying disease, microbiological results, treatment and outcome. We studied reports 
of plain radiography, CT- and High-Resolution-CT-thorax for specific radiologic findings. 
 
Results: Thirty-five episodes of IA in 33 immunocompromised children were included as either 
proven (51%) or probable IA (49%). The first diagnostic modalities found to be indicative for IA were a 
positive galactomannan (GM, 28.6%) or culture (31.4%) or a suspect finding on imaging (31.4%). 
Testing GM in blood yielded a sensitivity of 70%, in BAL-fluid 81% (combining both: 91%). Performing 
a (HR)CT yielded new clues for diagnosis in 53.8% in patients with a normal X-thorax. Specific 
findings (halo sign, air crescent sign) on (HR)CT-scan were less prevalent in children than reported in 
adults and became more prevalent with time. 
 
Conclusion: (HR)CT-thorax showed much higher sensitivity for diagnosing IA compared to X-thorax. 
Combining GM-testing in both blood and BAL-fluid increases the sensitivity of this test to 91%. The 
absence of specific radiological findings of IA urges the need for a standardized study in which every 
child with suspected IA undergoes a (HR)CT-thorax at subsequent defined timepoints. 
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RISK FACTORS FOR THE DEVELOPMENT OF INVASIVE CANDIDASIS WITH CANDIDA KRUSEI 
OR CANDIDA GLABRATA AT A US CHILDREN'S HOSPITAL 

P.A. Prasad1, A.R. Localio2, L. Bell1, T.J. Walsh3, R. Gross2, T.E. Zaoutis1,2 

1The Children's Hospital of Philadelphia, 2Center for Clinical Epidemiology and Biostatistics, University 
of Pennsylvania School of Medicine, Philadelphia, PA, 3National Cancer Institute, Bethesda, MD, USA 

Background and aims: Candida species are among the most common causes of bloodstream 
infection and are associated with significant morbidity and mortality. Although common in adults, C. 
krusei and C. glabrata occur less frequently in children. Little is known about the risk factors for 
infection with C. krusei andC. glabrata in children.  
 
Methods: We conducted a nested case-control study within a cohort of pediatric patients with 
laboratory confirmed candidemia between January 1999 and December 2004 to evaluate risk factors 
for development of infection with C. krusei/C. glabrata compared to other Candida species. 
Demographic/clinical data were collected during the 2 weeks prior to infection. Multivariate logistic 
regression was performed to determine independent risk factors for infection. 
 
Results: There were 319 cases of candidemia during the study period, 30 with C. krusei/C. glabrata, 
and 289 with other Candida spp. Independent predictors for infection with C. krusei/C. glabrata 
included age between 3 and 17 years (OR 2.78; CI 1.03, 7.55), age greater than 18 years (OR 10.21; 
CI 3.23, 32.24), and receipt of fluconazole as prophylaxis (OR 4.38; CI 1.77, 10.84). Mortality for 
subjects with C. krusei or C. glabrata was 20% compared to 15% for subjects with other Candida 
spp., which was not statistically significantly different (p=0.44). 
 
Conclusions: We found that C. krusei /C. glabrata were isolated from nearly 10% of all cases of 
candidemia at our hospital. Older pediatric patients, especially those who have received prophylactic 
fluconazole, should be considered at risk for infections with C. krusei /C. glabrata. 
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INCREASE IN THE PREVALENCE OF ZYGOMYCOSIS IN CHILDREN 

P.A. Prasad1, A.M. Vaughan2, T.E. Zaoutis1,2 

1The Children's Hospital of Philadelphia, 2University of Pennsylvania School of Medicine, 
Philadelphia, PA, USA 

Background and aims: Zygomycosis is an often fatal fungal infection which has been increasing in 
prevalence as advancements are made to care for immunocompromised hosts. Previous literature 
suggests that an association exists between voriconazole use and the emergence of zygomycosis in 
adults but little is known about trends in children.  
 
Methods: The Pediatric Health Information System (PHIS), an administrative database containing 
information from 42 US children's hospitals, was used to analyze trends in the prevalence of 
zygomycosis from January 2003 to December 2008. Disease status was determined using the ICD-9 
code for Zygomycosis (117.7). We also gathered information on voriconazole prescription rates.  
 
Results: We identified 151 pediatric hospitalizations with a diagnosis of zygomycosis between 2003 
and 2008. The prevalence of zygomycosis statistically significantly increased over the study period (p 
= 0.030), from 3.5 hospitalizations per 100,000 hospitalizations in 2003 to 6.1 hospitalizations per 
100,000 hospitalizations in 2008. In addition, voriconazole utilization significantly increased over the 
study period (p = 0.035) from 206 hospitalizations per 100,000 hospitalizations in 2003 to 563 
hospitalizations per 100,000 hospitalizations in 2008 receiving voriconazole.  
 
 
 

 
 
[Figure 1] 
 
 
 
Conclusions: The diagnosis of zygomycosis in children has significantly increased over time, as has 
the prescription of voriconazole. Given that this is a trend analysis that does not control for potential 
confounding factors, caution should be used in interpreting these results. 
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INTERNATIONAL PEDIATRIC FUNGAL NETWORK (PFN): A NOVEL MULTICENTER 
CONSORTIUM FOR INVESTIGATING PEDIATRIC INVASIVE FUNGAL INFECTIONS (IFIS) 

E. Roilides1, T. Zaoutis2, A. Groll3, T. Lehrbecher4, A. Warris5, T. Walsh6, T. Martling7, A. Velegraki8, 
D. Benjamin9, W. Steinbach7 

13rd Department Pediatrics, Aristotle University, Thessaloníki, Greece, 2Division of Infectious 
Diseases, The Children's Hospital of Philadelphia, Philadelphia, PA, USA, 3Dept. of Pediatric 

Hematology/Oncology, University Children's Hospital Muenster, Muenster, 4Paediatric Haematology 
and Oncology, University of Frankfurt, Frankfurt/Main, Germany, 5Department of Pediatrics, Radboud 

University Nijmegen Medical Centre, Nijmegen, The Netherlands, 6Pediatric Oncology Branch, 
National Cancer Institute, Bethesda, MD, 7Division of Pediatric Infectious Diseases, Duke University 

Medical Center, Durham, NC, USA, 8Department of Microbiology, University of Athens, Athens, 
Greece, 9Department of Pediatrics, Duke Clinical Research Institute, Durham, NC, USA 

Background: Pediatric and neonatal IFIs are increasing but there has never been a large concerted 
effort to understand their epidemiology or optimal management. PFN (http://pfn.pediatrics.duke.edu) 
is a novel international consortium of 59 centers, including 34 US and 14 European centers. The 
mission of PFN is to increase the knowledge of pediatric IFIs and to serve as a vehicle for centers to 
conduct clinical trials. 
 
Methods: Clinical information is captured through a secure electronic portal. Since Aug 2008, 126 
patients have been enrolled in an observational study to examine epidemiology, diagnosis and 
treatment of IFIs in children and neonates. 87 patients (53 children and 34 neonates) with proven or 
probable IFIs have completed data through 12-week follow-up. 
 
Results: There were 34 children with candidiasis, 8 with aspergillosis and 11 with other IFIs. Neonatal 
IFIs largely included candidiasis (n=33). The most common Candida species in children were C. 
albicans (n=10) and C. parapsilosis (n=10); similarly in neonates the most common species were C. 
albicans (n=9) and C. parapsilosis (n=11). Invasive aspergillosis was most frequently treated with 
voriconazole (64%), while invasive candidiasis with fluconazole (41%) and micafungin (29%). 
Outcomes in invasive aspergillosis included complete/partial response (n=7) and failure (n=1); 
whereas, pediatric invasive candidiasis included complete/partial response (n=31) and failure (n=3). 
Neonatal invasive candidiasis resulted in discharge or cure (n=24) and death or continuation of IFI 
(n=10). 
 
Conclusion: This large prospective observational study of pediatric and neonatal IFIs focusing on 
disease epidemiology may be used to design diagnostic and therapeutic clinical trials. 
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Most people infected with Mycobacterium tuberculosis contain the initial infection and develop latent 
tuberculosis which is characterized by evidence of an immune response against the bacterium but no 
signs of active infection. Reactivation occurs in about 10% of infected people leading to active and 
contagious tuberculosis. It has been estimated that about one third of the world's population is 
infected with the bacillus.  
 
Although diagnosis and treatment of persons with active tuberculosis is the first priority for 
tuberculosis control, an important second priority in low incidence countries is the identification and 
treatment of persons with latent tuberculosis infection (LTBI). This treatment aims both to preserve the 
health of the individual person and to protect the health of the public by reducing the number of 
potential sources of infection. For many decades, the tuberculin skin test (TST) was the only means of 
diagnosing LTBI. Interferon gamma release assays (IGRAs) were recently developed and are 
promising new tools. IGRAs have been introduced into different national guidelines although their role 
in diagnosis of LTBI and in different groups of patients has not been clearly defined. IGRAs are more 
specific compared to TST as they are not confounded by previous BCG vaccination. The sensitivity of 
these tests cannot be accurately assessed in the absence of a gold standard for the diagnosis of 
latent infection. By using active disease and correlation with the degree of exposure in contact 
investigations as surrogate markers in different studies it has been shown that these tests have 
similar or even higher sensitivity to TST. Most studies in children have shown similar findings, 
however, there is yet insufficient data regarding the performance of IGRAs in young and in 
immunocompromised children. The kinetics of IFN gamma response as measured by the IGRAs and 
the prognostic power of a positive IGRA test for the development of active disease also need to be 
studied further. Current IGRAs are being improved and the role of other cytokines in the diagnosis of 
TB and LTBI is being investigated.  
 
Regarding treatment for LTBI, isoniazid monotherapy for 6-9 months has been used as the standard 
regimen. Because compliance has been poor shorter courses of treatment have been proposed such 
as the isoniazid and rifampin combination for 3 months and other such as isoniazid and rifapentine 
are under investigation. 
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Background and aims: Despite Tuberculosis (TB) still represents a major public health concern, 
surveillance data in the field of childhood TB are limited. This study carried out a retrospective 
analysis of TB cases in the Emilia Romagna Region (RER, Italy), highlighting data about incident 
pediatric cases during the time period 1996-2006. 
 
Methods: Since 1996, data for incident TB cases are recorded in the RER database, including both 
patient´s personal details and characteristics of TB at its clinical appearance. Data about incident 
cases in Ò16 years-old were retrieved, and then analyzed.  
 
Results: Eventually, 180 cases were identified (3.3% of total TB cases; M=52.2%, F=47.8%; IBP=93, 
NIBP=87). Annual incidence was comprised between 3.1/100,000 (1996) and 4.8 (2006), appearing 
as significantly increasing at regression analysis (p=.039), mainly in subjects 6-16 years-old (p=.028). 
IBP appeared as more frequently contact of cases (RR=1.60 95%CI=1.25-2.05) and more rarely as 
positive at PPD (RR=.73 95%CI=.56-.95) or a Chest X-Ray (RR=.72 95%CI=.55-.94) at diagnosis. 
Among cases, at diagnosis 124 had lung involvement (68.9%), whereas 26 showed a peripheral 
lymph node involvement. Eleven cases had bone TB diagnosis (7 at vertebral column) whereas only 2 
TB-meningitis cases were identified. No clinical difference was identified between IBP/NIBP groups. 
 
Conclusions: Pediatric TB represents a particularly difficult challenge, and epidemiological data are 
scarce. In our study, we presented data about pediatric TB in the RER identifying a significant 
increase in the diseases incidence and highlighting clinical aspects of pediatric TB. 
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Aims: To evaluate the incidence, clinical presentation, management and outcome of tuberculosis in 
pediatric transplant recipients.  
 
Methods: A retrospective review of the medical records of patients who underwent solid organ and 
bone marrow transplantation between 1985 and 2009.  
 
Results: Tuberculosis developed in 5 of 925 (0.54%) patients undergoing solid organ transplantation 
(1/49 (2%) intestinal; 3/332 (0.9%) kidney and 1/544 (0.33 %) liver) and in 1 of 331 (0.3%) children 
after bone marrow transplantation. The median duration from transplantation to diagnosis was 49 
months (6-120). Three patients had pulmonary and 3 disseminated disease. Persistent fever and 
constitucional symptoms were the most common presentations. Diagnosis was achieved with both 
direct acid-fast stain and culture in 4 patients, and by histopathologic study combined with polymerase 
chain reaction in 2. An adult source case was identified in 3 patients. Two patients were treated with 
rifampin-sparing regimens and 4 with the standard 3 or 4-drug regimen, requiring increases of 
immunosuppressive drug doses. Isoniazid-induced hepatitis was observed in 4 patients and 
pyrazinamide-induced hyperuricemia in 2, but both effects resolved with dose reduction. Four patients 
completed the treatment, one is still on treatment and one died while receiving treatment.  
 
Conclusions: The prevalence of tuberculosis in transplant recipients is higher than in the general 
population. A high index of suspicion is necessary to ensure early diagnosis and prompt initiation of 
treatment. Standard 3 or 4-combined anti-tuberculosis regimen is effective, but regular monitoring of 
immunosuppressive drug levels and of renal and liver function is essential to detect drug-induced 
toxicity.  
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Background and aims: Improved diagnosis of tuberculosis (TB) is essential for reducing the 
incidence of this disease in sub-Saharan Africa. Currently half of the all cases of infectious TB are 
undiagnosed. This proportion is higher in children where clinical features overlap those of many 
chronic infections and microbiological confirmation is complicated by paucibacillary load. The 
development of a rapid, sensitive and affordable serological diagnostic test for TB in children is 
urgently needed. Surface Enhanced Laser Desorption Ionisation (SELDI) technology has been widely 
employed to identify serum based biomarkers in infectious diseases.  
 
Methods: Serum samples were collected from children (HIV-negative, < 14 yoa) with active TB 
(pulmonary TB n=45; extra-pulmonary TB n=45) and controls (Mantoux skin-test negative n=45; 
Mantoux skin test positive n=45; other infections/ inflammatory conditions n=45). Serum proteomic 
profiles were obtained by SELDI using cation capture (CM10), anion capture (Q10) and immobilized 
metal affinity (IMAC30) ProteinChipÊ arrays.  
 
Results: Five proteins (4.0 kDa, 4.1 kDa, 9.3 kDa, 14.0 kDa and 17 kDa) were identified that 
distinguish children with active TB from those with other infections with a sensitivity and specificity of 
74% and 94%, respectively.  
 
Conclusions: Identification of protein biomarkers specific to active TB would greatly enhance 
diagnosis of patients that currently go undetected and continue to spread TB within communities. The 
biomarkers of active TB identified from our pilot study are currently being investigated in highly 
characterized cohorts (>1000) of children and adults with TB, latent TB, HIV and in other infections/ 
inflammatory conditions that mimic TB.  
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Prompt identification of infectious agents is essential to plan adequate procedures to limit their 
spread, initiate specific therapy if required and avoid unnecessary drug prescriptions. Among the 
different diagnostic methods, serology cannot be used for a prompt diagnosis because it requires two 
blood samples (the second of which has to be drawn some weeks after the onset of symptoms), cell 
cultures are complicated and time-consuming, and molecular assays have to be performed in well-
equipped laboratories and cannot be used outside hospital. Antigen-based assays are inexpensive, 
easy to perform, and the result is available in a very short time even in an ambulatory setting or (at 
least in some cases) at patient's home. For all these reasons, they are widely used in clinical practice 
especially in children with respiratory tract infections, which are the most common diseases of the 
pediatric population for which several tests have been recently marketed. The variability in the 
efficiency of these tests is due to many factors, including the standard used for comparison, the type 
of test, the circulating pathogen type/subtype, the type of specimen and when it is collected, and the 
patient's age. However, their overall sensitivity and specificity highlight that they are most reliable 
when the prevalence of infection is high, which suggests that their routine use should be limited to the 
peak periods of pathogen circulation. Considering these data, pediatricians should choose the rapid 
tests that have the highest efficiency and are less expensive, less time-consuming, and easier to 
perform and interpret. 
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Background and aim: Malaria is often found in children in malaria endemic countries but is also 
more and more imported into Europe in children visiting malaria endemic countries. Microscopy is in 
all cases most frequently used diagnosis, but at low parasitaemia and in areas where microscopy is 
not routinely performed it becomes less sensitive and time consuming. Molecular tools allow for 
specific/sensitive diagnosis but current formats, like PCR combined with gel-electrophoresis or in Real 
Time format, are difficult to implement, especially in resource poor settings.  
 
Methods and reuslts: Development of a simple, fast, sensitive and specific detection system, Nucleic 
Acid Lateral Flow Immunoassay (NALFIA) for amplified Pan-Plasmodium PCR products is described 
and the evaluation in a local district hospital in Nigeria is described. Laboratory evaluation showed a 
lower detection limit of 0.3 - 3 parasites/µl, ten-fold more sensitive than gel-electrophoresis analysis. 
Evaluating over 1200 clinically suspected children with the Pan-Plasmodium assay under field 
conditions (Edo-State Nigeria), revealed that NALFIA detected more positives than microscopy and 
that microscopy was poorly performed despite it being routine practice but that there was an excellent 
agreement between gel-electrophoresis and NALFIA (98.5%; k-value: 0.96) and a perfect agreement 
between PCR-NALFIA and an alternative Real Time PCR assay.  
 
Conclusion: NALFIA is more sensitive than microscopy and a good alternative to detect PCR 
products whilst circumventing using electricity or expensive equipment, making NALFIA the first step 
towards simplified and sensitive molecular field diagnosis.  
 
Acknowledgment: Financially supported by EU-FP7-201889 MALACTRES 
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Background: Two drawbacks have been evocated for SRAT: poor sensitivity and inability to 
distinguish among patients with PH those with truly group A streptococcus (GAS) infection and GAS 
chronic carriers with acute viral infection. The aim of this study was to assess the performance of 
SRAT in patients with PH, according to the Mac Isaac Score (MIS), and in HC. 
 
Methods: In this prospective observationnal study, 17 physicians consecutively included children with 
PH and HC. They completed an assessment form including signs of MIS and performed pharyngeal 
double-swab (1 for SRAT and 1 for culture in National Reference Centre). 
 
Results: In 2009, 315 children (mean age 6.1 years) were enrolled. Among 255 PH, 31% were GAS+ 
(63 heavy and 15 light cultures). Among the HC, 18% were GAS+ (3 heavy and 8 light cultures).  
 
 
 

 
 
[SRAT] 
 
 
 
The Se of SRAT varies greatly according to the number of colonies isolated: 90%, CI 95% [81;95] for 
heavy cultures and 40% CI 95% [23;59] for light culture. 
 
Conclusions: The Se of SRAT is low for HC and low MIS (meaning that a few number of patients 
would be unnecessary treated by ATB using a STRAT based strategy) but acceptable for higher MIS.  
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Background: Rapid identification of respiratory viruses permits to optimize clinical management and 
limits viral spread. In April 2009, a new variant of H1N1 (H1N1v) emerged. Many molecular 
techniques for its specific detection became rapidly available, but even these take often several 
hours. We evaluated the performance of a rapid (15') antigen detection test (BinaxNOW).  
 
Methods: From week 41 to 45 (peak of first pandemic wave), all respiratory samples from patients 
with influenza-like syndromes of 3 public hospitals were prospectively examined by the BinaxNOW 
Influenza A & B assay (immunochromatography), followed by viral culture and/or (in patients at risk) 
by a specific real-time RT-PCR assay.  
 
Results: Respiratory samples consisted of 48% nasopharyngeal aspirates (NPA), 38% 
nasopharyngeal (NPS) and 10% throat swabs (TS).The sensitivity and specificity for BinaxNOW was 
respectively 47 and 98,7% in 1383 samples compared to viral culture and 46,5 and 98,8% in 846 
samples compared to PCR-testing.  
 
Significant differences in sensitivity were noticed depending on the type of sampling. NPA gave by far 
the highest sensitivity for antigen detection with an average of 66,7% (63- 78% depending on 
sampling experience). The sensitivity in paediatric NPS varied less between the different hospitals 
(40-42%) and was still much higher than in adult NPS (11,4-20%). TS in children resulted in 
unsatisfactory results with a sensitivity of 13%, compared to 11% in adults.  
 
Conclusions: BinaxNOW shows excellent specificity and a high positive likelihood ratio, but negative 
results should be confirmed by additional testing for A/H1N1v. NPA are clearly superior to NPS or TS.  
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Background: Urinary tract infection (UTI) leads to a diagnosis of high-grade vesicoureteral reflux 
(VUR) in ~15% of children. Predicting high-grade VUR (grade Ó3) would make it possible to restrict 
cystography to high-risk children and avoid unnecessary cystographies. We therefore sought to derive 
a clinical decision rule to predict high-grade VUR in children with a first UTI.  
 
Methods: A secondary analysis of prospective series of children with a first UTI. Logistic-regression 
modeling and internal cross-validation were performed.  
 
Results: The study included 494 patients (197 boys, high-grade VUR in 11%) from eight centers in 
seven countries. PCT and ureteral dilation on ultrasonography were significantly associated with high-
grade VUR and then combined into a prediction model with an area under the ROC curve of 0.75 
(95% CI, 0.69 to 0.81). Given the pre-specified constraint of achieving at least 85% sensitivity, our 
model led to the following clinical decision rule: cystography should be performed in cases with 
ureteral dilation and a serum PCT level Ó0.17 ng/mL, or without ureteral dilatation when the serum 
PCT level Ó0.63 ng/mL. The rule had a sensitivity of 86% (95% CI, 74 to 93) with a specificity of 47% 
(95% CI, 42 to 51). Internal cross-validation produced 86% sensitivity (95% CI, 79 to 93) and 43% 
specificity (95% CI, 39 to 47).  
 
Conclusions: A clinical decision rule was derived to enable a selective approach to cystography in 
children with UTI; it predicts high-grade VUR with ~85% sensitivity and avoids half of the 
cystographies that do not find high-grade VUR. 
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Background and aims: To improve detection rates of pneumococcal infection we developed a 
sensitive multiplex assay that can identify 13 serotype-specific S. pneumococcal polysaccharides 
(PnPS: 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F) in human urine. 
 
Methods: Based on Luminex technology, this assay was developed using microspheres coated with 
PnP specific monoclonal antibodies (mAbs), to detect all 13 types in a single well of a urine sample. 
Positivity for a specific serotype was based on cutoff values established from a panel of 400 control 
urine samples which were calculated relative to a standard curve run on each assay plate. Although 
designed as a qualitative assay, this method is able to quantify the amount of PnPS in a sample and 
was qualified to address specificity, accuracy and precision. 
 
Results: The assay was specific in that significant signals were detected only when each 
polysaccharide was paired with its homologous mAb-coated microsphere. The lower limit of linearity 
ranged from 0.84-10.1 PnPS U/mL. Qualification experiments showed that the assay has acceptable 
relative accuracy [bias ratio (Ó70%-< 143%) and precision (%RSD: 6.8%-< 30%)]. Preliminary 
assessments of clinical samples obtained from CAP patients demonstrate that this assay is 
significantly more sensitive than blood culture in identifying S.Pn. serotypes. 
 
Conclusions: Results demonstrate that this assay is a noninvasive, sensitive and reproducible 
method to detect the presence of S.Pn. polysaccharides in urine and has the potential to be a useful 
diagnostic test to support clinical as well as epidemiological evaluation of pneumococcal disease. 
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Objective: Staphylococcus aureus is an important pathogen associated with atopic dermatitis. 
Longitudinal data on nasal colonization with S. aureus in infancy was recently described. However the 
risk of developing atopic dermatitis following nasal colonization with Staphylococcus aureus in infants 
is unknown. Therefore, the objective was to study the association between Staphylococcus aureus 
nasal colonization and atopic dermatitis in infancy.  
 
Design: Population-based prospective cohort study of pregnant women and their children.  
 
Setting: This project was embedded in the Generation R Study in Rotterdam, the Netherlands. 
 
Participants: Postnatal, 1,079 Dutch children participated in the Focus Cohort.  
 
Main exposures: Nasal swabs for Staphylococcus aureus cultivation were taken at the age of 1.5, 6 
and 14 months.  
 
Main outcome: Questionnaires on atopic dermatitis and confounders (parental eczema, birthweight, 
gestational age and gender) were obtained pre- and postnatal. The outcome was atopic dermatitis in 
the first and second year of life.  
 
Results: First positive culture of Staphylococcus aureus at 6 months was associated with atopic 
dermatitis prevalence in the first and second year of life (aOR 2.25 95% CI 1.17-4.30 and aOR 2.59 
95%CI 1.34-4.91) and also with severity (aOR 3.30 95%CI 1.68-6.47). Moreover, frequent 
colonization in the first year of life (Ó2) held a 4.50 (95% CI 1.04-19.43) fold risk to develop 
moderate/severe atopic dermatitis in the second year of life.  
 
Conclusion: Staphylococcus aureus colonization at 6 months as well as frequent colonization in the 
first year of life is associated with atopic dermatitis and its severity. 
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Objectives: To describe dynamic pattern, molecular characteristics and epidemiological determinants 
of S.aureus carriage among a healthy community of kindergarten children. 
 
Methods: Children (3-6 years) attending 11 kindergartens were sampled over the school year. 7/11 
schools were defined as attended by low socioeconomic level population (LSS) and 4/11 by upper 
one (USS). S.aureus was cultured from sequential nasopharyngeal aspirates in autumn, winter and 
spring. Identification and methicillin resistance were confirmed by PCR. Susceptibility to other 
antimicrobials was tested by disk diffusion. Genotyping was performed by spa sequencing. 
 
Results: 286/830 (34%) samples yielded S.aureus from 185/333 (55%) children. Based on genotype 
analysis, 40/271 (15%) children were persistent carriers and 117 (44%) intermittent carriers. Temporal 
carriage distribution was similar between LSS and USS but carriage rate was higher among LSS 
children (39% versus 29% of samples, RR=1.3,CI[1.1-1.6]). S.aureus carriage increased over the 
school year with highest rate after winter season (25%,35% and 44% respectively,X²=18,p< 0.001). 
Spa typing showed 89 types grouped into 13 spa clonal complexes. Genotypic distribution of MSSA 
was heterogenous with few clusters identified. Among MSSA carriers, resistance to Ó 1 antibiotic 
(other than penicillin) was more common in children attending USS than LSS (53% versus 
34%,RR=1.6,CI[1.1-2.3] ). Fourteen MRSA were recovered from 11 (3%) children in five schools; 
none of them carried PVL. 
 
Conclusions: S.aureus carriage was high and genotypically diversified among kindergarten children 
but persistent carriage was less frequent than previously reported. Although carriage was more 
common in children from LSS, resistance in MSSA seemed associated with upper socioeconomic 
condition. 
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Aims: To define the current burden of vaccine-preventable disease among HIV-infected children in 
the UK and Ireland and to consider the implications for vaccination guidelines.  
 
Methods: Analysis of data on hospitalisations of HIV-infected children routinely reported to the 
Collaborative HIV Paediatric Study (CHIPS) between 1996 and 2007, with additional retrospective 
data from 1992.  
 
Results: 15 hospital admissions due to invasive pneumococcal disease (septicaemia or pneumonia) 
were reported to CHIPS, an incidence rate of 1.7/1000 person years (PY). Of 178 children 
hospitalised due to varicella zoster virus, 105 (59%) had chicken pox and 73 (41%) zoster; an 
incidence rate of 11.7/1000 and 8.1/1000 PYs respectively. The incidence of hospitalisation for HIV-
infected children with pneumococcal disease was 34 fold higher than that of their healthy 
counterparts; for varicella it was 240 fold and for zoster 800 fold higher than that of healthy children.  
 
Conclusions: The incidence and total duration of hospitalisation for pneumococcal or varicella 
disease in HIV-infected children suggests a considerable burden of morbidity from potentially vaccine-
preventable diseases.These data will be used to update CHIVA vaccination guidelines to include 
pneumococcal and varicella as routine vaccinations for HIV-infected children. Subsequent evaluation 
will assess the impact of these guidelines. 
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Background and aims: Varicella usually induces lifelong immunity. However, in immunosuppressed 
patients, severe and/or recurrent disease has been reported. The aim of this study was to compare 
VZV antibody titers and avidity between HIV+ children, HIV+ adults and healthy children.  
 
Methods: We analyzed yearly blood samples from 97 vertically infected HIV+ children (541 samples) 
and 78 adults (440 samples) prospectively collected between 1997 and 2008. An age-matched group 
of 97 healthy children was also tested. VZV IgG antibody titers and avidity were measured with an in-
house ELISA, with/without thiocyanate elution. Evolution of VZV antibody across time was examined 
using mixed linear models.  
 
Results: VZV IgG antibody titers were lower in HIV+ children (767UI/l) than in HIV+ adults (2603UI/l) 
(P< 0.001) or age-matched healthy children (2302UI/l) (P< 0.001). Longitudinal analyses showed that 
lower antibody titers in HIV+ children -compared to adults- did not reflect a faster antibody decline but 
weaker initial responses to infection. High HIV viral load and absence of HAART were significantly 
associated with VZV antibody loss. Despite frequent VZV reactivation, the avidity index (AI) remained 
lower in HIV+ (2.1) than in healthy children (2.5) (P< 0.001).  
 
Conclusion: This study confirms that HIV+ children have weaker antibody responses to VZV than 
HIV+ adults or healthy children. Failure to maintain protective antibody levels results from impaired 
primary responses rather than accelerated antibody loss. 
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ONLY ONE QUARTER OF UK PRIMARY SCHOOL CHILDREN REMAIN SEROPROTECTED 
AGAINST SEROGROUP C MENINGOCOCCAL DISEASE DESPITE IMMUNISATION IN 1999-2000 

K.P. Perrett1,2, A.P. Winter1, E. Kibwana1, C. Jin1, T.M. John1, L.M. Yu3, R. Borrow4, N. Curtis2, A.J. 
Pollard1 
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Background: Following vaccination with serogroup C meningococcal (MenC) conjugate vaccine, 
antibody responses and vaccine effectiveness are sustained in adolescents in contrast to rapid 
waning in young children. We investigated the persistence of serum bactericidal antibody (SBA) titres 
in primary school-aged children 6 years following immunisation with MenC vaccine. The response to a 
Hib-MenC booster was also measured.  
 
Methods: A phase IV clinical trial was done in 250 healthy 6 to 12-year-old children. SBA titres were 
measured before, 1 month and 1 year after Hib-MenC. The correlate of protection was SBA Ó 1:8.  
 
Results: A SBA Ó 1:8 was observed in 61 of 244 (25% (95% CI: 20% to 30%)) participants (mean 
age 9.1 years, mean interval since MenC 6.75 years). The proportion with SBA Ó 1:8 increased from 
12% (95% CI: 4% to 23%) to 48% (95% CI: 29% to 67%) and the SBA geometric mean titre increased 
from 2.90 (95% CI: 2.11 to 3.99) to 17.20 (95% CI: 6.80 to 43.5) from a mean age of 7.0 to 12.1 years 
respectively. One month following Hib-MenC booster, all participants had a SBA Ó 1:8 which was 
sustained in 99.6% at one year.  
 
Conclusions: Persistence of MenC immunity and response to Hib-MenC booster is dependent on 
age at priming. As a result of waning antibody, the majority of UK children between 6 and 12 years 
are likely to have inadequate seroprotection against MenC. A booster would be highly effective in this 
cohort to sustain population immunity against MenC disease. (ISRCTN 72858898). 
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ARE BOOSTERS NECESSARY FOR TEENAGERS IMMUNIZED AGAINST HEPATITIS B IN 
INFANCY? 

M. Pokorska-Lis1,2, M. Marczynska1,2 
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Background: Duration of protection against hepatitis B afforded by vaccination remains unknown. 
However, no routine boosters are recommended. According to references, up to 50% of children lose 
the post-vaccination immune memory during 15 years after immunization. Aim of the study was to 
determine the immunity against hepatitis B in 10-12-year old children and to establish indications for 
routine booster doses. 
 
Material and methods: In 130 children aged 10-12 years, immunized against hepatitis B with 
recombinant vaccine in infancy (10 µg, schedule: 0-1-2-12 months, first dose at birth) humoral 
immunity (anti-HBs antibodies) and cellular memory (anamnestic response to booster given in 
children without protective anti-HBs titers) were determined. Titers of anti-HBs Ó10 IU/l were 
considered protective. Anamnestic response was defined as increase in anti-HBs concentration from 
< 10 IU/l to Ó10 IU/l 4 weeks after booster dose. Moreover, markers of HBV infection - past (anti-HBc 
antibodies) and present (HBsAg) were determined. 
 
Results: Protective level of anti-HBs was found in 102/130 (78%) children, 28/130 (22%) did not have 
humoral immunity, including 9/130 (7%) with undetectable antibodies.Immune memory was 
determined in 11 children - anamnestic response was revealed in 8/11 (73%). In total, immunity 
against hepatitis B was revealed in 110/113 (97%) of children. In 6/130 (4,5%) of participants HBV 
infection was confirmed according to positive anti-HBc, including 2 (1,5% of the study group) with 
positive HBsAg.  
 
Conclusions: Most children in the studied group had seroprotection and immune memory against 
hepatitis B 10-12 years after vaccination. No routine booster seems to be necessary. 
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VIREMIC SPREAD OF VARICELLA ZOSTER VIRUS (VZV) FOLLOWING VACCINATION AND 
NATURAL INFECTION 
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Background and aims: VZV survives in humans, because it is efficiently transmitted and establishes 
latency in ganglia. Latency allows VZV to reactivate (zoster) after population growth regenerates a 
susceptible host pool. Suprabasal cells in the epidermis of VZV-infected hosts uniquely secrete 
infectious virions. Newly enveloped VZV interacts with mannose 6-phosphate receptors (MPRs) that 
divert it to endosomes; however MPRs, are downregulated as corneosomes mature. Virions are thus 
shed from the skin and might also infect intra-epidermal projections of neurons to establish latency. 
Vaccination enables the role of viremia in delivering VZV to ganglia to be tested. In the absence of 
viremia, latency would be limited to ganglia innervating the vaccination site.  
 
Methods: We used PCR, in situ hybridization, and immunocytochemistry to detect latent VZV in 
vaccinated and unvaccinated children autopsied after sudden death, and in surgical gut specimens 
gut.  
 
Results: No VZV was detected in control samples from patients < 1 year of age without a history of 
varicella, vaccination, or protective antibodies. In contrast, latent VZV was found bilaterally in ganglia 
at multiple levels in vaccinated children (80% had trigeminal and lumbar involvement) and in those 
with a varicella history. Latent varicella was also detected in the gut of children after vaccination or 
varicella. Wild-type VZV was detected in a subset of vaccinated patients.  
 
Conclusions: Viremia occurs after vaccination; viremia may infect ganglia directly or spread VZV to 
epidermal sites where subclinical infection provides the virions for transport in nerves to ganglia.  
 
Supported by NIH AI27187 and Merck (33995). 
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DEATHS ATTRIBUTABLE TO INVASIVE PNEUMOCOCCAL DISEASE IN THE AGE-GROUP 
TARGETED FOR VACCINATION AFTER INTRODUCTION OF PREVENAR® IN ENGLAND AND 

WALES 
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Background and aims: Enhanced surveillance of invasive pneumococcal disease (IPD) in England 
and Wales was initiated following introduction of the 7-valent pneumococcal conjugate vaccine 
(PCV7, Prevenar®) in September 2006. This study describes IPD-attributable deaths in the 3 years 
after vaccine introduction. 
 
Methods: All IPD cases reported to the Health Protection Agency in the age-group targeted for 
vaccination were actively followed-up by telephone and postal questionnaires. For children suspected 
to have died of IPD, detailed information was requested from clinicians, as well as any post-mortem 
and inquest reports from the Coroner. 
 
Results: Of the 92 deaths, 68 were IPD-attributable, including 14 due to vaccine serotypes (VT) and 
49 due to non-vaccine serotypes (NVT). VT-deaths decreased over the 3 years (10, 2 and 2 cases), 
while NVT-deaths increased (13, 14 and 22 cases). VT serotypes included 14 (n=4), 18C (n=3), 19F 
(n=2), 6B (n=2), 9V (n=2) and 23F (n=1), while NVT serotypes included 19A (n=6), 3 (n=6), 7F (n=4), 
1 (n=3) and 6A (n=3). Among VT-deaths, only one child with immunodeficiency had been 
appropriately immunised (one dose at 19 months). Other VT deaths occurred in un-immunised 
children, of whom 3/13 had co-morbidities and 9/13 were aged >4 months. Among NVT-deaths, 20/49 
(41%) had co-morbidities - including congenital heart disease (8/20, 40%), prematurity (5/20, 25%) 
and neuro-developmental abnormalities (4/20, 20%) - and 35/49 (71%) developed IPD >4 months of 
age. 
 
Conclusion: Deaths due to serotypes included in Prevenar® are now rare, but there appears to be 
an increase in deaths due to NVT. 
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THE ROLE OF STAPHYLOCOCCUS AUREUS IN ATOPIC DERMATITIS 
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Background and aims: The skin of patients with atopic dermatitis (AD) shows a striking susceptibility 
to colonization and infection with Staphylococcus aureus (SA). In this study we evaluated the 
pathotype of 116 strains of SA from the skin lesion, healthy skin and nares of children with AD, 
comparing the results with scorad index. We also analyzed the strains isolated from 106 healthy 
control subjects and from 84 patients´ cohabitants.  
 
Methods: The severity of dermatitis was estimated by SCORAD index (severe AD> 40, moderate AD 
15-40, mild AD < 15). Nasal and skin (lesional and nonlesional) swabs cultures for SA detection were 
obtained from patients. Nasal swabs were taken from their partners and from control subjects. We 
also determined presence of: agr-group, adhesins and toxins (cna-sdrC-sdrD-sdrE-clfA-eta-etb-eap-
sea-seb-sec-sed-tst), Leukocidin Panton-Valentine (PVL) genes by multiplex-PCR, antibiotic 
resistance with MIC. Genotypes were analyzed by PFGE (Pulsed-Field Gel Electrophoresis).  
 
Results: We didn't find significant differences between patients with high and medium / low scorad; 
all strains showed virulence genes including, among others, a high percentage of adhesins (86%) that 
indicates a elevated invasiveness, and a notable spread of toxins (72%), considered important factors 
aggravating the skin lesions. Furthermore, the same genotype was found in several samples taken 
from the same patient and from related cohabitants.  
 
Conclusions: Our data confirm the pathogenic role of SA in atopic dermatitis, due to its high 
virulence and easy intrafamiliar spreading, and suggest the use of an appropriate antibiotic therapy in 
atopic patients and their cohabitants.  
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NEONATAL HERPES DISEASE IS STILL UNDER RECOGNIZED  
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Background and aims: Herpes infection in the neonate is a rare but potentially severe disease. 
Neonatal HSV infection localized in skin-eye-mouth (SEM disease) has no mortality after antiviral 
treatment. Disseminated disease can occur, with visceral organ involvement. CNS infection without 
other visceral lesion is the third clinical presentation, with poor outcome. The delay to diagnosis is 
crucial to begin acyclovir and then for final prognosis.  
 
Methods: Retrospective cohort of 17 cases over 20 years.  
 
Results:  
 
 
 

  SEM disease CNS disease Disseminated form 

N° of cases 5 3 9 

Age at diagnosis (mean 
/ median) 

8.4 / 9 days 15.3 / 18 days 11.8 / 13 days 

Vesicles present / Day 
of appearance 

4 / D8 (6-11) 2 / D10 (8-13) 4 / D10 (6-14) 

Fever present / Day of 
appearance 

1 / D3 1 / D9 7 / D6 (3-11) 

Obstructive dyspnoea or 
changes in the voice 

2 2 2 

Median delay to start 
acyclovir 

2 days (0-5) 5 days (0-11) 5 days (1-12) 

Mean / median duration 
of acyclovir treatment 

18.6 / 21 days 20.7 / 21 days 
17.3 / 21 days (in the 3 
survivors) 

Recovering/Neurologic 
sequelae/Death 

5/0/0 1/2/(1 at 9 months) 3/0/6 

HSV1/HSV2/non-
typable HSV 

3/1/1 0/3/0 6/3/0 

[Table 1] 
Diagnosis is delayed up to 12 days after the first signs (fever or vesicles). Raucous voice is reported 
in 6 cases, but physicians are unaware of these signs.  
 
Conclusions: Severity is confirmed in the CNS and disseminated forms, without any improvement in 
the recent years. Early clinical diagnosis and thus initiation of acyclovir treatment are necessary for a 
better outcome. Paediatricians have to be aware of some evocative signs, which are uncommon in 
newborns.  
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STREPTOCOCCAL (GBS) DISEASE  
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Background and aims: Group-B Streptococcus (GBS) has emerged as a leading neonatal pathogen 
in developed countries since the late 1960s. Disease incidence has been well described in 
industrialised countries. However there is a general view that the disease burden is lower in the 
developing world. There are no recent reviews on the global burden of invasive neonatal GBS 
disease.  
 
Methods: We systematically reviewed global published and unpublished literature on invasive early 
and late onset GBS disease from 1970-2009. 
 
Results: Overall there were 161 studies from 44 countries with data on 16,963 neonates with GBS. 
However, there were only 31 studies with population-based incidence data from 15 countries and only 
two from Africa and Asia (South Africa, South Korea). The overall median incidence was 0.76/1000 
live-births [range 0.0-14.7]. The prevalence of early-onset (EO) and late-onset (LO) disease was 0.71 
and 0.12/1000 live-births respectively. Serotypes III (44.8%), Ia (23.5%), V (9%) and Ib (7.6%) were 
the most frequently identified. Overall 1186 deaths were reported (median case fatality ratio 0.09, 
range 0-0.92).  
 
Conclusion: Neonatal GBS infection appears to be an important cause of morbidity and mortality 
globally and preventative strategies should be prioritised. Additional high quality incidence data on EO 
and LO GBS infection are urgently needed from low-income countries.  
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LYN CONTROLS THE PI 3-KINASE PATHWAY TO NF-əB ACTIVATION AFTER STIMULATION 
OF TOLL-LIKE RECEPTOR 2 
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Background and aims: Innate immunity involves pathogen recognition by Toll-like receptors (TLRs). 
In order to recognize Gram-positive bacteria, fungi or mycobacteria, TLR2 heterodimerizes with TLR1 
or TLR6 and triggers MyD88-dependent signaling to induce NF-əB nuclear translocation. TLR2 also 
activates a Rac1-PI3-kinase dependent pathway which is essential to the transcriptional activity of 
NF-əB. Lyn, a src-tyrosine kinase, modulates PI3-kinase activity in B-cells and was recently involved 
in innate immunity. We tested the hypothesis whether Lyn contributes to the activation of NF-əB after 
TLR2 stimulation. 
 
Methods: THP1 monocytes and HEK 293 expressing TLR2 were stimulated by lipopeptides Pam3 or 
Pam2,  
 
i) after incubation with PP2, a chemical inhibitor of Lyn,  
 
ii) after transfection with a Lyn dead-kinase mutant (LynDK),  
 
iii) or with a specific siRNA.  
 
We studied the effect of Lyn inhibition on TLR2 pathways with reporter gene methods and ELISA, 
Western-Blot, Immunoprecipitation and video-imaging.  
 
Results: Inhibition of Lyn by PP2, LynDK or siRNA resulted in a dose-dependent decrease in NF-əB 
activity after TLR2 stimulation, and reduced significantly IL6 and TNFŬ release. Inhibition of Lyn did 
not alter nuclear translocation of NF-əB but reduced phosphorylation of its p65 subunit. Moreover, 
inhibition of Lyn abolished upstream activation of PI3-kinase, without affecting Rac1.  
 
Conclusions: Lyn plays a major role in TLR2 signaling. Lyn activates PI 3-kinase to result in 
transactivation of NF-əȸ subunit p65 and production of proinflammatory cytokines. By identifying Lyn 
as an actor of innate immune response, this study could bring new strategies for immunomodulation 
therapies in sepsis. 
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Hemolytic uremic syndrome represents the main cause of acute renal failure in children. The major 
cause of HUS in children is a potentially preventable food borne infection with Shiga toxin-producing 
E. coli (STEC).  
 
From January 1st 1997 to December 31st 2002, 628 patients < 21 years of age were registered in a 
prospective multicenter study in Austria and Germany. This prospective multicenter study was 
performed to evaluate the long term clinical course, the correlation between risk factors in the acute 
phase, long term outcome of HUS and the influence of different STEC serotypes in the course of 
disease.  
 
Sorbitol fermenting (SF) O157:H STEC were found in 44 patients. This serotype was associated to a 
severe acute illness. Statistically significant association (p< 0.05, x2) between SF O157:H and the 
presence of bloody diarrhea and hypertension was found when compared to O157:H7 serotypes. 
From 254 patients with detection of O157:H7 two patients died, and from 44 patients with serotype SF 
O157:H four patients died (p=0.005). This reveals that SF O157:H is at least as aggressive as 
O157:H7. Patients with SF O157:H associated HUS presented sequelae after one year to a larger 
extent than patients with O157:H7 serotypes.  
 
HUS is a severe disease not only in the acute phase. Disease progression should be noted as critical 
too, underlining the importance of long-term followup. The detection of STEC should not be limited to 
the O157:H7 serotypes, since SF O157:H and other non-O157:H7 serotypes are highly virulent and 
are associated to severe course of disease. 
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Background and aims: We hypothesised that use of rapid PCR on enteroviruses in spinal fluid 
significantly reduces duration of hospitalization and use of antibiotics. Cost reduction due to these 
differences was also expected. 
 
Methods: The study group comprises children admitted to the hospital in 2009 with confirmed 
enterovirus meningitis. This group was compared to a historical control group consisting of children 
with confirmed enterovirus meningitis admitted from 2007-2008. In this control group, results for the 
PCR were available after 3 to 7 days. Starting 2009 we perform this PCR on enteroviruses in spinal 
fluid in our hospital, making results available within 3 hours. We analyzed both groups for clinical and 
laboratory parameters, length of hospital stay, use of antibiotics and estimated overall costs. 
 
Results: There we no differences at baseline. The mean duration of hospitalisation was 6.7days in 
the control group (range 2.3-41.0) versus 1.8 days in the study group (range 0.8 - 4.6), a significant 
difference (p< 0.0001). Use of antibiotics was significantly reduced (p< 0.0001) from 4.5 days (range 
1.3 - 12.8) to 0.8 days (range 0.1 - 1.5). Mean costs per patient were 2055euro (range 694-12285) in 
the control group compared to 570euro (range 240-1365) in the 2009 group (p< 0.0001), an average 
reduction of 1485euro. 
 
Conclusions: Our data show that use of rapid PCR on enteroviruses results in a significant reduction 
of hospitalisation and of antibiotic treatment. This leads to an important reduction of hospital costs. 
Rapid enterovirus PCR is an important diagnostic tool in daily management of children with 
meningitis. 
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Aims: To compare agreement between QTF and tuberculin skin test (TST) in BCG vaccinated and 
non-vaccinated children, and in patients with and without risk factors for TB. 
 
Methods: Multicenter prospective study excluding immunocompromised children. TST and QTF were 
performed on immigrants, TB contacts and TB patients. Agreement between tests was measured 
using Kappa coefficient. To compare data ANOVA and chi2 test were used. 
 
Results: 459 children were included (318 non-infected, 73 LTBI and 68 TB). Mean age was 4,7±3,6 
years. 46% had received BCG. All QTF indeterminate results (20/459; 4.3%) were due to low 
production of interferon-gamma. 98% of TB cases presented QTF positive results and 99% of non-
infected cases QTF negative results. Disagreement between TST and QTF was more frequently 
observed among LTBI cases (52%; 38/73) compare with non-infected or TB cases (0.7%;3/386) (p< 
0,01). There were more BCG vaccinated children among LTBI cases with negative QTF (76%) than 
among LTBI cases with positive QTF (40%) (p=0,003). LTBI cases with negative QTF presented 
smaller TST size (12,7±4,7mm) than LTBI cases with positive QTF (17,9±5,7mm) (p< 0,01). 
Agreement in BCG vaccinated children (kappa 0,47) was lower than in non-vaccinated cases (kappa 
0,91) (p< 0,05). TB exposed patients presented better agreement (kappa 0,76) than non-exposed 
(kappa 0,44) (p< 0,05). 
 
Conclusions: While agreement of TST and QTF is excellent in TB cases, non-vaccinated children 
and non-infected patients, we have observed an important number of QTF negative results among 
LTBI cases, especially in BCG vaccinated children. Agreement is better in cases with risk of TB 
(exposed children). 
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Enterobacter (E.) cloacae receives increasing attention as a nosocomial pathogen in 
neonatal/pediatric intensive care units (NICU). In July 2009 an infant died of sepsis due to a 
multiresistant E. cloacae clone in a 95-bed pediatric hospital, also identified to cause bacteraemia in 2 
other children and colonize a further 10. Hygiene measures were intensified for infection control, and 
the Robert Koch-Institute was invited to assist the outbreak investigation. 
 
We conducted a retrospective matched case-control-study. A case was a child in the NICU from 1/5-
5/10/09 with laboratory confirmation of the outbreak clone. Controls were patients staying in the NICU 
(>72 hours before the case's diagnosis) and swab-negative for the outbreak clone. We used 
standardized questionnaires to collect demographical and medical information. Matched Odds Ratios 
(mOR) were calculated by bivariate and multivariable conditional logistic regression. Environmental 
investigations were conducted. 
 
We identified 31 cases (28 colonized, 3 bacteraemic). 29 matched case-control-pairs were included in 
the study. Multivariable analysis revealed an association between E. cloacae diagnosis and the 
receipt of oral drugs at bed-side from multidose packaging (mOR=1.8/drug administered; 95%CI 1.17-
2.85). No specific drug was identified; microbiological investigation of drugs was negative. A different 
E. cloacae clone was isolated from a glove package. 
 
The multiresistant-E. cloacae outbreak was most likely caused by contaminated multidose drug 
packaging and transmitted via hands. No further cases occurred in the 6 weeks after protocols for 
handling oral drugs were changed (smaller packaging, patient-based storage, limited circulation-time). 
Special hygiene attention is necessary when using multidose drug packaging.  
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Background and aim: Bacterial infections are a major cause of death in children. As the first stage of 
a procedure intended to improve quality of care, we studied the frequency and types of suboptimal 
care and medical errors in children who died of severe bacterial infection (SBI). 
 
Method: This retrospective study analyzed all deaths from SBI in pediatric patients at least 3 months 
old in a geographic zone of France from 2000 through 2006. The medical files were summarized on 
standardized forms and then evaluated independently by 2 experts who determined whether the initial 
management before arrival in intensive care was or was not optimal, in comparison with current 
guidelines. 
 
Results: Of 23 deaths from SBI, 21 could be analyzed; management was considered suboptimal in 
76%. The coefficient of agreement between the experts was high, with a weighted kappa of 0.73. The 
types of errors identified included parental delay in seeking medical care (33%, 95% confidence 
interval [12-54]), physicians´ delay in administering appropriate treatment (antibiotic therapy in the 
case of purpura, 38% [16-60]), insufficient doses of or failure to repeat fluid resuscitation (24% [9-35]), 
and overall underestimation of disease severity (38% [16-60]). 
 
Conclusion: This study found a high frequency of suboptimal care in the initial management of 
children who died of SBI, with four separate types of errors. Other studies are needed to assess the 
potential avoidability of this type of death. 
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Background and aims: A UK national study of toxic shock syndrome (TSS) cases in children under 
16 years of age was undertaken between November 2008-December 2009. There is little published 
data about incidence, management and outcomes in children with this condition.  
 
Methods: Paediatrician and burns unit consultants notified the British Paediatric Surveillance Unit of 
cases. Questionnaires requesting detailed information on case presentation and progression were 
sent to notifying consultants. TSS cases were identified as staphylococcal or streptococcal if they met 
the established criteria used by the US Centre for Disease Control and American Academy of 
Paediatrics (AAP) respectively.  
 
Results: 40 confirmed and probable cases have been identified to date. There were 10 confirmed 
and 6 probable staphylococcal cases; 14 confirmed and 10 probable streptococcal cases.  
 
75%(n=30) received treatment in paediatric intensive care facilities. 13%(n=5) required 
haemofiltration, 70%(n=28) invasive ventilatory support and two-thirds (n=27) inotropic support. All 
patients received antibiotics, with 63%(n=25) receiving clindamycin and one linezolid. 18%(n=7) 
received immunoglobulin and 38%(n=15) fresh frozen plasma.  
 
7 children died and 8 had residual morbidity.  
 
Conclusions: This study demonstrates streptococcal TSS to be as common as staphylococcal TSS, 
in contrast to previous literature.  
 
Mortality rate was 17%. It was noted that proven antitoxin therapies which have been shown to 
reduce TSST 1 and streptococcal exotoxin A production, such as clindamycin and linezolid, appear 
underused. In contrast, fresh frozen plasma for which there is little evidence base was used in 2/5 of 
patients.  
 
This study highlights the need for education on management of TSS.  
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PHENOTYPIC AND GENOTYPIC CHARACTERIZATION OF ESBLS-PRODUCING KLEBSIELLA 
PNEUMONIAE ISOLATES FROM A PORTUGUESE HOSPITAL 
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Background and aims: Klebsiella pneumoniae is an important cause of nosocomial and community-
acquired infections. The aim of this study was to characterize the phenotype and genotype of K. 
pneumoniae isolates from children attending a Portuguese hospital.  
 
Methods: Forty-seven K. pneumoniae isolates were recovered from ten children at Santa Maria 
Hospital, Lisbon, between 2001 and 2009. Antibiograms were determined by disk diffusion method on 
Müeller-Hinton agar plates. Molecular typing was performed by M13-PCR fingerprinting. blaCTX-M and 
blaSHV were amplified by PCR and sequenced. Replicon typing was made to define plasmid 
incompatibility groups.  
 
Results: Thirty-nine K. pneumoniae isolates were obtained from urine culture and eight from other 
biological products. Most isolates were from Nephrology (n=20), Surgery (n=8) and Emergency (n=7). 
Four main antibiotypes were found: R1 to R4, according to antibiotic resistance. Among Nephrology 
isolates, 20% (n=4) were R1, 65% (n=13) were R3 and 10% (n=2) were R4. In Surgery isolates, 
37,5% (n=3) were R1, 37,5% (n=3) were R2 and 25% (n=2) were R3. Among Emergency isolates, 
85,7% (n=6) were R2 and 14,3% (n=1) were R3. M13-PCR fingerprinting identified two principal 
clones: M1, which predominated in Surgery and Emergency, and M2, which predominated in 
Nephrology. Most isolates produced ESBLs, namely CTX-M-15; the SHV-2a and SHV-11 producing 
isolates showed plasmids with different replication origin, IncA/C and N, respectively.  
 
Conclusions: Multiresistant isolates of K. pneumoniae are disseminated in different paediatric units. 
The presence of the same clones for eight years might indicate an endemic situation at Santa Maria 
Hospital. 
 
 



84 

MULTIDRUG RESISTANT PSEUDOMONAS AERUGINOSA INFECTION IN CHILDREN 
UNDERGOING CHEMOTHERAPY AND HEMATOPOIETIC STEM CELL TRANSPLANTATION 

D. Caselli1, S. Cesaro2, O. Ziino3, G. Zannazzo4, R. Manicone5, S. Livadiotti6, M. Cellini7, S. Frenos1, 
G.M. Milano8, B. Capelli9, M. Licciardello10, C. Beretta11, M. Aricò1, E. Castagnola12, for the Infections 

Study Group of AIEOP 

1Pediatric Haemathology and Oncology, AOU Meyer, Firenze, 2Pediatrics-Oncohemathology, 
University of Padova, Padova, 3Pediatric Oncohematology, ARNAS Civico Osoedale dei Bambini G.Di 

Cristina, Palermo, 4Hematoncology, Istituto per l'Infanzia, Trieste, 5Oncohematology, Orim S.Anna, 
Torino, 6Immunoinfettivologia, Ospedale Pediatrico Bambino Gesù, Roma, 7Materno-Infantile UO 

Oncoematologia Pediatrica, AOU Policlinico, Modena, 8Pediatric Oncology and Hemathology, 
Ospedale S.Maria della Misericordia, Perugia, 9Pediatric Immunohematology and Bone Marrow 

Transplantation Unit, San Raffaele Scientific Institute, Milano, 10Centro di Riferimento Regionale di 
Emato-Oncologia Pediatrica, Azienda Ospedaliero Universitaria Policlinico 'Gaspare Rodolico', 

Catania, 11Pediatric Hematology, San Gerardo Hospital, Monza, University of Milan-Bicocca, Monza, 
12Infectious Diseases Unit, Dept. of Hematology and Oncology, G.Gasliniò Children Hospital, Genova, 

Italy 

Background: Pseudomonas aeruginosa (PA), an ubiquitous aerobic gram-negative bacterium and 
opportunistic pathogen, rarely causes disease in healthy persons but is one of the leading gram-
negative organisms associated with nosocomial infections. In particular, bacteremia is a serious and 
life-threatening event in the immunocompromised host. The increasing frequency of multi-drug-
resistant PA (MDRPA) strains is concerning as effective antimicrobial options are limited. Since few 
data are available on MDRPA in children, we started a multicenter survey in the pediatric hematology 
oncology Italian network AIEOP. 
 
Design and methods: The participating centers were asked to review all cases of PA bacteremia 
occurring in their patients undergoing chemotherapy or hematopoietic stem cell transplantation 
(HSCT) between 2000 and 2008. Data on demographics, diagnosis, chemotherapy, as well as details 
on isolates and antibiotic in vitro sensitivity, treatment and outcome were collected.  
 
Results: 127 patients with PA bacteremia, documented by isolates from blood, were reported from 12 
centers; 30% of isolates were MDRPA. Fatal outcome was observed in 19.6% (25/127) but in patients 
with MDRPA infection was 35.8% (14/39). HSCT was not an independent risk.  
 
Conclusions: This is the largest series of PA bacteremia cases in children treated in pediatric 
hematology oncology centers. MDRPA accounting for 30% of PA septicemia, was associated with 
fatal outcome in 35.8% of cases. Monitoring epidemiology of local bacterial isolates is mandatory and 
will allow altering empiric antibiotic therapy providing a pivotal contribution to reduce fatalities due to 
PA infection. 
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PAEDIATRIC HOSPITAL  

F. Charfi, H. Smaoui, A. Zouari, A. Kechrid 

Peadiatric Hospital of Tunis, Tunis, Tunisia 

Streptococcus pneumoniae (Sp) is a cause of sever infectious diseases. The majority of invasive and 
non invasive diseases were associated with a much smaller number of 90 pneumococcal serotypes 
known.  
 
Objectives: Antibiotic resistance prevalence and serotype distribution of Sp isolates in Tunisia.  
 
Methods: 480 Sp strains isolated between January 1998 and August 2009, were studied. Isolates 
were identified as Sp by optochin sensitivity and bile solubility tests. Antimicrobial susceptibility was 
performed by the disk diffusion method using Mueller-Hinton agar supplemented with 5% defibrinated 
sheep blood as determined by CA-SFM guidelines. Penicillin susceptibility was determined by 
oxacillin 5mcg disk screening test. MICs of penicillin G, amoxicillin and cefotaxime were determined 
by E-test (AB BIODISK). Sp ATCC 49619 was used as a control strain. Serotyping was performed by 
rapid latex agglutination and the capsular reaction test (Staten Serum Institute, Copenhagen). 
Serotyping concerned only 354 isolates : 210 strains (1998-2004) and 54 strains (2007-2009).  
 
Results: Prevalence of penicillin non susceptible pneumococci (PNSP) isolates was 53.5%. 41% of 
them had a low level of resistance. Amoxicillin and cefotaxime resistance concerned 30.1% 14.3% of 
isolates respectively. Non-invasive isolates were frequently more resistant to penicillin (58.6%) than 
invasive ones (46.1%). The most prevalent serotypes were 14 (21.5%), 19F (14.1%) and 23F 
(10.7%). Serotype 14 was the most frequent in invasive (26.4%) and non invasive strains (17.6%). 
25.2% of PNSP strains (210) belong to serogroup 19 and 24.3% to serotype 14.  
 
Conclusion: Prevalence of PNSP is high in Sp invasive isolates. The most prevalent serotype is 14.  
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Background and aims: The spread of ESBL in nosocomial and community-acquired enterobacteria 
is an important challenge for clinicians as the therapeutic options are limited. The aim was to evaluate 
diagnosis, risk factors and outcome of children with ESBL infections.  
 
Methods: Retrospective analysis of children with identified ESBL+, in a tertiary centre between 2007 
and 2009.  
 
Results: During the study period a total of 1870 E. coli and 132 Klebsiella spp were assessed for 
ESBL phenotype and were detected in 29: E. coli 5 (0.3%) and Klebsiella spp 24 (18%), from 23 
children, 14 male, with a median age of 12 months (7days-15years). Klebsiella spp was isolated 
mainly in gastrostomy/wound exudates and respiratory secretions. E. coli was found mainly in urine. 
Three children were previously healthy. The remaining had underlying conditions, namely nephro-
urologic malformations (7), biliary atresia (3) and short bowel syndrome (3). Other identified risk 
factors were: hospitalization (15), use of antibiotics (16), invasive ventilation (12), central line catheter 
(12) and surgery (9). Of the 29 isolates, 12 were colonisations and 17 infections: urinary tract 
infections (7), respiratory infections (3), sepsis (3), colangitis (2), peritonitis and wound infection (1 
each). The median time between admission and infection was 12 days (1day-5months); 5 were 
community-acquired. Three children died. The median length of stay was 23 days (4days-10months). 
There were no outbreaks.  
 
Conclusions: Most children with ESBL infections had risk factors. The main diagnoses were urinary 
tract and respiratory infections. There was a high mortality and long hospital stay. 
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Background and aim: Even if enterococci are an important member of normal human microflora, 
they have an important role in nosocomial infections. In the last decade, enterococcal infections have 
grown in importance because of the increasing number of cases; and their incremental antibiotic 
resistance rates. The purpose of this study was to assess the risk factors and outcomes of 
enterococcal bacteraemia in children. 
 
Methods: A retrospective review of demographic, microbiological and clinical data in children with 
bacteraemia due to Enterococcus spp. at Eskisehir Osmangazi University Hospital from 2004 to 2008 
was carried out. 
 
Results: A total of 49 children (27 boys, 22 girls) aged between 0-16 years were included. Univariate 
analysis showed that intensive care unit stay, mechanical ventilation requirement, urinary 
catheterization, indwelling catheter, presence of neutropenia and total parenteral nutrition infusion 
were found to be associated with mortality associated enterococcal bacteriemia. Regarding the high 
level gentamycine resistance, neutropenia and indwelling catheter were found to be associated with 
high level gentamycin resistance. When we specially focused on newborn group, previous 
hospitalization and umbilical catheterization were found to be associated with high level gentamycin 
resistance. Presence of entercococcal bacteremia is one of the major findings of the newborns whih 
required double-volume exchange transfusion. 
 
Conclusion: Enterococcus spp. bacteremia is associated with high mortality and the appearance of 
high-level gentamicin resistance have been clearly associated with intensive care unit stay and other 
contributors in intensive care. 
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Background: The aim of this study was to evaluate the macrolide susceptibility of all S. pneumoniae 
isolates with invasive pneumococcal disease (IPD) that were sent to the German National Reference 
Center for Streptococci between 1992 and 2008 and to evaluate trends in nonsusceptibility over time. 
The study was undertaken against the background of an impression of actually declining macrolide 
resistance rates. 
 
Methods: A population and laboratory based surveillance study was conducted to collect data about 
macrolide susceptibility of invasive pneumococcal disease. Minimal inhibitory concentrations (MIC) 
testing was performed using the broth microdilution method as recommended by the CLSI.  
 
Results: Data on macrolide susceptibility were available for 11,808 isolates from IPD. The overall 
nonsusceptibility rate of all isolates was 16.3% (intermediate (I), 0.3%; resistant (R), 16.0%). Among 
the most frequent serotypes, highest serotype specific nonsusceptibility resistance rates were 
observed for the serotypes 14 (69.7%), 6B (33.2%), 19F (26.5%) and 19A (26.1%). Higher resistance 
rates were observed among children (I, 0.2%; R, 23.8%) than among adults (I, 0.3%; R, 13.4%). 
Concerning childhood IPD isolates, maximum nonsusceptibility rates during the period under study 
were observed in 2005 (I, 0.3%; R, 32.3%), while in 2008, 0.0% of isolates were intermediate and 
15.2% resistant. Adult IPD isolates maximum nonsusceptibility rates were observed in 2005 also (I, 
0.0%; R, 18.6%). Nonsusceptibility rates in 2008 were 0.1% (intermediate) and 12.9% (resistant).  
 
Conclusions: After a continuous increase of macrolide nonsusceptibility in Germany reaching 
maximum values in 2005, a considerable decrease especially concerning childhood nonsusceptibility 
was noticed until 2008. 
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Background and aims: Bacterial infection remains a major problem in the management of burn 
victims. Nosocomial infection of Acinetobacter species and multi-drug resistant species are major 
obstacles in treatment of burn. This study is aimed at understanding colonization of burn wound and 
patterns of antibiotics resistance and choosing the effective antibiotics where MRSA and VRE are 
increasing in pediatric burn unit.  
 
Methods: Identification of bacteria and antimicrobial susceptibility test were performed in 918 
strains(427 children below 15 years old) of positive burn wound culture results. This study was 
designed retrospectively to investigate the pattern of burn wound colonization and antimicrobial 
resistance from January 1999 to December 2005 in Hangang Burn Center Korea.  
 
Results: This study revealed that Pseudomonas aeruginosa(44.7%) was the most frequently isolated 
organism. Next were CNS(16%), Staphylococcus aureus(14.3%), and Enterococcus species(10.4%). 
Pseudomonas aeruginosa was resistant against cephalothin(98.6%), cefepime(69,0%), and 
ceftazidime(66.2%). The incidence of oxacillin resistance among CNS(89.5%) and S. aureus(80.1%) 
was high. Staphylococci was susceptible to vancomycin(99.7%) and teicoplanin(98.2%). For 
Enterococcus, teicoplanin(100%) and vancomycin(97.7%) were the most effective drug. Acinetobacter 
species was resistant to ampicillin-sulbactam(100%), ampicillin(93.9%), gentamicin(85.0%), 
aztreonam(80.9%) and piperacillin(80.0%). 
 
Conclusions: Acinetobacter baumannii was isolated and showed multi-drug resistance but was 
susceptible to imipenem(33.3%). The spectrum of infective agents varies from time to time. Therefore, 
we need effective surveillance system for the resistant organisms to control the infection. 
Acinetobacter species rapidly change to multi-drug resistant organism. To prevent infection from 
various resistant strains, effective antimicrobial treatment is needed with careful surveillance of 
nosocomial infection. 
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Introduction and objectives: Infection by Enterobacteriaceae which are resistant to carbapenems is 
challenging problem in health care centers. The correct monitoring of patients for treatment by 
carbapenems was one of the most significant considering in this study.  
 
Methods: The urine samples of patients were gathered during six months. E.coli and Klebsiellae 
strains were detected. Susceptibility testings such determining of MIC and agar diffusion agar were 
performed for meropenem and imipenem for these strains and then carbapenemase coding gene 
detected by PCR method.  
 
Results : 197 strains isolated fro urine samples in which 138 E.coli and 58 Klebsiella pneumoniae 
were detected . 5 strains of E.coli ( 3.6 %) and 3 strains of Klebsiella ( 5.1%) were resistant to 
Imipenem and Meropenem and then kpc2 and kpc3 genes of their resistance were detected by PCR.  
 
Conclusion: There is no any comprehensive program for screening of resistant strains of bacteria to 
carbapenems in our country and worldwide but epidemiologic increasing of these strains should be 
considered. 
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Background and aims: Strains with decreased sensibility to ß-lactams have been selected in the last 
years in our geographic area. Identification of the Enterobacteriaceae resistance phenotypes and b-
lactamases genotypes in Dr Victor Babes Hospital, Bucharest (SVB), over Feb 1st-Aug 31, 2009.  
 
Methods: Standard stool cultures for Enterobacteriaceae isolation were collected from children 0-4 
years with acute diarrheal syndrome hospitalized in SVB. We have used: standard diffusimetric 
method (CLSI 2009, E. coli ATCC 25922) for antibiotic sensitivity testing, double disk diffusion for 
ESBL screen, PCR detection of bla genes, DNA sequencing using ABI Avant 3100 system and the 
programs BioEdit and BLAST for result's interpretation.  
 
Results: There were isolated 67 bacterial strains from 884 subjects. The etiology was: verotoxic E. 
coli/VTEC/6 strains; enteropathogic E. coli /EPEC/18; Salmonella BO/10; Salmonella DO/9; 
Salmonella CO/4; Shigella Flexner/3; Shigella sonnei òSò/ 2; Klebsiella pneumoniae/9; others/6.  
 
Resistance pattern was: 3/23 Salmonella at ampicillin, 1 ESBL(+) Shigella flexneri, 12/24 E. coli 
(EPEC,VTEC) at ampicillin, 1 ESBL(+) EPEC, 5/9 ESBL(+) Klebsiella pneumonia. The resistance 
genotypes were analyzed in 9 strains (E. coli/2, K. pneumoniae/7) and the results were: blaTEM: 1, 
blaSHV: 1, 11, 14, blaCTX-M: 3, 15. In E. coli was identifyed the association of blaTEM1 and blaCTX-M15 and 
in K. Pneumoniae we have found: blaTEM 1(7), blaSHV 1(3), blaSHV 11 (3), blaSHV 14 (1), bla CTX-M 3 (2), 
blaCTX-M 15 (5).  
 
Conclusions: 23/67 strains have a resistance phenotype to one ß-lactams and the 9/67 strains have 
more bla genes. The strains carring blaCTX-M are concomitent blaTEM1 carrier. 
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Background: During the last decade, enterococci have become important nosocomial pathogens. 
This increasing prevalence has been paralleled by the occurrence of multi-drug resistant (MDR) and 
high level gentamicin resistant (HLGR) strains.  
 
Methods: From September 2005 to 2006, a total of 638 enterococcal isolates were collected from 9 
medical centers in Tehran among adults and children. Confirmation of genus, species and detection 
of gentamicin resistance genes acomplished by PCR method. Antimicrobial susceptibility test was 
determined with disk diffusion and minimal inhibitory concentration (MIC) of HLGR isolates was 
assayed by microdilution methods. 
 
Results: The isolates were found to consist of Enterococcus faecalis (77.8%) and Enterococcus 
faecium (22.2%). Multi-drug resistance to most prevalent antimicrobials was present in 29% and 72% 
of the E. faecalis and E. faecium isolates, respectively. HLGR phenotype was detected in 64% of E. 
faecalis and 92% of E. faecium isolates. The aac (6´)-Ie-aph (2")-Ia gene were identified in 83% of E. 
faecalis and 100% of E. faecium HLGR isolates.  
 
Conclusion: The resistance to several antimicrobials and high level resistance to gentamicin shown 
by enterococcal strains obtained in this study is of concern because of the decrease in the therapeutic 
options for treatment of infections caused by enterococci. There was a strong association between 
high level gentamicin resistance and the aac (6´)-Ie-aph (2")-Ia gene. The high prevalence of MDR 
and HLGR enterococcal strains obtained, revealed the emergence of effective antibiotic therapy for 
enterococcal infections that should be based on accurate antimicrobial susceptibility tests and species 
identification. 
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Background and aims: This randomised, open, controlled, multicentre study 
(111507/NCT00652938) evaluated co-administration of GlaxoSmithKline Biologicals' human 
papillomavirus-16/18 AS04-adjuvanted vaccine (HPV) and hepatitis B vaccine (HepB). Co-primary 
objectives were to demonstrate non-inferiority of hepatitis B and HPV-16/18 immune responses at 
Month 7 for co-administered vaccines, compared with vaccines administered alone, in the according-
to-protocol cohort.  
 
Methods: Healthy female subjects, age 9-15 years, were randomised to receive HPV (n=247), HepB 
(n=247) or HPV co-administered with HepB (HPV+HepB; n=247) at Months 0, 1 and 6. 
Immunogenicity was evaluated at Months 0, 2 and 7. Solicited and unsolicited symptoms were 
reported for 7 and 30 days after each dose, respectively. Safety was evaluated throughout the study.  
 
Results: At Month 7, the hepatitis B immune response was non-inferior for HPV+HepB compared 
with HepB alone for anti-HBs seroprotection rates (97.9% versus 100%, respectively). Anti-HBs 
geometric mean titers (GMTs) [95% CI] were 1280.9 [973.3-1685.7] and 3107.7 [2473.1-3905.1] 
mIU/mL, respectively. The HPV-16/18 immune response was non-inferior for HPV+HepB compared 
with HPV alone for seroconversion rates (99.0% and 100% for anti-HPV-16; 99.5% and 100% for anti-
HPV-18, respectively) and for GMTs [95% CI] (19819.8 [16856.9-23303.6] and 21712.6 [19460.2-
24225.6] ELU/mL for anti-HPV-16; 8835.1 [7636.3-10222.1] and 8838.6 [7948.5-9828.4] ELU/mL for 
anti-HPV-18, respectively). Incidence and nature of solicited local and general symptoms, and 
unsolicited symptoms, were similar when vaccines were co-administered or given alone. No vaccine-
related SAEs were reported.  
 
Conclusions: Results support co-administration of HPV-16/18 AS04-adjuvanted vaccine with 
hepatitis B vaccine in females aged 9-15 years. 
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MACROLIDE RESISTANCE PHENOTYPE AND DETERMINANTS OF HIGH-LEVEL MACROLIDE-
RESISTANT STREPTOCOCCUS PYOGENES ISOLATED FROM CHINESE CHILDREN AND THE 

RELATIONSHIP WITH TN6002 

X. Shen, H. Lin, L. Feng, Y. Yang 

Beijing Children's Hospital, Capital Medical University, Beijing, China 

Background: A high prevalence of macrolide resistance Streptococcus pyogenes (S. pyogenes) in 
Chinese children have been reported.  
 
Aim: This study investigated the resistance phenotype and determinants and the relationship 
between Tn6002 on the 191 clinical isolates with MIC of over 512 ug/ml for erythormycin in Chinese 
children druing 2007-2008.  
 
Methods: Resistance genes ermB, ermTR, mefA, tetM tetO ,int, xis genes were detected, and two 
special fragments of Tn6002 were analyzed by sequencing . The emm type and pulsed-field gel 
electrophoresis were performed to analyze the strains.  
 
Resutls: Among the isolates, 87.93% of them were resistant to telithromycin; 92.63% were resistant 
to tetracycline; None of the isolates was resistant to penicillin G, ceftazidime, levofloxacin, and 
trimethoprim-sulfamethoxazole. All the isolates belonged to the cMLS phenotype. Of the 191 strains, 

95.81% 183/191 had the ermB gene; 4.19% 8/191 of the isolates contained the ermTR gene; 

but mefA was not detected. Among the ermB positive strains, 92.35% 169/183 of them carried the 

tetM gene and 93.99% 172/183  was positive for the int or xis genes. ErmB⁸tetM⁸int⁸and xis 

gene positive profile accounted for 86.91%(166/191) of them, which all carried the special fragments 
of Tn6002. emm12 and emm1 were the most prevalent types, with the PFGE type of H and A , 
respectively.  
 
Conclusions: This study indicated that there was a high prevalence of the transposon Tn6002 that 
carries ermB gene among the high-level macrolide-resistant S. pyogenes from Chinese children. 
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RAPID ANTIBIOTIC RESISTANCE DETERMINATION AND GENOTYPING OF MYCOPLASMA 
PNEUMONIAE BY PYROSEQUENCING 

E. Spuesens1, T. Hoogenboezem2, N.G. Hartwig1, A.M. van Rossum1, C. Vink2 

1Pediatric Infectious Diseases and Immunity, 2Laboratory of Pediatrics, Pediatric Infectious Diseases 
and Immunity, Erasmus MC - Sophia Children's Hospital, Rotterdam, The Netherlands 

Background and aims: Mycoplasma pneumoniae is a common cause of respiratory tract infections 
in children. The first choice antibiotics for treatment of these infections are macrolides. However, 
several recent studies have indicated that the prevalence of macrolide-resistance, determined by 
defined point mutations in the bacterial 23S rRNA, is increasing among M. pneumoniae isolates. It is 
obvious that methods allowing rapid detection of macrolide-resistance can be highly valuable for 
clinical decision-making. In this study, we set out to determine the utility of pyrosequencing as a 
technique to assess macrolide-resistance.  
 
Methods: By pyrosequencing, a short DNA sequence is determined in real time, using a PCR 
fragment as template. We applied this technique on two 23S rRNA gene targets and on a target within 
the P1 gene of M. pneumoniae. While the first two targets are employed to determine macrolide-
resistance, the latter is used for subtype classification. The three assays, which can be performed in a 
single run, were applied on a collection of 120 clinical M. pneumoniae isolates.  
 
Results: For each strain, the three targets were readily amplified and sequenced. Two strains were 
found that harbored a point mutation associated with a macrolide-resistant phenotype. The subtype 
classification corresponded completely with known sequence information. All pyrosequencing data 
were obtained within ~15 min after the start of the sequencing run. 
 
Conclusions: Pyrosequencing is a highly valuable technique for both genotyping of M. pneumoniae 
and rapid detection of macrolide-resistance, which is of ultimate importance in controlling M. 
pneumoniae infections. 
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IMMUNOGENICITY OF PHID-CV 3-DOSE PRIMARY VACCINATION CO-ADMINISTERED WITH 
PEDIACELÊ OR INFANRIX HEXAÊ IN THE NETHERLANDS 

M.R. van den Bergh1,2, J. Spijkerman1,2, N. François3, D. Borys3, L. Schuerman3, R.H. Veenhoven1, 
E.A.M. Sanders2 

1Department of Pediatrics, Spaarne Hospital, Hoofddorp, 2Department of Pediatric Immunology and 
Infectious Diseases, University Medical Center Groningen, Utrecht, The Netherlands, 3Global Clinical 

Research and Development Department, GlaxoSmithKline Biologicals, Wavre, Belgium 

Background and aims: Pneumococcal non-typeable Haemophilus influenzae protein-D conjugate 
vaccine (PHiD-CV; GlaxoSmithKline Biologicals) has been co-administered with various paediatric 
vaccines.1 This study (110142/NCT00652951) evaluated co-administration of PHiD-CV with DTPa-
IPV-Hib (PediacelÊ; Sanofi Pasteur MSD).  
 
Methods: In this single-centre, single-blind study in the Netherlands, infants were randomised (1:1:1) 
for PHiD-CV and DTPa-HBV-IPV/Hib (Infanrix hexaÊ; GSK Biologicals; Group 1;n=260), PHiD-CV 
and DTPa-IPV-Hib (Group 2;n=260) or 7vCRM (Pfizer) and DTPa-IPV-Hib (Group 3;n=260) at 2-3-4 
months of age. The primary objective was to demonstrate non-inferiority of the immune response 1 
month post-dose 3 in Group 2 compared with Group 1 using 22F-inhibition ELISA (pneumococcal 
serotypes) or anti-protein D ELISA. 
 
Results: Non-inferiority of Group 2 versus Group 1 was demonstrated for protein D and all vaccine 
pneumococcal serotypes except 18C. For 18C, the upper limit of the 95% CIs for the antibody GMC 
ratio between groups marginally exceeded the predefined non-inferiority limit of 2. For each vaccine 
pneumococcal serotype including 18C, percentages of infants reaching ELISA 0.2µg/mL were in the 
same ranges for both PHiD-CV groups. 
 
Conclusions: Antibody responses elicited by PHiD-CV co-administered with DTPa-HBV-IPV/Hib or 
DTPa-IPV-Hib were comparable for all vaccine pneumococcal serotypes except 18C. However, as 
high proportions of infants reached ELISA antibody concentrations Ó0.2Õg/mL for all vaccine 
pneumococcal serotypes, this may be of low clinical relevance.  
 
Reference: 1.Schuerman, Prymula. Exp Rev Vaccines 2009;8:1479-500 
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MACROLIDE RESISTANCE ASSOCIATION WITH GROUP A STREPTOCOCCUS EMM TYPES IN 
LATVIA 

D. Zavadska1, D. Berzina2, N. Pugachova3, E. Miklasevics2, D. Gardovska1 

1Dept.of Pediatrics, Riga Stradins University, 2Paul Stradins Clinical University Hospital, 3Children´s 
Clinical University Hospital, Riga, Latvia 

Group A streptococcus (GAS) is a strictly human pathogen that infects individuals of all ages with 
symptoms ranging from a carrier state to mild or acute pharyngotonsillitis and invasive disease. 
During the last years treatment of GAS pharyngitis has emerged as a critical issue due to the 
increased resistance to macrolides. The genetic diversity of GAS isolates correlate with macrolide 
resistance. 
 
Objective: To identify GAS emm types and macrolide resistance rates among pediatric GAS isolates 
collected from outpatients throat cultures in Children´s Clinical University Hospital. 
 
Materials and methods: GAS strains were isolated from pharynx of outpatients having acute 
pharyngitis symptoms from July 2002 to April 2007. Antimicrobial resistance of the isolates was 
determined as described in CLSI standarts. Antimicrobial resistance genes (ermA, ermB and mefA) 
were detected by amplification of streptococcal DNA with specific primers. GAS emm types were 
established by sequencing. 
 
Results: High level of resistance to macrolides was found - 75 isolates out of 96 (78%) were resistant 
to clindamycin and erythromycin, all strains were sensitive to vancomycin, linezolid, penicillin and 
ceftriaxone.  
 
Eight emm types were identified among first 39 tested GAS isolates, the most common type being 
89.0 (29/39; 74%) followed by 77.0 (3/39; 7%). Resistance to macrolides was found in 28 (99%) 89.0 
emm type strains. 
 
Conclusion: There is extremely high GAS resistance to macrolides - 78% (n=75). 
 
emm type 89.0 accounted to be the most common and for the highest percentage of macrolide 
resistance. 
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INTRAMEDULLARY SPINAL CORD ABSCESS. PATHOPHYSIOLOGY AND OUTCOMES 

M. al Barbarawi, W. Khraisat 

Jordan University of Science and Technology, Irbid, Jordan 

Intramedullary spinal cord abscess in children is extremely a rare infection of the central nervous 
system; and probably a devastating neurological condition. Clinical awareness of patients at risk is 
crucial for early diagnosis and intervention as this entity is one of the treatable conditions of 
paraparesis. Association with congenital neuro-ectodrmal abnormality in children is frequent. This 
pathology high lights the importance of complete neurological checks of infants as a part of their 
routine physical examination and early management of patients with congenital dermal sinus, 
prophylactic surgical resection of such a congenital anomaly is recommended by most authors to 
prevent serious infections of the central nervous system. However, once the abscess is established; 
immediate surgical drainage along side adequate antibiotics should be instituted. This may guarantee 
improving neurological outcome.  
 
In this communication the authors present their experience with four cases of intramedullary spinal 
cord abscess in children treated successfully with surgical drainage, intravenous antibiotics and neuro 
rehabilitation between 2001 and 2006 and discuss their results. We concluded that early diagnosis 
and treatment is essential; before a devastating mechanico-vascular insult of the spinal cord is 
established from rapid formation of the abscess and a swift expansion of the spinal cord within the 
limited intraspinal space. 
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INFECTIVE ENDOCARDITIS IN BOY AFTER CIRCUMCISSION 

R. Bejiqi1, R. Retkoceri1, M. Kelmendi2, H. Bejiqi3, N. Zeka2 

1Intensive Care, 2UCC Kosova, Pediatric Clinic, 3Health House, Prishtina, Albania 

Background: In Kosova circumcision usually is performed for cultural reasons, rare is performed for 
reducing the risk of urinary infections, treating of phimosis or balanitis. Complications after 
circumcision are rare and include bleeding, infection, meatal stenosis, and potentially include sepsis. 
In children wit congenital heart disease exit very high risk for bacterial endocarditis.  
 
Aim of presentation is presenting the boy with bacterial endocarditis after cultural circumcision.  
 
Presentation: 6 years old boy, with mild pulmonary stenosis, 7 days after circumcision witn normal 
local status of circumcision, started to has high fever, nights sweats, fatigue, myalgia and artralgia, 
headache and dyspnea. By auscultation tachycardia and very quite heart murmur was noted. After 
two days heart failure was expressed. In lab erythrocyte sedimentation rate (ERS) and C-reactive 
protein (CRP) and WBC were increased. From haemoculture three times was isolated Streptococcus 
faecalis. The same bacteria was isolated form region of circumcision. By cross-sectional 
echocardiography in level of pulmonary valve was identified vegetation of endocarditis and causing 
severe pulmonary stenosis and insufficiency. Child was treated 6 weeks by two antibiotics according 
the antibiogram. 
 
Conclusion: In country where the circumcision is often performed for cultural reasons prophylaxis of 
bacterial endocarditis is strongly obligated, especially in nondeveloping countries.  
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LEMIERRE'S SYNDROME CAUSING SEVERE MASTOIDITIS AND EXTENSIVE INTRACRANIAL 
COMPLICATIONS? 

A. Bennett1, U. Von Both1, H. Daya2, M. Sharland1 

1Paediatric Infectious Diseases, 2Ear Nose and Throat, St George's Hospital, London, UK 

Introduction: Lemierre's Syndrome can be a life threatening condition and was first described in the 
1930s as a rare illness consisting of oropharyngeal infection, thrombophlebitis of the internal jugular 
vein, and systemic metastatic infection. We discuss an atypical case of this disease and emphasize 
the need for a high index of suspicion for Lemierre's Syndrome in order to initiate appropriate 
investigations and treatment.  
 
Case presentation: A highly irritable 4-year-old girl presented to A&E with a severe left otitis media 
after receiving oral antibiotics. She rapidly deteriorated despite initiation of IV co-amoxiclav and 
ceftriaxone. CT head scan demonstrated mastoiditis and extensive thrombosis of the cavernous 
sinuses and internal jugular vein. Antibiotics were changed to meropenem, she underwent 
corticomastoidectomy and started anticoagulation. MRI head scan additionally revealed skull base 
osteomyelitis, narrowing of left internal carotid artery (ICA) and cerebral infarcts. She improved on 3 
weeks of IV meropenem and clindamycin, and was discharged on oral clindamycin and ciprofloxacin, 
still continuing anticoagulation. Follow-up MRI demonstrated complete occlusion of the left ICA. All 
cultures were negative. 16S PCR on mastoid tissue subsequently demonstrated Fusobacterium 
Necrophorum. 
 
Conclusion: This case highlights the challenges in diagnosing and treating Lemierre's Syndrome. It 
remains unclear and worth discussing whether this life threatening condition with its extended 
intracranial lesions was exclusively due to Fusobacterium Necrophorum, a known opportunistic 
pathogen, or the consequence of a different microbial entity. We advocate a high index of suspicion 
for this rare syndrome and early instigation of appropriate treatment and specialist diagnostic tests 
where required. 
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COMBINED HAPLOTYPES OF PROTEIN C AND ENDOTHELIAL PROTEIN C RECEPTOR 
ASSOCIATE WITH PROTEIN C LEVELS IN CHILDREN WITH MENINGOCOCCAEMIA 

A. Binder1, V.J. Wright2, S.N. Faust3, M. Levin2, W. Zenz1 

1Dep of General Paediatrics, Medical University Graz, Graz, Austria, 2Dep of Paediatrics, Division of 
Medicine, Imperial College London, London, 3Division of Infection, Inflammation and Immunity, 

University of Southampton, Southampton, UK 

Background: Meningococcal disease may present as sepsis, meningitis or a combination of both. 
Protein C (PC) is activated by binding to the endothelial PC receptor (EPCR). A soluble form of this 
receptor (sEPRC) inhibits both activated PC activity and PC activation by competing for PC with 
membrane-associated EPCR. One polymorphism in the EPCR gene (4678G/C) and two 
polymorphisms in the PC gene promoter (-1654C/T and -1641A/G) have been shown to affect PC 
levels. In patients with meningococcal sepsis, decreased PC levels have been correlated with severity 
and poor outcome. This prospective study examined the relationship between protein levels of the 
coagulation pathway on day 1 and EPCR and PC haplotypes. 
 
Methods and results: 54 previously healthy children with meningococcal infection admitted to St. 
Mary's Hospital, London, between January 1998 and November 2000, were included in this study. 
Out of 8 possible combinations, six variants were found. The haplotype combination PC(-1654T -
1641A) with EPCR haplotype A1 (4678G), both of which have been shown to be associated with 
higher PC levels in controls, was significantly associated with approximately a 50% increase of PC 
levels when adjusted for age (0.31 vs. 0.20 IU/ml, P = 0.004).  
 
Conclusions: This study provides the first evidence that it is rather an interaction between alleles of 
protein C and EPCR than single gene haplotypes, which influences levels of protein C in 
meningococcal sepsis.  
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THE A1A1 GENOTYPE OF ENDOTHELIAL PROTEIN C RECEPTOR ASSOCIATES WITH BLOOD 
PRESSURE AND OUTCOME IN CHILDREN WITH MENINGOCOCCAEMIA 

A. Binder, M.R. Müller, W. Zenz, Central European Meningococcal Genetic Study Group 

Dep of General Paediatrics, Medical University Graz, Graz, Austria 

Background: Meningococcal disease may present as sepsis, meningitis or a combination of both. 
Protein C (PC) is activated by binding to the endothelial PC receptor (EPCR). A soluble form of this 
receptor (sEPRC) inhibits both activated PC activity and PC activation by competing for PC with 
membrane-associated EPCR. Three haplotypes of the EPCR gene have been described, the A1 
haplotype is tagged by the rare allele of the 4678G/C polymorphism. This haplotype has been shown 
to affect PC levels and outcome in MI. In patients with meningococcal sepsis, decreased PC levels 
have been correlated with severity and poor outcome. This prospective, multicentre study examined 
the relationship between meningococcal disease and EPCR haplotypes. 
 
Methods: Blood samples and clinical information of 419 previously healthy children with 
meningococcal infection were collected from 107 paediatric hospitals in Germany, Switzerland, Italy, 
and Austria between 2000 until 2008. The EPCR (4600A/G and 4678G/C) polymorphisms were 
analysed in all subjects using a TaqMan assay.  
 
Results: Subjects homozygous for the EPCR A1 allele showed higher systolic (SBP) and diastolic 
(DBP) blood pressure nadirs during their stay in the PICU (86 vs. 77 mmHg SBP, P = 0.008 and 46 
vs. 40 mmHg DBP, P = 0.022) and a markedly reduced fatality rate (0.014 vs. 0.086, P = 0.026, OR= 
6.9 (95% CI = 1- 51)). 
 
Conclusions: This study provides the first evidence that the same EPCR haplotype associated with 
higher PC levels and favourable outcome in MI also strengthens cardiovascular response and survival 
in meningococcal sepsis. 
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BACTERIAL BLOOD-STREAM INFECTIONS IN NEUTROPENIC CHILDREN WITH 
HEMATOLOGIC/ONCOLOGIC DISORDERS AT A TERTIARY CARE CENTRE IN SAUDI ARABIA 

I. Bin-Hussain1, I. Barron2 

1Pediatrics, 2Infection Control, King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi 
Arabia 

Background: The aim of this study is to determine predominant pathogens and their susceptibility 
patterns among our pediatric neutropenic patients for proper selection of empiric antibiotic therapy.  
 
Methods: Retrospective chart review of pediatric patients with hematologic/oncologic disorders with 
bacteremia between January 1998 and December 2008. Demographic data, underlying diseases, 
bacterial isolates, and antibiotic susceptibility were analyzed.  
 
Results: One thousand eight hundred and eighty nine (1889) bacteremia episodes were identified. 
Gram negative bacteria (GNB) were more frequently isolated causing 954 episodes (51%). Of these, 
E. coli (23%), P. aeruginosa (21%), K. pneumoniae (18%), Enterobacter spp (7.9%), and S. 
maltophilia (7%). Seventy four percent of GNB were susceptible to pipracillin/tazobactam, 66% to 
ceftazidime, 66% to gentamicin and 41% to pipracillin. Eighty-seven percent of those tested were 
sensitive to imipinem/meropenem.  
 
Gram positive bacteria (GPC) caused 935 episodes (49%). Of these, coagulase negative 
staphylococcus was the most frequent (30%), followed by S. aureus (24%), S. pneumoniae (17%), 
viridans streptococcus (13%), and Enterococcus spp (10%). No VRE was isolated.  
 
Conclusion: Our results concur with observations of other studies that GNB is emerging as major 
cause for bacteremia in children with cancer. This supports not including vancomycin in the initial 
empiric therapy for febrile neutropenic patients. Further, there is a potential need for better utilization 
of conjugate pneumococcal vaccine to decrease the incidence of invasive pneumococcal diseases in 
our patient population.  
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BACTERIAL MENINGOENCEPHALITIS WITH DOUBLE AETIOLOGY IN CHILDREN 

S.C. Cambrea1, M.M. Ilie2, S. Diaconu2, C.N. Rugina3, E. Vasiliu4 

1Infectious Diseases Clinic, Faculty of Medicine, 'Ovidius' University, 2Children Infectious Diseases 
Department, 3Clinical Laboratory, Clinical Infectious Diseases Hospital, 4Pneumoftiziology 

Ambulatory, Pneumology Hospital of Constanta, Constanta, Romania 

Bacterial meningitis is an important serious illness worldwide. Tuberculous involvement of the central 
nervous system (CNS) is an important and serious type of extra-pulmonary involvement. It has been 
estimated that approximately 10% of all patients with TB have CNS involvement. In developing 
countries CNS tuberculosis is a disease of younger age group, usually childhood. The high morbidity 
and mortality of tuberculous meningoencephalitis (TBM) warrants an early diagnosis and treatment. 
On the other hand acute bacterial meningitis in children is a relatively frequent disease. Bacterial 
meningitis with double aetiology Mycobacterium tuberculosis and other bacteria were disease very 
rare in clinic.  
 
In Constanta County in the last 3 years (2007-2009) we noticed presence of 6 cases of TBM in 
children with age between 6 months and 6 years. We present three cases of children aged of 6 
months, 3 years and 5 years with meningitis with double bacterial aetiology: tuberculous and other 
bacteria (Neisseria meningitis - 2 cases and Streptococcus pneumonia - case). Two children were 
vaccinated BCG and another one wasn't. We analyze aspect of cerebrospinal fluids, 
electroencephalography (EEG), hemogram and inflammatory tests from blood and cerebral CT/MRI 
examination.  
 
Diagnosis of TBM was delayed in all cases. Internal hydrocephalus was present in two cases since 
first days of hospitalization and in third case was noticed later. Ventriculoperitoneal shunt was 
performed in two cases. In all these cases we registered important neurologic deficits; in one case 
neurologic deficits recovered, and in other two cases neurologic sequellae were severe and definitive 
invalidant.  
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HIB VACCINATION IMPACT ON MORTALITY FROM INVASIVE DISEASES IN UKRAINIAN 
CHILDREN 

L. Chernyshova 

Pediatric Infectious Diseases and Clinical Immunology, National Medical Academy of Post-Graduate 
Study, Kiev, Ukraine 

Immunologic prevention of Hib infection was included into Ukrainian Vaccination Calendar at the end 
of 2006. By the end of 2007 Hib vaccination inclusion in Ukraine was 47%-75% in different regions.  
 
We studied Hib vaccination efficacy in decrease of mortality in children from invasive diseases.  
 
Hib vaccination was performed under scheme 3, 4, 5 months with booster in 18 months. Ministry of 
Health official statistics was used to make conclusion about index of mortality in 1-year of life children 
from pneumonia, septicemia, and purulent meningitis per 10 000 alive newborns.  
 
Mortality index in children up to 1 year did not change seriously from 2004 till 2007 and was from 0.9 
to 1.3 per 10 000 babies which were born alive. After beginning of Hib vaccination index of mortality 
from septicemia decreased almost twice (from 1.3 in 2007 to 0.68 in 2008). Index of mortality from 
pneumonia in children up to 1 year was at the one level from 2004 to 2007 (2.9 - 2.6 per 10 000 of 
infants born alive) and only after introduction of Hib vaccination decreased to 1.7 (decrease in 1.5 
times in 2008). After Hib vaccination started purulent meningitis mortality decreased by 30% in 2008. 
Making deep analysis we have not found other reasons for decrease of mortality from invasive 
diseases in 2008.  
 
Hib vaccination made possible to diminish mortality of children younger than 1 year from invasive 
diseases. This confirms substantial role of Hib infection in etiology of invasive diseases of children in 
Ukraine.  
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ACUTE MASTOIDITIS: EXPERIENCE IN A TERTIARY-CARE CENTER IN THE SOUTH OF SPAIN 
DURING 1999-2008 PERIOD 

B. Croche, A. Porras Gonzalez, I. Obando 

Pediatria, Hospital Infantil Virgen del Rocio, Sevilla, Spain 

Introduction: An increase in both the incidence and severity of acute mastoiditis (AM) has been 
recently recorded in many different geographical areas. Causes remain unclear.  
 
This study aims to analize our clinical and epidemiological data to contrast it to these reports.  
 
Material and methods: Retrospective chart review of 145 patients diagnosed of AM from 1999 to 
2008 in our tertiary-care center, including clinical, epidemiological, microbiological, treatment and 
outcome data.  
 
Results: Annual incidence presented a changeable trend throughout the time of the study. Annual 
mean cases were 14.5 cases per year. Mean age was 4.3 years. 58% were males. 57% received pre-
admission oral antibiotics, mainly beta-lactamics (79%). Most frequent presenting clinical findings 
were fever, protrusion of pinna (74%), otalgia (71%) and postauricular swelling (70%). Microbiological 
cultures were performed in 59% cases; S.pneumoniae was the most isolated. CT scanning was 
performed in 56% cases. 100% received parenteral antibiotherapy. Median duration of treatment was 
5 days. 31% patients underwent some otorhinolaryngology surgical procedure. 12% presented 
extracranial complications. 8% presented intracranial complications; a significant increase in these 
complications was observed when comparing the first with the last 5 years of the study.  
 
Conclusions: We report a remarkable changeable trend in the annual incidence of AM throughout 
the time of study. We cannot confirm the increase reported by others. We underline the increase in 
the incidence of intracranial complications in the second time period. 
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COMMUNITY-ACQUIRED E. COLI BACTERAEMIA: 1995-2009 
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Background and aim: E. coli has been the third most frequently isolated bacteria in blood cultures 
(BC) at our emergency service in the last 15 years. Some authors reported an increase in relative 
incidence of E. coli bacteraemia in recent years. The aim was to analyse trends, clinical, laboratory 
and microbiological data of E. coli bacteraemia.  
 
Methods: Retrospective analysis of cases with positive BC for E. coli between 1995-2009. 
Nosocomial infections were excluded.  
 
Results: E. coli was identified in 29 children (16 boys), 12 (41%) cases were diagnosed in the second 
half of the study. The median age was 1.3 months: 12(41%) were < 28 days and 27(93%) were Ò12 
months. Twenty cases (69%) presented in the first 24 hours. Fever was the most common symptom 
(27, 93%). In the neonatal period the median leukocyte count was 12.5x103/mL and median C 
reactive protein was 11.8mg/dL. The diagnosis were: acute pyelonephritis (APN) (66%), sepsis (21%), 
meningitis (7%), cholangitis, occult bacteremia and appendicitis (1 each). 7/19 APN were diagnosed 
in the neonatal period. One child died (sepsis), 1 had a subdural effusion and 2 had brain abscesses. 
Resistances were: 28% to ampicillin, 15% to amoxicillin/clavulanate, 21% to cefalotin, 0% to 
cefotaxime and aminoglycosides.  
 
Conclusions: We did not see an increase of E. coli bacteraemia over the last 15 years. Infections 
occurred mainly in the neonatal period and first year of life and the most frequent diagnosis was APN. 
One third was resistant to ampicillin. Most of the cases had a good outcome. 
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MYCOPLASMA PNEUMONEA INFECTION IN ADENOID TISSUE 

F. Ebrahimi Taj, S. Nourbakhsh, M. Baratti, M. Bahrampour 

Iran University of Medical Sciences, Tehran, Iran 

Objective: Adenoid and tonsils are the main parts of Waldier´s ring. Secondary bacterial infections 
can lead to adenoid enlargement, adenoiditis and sinusitis. Previous studies showed relatively 
frequent prevalence of Mycoplasma infections in Iranian patients. The use of PCR method for 
investigation of atypical organisms such as mycoplasma in adenoid tissue can help treatment and 
reduce unneccesery surgery. 
 
Methods: This is a cross-sectional study from 2006 to 2007 in 53 adenoid samples after 
adenoidectomy in Raso-e-akram hospital, Tehran, Iran. At first DNA extraction of adenoid tissue were 
done then mycoplasma DNA detection were performed by PCR method. 
 
Results: Patient´s age was between 3 and 14 year (mean = 8 ± 1.98). There were 27 girls (51.9%) 
and 25 boys (48.1%). The specific DNA of mycoplasma was detected in 12 (27.9%) of 43 patients. 
Specific DNA of mycoplasma had no significant correlation with sex, age groups and operation 
season.  
 
Conclusion: PCR is a sensitive and specific method to detect DNA of mycoplasma of patients after 
adenoidectomy. Mucoplasma infection of upper and lower respiratory infections after age of 3 year 
can remain as a chronic infection in lymphoid tissues such as adenoid in 30% of children. Antibiotic 
therapy against mycoplasm can protect from adenoid hyperthrophy and decrease the rate of 
adenoidectomy.  
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MYCOPLASMA PNEUMONIAE ENCEPHALITIS OF A BASAL GANGLIA 

N. Elhafidi1, B. Allouch2, F. Benbrahim1, A. Chellaoui3, C. Mahraoui4 
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Introduction: Mycoplasma pneumoniae is usually responsible of lung infections, may also be 
involved in other extra-pulmonary manifestations such as encephalitic ones.  
 
Encephalitic affection usually results either from a direct invasion of brain parenchyma by bacteria or 
by an autoimmune phenomen, or possibly by thromboembolism mechanism.  
 
Comment: Taha is a 5-years-old boy who present at the waning of low acute respiratory infection 
behavior disorder, agitation, lethargy all associated to fever. Lumbar puncture showed a lymphocytic 
meningitis. MRI showed involvement of the basal ganglia and white matter, serology showed the 
presence of IgM in favor of a recent infection with Mycoplasma pneumoniae ; the treatment consisted 
of antibiotherapy by erythromycin orally for 15 days . The evolution is favourable with a delay of 15 
months and a control MRI is normal.  
 
Conclusion: Mycoplasma pneumoniae encephalitis must be considered in case of any severe 
encephalitis with or without respiratory involvement. Treatment is available. The recovery takes 
several weeks with the possibility of sequela but the prognosis remains generally favourable.  
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THE ATHEROSCLEROSIS AND CHLAMYDIA PNEUMONIAE IN PATIENTS WITH 
CARDIOVASCULAR DISEASE (CAD) 
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1Medical Faculty, Pediatric Infectious Research Center, 2Medical Faculty, 3Shahid Beheshti University 
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Cardiovascular disease (CAD) is the leading cause of death in developed countries. The cause is 
multifactorial. A substantial proportion of patients with CAD do not have traditional risk factors. 
Infectious diseases may play a role in these cases, or they may intensify the effect of the risk factors. 
The association of CAD and Chlamydia pneumoniae infection is firmly established, but causality is yet 
to be proven. We investigated their presence in carotid atherosclerotic plaques. 102 plaques 
atherosclerotic in dead patients were available for examination in Tehran, Iran. The highly sensitive 
polymerase chain reaction method was employed with primers specific for this agent. The presence of 
Chlamydia DNA was detected in 22 (23.3%) out of 102 examined samples. The presence of 
Chlamydia DNA in these patients supports the hypothesis that this agent has an association with 
atherosclerosis.  
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ACUTE BACTERIAL MENINGITIS IN CHILDREN: MENINGOCOCCAL OR PNEUMOCOCCAL 
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1Hospital Espírito Santo EPE, Évora, 2Hospital Santa Maria, Centro Hospitalar Lisboa Norte EPE, 
Lisbon, 3Hospital Garcia de Orta EPE, Almada, 4Hospital de Faro EPE, Faro, Portugal 

Introduction: Neisseria meningitidis and Streptococcus pneumoniae are, nowadays, the leading 
cause of bacterial meningitis in Portugal. Many experts recommend adding vancomycin and 
dexametasone to ceftriaxone, in the initial management of pneumococcal meningitis.  
 
The purpose of this study was to determine clinical and laboratorial differences between 
pneumococcal and meningococcal meningitis when presenting at emergency department and 
bacteriological results are pending.  
 
Methods: Retrospective analysis of clinical and laboratorial data of 58 children admitted to three 
portuguese hospitals with the diagnosis of pneumococcal and meningococcal meningitis in a six year 
period. Univariate analysis was performed, using X2/Fisher's exact test for discrete variables and 
Student's t-test for continuous variables (significance level 0.05). Age adjustment was performed 
using binary logistic regression.  
 
Results: A total of 32 cases were attributed to N. meningitidis (mean age 2.9±3.2 years) and 26 to S. 
pneumoniae (4.7±4.8 years) (p=0.105). Focal neurologic signs (OR9.8, CI95% 1.1 to 90.9, p=0.036), 
seizures (OR9.2, CI95% 1.0 to 83.0, p=0.038), lower CSF/serum glucose (0.22±0.23 vs 0.36±0.23, 
p=0.05) and higher CSF protein (286±181 vs 180±131mg/dL, p=0.026) were more common in 
pneumococcal meningitis. Hemorrhagic skin lesions (OR0.01, CI95% 0.002 to 0.120, p< 0.001) were 
more common in meningococcal meningitis. When adjusted for age, the clinical signs reported 
remained significantly different between groups.  
 
Discussion: The sample is small and the OR values obtained have large confidence intervals. 
However, the results are in agreement to literature and suggest early treatment as pneumococcal 
meningitis in a child presenting with focal neurological signs and seizures.  
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Background and aims: Infection is a main problem associated with central venous catheters. This 
study assesses the effectiveness of ALT for treating catheter infections in children.  
 
Methods: Catheter infection was defined as quantitative blood culture counts through a catheter 4-
fold greater than concurrent peripheral blood culture. All children hospitalised in the Paediatric 
Oncology and Haematology Department between January and August 2009 with an episode of 
catheter infection were included. ALT was started with vancomycin for Gram-positive cocci, amikacin 
for Gram-negative bacilli, or liposomal anfotericin B for yeasts. Cure was defined as negative cultures 
and lack of symptoms without catheter removal at 28 days after the therapy.  
 
Results: Twenty-three episodes in 21 children were included. Median age was 4 years (range: 6 
months-14 years). The underlying condition was haematological disease (9 patients), oncological 
diseases (9) and haematopoietic stem cell transplantation (3). The most frequently isolated pathogen 
was coagulase-negative staphylococcus (19 episodes), Staphylococcus aureus (1), Escherichia coli 
(1) and Candida sp. (2). Twenty episodes were cured (87%). There were 3 therapeutic failure: 
reinfection by coagulase-negative staphylococcus (1), withdrawal of the catheter (1 S. aureus, 1 C. 
parapsilosis).  
 
Conclusions: ALT seems to be effective for treating long-term catheter infections in this group of 
patients. 
 
 



113 
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1Paediatric Infectious Diseases and Immunodeficiencies Unit, 2Microbiology Department, 3Preventive 
Medicine Department, Vall d'Hebron University Hospital, Barcelona, Spain 

Background and aims: Meningococcal disease is an important public health problem. The serogroup 
C conjugate vaccine was introduced in Spain in the immunization schedule in October 2000. RT-PCR 
to Neisseria meningitidis has been used as a diagnostic procedure in our hospital since 2003. Our 
aim was to describe the evolution of invasive meningococcal disease in our hospital in relationship to 
these factors. 
 
Methods: A retrospective study of all children with microbiologically confirmed meningococcal 
disease admitted to our hospital between 1997 and 2009 was performed. Children were divided in two 
groups according to the date of introduction of the serogroup C conjugate vaccine.  
 
Results: 137 patients were studied (56 in the 1997-2000 period [14 cases/year] and 81 in the 2001 - 
2009 period [9 cases/year]). Serogroup was identified in 121 cases (88.3%). In the first period, 
serogroup C represented 38.8% of the isolates (19 cases, 4.8/year) while serogroup B accounted for 
61.2% of them (30 cases, 7.5/year); in the second period, 9.7% (7 cases, 0.8/year) of the isolates 
were serogroup C and 90.3 % (65 cases, 7.2/year) were serogroup B (p< 0.05). Nine patients died 
(6.6%). PCR was positive in 19 patients with negative cultures (28.8%).  
 
Conclusions: A decrease of 74.5% in the proportion of meningoccal disease by serogroup C was 
observed. Serogroup B incidence of meningococcal disease in our area remained stable; efforts in 
prevention should focus in this serogroup. PCR is an useful tool in invasive meningococcal disease 
with negative cultures. 
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1Paediatric Infectious Diseases and Immunodeficiencies Unit, 2Microbiology Department, Hospital Vall 
d´Hebron, Barcelona, Spain 

Background and aims: Recent reports have suggested that the epidemiological profile of invasive 
Staphylococcus aureus infections is changing. To describe trends in paediatric Staphylococcus 
aureus bacteraemia (SAB) epidemiology, severity and antimicrobial resistance at a tertiary-care 
hospital from 1995 to 2008. 
 
Methods: The clinical records of children (< 16 years of age) with SAB admitted from January 1995-
December 1999, January 2000-December 2002 and January 2006-December 2008 were 
retrospectively reviewed. 
 
Results: A total of 217 episodes among 206 patients were identified (16, 24 and 22 cases/year in 
each period respectively). No significant age or gender differences were observed. There were more 
non-caucasians affected in the latter period (p< 0,001). Preexisting comorbidity was frequent (82%, 
58% and 69% respectively) (p=0,011). Nosocomial SAB predominated in all periods (13, 16 and 15 
episodes/year) but an increase in community-acquired cases was observed in the last two periods (2, 
8 and 7 episodes/year) (p< 0,001). Intravenous catheters were the commonest source of SAB (57%, 
43% and 61%). The prevalence of methicillin-resistant SAB increased from 2,5% to 11% to 13,5% 
(p=0,03). Community-acquired methicillin-resistant SAB was only present in the last two periods 
representing 12,5% and 11% of the total of methicillin-resistant S. aureus (MRSA) strains. The 
mortality rate related to SAB was similar in the three periods (3,8%, 1,4% and 3%). 
 
Conclusions: Community-acquired SAB was more frequent in the last two periods. A five-fold 
increase in MRSA incidence was observed throughout the years. Community-acquired methicillin-
resistant SAB is increasing but it is still uncommon in our area. Overall mortality rates were 
comparable. 
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Background and aims: Staphylococcus aureus is a leading cause of bloodstream infections in 
childhood, associated with substantial morbidity and mortality. To describe the epidemiology, risk 
factors, microbiological features and outcome of paediatric Staphylococcus aureus bacteraemia 
(SAB) in a tertiary-care centre over a 3-year period.  
 
Methods: A retrospective medical charts-review of all children (< 16 years of age) admitted to our 
hospital from January 2006 to December 2008, with blood cultures positive for S. aureus was 
conducted. Relevant information regarding patient demographics, laboratory results and outcome was 
recorded.  
 
Results: Sixty-six episodes of SAB among 65 patients (63% males, 62% caucasians) were identified. 
The overall incidence was 3.7 episodes per 1000 hospital admissions. The mean age was 4.5 years 
(3 days-15 years), 45% younger than 1 year. Forty-five (69%) had preexisting comorbidity. Fifty-four 
cases (82%) had risk factors associated to SAB. Thirteen episodes were community-acquired, nine 
were healthcare-associated with a community onset and forty-four were nosocomial. Intravenous 
catheters were the commonest source of SAB (61%). Four patients had a secondary focus of 
infection. Only two episodes of endocarditis were identified. Nine cases were due to methicillin-
resistant S. aureus (MRSA) strains, only one of these was community-acquired. A single patient 
suffered from recurrent disease. There were five deaths, only two related to SAB (3%).  
 
Conclusions: SAB occurred largely as hospital-acquired infection. The presence of intravascular 
devices was an important risk factor. Complications such as endocarditis or metastatic infections were 
infrequent. MRSA bacteraemia was uncommon. The recurrence and mortality rates were low. 
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PREVALENCE OF ST59-MRSA-IVA COMMUNITY-ACQUIRED METHICILLIN-RESISTANT 
STAPHYLOCOCUS AUREUS IN CHINESE CHILDREN 

J. Geng, D. Wu, Y. Yang, X. Shen 
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Background and aims: Community-acquired methicillin-resistant Staphylococcus aureus (CA-
MRSA) infections are increasingly noted worldwide. We aimed to investigate the major clone and 
clinical characteristics of CA-MRSA infections in China.  
 
Methods: One hundred and twenty-eight children with CA-MRSA infections were enrolled in this 
study. Clinical information was collected and analyzed. Strains from the children were analyzed by 
multilocus sequence typing (MLST), staphylococcus cassette chromosome mec (SCCmec) typing, 
and spa typing. The Panton-Valentine leukocidin (PVL) gene was also detected.  
 
Results: ST59-MRSA-IVa with t437 accounted for 45.3% of occurrences, making it the most 
prevalent clone. We found 10 isolates of ST338-MRSA-IVa clone, which also belongs to CC59. The 
majority of the 58 strains of ST59-MRSA-IVa with t437 clone were from skin and soft tissue infections 
(SSTIs) (22; 37.9%), followed by pneumonia (19; 32.8 %).The rest was septicemia and vaginitis. In 
the 22 cases of SSTIs, the majority were impetigo (10; 45.5%) and abscesses (7; 31.8%). The rest 
was cellulites, infected wounds, omphalitis, paronychia, and folliculitis. Fifteen of the 22 isolates 
(31.9%) were PVL-positive, and the abscesses infected with PVL-positive strains usually required 
incision and drainage. In the 19 cases of pneumonia, eight of the strains were PVL-positive, and all 
the PVL-positive strains with the ST59-MRSA-IVa clone did not cause necrotic cases.  
 
Conclusions: The infections caused by CA-MRSA isolates in Chinese children are largely associated 
with the ST59-MRSA-IVa clone. The abscesses infected with PVL-positive strains usually required 
incision and drainage, and PVL-positive strains did not correlate with necrotizing pneumonia. .  
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Introduction: Meningitis continues to be an important cause of morbidity and mortality in children. 
Epidemiological changes are occurring since new vaccines reach a major part of the population. This 
study intended to investigate etiology and antibiotics' susceptibility in an era of high vaccination 
coverage against Neisseria meningitidis (NM), Haemophilus influenzae type b (Hib), and 
Streptococcus pneumoniae (PN) (seven serotypes).  
 
Methods: Retrospective analysis of clinical records of children with bacterial meningitis (with bacterial 
isolate) admitted to three hospitals in Portugal during 2003-2008. Neonates and neurosurgical 
patients were excluded.  
 
Results: Sixty-three children were included (median age 21,0 months). Bacterial isolates were: NM- 
32 (50,8%); SP- 26 (41,2%); Haemophilus influenzae, Staphylococcus aureus- two (3,2%) each and 
Streptococcus pyogenes- one (1,6%). An identifiable risk factor was found in 21 (33,3%). NM 
serogroups were: B (25), C (one, not vaccinated), Y (one), undefined Y/W135 (three), unclassified 
(two). SP serotypes were: 19A (three), 23F (two), and 14, 24F, 33F, 34 (one each); 17 strains 
unclassified. Considering serotypes included in heptavalent vaccine, two had no vaccine and one 
complete vaccination. We documented one case of Hib vaccine failure. All isolates were sensitive to 
penicillin and third-generation cephalosporins except one SP 19A resistant to both and one 
unclassified SP to penicillin.  
 
Conclusions: NM is still the main cause of meningitis in portuguese children, with a high prevalence 
of serogroup B after universal vaccination against NM-C. SP strains not included in heptavalent 
vaccine are acquiring a relevant role. Resistance to penicillin is not a major issue in invasive strains.  
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Discrimination between bacterial and viral meningitis at hospital admission may be difficult if there are 
neither a severe clinical picture nor prompt access to positive bacteriological result. This study aimed 
to build an easy to perform predictive model for bacterial etiology based on objective laboratorial 
results readily available on all hospitals.  
 
Retrospective clinical data analysis of children admitted with acute meningitis to three portuguese 
hospitals in a six year period. Bacterial etiology established by microbiological identification 
(cerebrospinal fluid (CSF)/blood) and viral etiology whenever negative cultural exam and resolution 
without antibiotics. Newborns and neurosurgical patients were excluded. We identified variables 
related to bacterial etiology and selected suitable cut-offs using Receiver-Operating Characteristic 
curves.  
 
127 children were included, 63 with bacterial and 64 with viral meningitis. Five variables were found to 
have major diagnostic value: blood C reactive protein (CRP) (Area Under the Curve (AUC) 0,914), 
CSF protein (AUC: 0,865), CSF/blood glucose (AUC 0,856), CSF cells (AUC 0,820) and CSF glucose 
(AUC 0,709). Assigned as cut-offs values: CRP >5mg/dL, CSF protein >60mg/dL; CSF/blood 
glucoses < 0,5; CSF cells >150/µl and CSF glucose < 50mg/dl. We tested a model assigning to each 
variable a rate of 0-2 (first two) or 0-1 and found a classification Ó3 to have: 85,2% sensitivity, 83,9% 
specificity, 86,7% negative predictive value and 82,1% positive predictive value.  
 
This predictive model is simple to use and, after validation in an independent sample, may be useful 
guiding therapeutic decisions. It should not be considered in newborns, neurosurgical patients, 
immunodeficiency and clinical severity. 
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Background and aims: Children with hydrocephalus and ventriculo-peritoneal shunt (VPS) have a 
predisposition to meningitis. The aim of our study was to analyze clinical, bacterial and microbiological 
characteristics of meningitis in this group of children.  
 
Methods: Retrospective collection of data from clinical files of patients admitted with the diagnosis of 
meningitis and previous hydrocephalus with VPS in one portuguese hospital in six years (2003-2008).  
 
Results: Ten children were selected with a mean age of 25,6 ± 33,2 months; 70% were male. 
Regarding typical clinical signs, 5 presented with vomiting, 3 with neck rigidity and one with 
headache. None had sepsis. Mean cell count on CSF was 1178,38 ± 1824,08 cells, CSF protein 
257,48±203,45, ratio CSF glucose/Blood Glucose was 0,33 ± 0,23, blood leukocyte count was 19597 
± 6538 cells/mm3 and CRP was 9,3±10,4 mg/dL. CSF culture was positive in 6 cases: 
Staphylococcus aureus (2), Pseudomonas aeurginosa (2), Streptococcus mittis(1) and S. 
pneumoniae (1). This children had longer hospitalization (mean:56,6 days; p=0,007) when compared 
with children without hydrocephalus. CNS Imaging showed acute hydrocephalus (1), brain abscess 
(1) and Extra-Axial Collection (1). None had sequels from the acute episode.  
 
Conclusions: Longer hospital stay is explained by the need for VPS replacement after CSF 
sterilization. Bacteria causing meningitis are different in children with VPS vs previous normal 
children. These bacteria may be less invasive, once they arise from contiguity, and not from blood 
spread, leading to mild clinical course and the achievement of good results with prompt treatment. 
 
 



120 
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Introduction: Retrospective review of charts of the patients admitted to a tertiary care children´s 
hospital due to late-onset streptococcal B group sepsis between 1998-2010.  
 
Patients and Methods: Streptococcus agalactiae is one of the main agents that cause sepsis in 
infants. Late-onset sepsis presents after the seven day of life. In spite of preventive measures, in the 
last years it seems to have been a slight increase of this entity.  
 
Results: Nineteen cases were reviewed (median age of 48 days-old, male 47%). Only two cases of 
maternal colonization were found. Thirteen out of nineteen were breastfed. Four of the children had 
sepsis as first manifestation. Two of them were initially suffering from cellulitis/adenitis, one with 
onfalitis and another with meningitis. The other cases suffered fever of unknown origin. Three children 
required PICU. The average stay due to parenteral antibiotherapy was eleven days. The most 
common regimen was ampicilin plus gentamycin or cefotaxime. The outcome was positive in all cases 
without neither sequelae nor deaths. The recurrence rate was 1/19%. In this cases also TLR2 
pathway was assessed due to lack of inflamatory response. 
 
Conclusions: Late-onset streptococcal B group sepsis tipically presents with fever, irritability and loss 
of hunger. It can also appear like a septic shock or cellulitis/adenitis. In most cases are RNT with 
adecuate weight for its gestacional age, breastfed. Although it is a potential serious infection that must 
be recognised and treated as soon as possible, a great amount of them gets over without presenting 
any consequences nor deaths. 
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EXTENSIVE SPINAL EPIDURAL ABCESS (SEA) IN ADOLESCENT 
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1Pediatric Surgery, 2Pediatric Emergency, University Hospital of Nice, Nice, France 

Objective: To remind clinicians of a rare diagnosis in children. 
 
Patient: A 13 year-old adolescent presented headache, fever at 39°5C, lumbar pain without 
neurological deterioration, no cutaneous or other infection causes, and no signs of meningitis. C-
Reactive protein and leucocytes were high (168 mg/l; 15500/mm3). A MRI showed a posterior abcess 
to the spinal cord on the lumbar region. Despite 3 days of triple intravenous antibiotherapy by 
Ceftazidine, Gentamycine and Fosfomycine, the evolution was bad. A new MRI showed an extensive 
abscess from C7 to L5. We decided to perform surgery by T5 and L4 laminectomy to evacuate the 
pus. Susceptible Staphylococcus aureus to the choosen antibiotic was cultured from the 
intraoperative sample. Rapid clinical improvement was observed. Intra-venous antibiotics were 
continued for 3 weeks, then Oxacilline given orally for a total of 4 weeks. The evolution was good. 
 
Discussion: SEA is a very rare in children. Frequent absence of classic neurologic symptoms is a 
real difficulty in children resulting in delayed diagnosis and permanent paraplegia in many cases. MRI 
is indicated in young patients who present fever and back tenderness of unknown cause. There is 
significant debate in the literature regarding the optimal management. Some have advocated 
conservative treatment with intravenous antibiotics alone, recent studies have shown that patients 
treated without early surgery are more likely to have poor outcomes. 
 
Conclusion: An intense back pain in a febrile child leads to think about SEA and justify an early MRI 
and treatment adding surgery to antibiotics. 
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Background: Early-onset sepsis (EOS) and GBS infections cause a high morbid-mortality in 
neonates. The infection rate varies and our aim was to assess the evolution of infection indexes 
before and after the implementation of GBS screening (GBS-S) in pregnant women. 
 
Subjects and methods: In a population of 2746 consecutive livebirths (LB), the EOS rate due to any 
microbe, GBS bacteraemia (GBS-B) rate, positive cord blood culture (P-CBC) and overall CBC done 
as well as number of VLBW (< 2000 g) have been done in three periods: before starting GBS-S, 
period I (2005-006), at the beginning of GBS-S, period II (2007 - 2008), and at the full implement of 
GBS-S, period III (2009 - February 2010). 
 
Results: In periods I/II and III, EOS/1000 LB rate increased steadily (1.16 / 1.86 / 2.32), and GBS-
B/1000 LB rate reached an upper level in period II and decreased thereafter (1.0 / 2.1 / 0.9). The rate 
of (P- CBC) /1000 LB also rose through the three periods (1.2 / 3.8 / 4.9). The overall CBC /1000 LB 
done also increased in the three periods (1.2 / 3.8 / 4.9) as well as number of VLBW (33/ 101/ 131). 
There were none death due to EOS. 
 
Conclusions: Over an 5-year period the rate of EOS has risen steadily according to increment of 
VLBW infant births. Incidence of GBS-B remained at a low rate. Early use of prophylactic antibiotics in 
neonates with infection risk factors is responsible for the null mortality registered. 
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Atopic dermatitis is a chronic, inflammatory skin disease with high prevalence. The skin of patients 
with AD is usually colonized by Staphylococcus aureus its exotoxins especially Staphylococcal 
Enterotoxin B may enhance the cutaneous nflammation.To determine the prevalence of (SEB)-
specific IgE antibodies in AD patients and relationship with severity of disease,forty children with AD 
were entered the study .All of them fulfilled the criteria of Hanifin and Rajka. Bacterial specimen was 
isolated from three areas of skin lesions and strain was identified by culture .Serum total IgE and 
(SEB)-specific IgE antibodies were measured by ImmunoCAPsystem. The severity of AD was 
measured by using Scoring Atopic Dermatitis (SCORAD).Forty patients, 13 females and 27males 
(ratio=2.07) with median age of 9 months entered the study. Among them 27 patients (67.5%) had 
positive S.aureus cultures that 55.6% showed severe clinical manifestation of AD (P=0.006).The 
mean serum total IgE was 601.5 IU/ml and 40% of patients had high serum IgE levels (Ó500 
IU/ml).There was a positive relationship between SCORAD and serum total IgE level (r=0.438, 
P=0.005). Among patients, 17.5% had (SEB)-specific IgE antibodies .There was a significant 
correlation between the presence of (SEB)-specific IgE antibodies and the disease severity 
(P=0.003). The presence of (SEB)-specific IgE antibodies and culture growth was significant (P=0. 
048).  
 
Due to these results and correlations, it is strongly recommended to educate hygiene to these 
patients and to perform antibiotic as prophylaxis and treatment strategies against Staphylococcus 
aureus in children with severe atopic dermatitis.  
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Background and aims: The typical, non-connected with diarrhea (D- VTEC +) HUS is appeared 
more rare as a cause of acute renal insufficiency at first childhood than post-diarrheal (D+ VTEC+) 
HUS.  
 
Methods: 5 years-old boy appears fever - sore throat 2 days long - symptoms for which he is treated 
with Clarithromycin p.os due to Strep test positive. After one day, abdominal pain, vomits, petechial 
rash of body and lower limps appear. The child is pale, dehydrated and suffers from epigastric pain. 
Laboratory testing: WBC 18.460, N 82%, Ht 21%, Hb 7gr/dl, Reticulocytes 1.6%, PLT 90.000, 
Coombs(-), ESR 84, CRP 27 (normal ranges 0-0, 5), Ur 155, Cr 1.7, K 3.3, Na 136, SGOT 49, SGPT 
16, total biluribin 1.6, AMS 3.600, lipase 5.402, total protein 6, albumin 3.5, pharyngeal culture :Group 
A b-hemolytic Streptococcus. Urine sample: Hb ++, albumin ++, RBC 25-27/hpf, granulocytes 13-15/ 
hpf, haemorrhagic cylinders 2-4/hpf, urine AMS 9552, CFR 56ml/min/173m2. Urine- stool cultures: 
normal, abdominal U/S: kidney: with no pathological findings, pancreas:increased dimensions, 
duodenum:fattening of adjacent wall.  
 
Results: Due to findings of HUS complicated with pancreatitis, the feeding stopped, fluids and 
electrolytes were regulated, blood transfusion, plasma administration, allopurinol and IV cefotaxime 
were administrated. Patient's blood pressure was between normal ranges. After 7days of 
hospitalization he was re-feeded and his clinical status and laboratory testing were improved.  
 
Conclusions: The case is presented due to its rarity, especially referring to its cause and its 
complication.  
 
Bibliography: Neild G: Haemolytic uraemic syndrome in practice. Lancet 343: 398, 1994 
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EVALUATION OF SERUM COPPER LEVELS IN CHILDREN WITH INFECTIONS 

T. Karakonstantakis1, K. Theodoridou1, I. Papassotiriou1, M. Theodoridou2 

1Clinical Biochemistry, ñAghia Sophiaò Children's Hospital, 2First Department of Pediatrics, Athens 
University Medical School, Athens, Greece 

Background and aims: To evaluate copper serum level alterations, in children with acute infections.  
 
Methods: 80 children were enrolled in this study divided in two groups: Group A: 40 patients with 
bacterial infections; Group B: 40 patients with viral infections. Samples were collected on the morning 
of three different periods: a) in the acute phase (admission), b) during the inflammatory process 
(fourth day of hospitalization), and c) after recovery (about one month after the first sampling) and 
analyses were performed for: procalcitonin (PCT), serum-amyloid A protein (SAA), CRP, 
ceruloplasmin and copper.  
 
Results: The results of this study showed that: a) Children with viral infections had significant 
decreased copper levels in fourth day of hospitalization as compared with admission (p=0.001), while 
a similar trend was detected in bacterial group (p=0.076); b) Copper was correlated positive with 
ceruloplasmin in both patients groups, in all the examined chronic periods and c) In children's viral 
group we observed significant positive correlations between copper and inflammation markers (CRP, 
PCT and SAA) (r=0.43, p=0.012, r=0.36, p=0.042 and r=0.49, p=0.004, respectively) at admission, 
while no such correlation observed in bacterial group.  
 
Conclusions: The alterations in serum copper levels in viral and bacterial infections are mainly due to 
the increased hepatic synthesis of ceruloplasmin, which mediated by IL-1 and IL-6. In bacterial 
infections, organism may utilize copper (act as antioxidant) in order to boost the immune system. In 
contrast in viral infections which characterized from less oxidative stress its increased levels were 
related with the degree of inflammation.  
 
 



126 

PREVALENCE OF SHIGA TOXINS(STX1,STX2),EAEA AND HLY GENES OF E.COLI O157:H7 
STRAINS AMONG CHILDREN UNDER 5 YEARS OLD IN MARVDASHT (IRAN)  
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1Microbiology, Jahrom Azad University, Jahrom, 2Virology, Shiraz University of Medical Sciences-
Transplant Research Center, Shiraz, Iran 

Background and aims: Enterohemorrhagic Escherichia coli (EHEC) strains are the most common 
enteric pathogens which cause the hemorrhagic colitis, hemolytic-uremic syndrome and especially 
renal failure in children. The purpose of this study is to survey the prevalence sever diarrhea arising 
from this bacteria in children under 5 years old in Marvdasht.  
 
Methods: In this study stool samples of children from four original areas in Marvdasht are collected 
and after enrichment in two culture media ECB, TSB in temperature 37ºC, sorbitol fermentation on 
CT-SMAC evaluated. Then in sorbitol negative bacteria with the use of specific biochemical tests 
E.coli identified. In the next step their ɓ-glucoronidase activity has been tested on specific 
chromogenic media.Then with the use of specific antisera the isolation of bacteria has been 
confirmed. Finally with multiplex PCR method presence of virulence genes stx1, stx2, eaeA and hly 
has been tested.  
 
Results: Out of 615 children (278girls, 337boys), from 7 children E.coli O157:H7 isolated (1.14%). A 
significant difference was seen between isolated bacteria from age groups 18-23 months and other 
age groups (P=0.004) and only 1 case had the stx1 and eaeA genes (0.16%) and none of them had 
stx2 and hly genes.  
 
Conclusion: Regarding severity of E.coli O157:H7 pathogenesis, low infectious dose and lack of 
routin assay for detection of this bacteria in clinical laboratory, further and completed studies on 
diagnosis and genotyping of this E.coli O157:H7 strain has been recommended.  
 
Keywords: Escherichia coli O157:H7, Acute gastroenteritis, Multiplex PCR  
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C REACTIVE PROTEIN - DIAGNOSTIC MARKER OF NEONATAL SEPSIS 

N. Kavlashvili1, M. Kherkheulidze1, D. Abelashvili2, E. Kandelaki3, I. Chkhaidze3 
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Hospital, 3State Medical University, Tbilisi, Georgia 

Neonatal sepsis is major cause of neonatal mortality worldwide.  
 
Aim: The aim of the study was to assess the diagnostic value of C reactive protein (CRP) in early 
diagnosis of neonatal sepsis.  
 
Methods: We conducted retrospective analysis of medical records of 337 newborn with suspected 
infection. Study was done at the neonatal department of Iashvili Children Central Hospital, The 
following lab data were evaluated: CBC, I:T Ratio, CRP, blood/CFS/urine culture. According to clinical 
an lab findings we categorized patients into 3 groups : I - proven sepsis with positive blood culture; II - 
probable sepsis with negative blood culture, but clinical and lab data consisted with sepsis, III - clinical 
sepsis without any lab change.  
 
Results: 25% of newborns had positive blood culture. The main causative organisms were E. Coli, 
Staph. Coagulase negative and Staph. Aureus. The low levels of CRP obtained 24 hours apart, 8 to 
48 hours after clinical presentation, indicated that bacterial infection was unlike. CRP more then 
6mg.dl had a positive predictive value for early onset sepsis, but high levels of CRP do not always 
indicate o sepsis. So, according our data negative predictive value of CRP was higher. 
 
Conclusion: CRP is valuable test for screening neonatal sepsis and helps in clinical decision making. 
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RECCURENT NECROTIZING FASCIITIS ñ3 ATTACKSò IN A CHILD DUE TO STREPTOCOCCUS 
PYOGENES 

C. Kuzdan, A. Soysal, M. Bakēr 

Pediatric Infectious Diseases, Marmara University, Istanbul, Turkey 

Necrotizing fasciitis (NF) is a rapidly progressive, deep-seated bacterial infection of the subcutaneous 
soft tissue that may involve any area of the body. Reccurrent NF is very rare. Reported here is a rare 
case of recurrent NF due to Streptococcus pyogenes. A 12-year-old female with hereditary sensory 
and autonomic neuropathy type IV was diagnosed as NF of left knee and limb and tissue culture 
yielded S. pyogenes and she was treated succesfully with wide surgical debridement and 
ampicillin/sulbactam plus clindamycin. Two years after hospital discharge she was readmitted with NF 
of the right knee and limb. S. pyogenes was isolated both from blood and from joint fluid culture. 
Ampicillin/sulbactam plus clindamycin and intravenous immunoglobulin were given. Although wide 
surgical debridement, antibiotic treatment and hyperbaric oxygen therapy, progressivie tissue necrosis 
developed and proximal femur amputation was performed. Eight months following second discharge 
she readmitted with NF of the her left knee and on her left entire leg, S.pyogenes was isolated both 
from blood and from wide surgical debridement culture. Even wide surgical debridement and antibiotic 
treatment, clinical status of the patient failed to improve and she died. Patients who develop NF are 
predisposed to severe soft tissue infections due to associated comorbid conditions such as hereditary 
sensory and autonomic neuropathy type IV. Recurrent soft tissue infection in a patient with previous 
S. pyogenes-related NF should therefore be treated with a high index of suspicion and antibiotic 
prophylaxis should discussed.  
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SURVEILLANCE NETWORK OF BACTERIAL MENINGITIS IN FRENCH CHILDREN: 3376 CASES 
IN 8 YEARS 
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1ACTIV/GPIP, Saint Maur des Fossés, 2CNRP APHP HEGP, 3Institut Pasteur, Paris, 4GPIP, Lyon, 
5CNR HI, Toulouse, 6ACTIV, Saint Maur des Fossés, 7GPIP, Paris, France 

Background: Introduction of vaccines against bacteria involved in bacterial meningitis (BM) in 
children and recommendations concerning antibiotics prophylaxis have changed BM epidemiology. 
The GPIP/ACTIV set up an active surveillance network to analyze the clinical and biological features 
of BM. 
 
Methods: From 2001 to 2008, 252 pediatric wards and168 microbiology laboratories recorded clinical 
and biological characteristics of children with BM.  
 
Results: 3376 BM were enrolled. Neisseria meningitis (Nm) meningitis represent 31.7% of cases 
among children < 24 months and Streptococcus pneumoniae (Sp) 29.1%. 
 
 
 

 
 
[MEN] 
 
 
 
Conclusion: Our survey is among the largest series of BM. In the next years, implementation of new 
vaccines (PCV13 or meningoccocal conjugate vaccine) and/or immunization schedule (reduction of 
doses number) could impact the epidemiology of BM.  
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Background: Non-tropical pyomyositis (NTP) in young children is rare. Staphylococcus aureus 
accounts for more than 90% cases. Streptococcus G NTP has not been previously reported.  
 
Case report: A previously well 6-year-old girl presented with malaise, high fever with rigors, and 
painful swelling of the left calf. A Tc99 isotope study revealed increased uptake in the distal left femur 
and distal left tibia. Ultrasound and CT studies showed extensive oedema of the calf muscles. Blood 
cultures were positive for Streptococcus which gave an initial agglutination result as antigen group C. 
Further molecular typing revealed Streptococcus group G, emm type stG6792.0. Streptococcal G 
exotoxin, spegG, was negative by PCR. There was persistent mild pancytopenia without evidence for 
DIC, with numerous immature leukocytes including metamyelocytes, band forms, toxic granulations 
and atypical cells reminiscent of blasts. Treatment with intravenous cefazolin and clindamycin was 
ineffective and a frank abscess developed requiring drainage. Further investigations showed acute B-
cell lymphoblastic leukaemia.  
 
Conclusions: Very few cases of NTP have previously been reported in children of which most were 
due to S. aureus, with an underlying malignancy present. Streptococcus G NTP has not been 
previously reported at any age. The specific emm type is rare, only recently reported in Israel. In this 
case the haematological changes were initially thought to reflect sepsis, since acute leukaemia rarely 
presents with a broad spectrum of immature cell types. NTP in childhood should prompt consideration 
of underlying malignancy, as is the case in adults, especially if the aetiologic organism is unusual.  
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Background: Acute tonsillopharingitis is one of most common diseases in childhood. May be 
associated with suppurative complications, including peritonsillar, retropharyngeal and 
parapharyngeal abscesses, mostly caused by Streptococcus pyogenes, but also by anaerobic 
microorganisms. These complications can be life-threatening.  
 
Aims: Characterize pediatric patients hospitalized for suppurative complications of acute 
tonsillopharyngitis. Develop a joint protocol for diagnosis and treatment.  
 
Methods: Retrospective descriptive study based on clinical records review of patients admitted to 
Pediatrics Department between January2001-May2009.  
 
Results: We had 16patients, median age 10years (minimum: 1year, maximum: 16years); 9female. 
Presented diagnoses were peritonsillar abscess(14), retropharyngeal abscess(2) and parapharyngeal 
abscess(1). Most common clinical presentation were fever(16), neck swelling(12), odynophagia(10), 
bulging of palate(9), feeding difficulty(5), deviation of uvula(3). All had a history of recurrent tonsillitis. 
Treatment prior to admission was ibuprofen(2), amoxicillin/clavulanate(4), penicillin(4), cefixime(1), 
without medication record(5). Mean hospital stay (±standard deviation): 5±3days. In 7patients a neck 
CT scan was performed. Ten patients received incision for drainage and culture, with isolation of 
Streptococcus pyogenes in 1. Blood culture was made in 4patients with no agent isolation. All were 
treated with IVantibiotics: amoxicillin/clavulanate(7), amoxicillin/clavulanate+clindamycin(5), 
ceftriaxone+clindamycin(3), penicillin(1) with abscess resolution. Follow-up on Otorhinolaryngology 
consultation in 11patients, of which 3 underwent tonsillectomy. Recurrence in 3patients(19%) needing 
re-admission.  
 
Conclusions: These complications that arise from a fairly common infection can be life-threatening, 
thus it deserves a protocol determining incision for drainage and culture, defined antibiotic therapy 
and tonsillectomy to decrease its recurrence, as it happens in almost 1/4of patients. This joint protocol 
has been applied in 2 following hospitalized patients. 
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MENINGOCOCCAL PURPURA FULMINANS: HYPOCALCEMIA A RISK PROGNOSTIC FACTOR 

E. Mallet1, F. Dumas1, T. Blanc2, A.M. Devaux2, P. Ensel2 
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Despite progress in patient management, purpura fulminans remains a severe disease, and risk 
prognostic factors have been described by many authors. Our group has extensively researched 
hypocalcemia because cardiovascular consequences demonstrated in animal modes, point to 
immunoreactive hypocalcitoninema (E. Mallet, Lancet 1983) which was later found to be procalcitonin. 
 
Aim: We attempted to access hypocalcemia as a prognostic factor and were prompted to conduct a 
retrospective local series (25 year period) on purpura fulminans, prior to current hyperendemia. 
 
Main results: 75 cases were collected (44 boys and 31 girls) aged from 1 month to 15 years. Most 
cases occurred between 6 months and 4 years (53 children ie 70 % less than 4 years) with a peak 
between 1 and 2 years (18 children ie 25 %), bacteria was identified 50 times out of 75, with 39 
meningococcus B, 10 Cn 6 unidentified. 18 deaths occurred and 11 severe sequelae (2 cutaneous, 2 
neurological, 1 renal; 1 combination neurological and renal). Hypocalcemia occurred in 53 % of cases 
(< 2.2 mM/l) with rates falling to 1.56 mM/l. Multivariate analysis using logistic regression showed 4 
variables very significantly involved in our series regarding lethal issue:well known as the presence on 
DIVC p 4. 10-2, rapid evolution of purpura and kaliemia p 3.10-3, and the new factor hypocalcemia 
(calcemia or adjusted calcemia) p 3.10-2. 
 
Conclusions: This hypocalcemia, previously reported by one author (Baines) may be added to the 
pronostic risk factors for purpura fulminans. Nevertheless etiology and consequences warrant further 
research. 
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Purpose: To describe the antibiotic susceptibility patterns (ASP) of Streptococcus pyogenes (GAS) 
isolates derived from children in our area.  
 
Patients and methods: Data were collected over the period 1/1/2007-1/11/2009. S. pyogenes 
identification was carried out by the automated Vitek 2 system. Susceptibility testing against penicillin 
(P), ampicillin (AM), ceftriaxone (CRO), cefotaxime (CTX), erythromycin (E), clindamycin (CC), 
tetracycline (TE), chloramphenicol (C), vancomycin (VA), linezolid (LZD), quinopristin/dalfopristin 
(SYN), moxifloxacin, ofloxacin and levofloxacin was determined by the disk diffusion method 
according to the 2007 CLSI standards. The results were reported as sensitive (S), intermediate (I), 
and resistant (R). I and R isolates were grouped together. Not all isolates were tested against every 
antibiotic.  
 
Results: S. pyogenes was isolated in 46 children (25 females) with median age 5 years (range 4.5 
months to 11 years). In 10 children, S. pyogenes was isolated from otic (8), nasal (1) and vaginal 
secretions (1). In the remaining 36 children with tonsillopharyngitis, S. pyogenes was isolated from the 
oropharynx. No resistant isolates to P, AM, CRO, CTX, VA, LZD and the three quinolones were 
identified. (E) resistance, indicative of resistance to other macrolides, was prominent (21/46 or 
45.7%). (CC), (C), (SYN), and (TE) resistance was 2.1% (1/46), 3.2% (1/32), 2.2% (1/45) and 14.3% 
(1/7), respectively.  
 
Conclusions: Macrolides are not a good treatment option for GAS tonsillopharyngitis in our area due 
to the very high resistance that is likely due to their extensive use and misuse. In b-lactam allergic 
patients, clindamycin is a better oral therapeutic option.  
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Background and aim: Neurological involvement, clinical course and outcome were studied in the 
comparison with the examination of specific DNA in acute phase and convalescence.  
 
Methods: Thirty hospitalized patients younger than 18 years (average 9,8) were enrolled into the 
prospective study according to the criterions as follows: 1. actually manifested neurological 
involvement and 2. CSF specific antibody synthesis. Patients were examined before and after 
antibiotic treatment, after 3 and 6 months. Specific DNA has been examined in all patients in CSF, 
plasma and urine.  
 
Results: Antibody index CSF/serum was positive in 18 children the rest of them had IgM/G antibodies 
only in CSF. Before treatment borrelial DNA was found at least one times in 17 children (56,6%), out 
of them in 11 patients in CSF (36,6%), in 5 in plasma (16,6%) and 12 times in urine (40%). After 
treatment the PCR positivity was found out in 3 patients (10%). After 3 months two children were 
positive, and after 6 months all patients remained negative. All tested patients had CSF findings 
typical for aseptic meningitis, moreover 21 patients had uni or bilateral facial palsy. All children were 
treated with intravenously given antibiotics. The outcome was really excellent - all patients but one 
(with myelitis) were free of any neurological sequelae. 
 
Conclusion: The clinical symptoms were uniform, all patients suffered form meningitis accompanied 
in 21 by facial palsy. Sensitivity of PCR was before treatment 56,6%, after treatment and later was the 
PCR positivity very rare.  
 
Study was supported by grants IGA-8293;MSM 0021620812.  
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Background and aims: Acute bacterial meningitis is a life-threatening illness with possible long-term 
neurocognitive sequelae. The aim of the study was to identify clinical and biological factors associated 
with death or neurological sequelae in a retrospective cohort of children with pneumococcal 
meningitis. 
 
Methods: Retrospective cohort study. Inclusion criteria were pneumococcal meningitis beyond 1 
month of age; and death or long-term (>10 yrs) follow-up. Clinical and biological data at admission 
were retrieved from medical charts.  
 
Results: Thirty patients (age at diagnosis 1 month - 5 years) were enrolled between 1990 and 1999. 
Eight (26.6%) died, two of them suffered from chronic diseases. At diagnosis, the following variables 
were associated with survival: absence of seizures (p < 0.01), absence of respiratory distress (p < 
0.01), GCS>12 (p < 0.01), platelets> 200,000/mm3 (p < 0.001), administration of dexamethasone 
before antibiotics (p < 0.05), no need for either ICU or mechanical ventilation (p < 0.001). Among 
children who survived: 11 (50%) did not show any neurocognitive problems; 7 (23.3%) developed 
hearing loss; 3 (10%) sleep disorders; 2 (6.6%) hemiplegia; 2 (6.6%) epilepsy; 2 (6.6%) mild mental 
retardation. None developed psychiatric disorders. 
 
Conclusion: Some factors were associated with survival in children with pneumococcal meningitis. 
The overall prognosis was good in half of the long-term survivors. The main limit of our study is its 
retrospective nature. However, since the routine use of pneumococcal conjugate vaccines, the 
incidence of bacterial meningitis has decreased so that prospective studies are difficult to conduct in 
developed countries. 
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Diseases Emilio Ribas, São Paulo, Brazil 

Background and aim: Meningococcal Disease (MD) can be severe disease and a public health 
problem. The Neisseria meningitidis remains the bacteria most often associated with bacterial 
meningitis in Brazil, despite being vaccine-preventable disease.  
 
The aim of this study was to analyze the outcome of MD at the Institute of Infectious Diseases Emilio 
Ribas, Sao Paulo, Brazil, referral center for infectious diseases.  
 
Methods: The study was retrospective, with analysis of medical records from January 2000 to 
December 2008. MD was classified as: Group 1: Meningitis (M), Group 2: Meningococcemia (MCC), 
Group 3: M with MCC. Events analyzed: clinical presentations, the prevalence of serogroups and 
case fatality ratio, all according to age.  
 
Results: There were 872 hospitalized patients younger than 20 years-old accounting for 87% of total 
admissions for MD. The highest concentration of patients was below age 5 y (521 cases) and 5 - 14 y 
(273 cases). The clinical presentation more frequent was Group 3. The case-fatality ratio of MD 
remained around 8%, significantly higher in Group 2 (58.5%). The proportion of cases from 1 to 14 
years and above 15 years was, respectively, in 2000 73% and 27% and in 2008, 50% in each group. 
Serogroup C predominated in 90.3% of the results in 2008, accounting for more than half of the cases 
since 2000.  
 
Conclusions: In our study, MD occurred especially below the age of 14 y, although above this age 
the incidence has been increasing significantly in recent years. Serogroup C N.meningitidis 
predominates currently.  
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Background and aims: Nontypeable Hameophilus influenzae (HiNT) is a common pathogen in 
children although rarely severe and with limited impact in the hospital setting. The aim of this study 
was to assess its actual role in the hospital care setting (emergency room - ward - critical care), in a 
tertiary university hospital.  
 
Methods: Observational, retrospective study by record review of all children with an isolation of non-
typable Haemophilus influenza during 2008 at any location. For comparison purposes, patients were 
divided into two groups according to whether admission to hospital was or not required.  
 
Results: HiNT was identifed in 90 patients during the study period (Fig).  
 

 
 
[Summary of patient characteristics] 
 
 
 
In our series the typical hospitalized pediatric patient with a HiNT isolation is an infant, with lower 
airway respiratory symptoms, co-infected with other bacteria in up to one third of the cases and good 
outcome. Importantly, the isolation of HiNT explained the admission or conditioned the elected 
therapy in 25 out of the 40 (60%) hospitalized children where HiNT was isolated. In two cases, HiNT 
was in blood, with complete recovery after therapy:  
 
1) 15-m-o boy diagnosed of HiNT bacteriemia and bronchiolitis; and  
 
2) 4 m-o boy diagnosed of HiNT sepsis.  
 
Conclusions: HiNT role in the pediatric hospital setting is probably underexplored and misjudged. 
Further prospective studies should be warranted.  
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Background: In Portugal the Pertussis vaccine is in the National Immunization Program since 1965 . 
The vaccination coverage is> 90% in the last decade. Three doses of whole cell vaccine are 
recommended at the age of 2, 4, and 6 months and a fourth dose in the 6th year of life. In 2006 the 
accellular vaccine were introduced. In spite of that seams that in the last years.the incidence of 
Pertussis is rising.  
 
Aims: To describe and evaluate the clinical presentation and complications associated with 
Bordetella pertussis (BP).  
 
Methods: Retrospective study of patients with the diagnosis BP infection by Real-Time PCR in 
respiratory secretions. The study period was from December 2004 to June 2009.  
 
Results: 38 diagnostics of BP by PCR were performed. Most cases occurred in 2005 (67%). The 
median age at diagnosis was 60 days (min 20 days, max 3 years). The interval from the onset of 
symptoms to diagnosis was on average 13 days. The majority had cyanotic paroxysmal cough 
(81.5%). Apnoeas were found in 29%. Respiratory failure in 10.5%. Seizures in 10.5% and in 8% 
there was leukemoid reaction. Co-infections in 10.5%. History of contact was reported in 37%, most 
first-degree relatives (mother 57%).  
 
Conclusions: Most cases concentrated in 2005, a probable outbreak in the community. Despite of 
not existent deaths, the percentage of cases with serious complications was worrying. With regard to 
epidemiology, more than one third of children had contact with suspected cases, often more than one 
in the same family environment.  
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Vinnytsya, Ukraine 

Background and aims: To study the pathomorphological changes in the organs and tissues of 
children who died from salmonellosis.  
 
Methods: The study of 13 fatal cases of salmonellosis in children who died from gastrointestinal (7 
children) and septic (6 children) forms. Fatal cases occurred in children in the first year of life: 10 
children up to 3 months and 3 children aged 4,7,8 months respectively. All cases were caused by 
hospital strain of S. typhimurium.  
 
Results: In the gastrointestinal form into intestine there was observed variations of enterocolitis: 
catarrhal, erosive, pseudomembranous, ulcerative, haemorrhagic, ulcerative-necrotic. The changes in 
the lungs were manifested in septic as well as in gastrointestinal form. In early stages of the disease - 
changes similar to the ñshock" lung, in late stages - destruction of the lungs in the form of 
microabscesses and purulent-fibrinous pleurisy. In the liver -fatty degeneration, the disorder of 
hemodynamics, activation of stellate reticuloendotheliocytes. In the kidneys -tubulointerstitial nephritis 
with the phenomenon of tubulorrhexis. In the brain -a disorder of hemodynamics, necrotic 
degenerative processes in the neurocytes.  
 
Conclusions:  
 

1. Morphological changes in salmonellosis depend upon the form of the disease and the 
duration of the disease.  

2. Morphological features of gastrointestinal form is characterized by different 
histomorphological variants of enterocolitis (catarrhal, erosive, pseudomembranous, 
ulcerative, haemorrhagic, ulcero-necrotic) and kidney lesion (tubulointerstitial nephritis).  

3. The sign of septic form is minimal lesion of intestine (catarrhal enterocolitis), total lesion of 
liver (serous hepatitis), of lungs (purulent bronchitis, lung abscess), of brain and meninges 
(meningitis, meningoencephalitis).  
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RECURRENT PNEUMOCOCCAL MENINGITIS -CASE REPORT- 

E. Nicoara, M. Cerbu, A. Crisan 

Infectious Diseases, University of Medicine and Pharmacy Timisoara, Timisoara, Romania 

Background and aims: S. pneumoniae is one of the most frequent causes of bacterial meningitis in 
children. S. pneumoniae can directly invade the meninges after basilar skull fractures or other trauma 
that compromises the dura and is the most common cause of recurrent bacterial meningitis in these 
patients.  
 
The case fatality rate for pneumococcal meningitis is 5-10% and 25-30% of children with 
pneumococcal meningitis develop permanent neurologic sequelae (eg. hearing deficits, paralysis, 
hydrocephalus).  
 
Case report: The authors present the case of a 9-year-old boy with recurrent pneumococcal 
meningitis that evolved well, without sequelae, with complete healing after neurosurgical procedure.  
 
In June 2009 after falling off a bicycle the patient had cranial trauma with depressed right frontal 
fracture. After 5 weeks he was admitted with fever, headache, vomiting, purpuric rash and stiff neck. 
Lumbar puncture showed gram positive bacteria with capsule. Agglutination test was positive for 
S.pneumoniae. Pneumococcus was isolated from blood culture and spinal fluid. After treatment 
evolution was slowly favorable. CT showed a depressed right frontal fracture and a right frontal 
porencephalic cyst. In December 2008 and April 2009 the child was readmitted with recurrent 
pneumococcal meningitis that evolved well after treatment with antibiotics. After the last episode the 
fistula was identified and neurosurgically closed. Afterwards his evolution was good with healing 
without sequelae.  
 
Conclusions: In cases of recurrent bacterial meningitis, underlying anatomic defects should by 
carefully evaluated if there is no immunodeficiencies. 
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PSEUDOMONAS (FLAVIMONAS) ORYZIHABITANS INFECTION IN FOUR HOSPITALIZED 
CHILDREN 

N. Danékova1, V. Fihman2, F. Magdoud2, G. Barnaud2, M. Aubart1, B. Mesples1, N. Parez1, C. 
Branger2, M.-H. Odièvre1 

1Pédiatrie, 2Microbiologie, Hôpital Louis Mourier, Colombes, France 

Background: Pseudomonas (Flavimonas) oryzihabitans nosocomial infection is rarely observed, 
mostly in adults with chronic disease or immunodeficiency, and related to central venous catheter or 
drain.  
 
Methods: We report four cases of nosocomial infection due to this bacteria in three 
immunocompetent and one immunocompromised children between September 2006 and January 
2009.  
 
Results: Four children aged 9 years, 3 years, 14 and 15 months, have been hospitalized in the same 
paediatric department for acute dehydratation related to hepatitis A infection, aplasia due to 
chemotherapy for rhabdomyosarcoma, bronchiolitis and gastroenteritis, respectively. All four patients 
developed acute episode of fever 4, 10, 3 and 4 days, respectively, after the onset of prolonged 
specific intravenous treatment. In three of them local inflammation was associated with vein 
thrombosis which was evidenced by ultrasonography. All patients had positive blood culture with 
Pseudomonas (Flavimonas) oryzihabitans. All children were cured with adapted antibiotherapy. 
Strains were not related according to molecular typing. Environnemental water analysis did not find 
any colonisation with Pseudomonas (Flavimonas) oryzihabitans.  
 
Conclusions: These unusual observations illustrate that Pseudomonas (Flavimonas) oryzihabitans 
nosocomial infection may concern (i) children, (ii) immunocompetent, (iii) use of peripheral catheter. 
This small series suggests that peripheral catheter should be rotated at 3 days if prolonged 
intravenous treatment is required.  
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SEVERE PANTON-VALENTINE LEUCOCIDIN STAPHYLOCOCCUS AUREUS COMMUNITY 
ACQUIRED NECROTISING PNEUMONIA IN A 7-WEEK -OLD INFANT 

D. Pace1, C. Vella1, P. Cuschieri2 

1Department of Paediatrics, 2Department of Microbiology, Mater Dei Hospital, Msida, Malta 

Background and aims: Staphylococcus aureus strains producing the exotoxin Panton-Valentine 
Leucocidin (PVL) may cause severe invasive infections in children. We describe the youngest infant 
with PVL-Staph. aureus necrotising pneumonia that has ever been reported in the literature. She was 
the first child to be diagnosed in Malta with PVL-Staph. aureus infection. 
 
Methods: A 7-week-old female presented with fever, cough, respiratory distress and signs of a right 
sided pleural effusion. She had no evidence of septic shock or organ failure. Radiological imaging 
revealed a right-sided necrotising pneumonia and a large empyema. She had a peripheral 
leucocytosis (69x109/l), neutrophilia (46x109/l), anaemia (8.6g/dl), thrombocytosis (920x109/l) and a C-
reactive protein of 323mg/l. Following drainage of the thick pleural pus she developed a tension 
pneumothorax, secondary to pneumatocoele rupture, which necessitating the insertion of a second 
intercostal drain. The abundant Gram-positive cocci seen on examination of the empyema fluid were 
identified as methicillin sensitive Staph. aureus. The infant was initially treated with teicoplanin and 
ceftriaxone and subsequently switched to cephalexin to receive a total of 6 weeks of antibiotics. Lung 
healing was complete with no residual pulmonary dysfunction. 
 
Results: Toxin gene profiling of the Staph. aureus by a polymerase-chain-reaction assay confirmed 
the presence of luk-PV which encodes for PVL. 
 
Conclusion: A clinical presentation suggestive of Staph. aureus invasive disease in association with 
a complicated clinical course and an exaggerated inflammatory response suggests the possibility of a 
PVL producing strain. Appropriate antibiotics, including an agent which inhibits toxin production, 
should ideally be initiated on clinical suspicion. 
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THE ROLE OF STAPHYLOCOCCUS AUREUS IN ATOPIC DERMATITIS 

C. Pascolini1, G. Prignano1, M.T. Gallo1, A. De Santis1, L. Cilli1, M. Vespaziani1, A. Di Maio1, B. 
Capitanio2 

1SSO Diagnostiche Microbiologiche, 2SSO Dermatologia Pediatrica, Istituto San Gallicano - IRCCS 
IFO, Roma, Italy 

Background and aims: The skin of patients with atopic dermatitis (AD) shows a striking susceptibility 
to colonization and infection with Staphylococcus aureus (SA). In this study we evaluated the 
pathotype of 116 strains of SA from the skin lesion, healthy skin and nares of children with AD, 
comparing the results with scorad index. We also analyzed the strains isolated from 106 healthy 
control subjects and from 84 patients' cohabitants.  
 
Methods: The severity of dermatitis was estimated by SCORAD index (severe AD> 40, moderate AD 
15-40, mild AD < 15). Nasal and skin (lesional and nonlesional) swabs cultures for SA detection were 
obtained from patients. Nasal swabs were taken from their partners and from control subjects. We 
also determined presence of: capsular antigen (cap5-cap8), agr-group, adhesins and toxins (hls-spa-
icaA-atl-cna-sdrE-sdrC-fnbA-clfA/B-eta-sea/seq-tstsplB-lukE), Leukocidin Panton-Valentine (PVL) 
genes by multiplex-PCR, antibiotic resistance with MIC. Genotypes was analyzed by PFGE (Pulsed-
Field Gel Electrophoresis).  
 
Results: We didn´t find significant differences between patients with high and medium / low scorad; 
all strains showed virulence genes including, among others, a high percentage of adhesins (86%) that 
indicates a elevated invasiveness, and a notable spread of toxins (65%), considered important factors 
aggravating the skin lesions. Furthermore, the same genotype was found in several samples taken 
from the same patient and from related cohabitants.  
 
Conclusions: Our data confirm the pathogenic role of SA in atopic dermatitis due to its high virulence 
and easy intrafamiliar spreading and suggest the use of an appropriate antibiotic therapy in atopic 
patients and their cohabitants.  
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Background and aims: The skin of patients with atopic dermatitis (AD) shows a striking susceptibility 
to colonization and infection with Staphylococcus aureus (SA). In this study we evaluated the 
pathotype of 116 strains of SA from the skin lesion, healthy skin and nares of children with AD, 
comparing the results with scorad index. We also analyzed the strains isolated from 106 healthy 
control subjects and from 84 patients´ cohabitants.  
 
Methods: The severity of dermatitis was estimated by SCORAD index (severe AD> 40, moderate AD 
15-40, mild AD < 15). Nasal and skin (lesional and nonlesional) swabs cultures for SA detection were 
obtained from patients. Nasal swabs were taken from their partners and from control subjects. We 
also determined presence of: agr-group, adhesins and toxins (cna-sdrC-sdrD-sdrE-clfA-eta-etb-eap-
sea-seb-sec-sed-tst), Leukocidin Panton-Valentine (PVL) genes by multiplex-PCR, antibiotic 
resistance with MIC. Genotypes were analyzed by PFGE (Pulsed-Field Gel Electrophoresis).  
 
Results: We didn't find significant differences between patients with high and medium / low scorad; 
all strains showed virulence genes including, among others, a high percentage of adhesins (86%) that 
indicates a elevated invasiveness, and a notable spread of toxins (72%), considered important factors 
aggravating the skin lesions. Furthermore, the same genotype was found in several samples taken 
from the same patient and from related cohabitants.  
 
Conclusions: Our data confirm the pathogenic role of SA in atopic dermatitis, due to its high 
virulence and easy intrafamiliar spreading, and suggest the use of an appropriate antibiotic therapy in 
atopic patients and their cohabitants.  
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RAPID DIAGNOSIS BY POLYMERASE CHAIN REACTION COMPARED TO CULTURES IN 
PEDIATRIC EAR INFECTIONS 

A. Makri1, E. Sereti2, G. Tzanakaki3, H. Iliadou1, K. Saravakos4, J. Kremastinou3, A. Voyatzi1 

1Department of Clinical Microbiology, 2Department of 2nd Pediatric Clinic, Penteli Children's Hospital, 
3National Meningitis Reference Laboratory, NSPH, 4Division of Otolaryngology, Penteli Children's 

Hospital, Athens, Greece 

Introduction: In spite of the availability of effective antimicrobial therapy otitis media with effusion 
(OME) remains an important infection for children, leading to serious health problems.  
 
Objectives: To investigate the diagnostic value of polymerase chain reaction (PCR) for the detection 
of bacterial DNA in OME and to compare the conventional culture methods (gold standard) to the 
modecular techniques.  
 
Material-methods: A total of 102 middle ear effusions collected from hospitalized and outpatients 
children were analyzed. Multiplex PCR protocol was applied for the detection of Haemophilus 
influenzae, Pseudomonas aeruginosa, Staphylococcus aureus, Streptococcus pneumoniae and 
Streptococcus spp including Streptococcus pyogenes (GAS). Two stepdown multiplex - PCR assays 
were used for the simultaneous detection of nine main serotypes of S. pneumoniae directly in clinical 
samples.  
 
Results: The frequency of the tested bacteria by the conventional cultures methods was H. 
influenzae 42.1%, St. aureus 21.5%, Gas 14%, Ps. aeruginosa 10.7% and S. pneumoniae 8.8%. The 
sensitivity of PCR assay compared to cultures was 92% for H. influenzae, S. pneumoniae and GAS 
while the method indicated 100% total specificity. In comparison to the cultures PCR assay was more 
sensitive for S. pneumoniae (20.5% vs 8.8%) and GAS (23% vs 14%). The most prevalent serotypes 
of S. pneumoniae were 19F, 6, 14, the serotypes19A, 3 (not included in the 7-valent conjugate 
vaccine) and a high proportion were not typable.  
 
Conclusions: PCR method could be considered as a rapid, reliable and feasible method for the 
detection of the most common fastidious bacteria that lead to OME.  
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EVALUATION OF THE ERADICATION RATE OF HELICOBACTER PYLORI INFECTION IN 
TUNISIAN CHILDREN USING BREATH TEST 

N. Siala1, I. Hadj Ahmed1, I. Selmi1, I. Fetni1, S. Briki1, O. Rebah1, O. Azzabi1, S. Halioui1, B. Ben 
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1Pediatrics, Mongi Slim Hospital, La Marsa, 2Bacteriology, Rabta Hospital, Tunis, Tunisia 

Aim: Evaluate using breath test (BT) the eradication rate of helicobacter pylori (H.pylori) after triple 
therapy in symptomatic children presenting H.pylori gastritis. 
 
Patients and methods: Retrospective study of 100 children presenting chronic H.pylori gastritis, 
having at least one triple therapy and BT control. We studied clinical, histologic and therapeutic data. 
 
Results: 100 children were included. The sex-ratio was 0.6. The median age was 10 years (2.5-15). 
Symptoms were dominated by abdominal pain (76%) and vomiting (56%). The most frequent 
endoscopic aspect was nodular gastritis (68%). The chronic gastritis was follicular in 65% and 
superficial in 35%. The H.pylori density was (2+) in 50% , (1+) in 40%. The initial triple therapy (7 to 
14 days) consisted in amoxicillin, metronidazole omeprazole(AMO) in 72% and amoxicillin, 
clarithromycin, omeprazole (ACO)in 23%. One child who had a penicillin-allergy received 
metronidazole, clarithromycin, omeprazole(MCO). 4% of children received sequential treatment 
(amoxicillin, omeprazole during 10 days associated to 5 days of metronidazole followed by 5 days of 
clarithromycin). The BT control was negative in 60%. The non eradicated children (N=40) received a 
second triple therapy (14 days): AMO in 38% , ACO in 42%, sequential treatment in 18% and MCO in 
penicillin-allergic child. A second BTcontrol was negative in 28%. The infection persisted after an 
average of 4 triple therapies in 29 children.  
 
Conclusion: The eradication rate evaluated by BT after one triple therapy was 60%. Ït increased to 
71% after the second treatment. Bacteriologic studies and other therapeutic strategies should be 
proposed to ameliorate these results.  
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DETERMINATION OF ASL-O TITRE IN BLOOD DRAWN BY FINGER PRICK 

V. Strenger1, C. Schmid2, W. Erwa3, W. Zenz1 

1Department of Pediatrics and Adolescent Medicine, 2Department of Otorhinolaryngology, 3Clinical 
Institute of Medical and Chemical Laboratory Diagnostics, Medical University Graz, Graz, Austria 

Background: Repeated episodes of tonsillitis caused by group A streptococci (GAS) may prompt to 
tonsillectomy. However, clinically signs alone do not allow to distinguish GAS tonsillitis from 
suppurative tonsillitis of viral aetiology. In addition, up to 20% of healthy school children are 
asymptomatic GAS carriers. Hence, GAS carriers with viral tonsillitis will be tested positive for GAS. 
As a consequence, viral tonsillitis will be misdiagnosed as GAS tonsillitis. GAS aetiology can be 
proven by elevated ASL-O titres 2 to 3 weeks after illness. However, venipuncture to proof GAS 
aetiology of prior tonsillitis is not desirable in meanwhile healthy children. 
 
Methods: We draw blood by finger prick (0.2ml) and by venipuncture (2ml) in 28 children and 
adolescents. ASL-O titre was measured by means of a standard immunoturbidimetric test, statistical 
analysis was performed by means of SPSS for windows (Kolmogorov-Smirnov Test, Pearson´s 
correlation coefficient). 
 
Results: ASL-O titre values from finger prick and from venipuncture show a significant correlation 
(r=0.976, p< 0.001). At a cut off value of 200 U/ml, results from finger prick have a sensitivity and 
specificity of 100%, when compared with results from venipuncture. See graph 1.  
 

 
 
[graph 1] 
 
 



 
Discussion: Blood drawing by finger prick is a reliable method to determine ASL-O titre. Thus, 
venipuncture in convalescent or healthy children is not necessary to proof GAS aetiology of previous 
illness. 
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PREVALENCE OF NEONATAL CONJUNCTIVITIS DUE TO CHLAMYDIA TRACHOMATIS IN TWO 
HOSPITALS IN IRAN 

S. Tabatabaei1, S.A. Afjeiee2, F. Fallah1, A. Karimi1, A. Tavakkoly Fard1, N. Tahami Zanjani1, A.R. 
Shamshiri1 

1Pediatric Infections Research Center, Mofid Children Hospital, Shahid Beheshti University of Medical 
Sciences, 2Department of Neonatal Disease, Mahdieh Hospital, Shahid Beheshti University of Medical 

Sciences, Tehran, Iran 

Introduction: One of the most common bacterial infections causing ophthalmia neonatorum is 
Chlamydia trachomatis. Very few studies have been done in Iran to determine the prevalence of 
Chlamydia trachomatis causing ophthalmia neonatorum using cell culture and polymerase chain 
reaction methods. This study aimed to evaluate the prevalence of neonatal chlamydial conjunctivitis 
by these methods, in two hospitals, Tehran, Iran.  
 
Material and methods: From March 2008 to May 2009, of the 2253 neonates, 241 (10.7%) with 
clinical findings of conjunctivitis were included in this study. A total of 241 conjunctival swabs were 
investigated by cell culture (as the gold standard test), polymerase chain reaction and Giemsa 
staining. Direct fluorescent-monoclonal antibody test was performed for the last 43 cases in addition 
to those three diagnostic tests.  
 
Results: Cell cultures were positive for Chlamydia trachomatis in 31 (12.9%) neonates. Also 
Chlamydia trachomatis was positive in 40(16.6%) and 18(7.5%) neonates by polymerase chain 
reaction and Giemsa staining respectively. The sensitivities of polymerase chain reaction and Giemsa 
staining were 100% and 58.1% respectively. Of the last 43 cases, 4 neonates had neonatal 
chlamydial conjunctivitis by direct fluorescent-monoclonal antibody test and the sensitivity of direct 
fluorescent-monoclonal antibody was 50%.  
 
Conclusion: Regarding to high prevalence of neonatal chlamydial conjunctivitis by cell culture, and 
high sensitivity and specificity (100% and 95.7% respectively) of polymerase chain reaction in the 
present study, polymerase chain reaction can be considered as a proper diagnostic method for 
detection of Chlamydia trachomatis.  
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1Social Welfare, Bukkyo University, Kyoto, 2Osaka Prefectual Institute of Public Health, Osaka, 
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Clinic, Tokorozawa, 6Yoshida Paediatric Clinic, Noumi, 7Nakamura Paediatric Clinic, Nonoichi, 
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Objective: This prospective study was conducted to clarify clinical and microbiological characteristics 
of community-acquired bacteremia in Japan.  
 
Object and method: Bacteremic patients were identified in seven out-patient clinics and one ER of a 
hospital from January 2008 to December 2009. Clinical finding and laboratory data were gathered 
from each paediatrician. Serum serotypes, drug susceptibilities, the genomic typing (MLST), and the 
resistant genes of each pathogen were analyzed in Osaka Prefectural Institute of Public Health.  
 
Results: During two years, 56 children of Streptococcal pneumoniae and 14 cases of Haemophilus 
influenzae (Hi) were included. In cases of S. pneumoniae, 54 (96.4%) were occult bacetremia (OB), 
and two (3.7%) were bacterial meningitis. 44 (78.6%) isolates were PCV7 serotypes. 12(21.4%) 
isolates were Genotypic Penicillin-sensitive S. pneumoniae (gPSSP). In cases of Hi, 13 (92.9%) was 
Hib, and one (7.1%) was HiNT. 10 were OB, three were meningitis, and One was epiglotitis and 
pleural empyema. Three (21.4%) isolates were genotyoic low beta-lactamase-negative ampicillin 
resistant (g-low-BLNAR). 7 (50.0%) were g-BLNAR, and 4 (28.6%) were gene beta-lactamase-
positive ampicillin/clavulanic acid-resistant (g-BLPACR), respectively.  
 
Conclusion: The bactremia caused by these two bacteria are common as community-acquired 
bacteremia. The genes mutation is remarkably high prevalence. There is no reason to hesitate to 
introduce Hib vaccine and PCV7 into NIP in Japan. 
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SUDDEN DEATH CAUSED BY STAPHYLOCOCCUS AUREUS CARRYING PANTON-VALENTINE 
LEUKOCIDIN GENE IN A 2-YEAR-OLD AGE GIRL 

T. Trieu1, F. Minier1, E. Lachassinne1, A. Teychenne1, I. Poilane1, A. Collignon1, J. Etienne2, J. 
Gaudelus1, L. de Pontual1 

1Jean Verdier Teaching Hospital, Bondy, 2Université de Lyon 1, Centre National de Référence des 
Staphylocoques, Faculté Laennec, Lyon, France 

Pneumonia due to PVL positive S. aureus is often rapidly fatal. We report on a suddenly died 2-year-
old girl whose post-mortem examination revealed a pleuropneumonia due to a PVL-producing 
Staphylococcus aureus strain. For instance, little attention has been paid to the possible genetic 
predisposition to infection with PVL producing staphylococci. Our patient from consanguineous 
families is significantly younger than those previously reported. Infection with PVL producing 
staphylococci can cause diseases ranging from superficial skin infections to deep-seated and 
systemic conditions such as severe bone and joint infections, septic shock, and necrotizing 
pneumonia. The immune status of the host could be important. Finally, our case raises the question of 
the incidence of infection with PVL producing staphylococci in Sudden Infant Death (SIDS). Backwell 
et al. find that more than 10% of SIDS had Staphylococcus aureus in a sterile site. An increased 
throat carriage of Staphylococcus aureus, coliforms, and group B streptococci could be found in a 
comparison with normal healthy age matched infants. Indeed, staphylococcal toxins have been 
demonstrated in the tissues of a large proportion of babies deemed to have died of SIDS. However, to 
our knowledge, Panton-Valentine leukocidin had never been specifically studied in a cohort of SIDS 
cases.  
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Introduction: The co-inhibitory molecule CEACAM1 with its self ligand soluble or cell-bound 
CEACAM1 forms a potent suppressor of T cell responses. In sepsis T cell function is suppressed as 
displayed by decreased in vitro cytokine production and proliferation. We assessed the expression of 
soluble and CD4+ T cell-bound CEACAM1 in pediatric sepsis.  
 
Methods: Circulating soluble CEACAM1was assessed via Elisa in children with meningococcal 
sepsis. In addition, the percentage CD4+ T cell expressing CEACAM1 was assessed in neonatal late 
onset sepsis in very low birth weight (VLBW) infants via flow cytometry.  
 
Results: Median (range) serum soluble CEACAM1 levels were higher in children with meningococcal 
sepsis (n= 20) than in controls (n=26)(53834 pg/mL (39427-268106 pg/mL) versus 9737 pg/mL 
(5057-34174 pg/mL); P< 0.001). Serum soluble CEACAM1 levels correlated inversely with plasma IL-
8 levels (R = -0.618; P=0.043; n=11). Median (range) percentage CEACAM1 Positive CD4+ T-cells in 
late onset sepsis (n=12) were higher than in controls (n=16) (19% (5-76%) versus 7% (2-52%); 
P=0.019). The maximal CRP level correlated significantly with percentage CEACAM1 positive CD4+ 
T-cells in sepsis patients (R=0.6; P= 0.038).  
 
Conclusion: CEACAM1 expression is increased in pediatric sepsis. Children with meningococcal 
sepsis had increased serum soluble CEACAM1 during the course of ICU admission. Soluble 
CEACAM1 was inversely correlated with proinflammatory plasma IL-8 levels. VLBW infants with late 
onset sepsis had an increased percentage CD4+ T-cells expressing CEACAM1. 
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Background and aims: Meningococcal sepsis and meningitis remains one of the most devastating 
infections affecting young children and adolescents worldwide. Considerable progress has been 
made in understanding the pathophysiology and immunopathogenesis of the disorder, but 
mechanisms underlying shock and multi-organ failure still remain poorly understood. We aimed to 
understand the host response to meningococcal infection using whole-genome RNA expression 
profiling, both in acute disease and after recovery. 
 
Methods: We used the Illumina Sentrix® BeadChip array to examine patterns of gene expression in 
peripheral blood from 39 Caucasian paediatric patients with meningococcal meningitis or 
meningococcal sepsis. We compared gene expression in the acute phase to 21 Caucasian controls, 
as well as comparing expression levels between different clinical forms and different phases of the 
disease. Differentially expressed genes were confirmed by real-time PCR. We also determined if 
polymorphisms in these genes were related to levels of expression in patients with different 
genotypes. 
 
Results: We identified distinct subsets of genes differentially expressed by >2-fold between cases 
and controls, acute and convalescence, and meningococcal sepsis and meningococcal meningitis. 
Multiple biological pathways were found to be activated in the acute samples, including those mainly 
involved with the inflammatory response and in cell-to-cell signaling and interaction. 
 
Conclusions: RNA expression analysis provides a new way of studying the complex inflammatory 
and metabolic processes in critically ill children. Our analysis identifies new inflammatory genes and 
pathways involved in meningococcal sepsis and meningitis, and provides a comprehensive insight 
into the complexity of the host response to meningococcal infection. 
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Background and aims: Febrile children under 3 years without identifiable focus are at risk of serious 
bacterial infection. Empirical treatment with antibiotics pending results of blood culture has been 
widely followed in clinical practice. 
 
We aimed to examine current practice in the utility of blood cultures in a busy inner-city paediatric 
A+E department, and ascertain characteristics and outcomes of children who had blood cultures (BC) 
sent. 
 
Methods: We retrospectively analysed the clinical notes of febrile children in whom BC were sent 
during a 1-month study period. We studied the incidence of serious bacterial infection, duration of 
treatment with antibiotics, length of stay in hospital and outcomes. 
 
Results: During the 1-month study period, there were 37 febrile children under 3 years old. 33(89%) 
were admitted to the hospital. 25 (68%) were started with empirical intravenous antibiotics. The 
average length of stay was 2.2 days. Serious bacterial infection (SBI) was seen in 4 (11%) children 
and possible SBI in 14 (38%) children. Viral or other infection was seen in 19 (51%) children. Blood 
cultures were negative in all the children studied. Other microbiological investigations were diagnostic 
in 11 children.  
 
Conclusions: The majority of the febrile children under 3 years in our study are admitted to hospital 
and receive empirical antibiotic treatment. Despite a low yield, blood cultures continue to be frequently 
utilised and considered an important investigation. Application of alternative diagnostic methods to 
detect serious bacterial infection may have a role in rationalising management of such children. 
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SERUM AND CEREBROSPINAL FLUID LEVELS OF COLISTIN IN PAEDIATRIC PATIENTS 
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Background and aims: There is a paucity of pharmacokinetic data regarding colistin administration 
in paediatric patients. Recommended doses of colistimethate sodium (CMS) range between 50,000-
75,000 IU/kg/d (4-6 mg/kg/d) in Europe and 83,000-166,000 IU/kg/d (6.6-13.3 mg/kg/d) in USA. Our 
aim was to determine colistin concentrations in serum and cerebrospinal fluid (CSF) of non cystic-
fibrosis infants and children treated intravenously with CMS.  
 
Methods: Blood and CSF sampling was performed from paediatric patients carrying an external 
ventricular drainage system who were receiving intravenous CMS for Gram-negative bacterial 
infections. Samples were obtained before and after CMS administration. For determination of colistin 
concentrations a recently introduced analytical method was employed, using a simple precipitation 
step followed by Liquid Chromatography tandem Mass Spectrometry. 
 
Results: Five CMS courses in 3 patients were studied. For each course, corresponding CMS doses-
patient ages were: 60,000 IU/kg/d-1½ months, 130,000 IU/kg/d-2½ months, 200,000 IU/kg/d-5½ 
months, 200,000 IU/kg/d-5½ years, 225,000 IU/kg/d-14 years. Mean peak serum colistin 
concentrations ranged between 0.29-2.64 mg/l and trough concentrations between 0.19-1.83 mg/l. 
Only in one course (225,000 IU/kg/d-14 years) the peak serum concentration (2.64 mg/l) exceeded 
the 2 mg/l breakpoint used by CLSI and EUCAST to define susceptibility to colistin for Pseudomonas 
aeruginosa or Acinetobacter baumannii. Colistin penetration in CSF was minimal but increased 
significantly in the presence of meningitis (34-67% of serum levels).  
 
Conclusions: Higher than previously recommended CMS doses may be needed for paediatric 
patients to treat bloodstream or central nervous system infections caused by Gram-negative bacteria, 
particularly if these exhibit borderline susceptibility to colistin. 
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DECREASING ERYTHROMYCIN RESISTANCE OF GROUP A STREPTOCOCCUS ISOLATES 
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Background and aims: Group A streptococcus (GAS) is still a major pathogen of tonsillopharyngitis 
in children, with macrolides often being used as a second line treatment. While in the time period 
between 1990 and 2002 several studies reported on significantly increasing rates of macrolide 
resistance, a trend towards a decrease in erythromycin resistance over time was found in a study 
conducted from 1999 to 2003 at our hospital. Only recently there have emerged other reports about 
declining rates of macrolide resistance in GAS-infections. The aim of this present study was to 
determine the further development of macrolide resistance at our paediatric centre.  
 
Methods: From 2006 until beginning of 2009 around 350 GAS isolates were collected from children 
with various infections, the majority of them with tonsillopharyngitis. Resistance rates to erythromycin, 
clindamycin, azithromycin, penicillin, cefotaxime and tetracycline were determined. All macrolide 
resistant and intermediate isolates were screened for the presence of genes related to macrolide 
resistance (prtf1, mefA, ermB, ermTR). 
 
Results: While in the study from 1999 to 2003 the overall erythromycin resistance was around 13%, 
erythromycin resistance in our current investigation was now found to be below 5%. Isolates resistant 
or intermediate to erythromycin or clindamycin were almost always positive for genes promoting 
macrolide resistance.  
 
Conclusions: A further decline in erythromycin resistance in GAS isolates was noticed in our patient 
cohort since 2006. It is hypothesized that the increased susceptibility of GAS to erythromycin might be 
related to a decreased nonreflective use of macrolides.  
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DETECTION OF GENETIC MUTATIONS ASSOCIATED WITH MACROLIDE RESISTANCE OF 
MYCOPLASMA PNEUMONIAE 
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Purpose: The aim of this study was to identify known mutations associated with macrolide resistance 
in M. pneumoniae (MP).  
 
Methods: Nasopharyngeal aspirates (NPAs) were collected from the 62 children diagnosed with MP 
pneumonia by serologic method or polymerase chain reaction. The 23S rRNA and L4 ribosomal 
protein genes of MP were amplified and sequenced. To identify mutations in two genes, their 
nucleotide sequences were compared to those of reference strain M129. Cultivation of MP was 
carried out for 32 (28 frozen and 5 refrigerated) NPAs and M129 strain using Chanock's glucose broth 

and agar plate in a 5% CO2 incubator at 37ᴈ and examined at 2-3 day intervals for 6 weeks.  
 
Results: Among 62 specimens, 17 (28%) had M144V mutations in ribosomal protein L4. The A2064G 
mutation was observed in 1 (1.6%) among 61 specimens of which 23S rRNA gene was successfully 
sequenced. Culture for MP was successful from M129 strain and 2 out of 5 NPAs that were kept 
refrigerated for no longer than 3 days. However, MP did not grow from 28 NPAs that were kept frozen 

at -80ᴈ since 2003.  
 
Conclusion: We found the M144V mutation of L4 protein was common while that of domain V of 23S 
rRNA gene was relatively rare among MP. Studies on the prevalence of macrolide resistant MP and 
the relationship between the mutations of 23S rRNA gene and ribosomal protein L4 will be useful to 
understand the mechanism of macrolide resistance in MP.  
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EFFECTS OF LIPOSOMAL TOBRAMYCIN BISMUTH ON PSEUDOMONAS AERUGINOSA  

C. Dorval, M. Alipour, Z.E. Suntres, A. Omri 

Chemistry/Biochemistry, Laurentian University, Sudbury, ON, Canada 

Chronic lung infection caused by Pseudomonas aeruginosa is the leading cause of morbidity and 
mortality in Cystic Fibrosis patients. Once P. aeruginosa colonizes the airway mucosa in Cystic 
Fibrosis patients, a phenotypic mucoid conversion and formation of biofilms become increasingly 
difficult to clear. A synergistic approach consisting of liposomal tobramycin bismuth alongside alginate 
lyase is intended to increase susceptibility of P. aeruginosa biofilms by reducing alginate and allowing 
the encapsulated antimicrobial to penetrate the bacteria. The minimum inhibitory concentrations 
(MICs) and minimum bactericidal concentrations (MBCs) of free and liposomal tobramycin bismuth 
against two mucoid strains of P. aeruginosa were determined by microbroth dilution method while the 
minimum biofilm eradication concentration (MBEC) was determined in the presence and absence of 
alginate lyase with the use of Calgary biofilm device plates. The penetration of the antimicrobials was 
assessed using the immunogold-labeling technique and transmission electron microscopy (TEM). The 
effects of free and liposomal tobramycin bismuth on alginate reduction were quantified by the 
carbazole assay. The MICs, MBCs and MBECs were reduced for liposomal tobramycin bismuth when 
compared to free tobramycin bismuth. The addition of alginate lyase in conjunction with liposomal 
tobramycin bismuth enhanced biofilm eradication. The TEM study showed that tobramycin penetration 
is superior when delivered as a liposomal formulation. Alginate was reduced using sub-inhibitory 
concentrations of liposomal tobramycin bismuth. These findings substantiate the significant role of 
liposomal tobramycin bismuth in the management of biofilm-associated Cystic Fibrosis lung infection. 
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PREVALENCE OF NASAL S. AUREUS AND MRSA IN HOSPITAL PERSONNEL AND 
ASSOCIATED RISK FACTORS 
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Background and aims: Hospital- and community-acquired Staphylococcus aureus infections pose a 
substantial burden in terms of morbidity, mortality and healthcare costs. The extent of nosocomial S. 
aureus transmission, in particular methicillin-resistant S. aureus (MRSA), the prevalence of S. aureus 
colonization, associated risk factors and antibiotic resistance were also analyzed in healthy hospital 
personnel.  
 
Methods: The samples were obtained by rubbing a sterile cotton swab in both nostrils consecutively 
and inoculated on 5% sheep blood agar and incubated. Morphologically S. aureus was identified by 
Gram-staining, catalase, and coagulase test by standard methods. Antibiotic susceptibility testing was 
performed by using disk diffusion method.  
 
Results: The prevalence of S. aureus and MRSA nasal carriage was higher in physicians (51.8%, 
18.5%), nurses (66.6%, 27.3%) and sanitary workers (59%, 13.6%) as compared to administrative 
staff (27.6%, 2.1%). There was no difference between carriers and non-carriers with regard to fever or 
antibiotic usage in the past 30 days, diabetes mellitus, asthma and working duration while smoking 
exposure was significantly associated (p=0.006). The isolates from physician, nurses and sanitary 
workers were comparatively more resistant to various antibiotics than the isolates from administrative 
staff.  
 
Conclusions: In conclusion, our study confirms the high S aureus and MRSA nasal colonization in 
hospital personnel especially in physicians and nurses. As hospital personnel are at high risk of 
transmitting S aureus. Therefore they should remain vigilant to follow appropriate measures (e.g., use 
of facemasks) for minimizing transmission.  
 
Keywords: Nasal carriers, hospital personnel, prevalence, risk factors, Staphylococcus aureus, 
MRSA. 
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PATIENTS IN ASSOCIATION WITH TN916 TRANSPOSONS FAMILY OVER A 16-YEAR PERIOD 
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Background: Resistance of S. pyogenes to macrolides has been increasingly detected in in several 
European countries.  
 
Aim: To investigate changes in the antimicrobial susceptibility of Streptococcus pyogenes isolates 
over a 16-year period. 456 Group A streptococci(GAS) isolates were collected from Chinese pediatric 
patients among 1993-1994 and 2005-2008.  
 
Methods: Susceptibilities to antibiotics were performed using agar dilution methods. The macrolide 
resistance genes ermB, ermTR, mefA and tetracycline resistant gene tetM and the int and xis genes 
of Tn916 family were detected by polymerase chain reaction (PCR).  
 
Results: All 456 strains were analyzed by emm typing. Selected strains representing each emm type 
were further characterized by pulsed-field gel electrophoresis (PFGE). The resistance rates of 
erythromycin and clindamycin both significantly increased during the two sample periods (79.7% vs. 
94% for erythromycin and 75.4% vs. 96.9% for clindamycin). Telithromycin resistance rate increased 
from 20.37% to 87.93%. Among the macrolide resistance strains, the rate of strains with the genes int, 
xis, tetM and ermB increased with time (16.05% vs. 86.91%, P< 0.05). The emm1 and emm12 
isolates had high rates of ermB gene, which increased after 16 years (65.2% vs. 86.23%, for emm1 
and 7.7% vs. 91.8% for emm12).  
 
Conclusions: Significant increases in macrolide resistance may not only be related with the shift in 
the emm types, but also with the change of Tn916 family in the isolates from Chinese children. 
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Background: The arginine catabolic mobile element (ACME) in staphylococci encodes several 
putative 
 
virulence factors. ACME appears to have been transferred from Staphylococcus epidermidis into 
Staphylococcus aureus and is strongly associated with the epidemic and virulent S. aureus USA300. 
S. epidermidis is the most prevalent cause of late-onset sepsis in neonates, but there is a paucity of 
knowledge regarding its virulence factors.  
 
Methods: We analysed the distribution of ACME in 128 S. epidermidis blood culture isolates from 
neonates. We assessed ACME`s impact on antibiotic resistance, biofilm production, invasive capacity 
and host inflammatory response. In a whole blood sepsis model we compared the effect of ACME-
positive and -negative isolates leukocyte activation, cytokines and complement activation. 
 
Results: ACME was detected in 15/64 (23%) invasive blood culture isolates and 26/64 (40%) blood 
culture contaminants (p=0.02). ACME-positive isolates displayed less antibiotic resistance (p < 0.001) 
and were collected from more mature neonates (p = 0.001). Biofilm production was more prevalent 
among ACME-negative isolates (61/87) versus ACME-positive (18/41) (p = 0.004). Among the 64 
neonates considered having an invasive infection, ACME did not influence the maximum C-reactive 
protein level. There were no differences in the inflammatory response between ACME-positive and -
negative isolates.  
 
 



 

 
 
[Assosiaction of ACME and known virulensfactors] 
 
 
 
Conclusion: ACME in S. epidermidis from neonates is associated with less antibiotic resistance and 
does not appear to be associated with increased pathogenicity. 
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PLASMID PS88 AMONG ESCHERICHIA COLI STRAINS CAUSING BACTEREMIA IN YOUNG 

INFANTS 
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A large plasmid, pS88, involved in the virulence of E. coli meningitis strain O45:K1:H7 has been 
sequenced. Its distribution among other extraintestinal pathogenic E. coli (ExPEC) than meningitis 
strains has not yet been investigated. We describe the prevalence of pS88 genes among 120 E. coli 
strains causing bacteremia in young infants (< 3 months).  
 
The bacteremia isolates were obtained between 2001 to 2009 in our paediatric hospital and were 
secondary to urinary tract infection (UTI, n=73), gut translocation (GT, n=25) or digestive surgery (DS, 
n=22). Phylogenetic groups and subgroups were determined using a quadriplex PCR (chuA, yjaA, 
TSPE4.C2, svg). The detection by PCR of the following genetic determinants (cia, colV, iss, etsC, 
ompTp, sitA, hlyF, iroN, iucC) indicate the presence of a pS88-like plasmid.  
 
pS88-like plasmid was found in 29.1% (n=35) of bacteraemia isolates and in 13.6%, 32.8% and 32% 
in DS, UTI and GT strains respectively. Among the diverse phylogenetic groups (B2, n=86; B21, n=42; 
D, n=24; A, n=8; B1, n=2) pS88-like plasmid was mainly distributed in the highly virulent subgroup B21 
(87%) but was also found in non virulent groups A/B1 (11%). Strains harboring pS88-like plasmid 
comprised several ExPEC associated O serogroups: O45 (40%), O1 (23%), O2 (20%), O18 (3%) but 
none were O6, O7, or O16.  
 
pS88-like plasmid is not restricted to E. coli meningitis strains and might contribute to the virulence of 
other ExPEC strains. Although it is mainly present in B2 group strains it has diffused in other 
phylogenetic groups such as B1 or A. 
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Background and aims: Escherichia coli and Klebsiella pneumoniae are common causes of hospital 
and community-associated infections. Fimbrial adhesins are essential for the initial invasion of the 
human organism. The aim of this study was to evaluate the importance of fimbrial adhesins in 
persistence of paediatric infections, from 2006 to 2009, at Santa Maria Hospital. 
 
Methods: E. coli isolates were obtained from urinary tract infections (n=12) and K. pneumoniae 
isolates from urinary, blood and respiratory infections (n=22). Patients were from different paediatric 
units (mostly Nephrology, Emergency and Pneumology). Phylogenetic studies were done by disk 
diffusion method. Virulence factors were tested through specific PCR reactions for each gene (fimH 
and ecpA for E. coli; fimH and mrkD for K. pneumoniae) and confirmed by sequencing. Molecular 
typing was performed by M13 fingerprinting. 
 
Results: Patients were colonized for periods that ranged from two months to two years. One child in 
particular had alternating infections with both microorganisms. All isolates were multiresistant and 
produced ESBLs. 33% of E. coli isolates had fimH and 42% had ecpA, while 95% of K. pneumoniae 
isolates had fimH and 91% had mrkD. 
 
Conclusion: Type 1 fimbriae produced by K. pneumoniae are described as functionally and 
structurally similar to type 1 fimbriae from E. coli. We found that fimH and mrkD seem to have an 
important role in persistence of ESBL-producing K. pneumoniae, but for E. coli there may be different 
mechanisms, other than fimbrial adhesins, that allow permanence for long periods of time. 
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ANALYSIS OF PHASE VARIATION OF MENINGOCOCCAL OPA GENES 
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Background and aims: Opacity-associated (Opa) adhesin proteins are major meningococcal outer 
membrane proteins involved in infection of the nasopharynx and immune interactions, and are 
currently being evaluated as a novel serogroup B meningococcal vaccine candidate. Opa proteins 
undergo phase variation due to the presence of a coding repeat (CR) tract containing the pentameric 
repeat sequence 5'-CTCTT-3'. Modulation of the number of repeats occurs by slipped-strand 
mispairing during DNA replication, resulting in regular frameshifting. This is a key mechanism of 
immune evasion, as Opa proteins are known to induce antibodies following meningococcal infection 
and after immunisation with outer membrane vesicle vaccines. The dynamics of phase variation of 
meningococcal Opa proteins is unknown, and has significant implications for bacterial pathogenesis 
and vaccine development.  
 
Methods: N. meningitidis was serially passaged, following which genomic DNA was extracted from 
single colonies. All 4 opa genes were amplified from each DNA sample by polymerase chain reaction 
and nucleotide sequence analysis undertaken, to include the entire length of each CR tract. 
 
Results: Different opa genes possessed different lengths of CR tract at the start, and some opa 
genes maintained a constant number of repeats during serial passage. Other opa genes 
demonstrated phase variation with both increases and decreases in CR tract length observed.  
 
Conclusions: These data provide valuable information for the first time regarding differences in 
phase variation between different meningococcal opa genes, and suggest that differences between 
Opa variants may exist in terms of their function during infection or potential for inclusion in a 
meningococcal vaccine.  
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Multifocal septic osteoarthritis is a rare clinical entity, with only few cases reported to date. We 
describe a case of osteoarthritis of the right shoulder and knee in a previously healthy 14-month-old 
boy. He presented with a history of high-grade fever in the previous 72 hours, associated with 
progressive pain and swelling of the right shoulder and knee. Physical examination findings were 
consistent with arthritis of the affected joints without other abnormalities. His recent and past medical 
history were unremarkable. Acute-phase reactants resulted elevated (white blood cell count of 
14.530/mm3, neutrophil count of 10.340/mm3, C-Reactive protein of 183 mg/L). The blood culture 
performed at admission subsequently grew a Group A beta-hemolytic streptococcus (GABHS). Plain 
radiographs and US of the affected joints revealed soft-tissue edema, mild effusion and widening of 
the joint capsule. Because of worsening despite appropriate antibiotic therapy with ceftriaxone and 
oxacillin the child underwent surgical drainage of the knee and arthrotomy of the shoulder. Cultures of 
the purulent aspirated fluids were negative. An MRI also showed adjacent osteomyelitis of the right 
homerus. Parenteral antibiotic therapy with ceftriaxone and clyndamicin was continued for 6 weeks 
and the child fully recovered without apparent sequelae after 8 months from infection.  
 
GABHS is an uncommon cause of septic osteoarthritis in childhood, but it may be responsible of 
severe multifocal joint infections, as shown in our report. Early surgical intervention and prolonged 
antibiotic therapy remain the key points for a successful outcome.  
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VARICELLA, IBUPROPEN AND NECROTIZING FASCILITIS 
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Background: Chickenpox is usually a benign disease with good prognosis in childhood. It may 
however be complicated by superinfection and cause severe necrotizing fasciitis.  
 
Case history: A girl of seven years presented in the evolution of chickenpox treated with ibuprofen, a 
severe septicemia and edematous and necrotic lesions of the left leg and pelvis. The disease was 
cured surgically by repeated excision of necrotic tissue and also by appropriate antibiotherapy. 
 
Discussion: The clinical presentation of bacterial dermohypodermitis with necrotizing fasciitis 
complicating chickenpox remains fairly stereotyped with a worsening of symptoms around the 4th day 
corresponding to the onset of a septic syndrome, unbearable pain sometimes resulting functional 
impairment that may precede the appearance of local inflammatory signs.  
 
Additional tests are unnecessary, except perhaps the MRI that highlights the achievement of deep 
fascia, a specific sign of necrotizing fasciitis, with enhancement by contrast product.  
 
The management should be medico-surgical. The initial antibiotherapy at large spectrum should be 
adapted according to the type of germ and its microbial sensitivity tests. Surgical intervention should 
be done early, it confirms necrotic lesions of the aponeurosis and allows its excision; some additional 
resections are often necessary. 
 
Conclusion: This observation shows the importance of a medico-surgical management of necrotizing 
fasciitis and is discussing the role of chickenpox, group A streptococcus and non-steroidal anti-
inflammatory agents in this disease.  
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Infection remains the leading cause of morbidity and mortality in burn patients. And burn wound 
infection is the most important type of infection in this patient. The main of this study was to determine 
prevalence of causative micro-organismes of burn wound infection.  
 
Between 70-90% of pathogens are endogenous, the remainder being acquired by cross infection, 
principally from the hands of health care workers.  
 
All burn wound infections colonize by organismes in 72 hour after injery. And we must distinguish 
between true infection from colonization of the wound with micro-organismes.  
 
Gram-positive organismes predominate in burn wounds immediately after the injery. Staphylococcus 
aureus has emerged as the most common gram-positive colonizer of burn wounds.  
 
Gram-negative organismes colonize the eschar and become predominant by the end of the first post-
burn week (specially pseudomonas . aeruginosa). 
 
The commonest organismes causing invasive burn wound infections are fungi (condida species, 
aspergillus and fusarium species) late burn wound excision and the peri-operative use of antibiotics 
are the main reasone for this fungal burn wound infection.  
 
After fungal infection, pseudomonas and staphylococcus aureus are the most common cause of burn 
wound infection. Also the most common cause of burn wound infection is different in one center from 
another center.  
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Background: Periorbital cellulitis (PC) and orbital cellulitis (OC) are two distinct childhood diseases 
with potentially devastating consequences.  
 
Aim: To study the predisposing factors, clinical presentation, laboratory and CT findings, 
management and outcome of these two clinical entities.  
 
Methods: Children with PC or OC hospitalized in a tertiary care pediatric hospital between 1/2006-
6/2009 were retrospectively reviewed.  
 
Results: Sixteen children (male:11) aged 7m-12yrs (median age:3.5 yrs) were identified. Based on 
CT/MRI findings, 4 children had OC (diffuse orbital fat infiltration:2, subperiosteal abscess:1, orbital 
phlegmon:1), all associated with pan-sinusitis. Twelve children had PC related to pan-sinusitis in 3, 
maxillary and/or frontal sinusitis in 3, insect bites in 3, dental abscess in 1 and conjunctivitis in 1. All 
patients with OC or post-sinusitis PC were systemically ill and febrile. There were no differences in 
mean blood cell count, ESR, and CRP between children with OC and post-sinusitis PC. Blood 
cultures obtained from 7/16 patients were negative. One conjunctivae culture was positive for S. 
pneumoniae. All children were successfully treated with parenteral antibiotics and no surgical 
intervention was required. Repeat CT scan performed after discharge from the hospital revealed 
improvement and near complete resolution of the orbital complications and/or sinus congestion. 
 
Conclusion: Clinical examination and laboratory test are not always helpful to differentiate OC from 
post-sinusitis PC. CT/MRI scans are necessary both to identify/stage orbital complications and to 
exclude the presence of sinusitis. In our study, pan-sinusitis was the most common cause, a finding 
with important clinical implications in terms of choice of treatment.  
 
 



168 
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Background and aims: Staphylococcus aureus (SA) is responsible for a multiplicity of infections in 
humans. In the last years, community-acquired methicillin resistant SA (CA-MRSA) has emerged 
frequently associated with the presence of the Panton-Valentine leukocidin (PVL). There is limited 
data concerning methicillin susceptible (MSSA) or resistant SA musculoskeletal infections in Portugal.  
 
Methods: Retrospective study of children admitted to Hospital Dona Estefânia, from January 2005 
through June 2008, with community-acquired SA musculoskeletal infections. Data on demographics, 
clinical parameters and antibiotic susceptibility were collected. Detection of mecA, LPV, pulsed-field 
gel electrophoresis profiling (PFGE), and spa typing (only for MRSA) were done.  
 
Results: 21 SA infections were identified: 8 septic arthritis, 6 osteomyelitis and 7 combining both 
conditions. One isolate (5%) was MRSA (mecA positive) and 2 (10%) were erythromycin resistant (1 
iMLSB phenotype). Most patients were treated with a combination of flucloxacillin and gentamicin and 
surgical drainage. Cultures remained positive more than 48 hours after adequate therapy in 6 patients 
and 4 had sequelae.  
 
MRSA (spatype t008) was associated with pyomyositis, but the duration of hospitalization and 
complications were similar to MSSA. Two isolates (10%) harbored PVL genes, both from the same 
PFGE clone. Patients infected with PVL positive strains had less frequently bacteremia and were 
treated with fewer antibiotics.  
 
Conclusions: Methicillin resistance was similar to other European countries. Although PVL-carrying 
clones have been associated with severe infections our data does not support such association. 
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MILD STAPHYLOCOCCAL SCALDED SKIN SYNDROME (SSSS): A DISTINCT ENTITY FROM 
CLASSICAL SSSS? 
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INSERM U851, Université Lyon 1, Lyon, 3Laboratoire de Biologie, CHI Fréjus Saint Raphaël, 4Service 
de Pédiatrie, CHI Fréjus Saint Raphaël, Fréjus, 5CNR des Staphylocoques, INSER U851, Université 

Lyon 1, Lyon, France 

Introduction: Staphylococcal scalded skin syndrome (SSSS) is induced by Staphylococcus aureus 
secreting exfoliatine A or B (ETA/B). Typical SSSS associates generalized erythematous exanthema 
and diffuse skin blisters. We have observed cases of SSSS in which the main clinical sign - the blister 
- was missing or was scarce resulting in a rash with a desquamation localized in the folds. We 
consider this clinical form as mild SSSS. The objective of this work is to describe five cases of mild 
SSSS. 
 
Method: These cases are extracted from a prospective observational cohort on S. aureus infections 
conducted in our 500 bed institution since 1 November 2005. 
 
Results: Five children (7 to 48 months) had fatigue, hyperthermia and exanthema. There were 
neither blister nor Nikolsky sign but a thin desquamation of perineum and axillaries folds. The children 
had a favorable outcome. The primary infection focus was a facial impetigo caused by S. aureus all 
having the same characteristic: arg 4, eta, ent M, ent O. 
 
Discussion: We report a mild form of SSSS characterized by the absence of blister and a localized 
desquamation of the main folds. Mild SSSS must be differentiated from staphylococcal scarlet fever. 
Five cases have been registered within 4 years suggesting that mild SSSS is more common than 
typical SSSS. S. aureus analysis show that mild SSSS are associated with ETA and that these strains 
might correspond to the same clone. 
 
Ladhani S. FEMS Immunol Med Microbiol. 2003;39(2):181-9. 
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OSTEOMYELITIS AND SEPTIC ARTHRITIS IN CHILDREN AT A UNIVERSITY HOSPITAL, TWO 
YEAR RESULTS 

K.-H. Kim1,2, H.K. Cho1, H. Lee1,2 

1Pediatrics, Ewha Womans University Mokdong Hospital, 2Center for Vaccine Evaluation and Study, 
Ewha Womans University Medical Research Institute, Seoul, Republic of Korea 

Background and aims: Osteomyelitis and septic arthritis in children are serious infection and 
important because of their potential to cause permanent disability. This study is purposed to analyze 
the etiology, clinical features, diagnosis, treatment and prognosis of patients experienced in recent 
two years.  
 
Methods: We reviewed the records of twenty patients, who were diagnosed as osteomyelitis and 
septic arthritis from March 2008 to June 2009 at Ewha Womans University Mokdong Hospital. Their 
clinical, microbiological and radiological information were obtained from their medical records.  
 
Results: A total of 20 cases of osteomyelitis and septic arthritis patients were identified. The ages of 
the patients ranged from 7 months to 18 years and they showed male predominance of 3 times. 
Fourteen patients with osteomyelitis and 7 with septic arthritis were enrolled, and one had both. Most 
common affected site of osteomyelitis was tibia (35.7%, 5 of 14) and that of septic arthritis was hip 
joint (71.4%, 5 of 7). Staphylococcus aureus was the most common bacteria responsible for 36.8 % (7 
of 19) and 2 cases of these were Methicillin resistant. Streptococcus pyogenes, Streptococcus 
intermedius and Mycobacterium tuberculosis were also isolated from others. No fatal case was 
reported. Three children (15 %) had combined diseases, such as Kawasaki disease, hemophagocytic 
lymphohistiocytosis, and disseminated intravascular coagulopathy.  
 
Conclusions: S. aureus was the most common etiologic agents of osteomyelitis and septic arthritis. It 
is required to monitor these diseases continuously to guide adequate treatment.  
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CLINICAL AND BIOLOGICAL FEATURES OF KINGELLA KINGAE (KK)AND 
STAPHYLOCOCCUS AUREUS (SA) ARTHRITIS IN CHILDREN 
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Mariani-Kurkdjian2, A. Faye1, K. Mazda3, E. Bingen2, G.-F. Penneçot3, S. Bonacorsi2, M. Lorrot1 

1General Pediatric Unit, 2Microbiology Unit, 3Pediatric Orthopaedics Unit, 4Pediatric Emergency 
Department, Hopital Robert Debré APHP, UFR Denis Diderot, Paris 7, Paris, France 

Background: SA and KK are the most frequent pathogens causing septic arthritis in children.  
 
Aim: To compare clinical and biological features of KK and SA arthritis in children  
 
Methods: We retrospectively analysed cases of children hospitalised in Robert-Debré Hospital, from 
2000 to 2009, with acute KK and SA arthritis. Only children treated by joint lavage with arthrotomy or 
arthroscopy and initial probabilistic antibiotic therapy for which the strain was sensitive were included. 
 
Results: 49 cases of KK arthritis and 21 SA arthritis were included for which mean age was 1.6 
(range: 0.5-5.6) and 7.5 (1-14) years (p< 0.0001). At initial presentation, mean temperature (37.8 vs 
37.9°C), median CRP (37 vs 55 mg/l), blood leucocytes (12300 vs 12000/mm3), thrombocytes 
(412000 vs 302000/mm3) and fibrinogen (5.6 vs 5.4g/l) were similar (p>0.05) between both groups. 
Rates of CRP< 10mg/l between day 5 to day 7 of treatment were highest in the KK group (81% vs 
50%) (p< 0.05). Apyrexia was obtained at 0.14 day (range 0-1) for KK group and at 3.45 days (0-27) 
for SA group (p< 0.05). 1/49 (2%) patient need revision surgery with KK arthritis versus 4/21 (19%) 
with SA arthritis (p< 0.05). Mean hospitalisation stay was 7 (3-11) and 13 days (7-39) for KK and SA 
groups (p< 0.0001). 
 
Conclusion: Except age of onset, initial clinical and biological presentations were similar between KK 
and SA arthritis. In contrast, evolution of KK arthritis was less severe in term of duration of fever, rate 
of surgical revision and hospital stay. 
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INCIDENCE AND CHARACTERISTICS OF OSTEOARTICULAR INFECTIONS IN CHILDREN: A 
ONE YEAR PROSPECTIVE STUDY IN NORTHERN FRANCE 
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Background and aims: The incidence of childhood osteoarticular infections is not well known. This 
study aimed to determine the annual incidence of osteoarticular infections in children and describe the 
diagnostic methods and treatments for osteoarticular infections.  
 
Methods: A population-based multicenter study was performed between July 1, 2008 and June 30, 
2009 in an area of 872 516 children < 16 years of age in Northern France. Children with consensual 
diagnostic criteria for septic arthritis, acute osteomyelitis and spondylodiscitis were included. A blinded 
radiologic review was performed. To check out the exhaustiveness of the prospective database, the 
regional hospital discharge codes were analysed. The corrected incidence of osteoarticular infections 
was determined using a capture-recapture method.  
 
Results: Fifty two cases of osteoarticular infections were prospectively identified. Six other cases 
were retrieved in the discharge codes database. Finally, 58 cases were identified: 30 septic arthritis 
(52%), 24 osteomyelitis (41%) and 4 spondylodiscitis (7%). Our prospective database was 90% 
exhaustive. The total annual corrected incidence of osteoarticular infections was 7.1/100 000 children 
(95%CI: 5.3-8.9). The incidence was higher in children under 3 years of age (17/100 000 [95%CI: 11-
23]). Bacteria were identified from only 15 patients (26%), with Staphylococcus aureus as the most 
frequent organism.  
 
Conclusion: The annual corrected incidence of osteoarticular infections in Northern France was 
7.1/100 000 children under the age of 16 years (95%CI: 5.3-8.9). The use of a Kingella kingae PCR 
would improve the bacteriological diagnosis. 
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EVALUATION OF PATTERN AND BURDEN OF PERINATAL CLINICAL MALARIA IN NORTH-
WEST OF NIGERIA 
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Objective: Malaria remains dreadful with high rates of mortality and disease burden. Rarity of its 
perinatal forms, hence we aimed to evaluate its rate and pattern in Nigerian neonates. 
 
Methods: We prospectively studied infants admitted into the Special Care Baby Unit [SCBU] of 
Usmanu Danfodiyo University Teaching Hospital, Sokoto, over 1-year period [January 1 - December 
31, 2006]. All cases presented as febrile illness. Standard sepsis work-up and Giemsa staining done 
on blood smear for malaria parasites [MP].  
 
Results: 305 [20%] total deliveries required admission. 190 [62.3%] of these newborns had febrile 
illnesses. 109 [57.4%], M: F; 1.2:1 were confirmed with Clinical Neonatal Malaria [CNM], with blood 
containing trophozoites of Plasmodium Falciparum parasites. MP density distribution was (1+) in 
61/109 [56%]. Table I elucidates the age group and CNM types [Table1]. TABLE 1: AGE GR...Majority 
[80.7%] cases; Early-Onset [i.e. presentation at < = 14days of age, p < 0.01]. Overall incidence was 
71.4/1000 live births and 57.6/1000 for the PCNM group.  
 
Preterm newborns had highest frequency; 41/109 [44.7%]. Almost 66% of PCNM were from 
Primiparous Mothers, p < 0.0001 [Table 2]. TABLE 2I: Relat. 
 
Pyrexia was the commonest clinical feature; 95.4%. All responded to oral Artemeter-Lumefantrin 
[Novartis] 10/60mg, 12hourly over 72-hour period, with no demonstrable untoward effects. No 
mortality occurred.  
 
 
 

AGE GROUP, days 
n[%]WITH 
CONGENITAL/PERINATAL 
CNM 

n[%]WITH LATE-ONSET CNM 

0 - <= 7 58 [53.2] - 

> 7 - <= 14 30 [27.5] - 

> 14 - 28 - 21 [19.3] 

TOTAL [109] 88 [80.7] 21 [19.3] 

[TABLE 1: AGE GROUP AND CLINICAL NEONATAL MALARIA [] 
 
 
 
 

Parity Mothers, n [%] Perinatal/Congenital CNM, [%] 

0 58 [53.2] 58 [65.9] 

1 to <=4 33 [30.3] 19 [21.6] 

>=5 18 [16.5] 11 [12.5] 

TOTAL 109 [100] 88 [80.7] 

[TABLE 2I: Relationship of Maternal Parity to occur] 
 
 
Conclusion: High rate of Early-Onset Perinatal/Congenital CNM, not previously documented, was 



encountered. Response to management was excellent. Routine screening for malaria is strongly 
recommended. 
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CONGENITAL CYTOMEGALOVIRUS INFECTION DIAGNOSIS AND TREATMENT. 
MULTICENTRIC TRIAL 
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Introduction: Cytomegalovirus (CMV) congenital infection is very frequent and high neonatal 
morbimortality. Is very important your diagnostic and treatment s  
 
Objective: To describe the experiential diagnosis and treatment of congenital cytomegalic disease in 
Colombia.  
 
Material and methods: Descriptive multicentric trial of patients diagnosed with congenital 
cytomegalic disease showing immunoglobulin G and M ELISA, pp65 antigen or polymer chain 
reaction (PCR) in 12 new born units in Colombia. Patients were treated with specific hyper immune 
gamma-globulin and/or ganciclovir. Analysis of variables within the SPSS 15.0 program for calculation 
of absolute and relative frequencies and verification of statistical significance.  
 
Results: 107 patients with symptoms of the congenital cytomegalovirus infection. 43 (40.2%) 
received specific hyper immune gamma-globulin, 17(15.9%) ganciclovir, 28(26.2%) received both 
medications and 19(17.8%) neither one of the treatments. Clinical improvement was evident in 
77(87.5%) of treated patients and 1(5.2%) of non-treated patients (value p< 0.01). 20(18.7%) 
newborns died. 11(57.9%) non-treated and 9(10.2%) treated. Results with the different treatments 
have been analyzed.  
 
Conclusions: A better clinical response and less mortality are found in patients that receive 
treatment.  
 
Keywords: Congenital cytomegalovirus infection, Ganciclovir, hyper immune gamma-globulin.  
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VALGANCICLOVIR (VGC) TREATMENT OF CONGENITAL SYMPTOMATIC 
CYTOMEGALOVIRUS (CMV) INFECTION WITH CENTRAL NERVOUS SYSTEM (CNS) 

INVOLVEMENT 

F. Baquero-Artigao1, M.D.M. Romero Lopez1, T. del Rosal Rabes1, M.J. Garcia-Miguel1, M.P. 
Romero Gomez2, F. del Castillo Martin1 
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Background & aims: CMV is the leading cause of congenital infection and nonhereditary 
sensorineural hearing loss in children. Treatment with ganciclovir may prevent hearing deterioration in 
children with CNS involvement. VGC may be an excellent alternative, but experience in children is 
scarce. 
 
Methods: Retrospective review of infants with congenital CMV infection with CNS involvement 
treated with oral VCG in our hospital over the last 5 years (2005-2009). 
 
Results: 12 infants (7 males, 3 prematures) were identified: 1 diagnosed during pregnancy, 9 in the 
neonatal period and 2 retrospectively by PCR in dried blood spots. Clinical findings included 
petechiae (6), hepatosplenomegaly (6), jaundice (3) anaemia (2) and CNS involvement (12/12): 
hearing loss (9/12), abnormal CSF (6/12), mycrocephaly (3/12), neurologic signs (3/12) and abnormal 
neuroimaging studies (11/12). Ganciclovir was administered initially to 10 infants during a median time 
of 4.6 weeks. VCG mean treatment duration was 5.3 months (1.5-6 months). No treatment was 
interrupted, although 5 children had diarrhoea and 4 spat-up or vomited occasionally. No serious 
adverse events were found. Four patients had grade 3 neutropenia and 2 had elevation of 
aminotransferases. Before treatment, hearing was normal in 3 patients, 4 had unilateral and 5 
bilateral hearing loss. At 6 months (10 cases), 4 patients had improved, 5 remained stable and one 
worsened. No infant with profound hearing loss at birth improved, in contrast to 4/5 who had 
mild/moderate hypoacusia. 
 
Conclusions: Valganciclovir is well tolerated and may prevent hearing deterioration in congenital 
CMV-infected infants with CNS involvement. 
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Background and aims: Congenital Cytomegalovirus infection is an important cause of neonatal 
morbidity and mortality and the most prevalent infection-related cause of congenital neurological 
handicap. Our study aims to evaluate the effectiveness of treatment with glanciclovir on outcomes 
and side effects in infants with congenital cytomegalovirus infection.  
 
Methods: The diagnosis is based on the CMV-specific antibodies , on detection of the virus in urine 
and blood by nucleic acid amplification of viral DNA (PCR) and on imaging techniques. Symptomatic 
newborns, are treated with Gancyclovir i.v. at a dose of 12 mg/Kg/die for 6 weeks. We programmed a 
follow-up at 3-6-12-24-36 months.  
 
Results: There were four cases (0.86%) of congenital CMV; in all virus was detected in urine 
samples, only in two of them CMV-DNA was positive in blood. The first case had cerebral 
ultrasonographic alterations, which disappeared after treatment. The second newborn had a heart 
disease, chromosome 11's alteration and elevated lever enzymes; he was treated with efficacy. In the 
third case we decided of not to subject to treatment the newborn, with positive CMV serology, 
because he had lissencephaly. In the fourth case, during the first quarter of gestation there was CMV 
infection, but the virus wasn't detected in amniotic fluid; the newborn was asymptomatic and wasn't 
treated. At the age of 24 months, there aren't sequelae.  
 
Conclusions: An early congenital CMV infection's diagnosis is essential to an efficacious and timely 
treatment. A final resolution of the problem is the vaccine, still experimental study.  
 
 



177 

CONGENITAL HERPES SIMPLEX II (HSV-2) WITH LIMB ABNORMALITIES 
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Background and aims: The classical presentation of congenital HSV infection is grouped vesicles on 
an erythematous base and/or widespread skin erosions. Associated limb malformations have been 
reported only once.  
 
Methods: We present a case of congenital HSV-2 infection in a preterm male infant with extensive 
skin denudation, vesico-pustules, and limb abnormality. 
 
Results: He was born to non-consanguineous parents at 28 weeks gestation with a hypoplastic left 
hand without nails, severe skin sloughing over the left side of his body and occasional vesicles. 
Mother remained asymptomatic throughout pregnancy without any history of illicit drug use or 
teratogen exposure. He showed hepatosplenomegaly and elevated liver enzymes. Abdominal 
ultrasound revealed liver and spleen calcifications. Cranial ultrasound scan revealed areas of 
cerebritis and ischaemia. HSV-2 DNA was detected in skin swabs and blood samples. Cerebrospinal 
fluid (CSF) was not obtained because of the risk of iatrogenic CNS infection. Maternal blood analysis 
showed evidence of recent HSV-2 infection. He was treated, following infection screening, with high-
dose acyclovir, benzylpenicillin, gentamicin and fluconazole. At day 35, his skin was almost healed 
with residual cicatrisation, absent HSV-2 DNA on repeat swabs; and resolved viraemia. IV acyclovir 
was discontinued and oral suppressive therapy was commenced.  
 
Conclusions: This case demonstrates that congenital HSV 2 infection should be considered in 
newborn infants presenting with limb hypoplasia and skin lesions.  
 
 
 

 


