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ESPID-1134
ESPID ORGANISED SYMPOSIUM 1: GLOBAL PERSPECTIVES ON
ARTHROPOD-BORNE INFECTIONS

LYME DISEASE

F. Strle*

'Department of Infectious Diseases, University Medical Centre Ljubljana, Ljubljana,
Slovenia

Lyme borreliosis (LB) is the most common tick-borne disease in Europe and North
America. It affects children and adults; its incidence is increasing in many countries.
The disease is caused by spirochaetes of the Borrelia burgdorferi sensu lato complex,
in Europe predominantly by Borrelia afzelii and Borrelia garinii, rarely by Borrelia
burgdorferi and only exceptionally by other Borrelia species, whereas in North
America B. burgdorferi is the only causative agent. In LB involvement of several
tissues/organs can occur. The most common clinical manifestation is erythema
migrans, a skin lesion that develops at the site of an infected tick bite, which
eventually resolves, even without antibiotic treatment. Nevertheless, Borreliae can
spread from skin to other tissues/organs, resulting in additional manifestations. A
complete clinical presentation, in which a skin lesion develops at the site of a tick bite,
and is followed by hearth and nervous system involvement, and later by arthritis, is
rare. For a reliable diagnosis of LB clinical signs should be present and laboratory
evidence of infection with Borreliae is needed. The only sign that enables a
trustworthy clinical diagnosis of LB is erythema migrans. Earlobe lymphocytoma,
meningoradiculoneuritis (Bannwarth's syndrome), and acrodermatitis chronica
atrophicans are also of diagnostic significance, while diagnostic value of several other
signs and especially symptoms is low. After 2-4 weeks treatment with antibiotics most
patients make an uneventful recovery, however therapy is most successful early in the
course of the illness. Prevention relies mainly on protection against tick bites. No
vaccine is available for human beings.



ESPID-1105
ESPID ORGANISED SYMPOSIUM 2: VACCINE DEVELOPMENTS UNDER
DEBATE

VARICELLA AND ZOSTER VACCINATION

U. Heininger*
'Paediatric Infectious Diseases, University Children's Hospital, Basel, Switzerland

Varicella is frequently believed to be a mild childhood disease. However, disease
complications are meaningful in terms of frequency and severity, leading to
hospitalization and significant morbidity including long term sequelae and death.
Accordingly, several countries have introduced immunization programs to reduce the
burden of this disease not only in primary healthy individuals but also to achieve
indirect protection of individuals with increased risk for complications, as is the case
for immunosuppressed patients. Success and challenges of such immunization
programs will be discussed. Moreover, an outlook on zoster vaccination will be given.



ESPID-1142
ESPID ORGANISED SYMPOSIUM 2: VACCINE DEVELOPMENTS UNDER
DEBATE

ACCELERATING CLINICAL TRIALS FOR NEW VACCINE DEVELOPMENT
A.V.S. Hill*
1Jenner Institute, Oxford University, Oxford, United Kingdom

In August 2014 the escalating Ebola virus disease outbreak in West Africa led to
efforts to undertake an unprecedented accelerated vaccine development programme.
This aimed to initiate a phase | first-in-human trial within weeks and move to a large
phase 111 efficacy trial in West Africa in four months. This was achieved with
considerable efforts from many collaborating parties. A chimpanzee adenovirus
vectored vaccine moved from a phase | trial in Oxford and a phase Ib trial in Mali to
an efficacy trial which started in January 2015.

This very unusual experience of compressing a clinical trial programme as part of an
emergency response provides some insight into how the general process might be
accelerated. | suggest opportunities for streamlining clinical development and
biomanufacturing and associated review processes that could not just accelerate the
development of new vaccines but might considerably reduce the excessive costs of
vaccine and drug development.



ESPID-1092
ESPID ORGANISED SYMPOSIUM 2: VACCINE DEVELOPMENTS UNDER
DEBATE

VACCINES OF THE FUTURE

R. Rappuoli*
'Research & Development, Novartis Vaccines, Sienna, Italy

Vaccination has been the most effective medical intervention in the history of
mankind. Infectious diseases that used to kill or cause disability in millions of people
annually such as diphtheria, tetanus, smallpox, polio, measles, mumps, and rubella
were conquered during the last century with the first wave of vaccines. The second
wave of vaccination started during the 1980s and consisted of vaccines that were
made possible by the new technologies such as recombinant DNA, conjugation,
genomics, that allowed the development of vaccines against Hepatitis B,
papillomavirus, Haemophilus influenzae, penumococcus, and

meningococcus. Thanks to the advances in understanding of the structure of the
antigens and their epitopes and how they interact with the human immune system we
are now entering the third wave of vaccine development, characterized by optimal
design antigens, adjuvants, and delivery systems. This new phase is expected to
tackle disease such as tuberculosis, malaria, and HIV that have, so far,

been refractory to vaccine development, to boost the field of therapeutic vaccination
and to optimize the response against infectious disease that are not yet controlled by
vaccination such as influenza and respiratory syncytial virus.



ESPID-1113
ESPID ORGANISED SYMPOSIUM 3: SKIN INFECTIONS

ATOPIC ECZEMA AND THE MICROBIOME

A. Oranje!
'Dermatology, Dermicis Skin Hospital, Alkmaar, Netherlands

The skin in atopic dermatitis is highly colonised by Staphylococcus aureus and other
staphylococcal species which exist on dry skin zones in mild, as well as in severe
disease manifestations. The role of staphylococci has been elusive until

now. However, the current hypothesis is that Staphyloccoccal antigens are thought to
act as super-antigens causing non-specific symptom exacerbation. Therefore,
increased staphylococci colonization/infection could be responsible for flares.
Reducing bacterial load will result in clinical improvement.

The human microbiome (from the Greek micro "small" and bios "life") is a "living
organism" existing on various bodily surfaces. The cutaneous microbiome is an
ecosystem composed of trillions of microorganisms (bacteria, yeast, viruses, fungi
etc.) which colonise the stratum corneum. Recently, it was shown that the microbiome
or biofilm differs from normal skin in atopic dermatitis, and psoriasis. Staphylococci
form a biofilm thus playing a dominant role in the occluding sweat ducts, leading to
inflammation and pruritus.

This may also explain why regular baths of diluted bleach (sodium hypochlorite) and
intranasal application of mupirocin ointment reduces the disease severity in both
children and adults, in particular with secondarily infected eczema. Severe childhood
atopic dermatitis has been show to be successfully treated with wet wraps (‘wet
pyjama”) and diluted corticosteroids but also with antiseptics and therefore indirectly
supporting the role of the microbiome.

A next step will be the development of emollients with antibacterial effects, that will
result into a balanced microbiome in the damaged involved and non-involved atopic
skin and restore a normal skin microbiome.



ESPID-1114
ESPID ORGANISED SYMPOSIUM 3: SKIN INFECTIONS

SKIN INFECTIONS THROUGH PETS
S. Dobson?
Infectious Diseases, BC Children's Hospital, Vancouver, Canada

Animals kept as pets have evolved alongside humans. As companions they have
proven health benefits. With increasing urbanisation and densification of housing,
there is a trend towards pocket-pets and the importation of exotic species, some from
the wildlife pool. There are some infection risks, especially to children, of living close
to and closely with pets, not least because of contamination of the environment
around such animals. This session will focus on skin infections associated with pets.
Examples will be given of the skin manifestations of zoonotic infections in humans
acquired from the bites, scratches and exoparasites of pets as well as from their fur,
skin and scales.



ESPID-1103
ESPID ORGANISED SYMPOSIUM 4: HOSPITAL ACQUIRED INFECTIONS

Manipulating the Microbiome to Prevent HAIs
A. Milstonet!
'Pediatrics, Johns Hopkins University, Baltimore, USA

Healthcare associated infections (HAIS) lead to morbidity and mortality among
vulnerable children. HAIs due to multidrug-resistant organisms (MDROSs) occur with
increasing frequency. MDROs and other members of the microbiome colonize
hospitalized children, and these endogenous organisms often cause HAIs. To prevent
infections, strategies have emerged to manipulate the microbiome. These measures
include reduction in bioburden, targeted eradication (decolonization), and
repopulation or replacement. Studies have found that manipulating the microbiome
may reduce MDRO transmission and prevent HAIs. Additional studies on altering the
host microbiome are needed to evaluate the efficacy in preventing infections and to
monitor for unintended consequences that may result.



ESPID-1139
ESPID ORGANISED SYMPOSIUM 4: HOSPITAL ACQUIRED INFECTIONS

BUNDLE APPROACHES IN THE PREVENTION OF NOSOCOMIAL INFECTIONS
IN CHILDREN

V. Rosenthal*

'Hospital Epidemiology and Infection Control,

International Nosocomial Infection Control Consortium (INICC), Buenos Aires,
Argentina

INICC apply following strategy in NICUs and PICUs worldwide: Before-after
prospective surveillance study. During Baseline Phase we performed just active
surveillance, and during Intervention Phase the INICC multidimensional infection
control approach include the following practices: (1) HAI care bundle, (2) education,
(3) outcome surveillance, (4) process surveillance, (5) feedback of HAI rates, and (6)
performance feedback of infection control practices. We compared HAI rates obtained
during both phases. We calculate rates, and, using random-effects Poisson regression
to allow for clustering by ICU, we calculate the incidence rate ratio (IRR) for each
follow-up time period compared with the 3-month baseline. Following are 5 examples
of INICC strategy:

Infect Control Hosp Epidemiol. 2012 Jul;33(7):704-10. VAP reduction in NICUs of
Argentina, Colombia, El Salvador, India, Mexico, Morocco, Peru, Philippines,
Tunisia, and Turkey. Baseline Phase: 3,153 MV-days (17.8 VAP per 1000-MV-days).
Intervention Phase: 15,981 MV-days (17.8 per 1,000-MV-days). RR=0.67
[95%CI1=0.50-0.91].

Am J Infect Control. 2012 Aug;40(6):497-501. VAP reduction in PICUs. Baseline
Phase: 5,212 MV-days (11.7 VAP per 1,000-MV-days). Intervention Phase: 9,894
MV-days (8.1 per 1,000-MV-days). RR=0.69; 95%CI1=0.5-0.96; P=0.02.

Infect Control Hosp Epidemiol. 2013 Mar;34(3):229-37. CLAB reduction in NICUs
of El Salvador, Mexico, Philippines, and Tunisia. Baseline Phase: 21.4 CLAB per
1,000-CL-days. Intervention Phase: 9.7 per 1,000-CL-days. (RR=0.45 [95%CI1=0.33-
0.63]).

Infection. 2012 Aug;40(4):415-23. CLAB reduction in PICUs of Colombia, India,
Mexico, Philippines, and Turkey. Baseline Phase: 1,029 CL-days (10.7 CLAB per
1,000-CL-days). Intervention Phase: 3,861 CL-days (5.2 per 1,000-CL-days).
RR=0.48, 95%CI1=0.29-0.94, P=0.02).

Infect Control Hosp Epidemiol. 2012 Jul;33(7):696-703. CLAUTI reduction in
PICUs of Colombia, El Salvador, India, Mexico, Philippines, and Turkey. Baseline
Phase: 1,513 UC-days (5.9 CAUTI per 1,000-UC-days). Intervention Phase: 7,000
UC-days (2.6 per 1,000-UC-days). RR=0.43 [95%CI1=0.21-1.0])



ESPID-1129
ESPID ORGANISED SYMPOSIUM 5: CHANGING FACES OF NON
TUBERCULOUS MYCOBACTERIAL (NTM) INFECTIONS

GENETIC AND CLINICAL ASPECTS OF NTM INFECTIONS

P. Henneke®

'University Medical Center Freiburg, Center for Chronic Immunodeficiency, Freiburg,
Germany

Non-tuberculous mycobacteria (NTM) are emerging pathogens with respect to the
frequency of isolation from usually sterile sites, and occurence of novel phenotypes.
Association of NTM with diseases other than self-limiting lymphadenitis is always
suspicious of (specific) immunodeficiency, yet in many cases even detailed
immunophenotyping does not reveal a defined underlying disease. Accordingly,
despite advances in microbiological and immunological diagnostics, we are far from
fully understanding the spectrum of NTM infections both regarding the virulence of
the organism, and the quality of the specific host response.



ESPID-1141
ESPID ORGANISED SYMPOSIUM 5: CHANGING FACES OF NON
TUBERCULOUS MYCOBACTERIAL (NTM) INFECTIONS

INTERFERON-GAMMA RELEASE ASSAYS FOR THE DIAGNOSIS OF
TUBERCULOUS AND NON-TUBERCULOUS MYCOBACTERIAL INFECTIONS

M. Tebruegge®
*Academic Unit of Clinical & Experimental Sciences Faculty of Medicine,

University of Southampton, Southampton, United Kingdom

Interferon-gamma release assays (IGRAs) were licensed for use in the routine clinical
diagnostic setting more than a decade ago and yet there are many unanswered
questions remaining. This talk will focus on the performance of IGRAS in both
tuberculosis (TB) and disease caused by non-tuberculous mycobacteria in children. In
particular, during this talk the limitations of IGRASs in both settings will be discussed,
including their suboptimal performance in active TB, the issues surrounding
indeterminate assay results and the discordance with tuberculin skin test results.
Finally, novel immune-based diagnostic approaches will also be discussed briefly.



ESPID-1128
ESPID ORGANISED SYMPOSIUM 6: CURRENT PROBLEMS IN PEDIATRIC
INFECTIOUS DISEASES

CLOSTRIDIUM DIFFICILE -ASSOCIATED DISEASE IN CHILDREN

T. Zaoutis*

!Pediatrics and Infectious Diseases, The Children's Hospital of Philadelphia,
Philadelphia, USA

Clostridium difficile is the most common cause of health care—associated diarrhea
among adults and is associated with significant morbidity and mortality. During the
past decade, the epidemiology of C difficile infection (CDI) has changed, including a
rise in the rate and severity of infection related to the emergence of a hypervirulent
strain as well as an increase in disease among outpatients in community settings.
Although less is known about CDI among pediatric patients, C difficile is increasingly
recognized as an important pathogen among children. recent updates in the incidence
and epidemiology of CDI among children, including risk factors for infection, and
highlight the importance of CDI in special populations of children, particularly those
with inflammatory bowel disease or cancer will be presented. In addition, we review
current knowledge in the areas of diagnosis and management of CDI among children
and highlight future areas for research.



ESPID-1086
ESPID ORGANISED SYMPOSIUM 6: CURRENT PROBLEMS IN PEDIATRIC
INFECTIOUS DISEASES

TREATMENT OF MDR-PATHOGENS IN CHILDREN
S. Ashkenazi*
!pediatrics, Schneider Children's Medical Center, Petach Tikva, Israel

Due to both biologic evolution and misuse of antibimicrobial agents, antimicrobial
resistance of bacteria causing pediatric infections has escalated, being more common
and complicated in recent years. Although formerly confined to hospital settings,
multi-drug resistant (MDR) bacteria currently cause also community-acquired
infections. Very frequent travel and economic globalization have led to the rapid and
extensive spread of MDR bacteria that are sometimes resistant to all currently
available antibiotic agents.

Treatment of infections caused by resistant pathogens is difficult, necessitating
thinking both inside and outside the box. Determination of the precise minimal
inhibitory concentration (MIC) is often crucial for selecting the most appropriate
antibiotics, their doses, and utilization of the prolonged infusion method. For some
MDR bacteria, off-label use of antibiotics, sometimes without evidence of controlled
studies ("salvage therapy"), is unavoidable.

The definition and impact of MDR bacteria will be defined. Current recommended
treatment of resistant organisms, such as methicillin-resistant Staphylococcus aureus,
extended spectrum beta lactamase-producing and carbapenem-resistant
Enterobacteriaceae, will be discussed.



ESPID-1101
ESPID ORGANISED SYMPOSIUM 7: UPDATE IN DIAGNOSTICS AND
TREATMENT OF HEPATITIS B AND C

HEPATITIS B

S. Wirth*

'Department of Paediatrics,

Helios Medical Center Wuppertal Witten/Herdecke University, Wuppertal, Germany

Due to vaccination programs in many countries the prevalence in children is
comparably low and the dominating route of infection in industrialized countries is
vertical transmission. Despite of a rather benign spontaneous course of the disease
during early life there is a considerable life time risk of progressive liver disease,
which may eventually reduce life expectancy. We differentiate two HBeAg positive
phases, the immune tolerant with normal and the immune reactive phase with elevated
aminotransferases. Seroconversion to anti-HBe may occur at any time, which means a
dramatic decline of viral load and normalization of aminotransferases. Anti-HBe
seroconversion is considered as the main endpoint of current treatment.

For children two treatment options are available: interferon based immune stimulation
or nucleos(t)ide analogue based suppression of viral replication. For Europe both
entecavir and tenofovir have been approved. Currently no peg-interferon drug has
been licensed by authorities; however, two clinical trials with peg-interferon-alpha2a
are in progress, the first one in children with immune active chronic hepatitis B and
the second one in combination with lamivudine and in patients during the immune
tolerant phase. The anti-HBe seroconversion rate in patients treated with a
nucleos(t)ide analogue ranges between 20% and 25% during the first two years,
exceeded by an interferon based treatment regimen by roughly 10%.

In conclusion, the treatment situation remains dissatisfying. Normally, in the vast
majority of patients the cure of the disease is not possible and seroconversion to anti-
HBe occurs in less than one third of treated subjects according to current treatment
guidelines.



ESPID-1090
ESPID ORGANISED SYMPOSIUM 7: UPDATE IN DIAGNOSTICS AND
TREATMENT OF HEPATITIS B AND C

HEPATITIS C

G. Indolffi*

'Paediatric and Liver Unit, Meyer Children's University Hospital of Florence, Firenze,
Italy

Pegylated interferon a-2a or 2b in combination with ribavirin is the standard treatment
for chronic hepatitis C for children aged 3 years and older. In recent years, a number
of direct-acting antiviral agents are under development for treatment of chronic
hepatitis C virus (HCV) infection. These agents block viral replication inhibiting
directly one of several steps of the HCV lifecycle. Direct-acting antiviral agents are
classified into several categories, based on their molecular target: HCV NS3/4A
protease inhibitors, HCV NS5B polymerase inhibitors and HCV NS5A inhibitors.
Other promising compounds are Cyclophillin A inhibitors, mi-RNA122 and
interferon A.

Several new drugs associations will be developed in the near future starting from the
actual standard of care. Interferon-based and interferon-free regimens are being
studied in adults. In this constantly evolving scenario new drug regimens targeted and
suitable for children would be possible in the next future. Especially for children, it is
crucial to identify the right combination of drugs with the highest potency, barrier to
resistance and the best safety profile.



ESPID-1130
ESPID ORGANISED SYMPOSIUM 8: SEPSIS AND MENINGITIS

EVIDENCE BASED TREATMENT FOR SEPSIS IN NEONATES

D. Isaacs®

Infectious Diseases & Microbiology,

Children's Hospital at Westmead and University of Sydney, Sydney, Australia

This talk will review the evidence on choice and duration of of antibiotics in suspected
and proven neonatal sepsis. The evidence suggests it is safe to stop empiric
antibiotics after 2-3 days if blood cultures are negative and the baby is well, and
measuring the serum C-reactive protein or other acute phase reactants leads to
increased antibiotic use without benefit to the babies. The evidence also suggests
prolonged antibiotics in the face of negative cultures significantly increase the risk of
death in very preterm infants.



ESPID-1106
ESPID ORGANISED SYMPOSIUM 8: SEPSIS AND MENINGITIS

Evidence of adjuvant therapies in bacterial meningitis

T. Tenenbaum®

!Pediatric Infectious Diseases and Pulmonology,

University Children's Hospital Mannheim Heidelberg University, Mannheim, Germany

Bacterial meningitis remains a main threat to children worldwide. Despite
improvement of general management, antibiotic therapy and increased vaccine
availabilities bacterial meningitis is still associated with a high morbidity and
mortality. Treatment options to improve long-term outcome are warranted. The
cerebral injury that occurs in bacterial meningitis is largely due to a host-mediated
inflammatory response. This process is triggered by the release of bacterial toxins and
other virulence factors of the bacteria and may be exacerbated by antibiotic treatment.
For several inflammatory diseases of the CNS, including meningitis, the treatment
includes glucocorticoids as dexamethasone. The use of dexamethasone in patients
with proven or suspected meningitis has been studied extensively in both animal
models and human trials. Moreover the potential benefit other adjuvant therapies such
as glycerol have been studied in vitro and in humans. An overview of the current
evidence of adjuvant therapies in bacterial meningitis will be given.



ESPID-1112
ESPID ORGANISED INVITED LECTURE 2: NEONATAL VACCINATION: A ONCE
IN A LIFETIME OPPORTUNITY

Predictors of Vaccine Response in Children
T. Kollmann*
!pediatrics, UBC, Vnacouver, Canada

Globally newborn and infant immunization programs are highly effective in providing
protection from infection and/or disease and rightfully represent major triumphs of
preventive medicine and public health (Objective 1). However, existing predictors of
host responses to childhood vaccines are exclusively based on descriptive
associations, with little to no insight into underlying cellular and molecular
mechanisms (Objective 2). Systems biological approaches have recently been applied
to vaccinology (systems vaccinology) and have provided unprecedented insight into
functional cause-effect relationships (Objective 3). These promising tools have so far
not been applied to the youngest (under 6 months of age), despite the fact that this age
group is most at risk to suffer from infection and also the one in receipt of most
vaccines (both in terms of type of vaccine and number of doses). A careful review of
the rapid and radical changes of immune development in early life coupled with the
galvanizing tools of systems vaccinology, will likely reveal relevant predictors of
vaccine responses in early life (Objective 4). This will greatly improve our
understanding of the underlying molecular drivers of early life immunity, which is
prerequisite to optimise interventions such as vaccines. Together, these efforts have
the potential to transform a window of vulnerability to infections early in life into one
of opportunity towards life-long homeostasis and health.



ESPID-1138
ESPID/ESID JOINT SYMPOSIUM SESSION: INFECTIOUS CLUES TO PRIMARY
IMMUNODEFICIENCY

PID REVEALED BY EBV INFECTION

S. Latour?

'Laboratory of Lymphocyte Activation and Susceptibility to EBV,

Institut des maladies génétiques IMAGINE-Inserm UMR 1163, Paris, France

Epstein-Barr Virus (EBV) infection is one of the most powerful viral trigger of the
Immune system in humans. After the age of 35 years, the incidence of the infection in
the general population is more than 90 %. The primary infection occurs in infancy and
adolescence and it is largely asymptomatic. However, in some immunocompetent
individuals EBV causes infectious mononucleosis (IM), a self-limiting
lymphoproliferative disease characterized by a massive and sustained expansion of
CD8+ T cells and infected B cells reflecting a strong immune response to the virus. In
immunocomprised individuals, the persistence of EBV infected is associated with
virus-associated hemophagocytic syndrome (VAHS), malignant and non-malignant
lymphoproliferative disorders and nasopharyngeal carcinomas. There are several
known pediatric inherited immunodeficiencies leading to a susceptibility to EBV
infection. These natural mutants represent unique models to study the immune
response to EBV. However, there are still patients presenting a high susceptibility to
EBV in whom the genetic basis of their disease is not known. We recently reported
that CTPS1 deficiency in humans caused a severe combined immunodeficiency
characterized by a high susceptibility to EBV infection. We provided the evidence that
CTPSL1 is required for sustained proliferation of activated T lymphocytes during EBV
infection. More generally CTPS1 appears to be a key factor of adaptive immunity.



ESPID-1099
ESPID/ESID JOINT SYMPOSIUM SESSION: INFECTIOUS CLUES TO PRIMARY
IMMUNODEFICIENCY

OTHER INFECTIOUS CLUES SUGGESTING PID

A. Cant*

'Paediatric Immunology & Infectious Diseases Department,

Great North Children's Hospital, Newcastle upon Tyne, United Kingdom

Severe, frequent or unusual infectious suggest PID. Persistent RSV or PIV
bronchiolitis suggests SCID, as does interstitial pneumonitis due to PCP but also
CDA40 Ligand deficiency or ICF syndrome; Aspergillus, CGD, CMV a T cell

PID. S.aureus Pneumatocoeles are pathognomonic of Hyper IgE

syndrome. Recurrent pneumonia with S.pneumoniae, S.aureus and Pseudomonas
species is seen in antibody deficiency. Pneumonia extending into bone and soft tissue
is highly suggestive of Aspergillus infection and CGD. Gastrointestinal infection is
common in PID. Cryptosporidium in CD40 Ligand and CD40 deficiencies and MHC
Il before, whist Giardia occurs in antibody deficiencies. Chronic viral enteritis
strongly suggests a severe T cell immune deficiency.

Persistent superficial candida infection is the hallmark of APECED.

Staphylococcal and Pseudomona are seen in neutrophil and antibody deficiency; and
innate deficiency such as IRAK4 and NEMO defects; suppurative Staphylococcal
lymphadenitis suggests CGD. Recurrent Streptococcal pneumoniae and Haemophilus
influenzae infections are seen in defects of the early components of the classical
complement pathway, recurrent meningococcal disease in defects of the alternate and
late pathways. Disseminated BCG suggests SCID, whereas non-tuberculous
Myecobacterial infection in older children suggests a defect in the IL-12 / IFNg
pathogen or a NEMO defect.

Human Herpes virus infections are difficult to control and persistent or severe
infections uncover a further group of PIDs; HSV1 in Unc deficiency, VZV in CHH,
EBV in XLP or XIAP, HHVG6 in other CIDs, often with CD4 lymphopenia. Severe
molluscus or warts — DOCKS deficiency.



ESPID-1087
ESPID/PIDS JOINT SYMPOSIUM SESSION: INFECTIONS IN THE PEDIATRIC
TRANSPLANT PATIENT

UPDATE ON CURRENT DIAGNOSIS, TREATMENT AND MANAGEMENT OF
INVASIVE FUNGAL INFECTIONS IN TRANSPLANT PATIENTS

W. Steinbach?

'Pediatric Infectious Diseases, Duke University, Durham, USA

The optimal diagnosis and treatment of invasive fungal infections is rapidly

changing. New molecular technologies are introducing new algorithms for best
diagnostic strategies, and newer antifungals and dosing are required for preferred
outcomes. In addition, the epidemiology of fungal resistance is always changing,
including newer species found and resistance patterns increasing. This talk will focus
on infections due to Candida and Aspergillus, as the major invasive fungal infections
seen at most centers, but also cover principles useful for management of rare yeasts
and molds. Special emphasis will be on the diagnostics and treatments tested in
children, including the often unique dosing patterns required in pediatric patients.



ESPID-1089
ESPID/PIDS JOINT SYMPOSIUM SESSION: INFECTIONS IN THE PEDIATRIC
TRANSPLANT PATIENT

NEW ANTIVIRAL THERAPIES IN DEVELOPMENT FOR THE TREATMENT OF
ADENOVIRUS, CMV, RSV, PIV INFECTIONS IN TRANSPLANT PATIENTS

J. Englund*
'Pediatrics, Seattle Children's Hospital/Univ. Washington, Seattle WA, USA

Viral infections may have serious consequences in the immunocompromised
pediatric transplant recipient. Advances in the rapid detection and quantitation of
viruses have resulted in improved recognition, diagnosis, and evaluation of viral
infections. The introduction of international standards for the quantitation of DNA
viruses such as CMV and EBV has enabled the reporting of reslts that are now
comparable among clinical laboratories. New developments in antiviral therapy have
resulted in therapies that are now being evaluated in human trials. The experimental
agent brincidofovir (CMX001;Chimerix, Inc, Durham, NC, USA) has been used
successfully for the prevention and treatment of adenovirus disease in pediatric and
adult clinical trials. This oral antiviral also has activity against other double-stranded
DNA viruses including CMV and BK viruses, and is undergoing further clinical trials in
diverse populations for the prophylaxis and/or treatment of multiple viruses. Maribavir
was studied for the prevention of CMV in adult hematopoietic stem cell transplant
patients (HSCT) without demonstration of benefit, the revaluation of this drug
following the disappointing prophylaxis clinical trials is ongoing. New fusion inhibitors
for RSV are under development with one oral fusion inhibitor (GS5806; Gilead
Sciences, Foster City, CA, USA) showing efficacy in adult challenge studies and now
undergoing clinical trials in adult HSCT recipients. An antiviral drug against
parainfluenza viruses administered with an inhaler (DAS181, ParaDase; Ansun
Biopharma, San Diego, CA, USA) has also been evaluated in pediatric and adult
immunocompromied patients in uncontrolled case series and is now undergoing
clinical trials in adult HSCT. Clniical trials are needed in pediatric patients, who have
high rates of viral infection and may suffer serious sequelae following these viral
infections.



ESPID-1126
ESPID/PIDS JOINT SYMPOSIUM SESSION: INFECTIONS IN THE PEDIATRIC
TRANSPLANT PATIENT

EBV: PREVENTION AND TREATMENT OF EPSTEIN BARR VIRUS AND POST-
TRANSPLANT LYMPHOPROLIFERATIVE DISORDER (PTLD)

M. Green'

!Division of Pediatric Infectious Diseases,

University of Pittsburgh School of Medicine Children's Hospital of Pittsburgh,
Pittsburgh, USA

Epstein Barr Virus (EBV) infections and post-transplant lymphoproliferative disorders
(PTLD) are important potential causes of morbidity and mortality following solid organ
and stem cell transplantation in children. Despite the absence of data derived from
prospective, randomized trials, analysis of ongoing experiences in the diagnosis,
management and prevention of EBV infection and PTLD in children undergoing
transplantation has led to improved outcomes in these patients. The use of EBV viral
load has allowed for earlier identification of EBV and creates the possibliity of
preemptive interventions at the point of subclinical infection to prevent progression

to EBV disease/PTLD though issues with the specificity require attention. The use of
a stepwise approach to the treatment of EBV disease using reduction of immune
suppression as a first step has been associated with markedly improved outcomes for
those patients who develop EBV disease/PTLD. This presentation will review the
pathogenesis and epidemiology of EBV and provide an overview of essential
information relating to the diagnosis, management and prevention of EBV/PTLD in
both solid organ and stem cell recipients.



ESPID-1125
LITERATURE REVIEW SESSION

VIRAL INFECTIONS

G. Ferwerda®

!Laboratory of Pediatric Infectious Diseases, Radboud university medical center,
Nijmegen, Netherlands

The development of molecular techniques in virology has led to novel insight in
epidemiology, pathophysiology, treatment and prevention of pediatric viral infections.
This has sometimes direct implications for our daily clinical practice or policy
making. In this literature review on viral infections | will discuss the most recent
publications on this topic with special emphasis molecular epidemiology, viral co-
infections, virome sequencing and diagnostic developments.



ESPID-1094
LITERATURE REVIEW SESSION

VACCINES
A.J. Pollard!
'Department of Paediatrics, University of Oxford, Oxford, United Kingdom

Recent key papers on vaccines for children will be reviewed and discussed



ESPID-1131
LITERATURE REVIEW SESSION

IMMUNO-DEFICIENCIES
A. Fasth*
'Dept of Pediatrics, University of Gothenburg, Gothenburg, Sweden

Primary Immunodeficiencies — Progress During the Last Years

The progress in four areas will be discussed: 1. The number of primary
immunodeficiencies (PID) genetically defined is now around 260. This is an increase
with more than 50 PID between the last two biannual meetings of the European
Society for Immunodeficiency (ESID). Comments will be given on some of the new
forms, progress in hematopoietic stem cell transplantation and in immunoglobulin
substitution. 2. An update on the progress on neonatal screening for severe
combined immunodeficiency in Europe will be given. 3. The progress regarding
autoinflammatory disorders will be commented upon. Many more monogeneic forms
have been reported and some of the new disorders overlap with classical PID with
not only inflammatory symptoms but also infections. This gives new insight into the
interaction between the innate and adaptive immune system. 4. The progress in
gene therapy with new safer vector will be commented upon. Also the new
fascinating technique of CRISP-Cas9, developed from the adaptive immune system
of bacteria will be mentioned.
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MSSA AND MRSA INFECTIONS
A. Mueller*
!Neonatology and Pediatric Intensive Care, University Hospital, Bonn, Germany

Staphylococcus aureus is one of the most important pathogen in human and especially
in children. Methicillin-susceptible S. aureus (MSSA) is the most common cause of
pyogenic skin infections (e.g. folliculitis, impetigo, necrotizing fasciitis) but also other
organ infection (e.g. pneumonia, meningitis, endocarditis), sepsis and catheter
associated infections. Typical S. aureus toxin associated manifestations were
described as toxic shock syndrome, scalded skin syndrome especially in neonates and
food poisoning.

Microbial diagnosis from clinical specimens is usually done with culture methods and
colonies should be tested for antibiotic susceptibility. However, molecular techniques
play an increasing role especially in rapid detection of antibiotic resistant strains (e.g.
mecA gene).

In the last decade the methicillin-resistant S. aureus (MRSA) has been increasing as
one of the most important causes of antimicrobial-resistant healthcare- associated
infections (HA-MRSA) but also emerging as community- associated MRSA (CA-
MRSA). MRSA represent a rare but significant cause of nosocomial infections
(pneumonia, bacteremia) and outbreaks in hospitalized children with comorbidities
(HA-MRSA).

CA-MRSA prevalence is very variable in different European countries, from less than
2% in some northern European countries to up to 40% in Greece. In recent years the
increases of severity of S. aureus infections have been associated to the increase of
CA-MRSA. But severe S. aureus infections have also been caused by CA-MSSA so
other virulence factors are being studied. Panton-Valentine Leukocidin (PVL) is being
studied as a possible virulence factor related to severity.

Treatment of S. aureus infections is depending on underlying conditions and risk
factors of the patient, infection site, virulence factors and antibiotic resistance.
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MSSA AND MRSA INFECTIONS

P. Rojo!
!Pediatric Infectious Diseases, Hospital 12 de Octubre, Madrid, Spain

MSSA and MRSA infections

Staphylococcus aureus is one of the most important pathogen in human and especially
in children. Methicillin-susceptible S. aureus (MSSA) is the most common cause of
pyogenic skin infections (e.g. folliculitis, impetigo, necrotizing fasciitis) but also other
organ infection (e.g. pneumonia, meningitis, endocarditis), sepsis and catheter
associated infections. Typical S. aureus toxin associated manifestations were
described as toxic shock syndrome, scalded skin syndrome especially in neonates and
food poisoning.

Microbial diagnosis from clinical specimens is usually done with culture methods and
colonies should be tested for antibiotic susceptibility. However, molecular techniques
play an increasing role especially in rapid detection of antibiotic resistant strains (e.g.
mecA gene).

In the last decade the methicillin-resistant S. aureus (MRSA) has been increasing as
one of the most important causes of antimicrobial-resistant healthcare- associated
infections (HA-MRSA) but also emerging as community- associated MRSA (CA-
MRSA). MRSA represent a rare but significant cause of nosocomial infections
(pneumonia, bacteremia) and outbreaks in hospitalized children with comorbidities
(HA-MRSA).

CA-MRSA prevalence is very variable in different European countries, from less than
2% in some northern European countries to up to 40% in Greece. In recent years the
increases of severity of S. aureus infections have been associated to the increase of
CA-MRSA. But severe S. aureus infections have also been caused by CA-MSSA so
other virulence factors are being studied. Panton-Valentine Leukocidin (PVL) is being
studied as a possible virulence factor related to severity.

Treatment of S. aureus infections is depending on underlying conditions and risk
factors of the patient, infection site, virulence factors and antibiotic resistance.
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DIAGNOSIS OF LOWER RESPIRATORY TRACT INFECTIONS

S. Esposito?, S. Bianchini*, N. Principi*

'Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico,

Pediatric Highly Intensive Care Unit Universita degli Studi di Milano, Milan, Italy

Lower respiratory tract infections (LRTIs) are among the most common infections of
infants and children in developing and industrialised countries. Given the clinical,
social and economic importance of LRTIs for the pediatric age, there is general
agreement that a prompt and adequate diagnostic and therapeutic approach is essential
in order to reduce the impact of the disease. However, there are various issues that
make it difficult to establish a rational management of pediatric LRTIs, including
difficulty in identifying the etiology of the disease, the emergence of resistance of the
most frequent bacterial pathogens to commonly used antibiotics, and the lack of
certain information about the possible role of new biomarkers. The etiology of LRTIs
is much more difficult to identify in children than in adults, because lower airway
secretions can rarely be obtained and invasive diagnostic methods cannot routinely be
used. In addition, as is the case in adults, cultures of upper respiratory tract secretions
are not useful because normal flora frequently includes the bacteria commonly
responsible for pneumonia. Moreover, diagnosing CAP in children with mild signs
and symptoms remains a difficult problem, and it is possible that a considerable
number of patients without CAP (particularly those that are seen and treated in the
community) may be treated in the same way as those with the disease (including
unnecessary antibiotic administration). More research is required in many areas,
including the etiologic agents associated with LRTIs complications, the absence of a
pediatric LRTI severity score, a better definition of second-line antibiotic therapies,
how to follow-up on patients with LRTIs, and the cost effectiveness of vaccines
against respiratory pathogens.



ESPID-1115
MEET THE PROFESSOR SESSION 7: MANAGEMENT OF INVASIVE
INFECTIONS AFTER HAEMATOPOIETIC STEM CELL TRANSPLANTATION

MANAGEMENT OF INVASIVE INFECTIONS AFTER HAEMATOPOIETIC STEM
CELL TRANSPLANTATION

N. Klein!, T. Lehrnbecher?

YInfection and immunity, Institute of Child Health, London, United Kingdom
“Hematology and Oncology, Johann Wolfgang Goethe-University, Frankfurt,
Germany

Patients undergoing allogeneic hematopoietic stem cell transplantation (HSCT) are at
high risk for invasive infections due to the complex and time-dependent impairment of
the immune system. Neutropenia and mucositis characterize the first period after
HSCT until engraftment (recovery of the absolute neutrophil count >500/ul), which
usually occurs until 30 days after HSCT. At this time, patients are at high risk for
infections from bacteria, herpes viruses and fungal infections. Following engraftment,
continued impairment of cellular and humoral immunity renders the patients highly
susceptible to viruses such as cytomegalovirus, adenovirus and varicella-zoster virus,
as well as fungi such as Aspergillus spp. In this session, risk factors, diagnostic
considerations and prophylactic and therapeutic strategies of various invasive
infections in HSCT recipients will be discussed.
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MANAGEMENT OF INVASIVE INFECTIONS AFTER HAEMATOPOIETIC STEM
CELL TRANSPLANTATION

T. Lehrnbecher?, N. Klein?

'Hematology and Oncology, Johann Wolfgang Goethe-University, Frankfurt,
Germany

%Infection and immunity, Institute of Child Health, London, Germany

Patients undergoing allogeneic hematopoietic stem cell transplantation (HSCT) are at
high risk for invasive infections due to the complex and time-dependent impairment of
the immune system. Neutropenia and mucositis characterize the first period after
HSCT until engraftment (recovery of the absolute neutrophil count >500/ul), which
usually occurs until 30 days after HSCT. At this time, patients are at high risk for
infections from bacteria, herpes viruses and fungal infections. Following engraftment,
continued impairment of cellular and humoral immunity renders the patients highly
susceptible to viruses such as cytomegalovirus, adenovirus and varicella-zoster virus,
as well as fungi such as Aspergillus spp. In this session, risk factors, diagnostic
considerations and prophylactic and therapeutic strategies of various invasive
infections in HSCT recipients will be discussed.
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OSTEOMYELITIS AND SEPTIC ARTHRITIS

H. Girschick?!

'Pediatrics, Department of Pediatrics Childrens Hospital in the Friedrichshain,
Berlin, Germany

Infectious an other inflammatory bone conditionsin Childhood-
From osteomyelitis to hypophosphatasia

If a child is presented to a doctor with limping,localized bone or joint pain, in addition
to swelling and redness of a part ofthe extremities one usually would consider
bacterial osteomyelitis to bepresent. Suspicion is very high especially when fever is
present. Mostly thiskind of osteomyelitis would be of bacterial origin leading to high
inflammationlocally and systemically. However differential diagnosis is more
complex whenfever is absent and signs of inflammation are limited. Thus,
osteomyelitis inchildhood includes a multitude of differential diagnoses. The clinical
pictureof bacterial osteomyelitis can be ofacute or subacute onset, but also chronic
courses are possible. Septicarthritis is defined as a bacterial infection of the joint,
which often is asequel of an osteomyelitis adjacent to the joint space. In contrast to
thesedisease entities driven by bacterial agents, chronic non-bacterial osteomyelitis
is not directly triggered by a localpathogen. However, indirect chronic stimulation of
the immune system by aninfectious agent has not been ruled out completely.
Osteonecrosis can either be ofidiopathic origin or a therapeutic side effect of steroid
or cytotoxicmedication. Often this diagnosis is confused with the diagnosis
ofosteomyelitis, because it can also show signs of inflammation like effusions injoints
next to the necrotic bone. The best example would be perthes disease,which often
manifests with effusions in the hip joint. Bone tumors are major differential
diagnoses.

The seminar will focus atfirst on osteomyelitis driven by an infectious pathogen, at
second chronicinflammatory (chronic nonbacterial osteomyelitis ) and metabolic
conditions (hypophosphatasia)will be addressed.
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OSTEOMYELITIS AND SEPTIC ARTHRITIS
J. Saavedral
!Pediatrics, Greorio Marafion Hospital, Madrid, Spain

Bone and joint infection, although not a very frequent infection in children, causes
important morbidity and, sometimes, mortality in pediatrics. Bones in children are in
continuous growth and any injury that affects this development may have important
sequelae such as limb asymmetry and limping. Furthermore, when the joint is
involved the consequence may be chronic pain or decrease in joint mobility.
Therefore, it is very important to have an appropriate diagnostic approach and
management of these infections to avoid complications and major future problems. In
this seminar we will provide some concepts about epidemiology and etiological
agents, since understanding the incidence of different types of bone and joint
infections, most common microorganisms and, especially, resistance may be very
important for the management of these infections. We will try to give some guidance
for the most suitable diagnostic tools, such as whether magnetic resonance may better
than bone scan or if a plain x-ray should always be performed initially. Finally, we
will discuss the best treatment options. Should we always tap the joint upon a
suspected septic arthritis? Which way of draining a joint is better? Do we always need
to obtain a bone sample to orient the antibiotic therapy? Which is the best antibiotic as
empirical treatment? Recently published Spanish guidelines will help us better
understand these concepts. Finally, a multicenter, national survey of bone and joint
infection in children conducted in Spain will be presented to open the final discussion.
Several practical cases will be presented within the seminar.
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VACCINES IN CHILDREN WITH CHRONIC CONDITIONS AND CATCH UP
VACCINATION IN CASE OF DELAYED IMMUNIZATION

M. Knuft

Children's Hospital, Dr. Horst Schmidt Klinik, Wiesbaden, Germany

Prevention of severe infections is a very important component of care and an
important determinant of clinical outcomes in a diverse population of people with
chronic illness or in a population of immunocompromized hosts. At risk cohorts
include the elderly, preterm infants and neonates, pregnant woman, recipients of
haematopoietic stem cell or solid organ transplants, HIV-infected children and
adolescents, recipients of chemotherapies or biologic therapies. In addition
individuals suffering from cormorbid conditions with immunosuppression as a
consequence of an underlying disease like diabetes mellitus, end-stage organ failure,
autoimmune dieases and others are at specific risk for a fatal outcome of vaccine-
preventable infectious diseases. Vaccination represents a fundamental preventive
strategy. According to the diversity of underlying diseases or conditions at risk, it is
not possible to follow an universal recommendation. Multiple factors contribute to
vaccine effectiveness and risk of vaccination. In these situations, carefully choosen
vaccines or special vaccination schedules are indicated or vaccines should be
postponed or even forbidden. In general, toxoid or inactivated vaccines can be used,
considering the possibility of insufficient immune response. For immunsuppressed
patients, in accordance with type of immunosuppression, live virus vaccines should
be avoided, because of the risk of vaccine agent spread. The immunization strategy
should not only the patient, but the social surrounding and contacts as well.
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VACCINES IN CHILDREN WITH CHRONIC CONDITIONS AND CATCH UP
VACCINATION IN CASE OF DELAYED IMMUNIZATION

P. van Damme?, H. Theeten?!

vaccine & Infectious Disease Institute, University of Antwerp, Antwerp, Belgium

Catch-up vaccination in case of delayed immunization

Optimal immune response to a vaccine depends on several factors, including the type
of vaccine, age of the recipient, the adequate and complete schedule and immune
status of the recipient. Recommendations for the age at which vaccines are
administered are influenced by age-specific exposure and risks to vaccine-preventable
diseases, age-specific risks for complications, age-specific responses to vaccination,
and potential interference with the immune response by passively transferred maternal
antibodies.

Non-attenuated vaccines require >2 doses to elicit an adequate antibody response. For
some vaccines booster doses are required to maintain protective antibody
concentrations. Attenuated vaccines usually require 2 doses for an optimal immune
response. All the above mentioned principles need to be taken into consideration to
start an individual catch-up immunization program.

In Belgium 4 basic principles will be respected to decide on an individual catch-up
program:

- consider someone as non-vaccinated if previous vaccination cannot be documented

- a vaccine series does not need to be restarted, regardless of the time that has elapsed
between doses.

- the quality of the induced immunity depends on the minimal age at first
immunization, on the required minimal interval between doses and the number of
doses

- the use of combination vaccines eases the correct implementation of a catch-up
schedule and requires less injections.

We will illustrate the application of these principles with a number of catch-up
immunization scenarios.
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ADVANCES IN PATHOPHYSIOLOGY AND MANAGEMENT OF PERIODIC FEVER
SYNDROMES

H.J. Laws®

'Department of Pediatric Oncology Hematology and clinical Immunology,

University Hospital Duesseldorf, Disseldorf, Germany

Autoinflammatory diseases (AIDs) represent a spectrum of genetic and non-genetic
inflammatory diseases characterized by recurrent episodes of fever and systemic
inflammation affecting the eyes, joints, skin, and serosal surfaces. Several of them are
monogenetic diseases with an early onset in childhood. Because of recurrent fever,
these diseases were summarized as “periodic fever syndromes.” Physicians need to
consider AIDs in children with recurrent, unexplained fevers, when infectious and
malignant causes have been discarded. Included in this spectrum are familial
Mediterranean fever (FMF), mevalonate kinase deficiency (Hyper 1gD), cryopyrin-
associated periodic syndrome (CAPS) and tumor necrosis factor receptor-associated
disease (TRAPS). In autoinflammatory diseases, the monocyte-macrophages are often
involved in immune-dysregulation. Therapeutic effects are seen after colchicine and to
biologic agents, who modulateT- and B-cell functions, including anti-TNF, anti-IL -1
or 6 receptor antibodies.In our session we will present some cases and discus the
pathophysiology and therapeutic management with the audience.
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PRE- AND PROBIOTICS IN PEDIATRIC INFECTIOUS DISEASES

V. Wahn', T. Zaoutis?

'Pediatric Pulmonology and Immunology, Charité University Hospital, Berlin,
Germany

%Division of Infectious Diseases, The Children's Hospital of Philadelphia, Philadelphia,
USA

Prebiotics, probiotics, and synbiotics have been extensively studied for several
potential indications. In this MTP seminar we try to summarize a couple of aspects:

1. Definition of pre-, pro-, and synbiotics

2. Not all probiotics are the same. What are the microbiological differences?

3. How could probiotics influence local infections in the gut?

4. How could probiotics reduce airway infections?

On this basis we will try to present our current knowledge coming from clinical
studies. Some of the studies had a preventive design, others aimed for for treatment of

established infections. For a few "indications™ metaanalyses are available.

Finally, we will try to cover aspects of novel applications other than gut or airway
infections which might play a role in the future.
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HEPATITIS A

G. Indolfit

!Paediatric and Liver Unit, Meyer Children's University Hospital of Florence, Firenze,
Italy

Hepatitis A is an acute infection transmitted through the fecal-oral route. The
incidence of the infection, which is endemic in developing countries, has declined
since hepatitis A vaccine was licensed in 1995. Following vaccine introduction,
despite a shift in age-specific rates with a more rapid decline among children than
among adults, most people are still infected during the first decade of life.

Symptoms of hepatitis A virus (HAV) infection, when present, are often nonspecific
(fever, malaise, anorexia and nausea). Jaundice and liver failure are more common in
older children (>6 years of age). Extrahepatic manifestations are rare. Hepatitis A is
usually a benign disease although a possible severe course of the infection is
possible also in children.
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PRACTICAL ASPECTS OF HOSPITAL HYGIENE MEASURES

A. Simon?, K. Butler?

'Paediatric Oncology Haematology and Infectious Diseases,
University Children’s Hospital, 66421 Homburg Saar, Germany
2Consultant Paediatrician & Paediatric Infectious Diseases Specialist,
Our Lady's Children's Hospital, Crumlin Dublin 12, Ireland

Public awareness of health care associated infections (HCAI) and their negative
impact on patient outcome is increasing. The potential to prevent HCAI remains
underexploited. Important key interventions have been identified (environment
control, hand hygiene, personal protective equipment, and asepsis) but must be
applied in an integrated trans-disciplinary fashion, respecting the unique challenges
for the individual patient, if best outcome is to be achieved. Challenges particular to a
children’s hospital include the frequency of transmissible pathogens, prolonged
asymptomatic shedding of some (e.g. RSV, rotavirus, enterovirus etc), children’s
incomplete (age dependent) ability to follow standard hygiene

precautions. Additionally, children are generally accompanied by family members,
for whom infection control intervention may be also necessary (e.g. child hospitalised
with TB). Importantly, the safety and quality of their medical treatment when in
isolation must be guaranteed and the potential negative consequences of prolonged
isolation considered. Unique risk groups include patients in NICU, in
haematology/oncology wards, and those with congenital diseases (e.g. congenital
heart disease), severe neuromuscular impairment and cystic fibrosis. The prevalence
of multidrug-resistant bacteria (MDRs like MRSA, VRE, MRGN) is lower in the
paediatric setting but colonisation can persist for months, potentially fostering risk of
subsequent infection and inappropriate or inadequate empirical treatment. Colonised
children can act as a reservoir for transmission to adult high-risk groups (e.g.
grandparents). The role of C. difficile (CD) as nosocomial pathogen in children has
been questioned because of high rates of toxin-positive healthy infants; today CD is
accepted as a relevant gastrointestinal pathogen in the in- and outpatient paediatric
setting. This session addresses important practical issues covering at least some of
those current challenges of hospital hygiene and infection prevention in the paediatric
setting.
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PRACTICAL ASPECTS OF HOSPITAL HYGIENE MEASURES

K. Butler?, A.R.N.E. Simon?

!Consultant Paediatrician & Paediatric Infectious Diseases Specialist,
Our Lady's Children's Hospital, Dublin, Ireland

’Paediatric Oncology Haematology and Infectious Diseases,
University Children’s Hospital, Homburg, Germany

Public awareness of health care associated infections (HCAI) and their negative
impact on patient outcome is increasing. The potential to prevent HCAI remains
underexploited. Important key interventions have been identified (environment
control, hand hygiene, personal protective equipment, and asepsis) but must be
applied in an integrated trans-disciplinary fashion, respecting the unique challenges
for the individual patient, if best outcome is to be achieved. Challenges particular to a
children’s hospital include the frequency of transmissible pathogens, prolonged
asymptomatic shedding of some (e.g. RSV, rotavirus, enterovirus etc), children’s
incomplete (age dependent) ability to follow standard hygiene

precautions. Additionally, children are generally accompanied by family members, for
whom infection control intervention may be also necessary (e.g. child hospitalised
with TB). Importantly, the safety and quality of their medical treatment when in
isolation must be guaranteed and the potential negative consequences of prolonged
isolation considered. Unique risk groups include patients in NICU, in
haematology/oncology wards, and those with congenital diseases (e.g. congenital
heart disease), severe neuromuscular impairment and cystic fibrosis. The prevalence
of multidrug-resistant bacteria (MDRs like MRSA, VRE, MRGN) is lower in the
paediatric setting but colonisation can persist for months, potentially fostering risk of
subsequent infection and inappropriate or inadequate empirical treatment. Colonised
children can act as a reservoir for transmission to adult high-risk groups (e.g.
grandparents). The role of C. difficile (CD) as nosocomial pathogen in children has
been questioned because of high rates of toxin-positive healthy infants; today CD is
accepted as a relevant gastrointestinal pathogen in the in- and outpatient paediatric
setting. This session addresses important practical issues covering at least some of
those current challenges of hospital hygiene and infection prevention in the paediatric
setting.
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INFECTIONS BY PETS AND REPTILES

D. Nadal*, W. Handrick?

Infectious Diseases, Childrens University Hospital, Ziirich, Switzerland
%Infectious Diseases, Childrens University Hospital, Leipzig, Germany

The overall goal of this session is to give an overview on the variety of zoonoses that
can be transmitted by pets including reptiles that are increasingly regarded as pets
within a household. The transmission of the zoonoses can be bite-associated or non-
bite-associated. The management of bite-associated infections and non-bite associated
infections may considerably differ, as the latter infections may have potential
implications for the behavior of primarily non-affected household or family members.
Illustrative cases will be presented to ignite fruitful discussions on the possible patient
management options. Thus, the benefit for attendees of this session will be a thorough
summary of current knowledge including epidemiology aspects and practical issues
related to diagnosis establishment, treatment and prophylaxis of infections by pets and
reptiles.
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FUNGAL INFECTIONS

E. Roilides?!

13rd Department of Pediatrics, Aristotle University of Thessaloniki, Thessaloniki,
Greece

Neonates are especially vulnerable to invasive Candida infections (ICI), partly
because of their young age and immunoimmaturity and partly because of the invasive
procedures commonly used in intensive care units. Central vascular catheters,
parenteral nutrition, mechanical ventilation and extensive use of antimicrobial agents
enhance the risk of ICI. Candida albicans continues to be the most prevalent isolate.
However, an increasing role of non-C. albicans spp., some of which (i.e. Candida
glabrata and krusei are intrinsically or potentially resistant to antifungal agents, has
been observed. Others, like Candida parapsilosis may have higher MIC's to
echinocandins. Candida parapsilosis and tropicalis, account for a large number of ICI
in the NICU.

Many NICU's administer fluconazole prophylaxis to a substantial number of neonates
based to international guidelines. Breakthrough candidemia may occur in the
neonates.

Early diagnosis is an effective way of pre-emptively treating neonates with ICI.
Molecular methods, potential detection of beta-glucan and high index of clinical
suspicion help in early starting antifungal therapy. Prompt removal of lines and
initiation of antifungal treatment are the milestones of management. Conventional
amphotericin B remains a commonly used antifungal agent, whereas its lipid
formulations and fluconazole are also used frequently. However, when fluconazole
prophylaxis is practised, therapy with fluconazole is not recommended. Echinocandins
(caspofungin, micafungin and anidulafungin), exhibit potential as alternative agents in
neonates with ICI. Although response rates are still far from satisfactory, improved
understanding of risk factors, preventive strategies and new treatment options promise
a better future outcome.
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IS NEC AN INFECTIOUS DISEASE?
S. Kroll*, K. Sim*, A. Shaw?
'Paediatrics, Imperial College London, London, United Kingdom

Necrotizing enterocolitis (NEC) is a devastating disease of the immature bowel
characterized by mucosal necrosis, focal ischaemia and haemorrhage, a major cause of
death in premature infants.

Clearly multifactorial - requiring an immature gut exposed to enteral feeds, but
recognising that breast milk has protective properties - several lines of evidence
implicate bacteria in the pathway to disease. NEC cannot be induced in animals born
and raised under sterile conditions, and antimicrobials modulate risk, both adversely
(an association with early empirical use of broad-spectrum agents) and beneficially
(modest efficacy of empirical antibiotic cocktails in arresting progression in early
cases). However, no specific pathogen has been consistently identified, and it is
increasingly recognised that abnormal bacterial colonization of the gastrointestinal
(GI) tract plays a role in pathogenesis. This has fed enthusiasm for the use of
probiotics (strains of Bifidobacterium or Lactobacillus, prominent in the healthy
breast-fed infant GI microbiome) in attempts to modulate the premature Gl
microbiome in a beneficial manner, a strategy attended with inconstant success in
preventing NEC.

Recent research has revealed a pivotal role for Toll-like receptor 4 (TLR4) and its
regulators. Rather than an infectious disease, NEC can be considered the catastrophic
outcome of exposure of the developmentally-directed pro-inflammatory gut
epithelium of the pre-term infant, expressing TLR4 at high level, to bacteria that by
rights should never have been there. Strategies aimed at reducing activation of Gl
mucosal TLR4 or reversing the downstream effects of signalling hold considerable
promise for prevention or treatment of this terrible disease.
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WHOLE GENOME SEQUENCING IN THE NICU

D.L. Dinwiddie!, N.A. Miller?, C.J. Saunders?, S.E. Soden?, E.G. Farrow?,

S.F. Kingsmore?

Pediatrics, University of New Mexico Health Sciences Center, Albuquerque, USA
Center for Pediatric Genomic Medicine, Children's Mercy Hospital, Kansas City, USA

Monogenic diseases are frequent causes of neonatal morbidity and mortality, and
disease presentations are often undifferentiated at birth. More than 3,500 monogenic
diseases have been characterized, but clinical testing is available for a minority of
them. Furthermore, many feature clinical and genetic heterogeneity that further
complicates diagnosis. Hence, an immense unmet need exists for improved molecular
diagnosis of ill infants. Because disease progression is extremely rapid, albeit
heterogeneous, in newborns, molecular diagnoses must occur quickly to be relevant
for clinical decision-making. We have demonstrated the feasibility of conducting
rapid, whole-genome sequencing (WGS) with automated bioinformatic analysis to
obtain a molecular differential diagnosis of genetic disorders in infants in neonatal
intensive care units (NICUs). The entire process can be completed in less than 50
hours. A notable application of rapid, WGS in NICUs is the potential for early
diagnosis, management, and treatment of primary immunodeficiencies, which may
prevent life-threatening infections.
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INFECTIONS BY PENICILLIUM MARNEFFEI

P. Lee’, W.L. Yang!, K.W. Chan*, M.H.K. Ho', Y.L. Lau®

!Department of Paediatrics and Adolescent Medicine, The University of Hong Kong,
Hong Kong, Hong Kong China

Penicillium marneffei infection is indigenous to Southeast Asia. Most cases occur in
patients with AIDS and secondary immunodeficiencies. The fact that penicilliosis is an
AIDS-defining iliness affecting patients with CD4+ count <100 cells/mm3 suggests
that individuals who are HIV negative and without secondary immunodeficiencies
may have primary immune defects, especially those with disseminated disease.
However, information on the spectrum of primary immunodeficiencies (PIDs) and
genetic susceptibility associated with penicilliosis is lacking. Our previous systemic
review on penicilliosis occurring in HIV-negative children revealed that many of them
had underlying immunodeficiencies, including severe combined immunodeficiency,
hyper-lgM syndrome, common variable immunodeficiency, Kostmann syndromme
and hypogammaglobulinemia. Our further work on 4 patients with penicilliosis and
chronic mucocutaneous candidiasis identified a genetic defect in STATL1 in all of
them. Two mutations were located in the coiled-coil domain and two in the DNA-
binding domain. All of them recovered from penicilliosis, but one eventually died of
aspergillosis. The percentage of pSTAT1-positive PBMCs induced by interferon-
alpha and interferon-gamma was significantly higher in all 4 patients than normal
controls, indicating that they had gain-of-function mutations. PBMCs from these
patients displayed defective interferon-gamma and interleukin-17 production towards
PMA and PMA plus ionomycin, respectively. Interferon-gamma production induced by
C. albicans and P. marneffei in the patients was significantly lower than normal
controls. For the first time, we demonstrated STAT1 gain-of-function mutation as an
important genetic etiology of invasive mycosis including penicilliosis and aspergillosis.
Penicilliosis should be regarded as an indicator disease for PIDs in children without
HIV infection unless proven otherwise
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SEVERE VIRAL RESPIRATORY INFECTIONS — DO CO-INFECTIONS PLAY A
ROLE?

C. Nascimento-Carvalho!

!Pediatrics, Federal University of Bahia School of Medicine, Salvador, Brazil

The clinical severity of virus co-infection remains unclear. Some respiratory viruses
are likely to be found among children with single viral infections whereas other
respiratory viruses are mainly reported among children with viral co-infections. In the
1990's, a non-systematic review reported increased hospitalization rates among
patients with viral co-infections. Therefore, increased severity was attributed to them.
However, shortcomings were recognized like heterogeneous patient-populations and
diverse laboratory methods. A recent (2014) systematic review evaluated the
association of viral co-infections detected by molecular assays with severity of
disease in hospitalized patients with ARI. Overall, 21 cohort studies were included-19
(90%) evaluated children aged <18 years. No significant differences in length of
hospital stay, frequency of admission to Intensive Care Unit, need for mechanical
ventilation or oxygen requirement were documented. Among preschool children,
mortality was higher in cases with viral co-infections. Heterogenity was high in all
outcomes. Papers published more recently have shown that: children with rhinovirus-
enterovirus (HRV-ENT) alone were more likely to be admitted to the hospital
compared to those co-infected with HRV-ENT and at least another virus; significantly
longer hospital stays were associated with Respiratory Syncytial Virus(RSV) co-
infections compared with RSV single infection; severity was significantly higher
among children with single RSV infection in comparison with children with RSV-HRV
co-infection. The role of viral co-infections remains to be debated. It is possible that
different pathogenic mechanisms may be triggered by different viruses, which may
potentiate or inhibit each other’s effect.
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ADDRESSING THE NEEDS OF THE MANY: VACCINES TO PREVENT
COLONIZATION

R. Malley*
Infectious Diseases, Boston Children's Hospital and Harvard Medical School,

Boston, USA

The successes of polysaccharide conjugate vaccines, first directed against
Haemophilus influenzae type b, followed by Streptococcus pneumoniae and Neisseria
meningitidis, have provided abundant confirmation that antibodies directed against the
polysaccharide capsule of different pathogens are highly effective in preventing
disease in the individual. What is even more impressive, however, is the growing
realization that the efficacy of these vaccines in generating herd protection is even
more important than the effect on the individual recipients of the vaccine. Such herd
protective effects with conjugates were first noted in the case of Hib, but made
abundantly clear in epidemiological studies of pneumococcal pneumonia in the elderly
in the US, which estimated that two thirds of the disease reduction by pneumococcal
conjugates could be attributed to an indirect effect. More recently, advances in
immunology and vaccinology have revealed a new form of T cell-based mucosal
immunity that appears particularly effective at targeting colonization by extracellular
pathogens. The generation of memory CD4+ Th17 cells for example has been
associated with significantly reduced density and duration of carriage in animal
models. These pathogen-specific Th17 cells, which recognize specific bacterial
antigens and activate innate immune responses that facilitate clearance, are readily
detected in humans. These developments lead logically to the question as to whether
vaccines that target colonization and aim primarily to generate herd protection can be
developed and licensed. This presentation will describe the underlying immunologic
mechanisms and provide examples of vaccine efforts targeting colonization, with a
particular focus on S. pneumoniae.
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PAEDIATRIC VACCINES TODAY AND TOMORROW
A.J. Pollard*
'Department of Paediatrics, University of Oxford, Oxford, United Kingdom

Immunisation is the most important global programme for child health and continues
to reduce mortality and morbidity in the first 5 years of life. There are major
challenges today for maintaining the incredible impact of our immunisation
programmes whether it is delivery of vaccines to remote villages in Africa, responding
to the Ebola outbreak, closing the polio story, or maintaining confidence in measles
vaccine to prevent outbreaks, such as the ongoing transmission across the US. While
these are immense remaining challenges for the global heatlh providers and funders,
immunisation has transformed our society and perhaps our greatest challenge today
is about access and communication.

The success of vaccines used thus far provides a strong argument for new vaccine
development with the aim of further reducing morbidity and mortality. There important
developments in vaccines for RSV, the leading cause of infant hospitalisation in
industrialised countries and one of the leading causes of infant mortality globally.
Vaccines for the primary cause of neonatal meningitis, group B streptococcus, are
within sight and many vaccines with potential against nosocomial pathogens or for
use in specific populations could be available in the decade ahead. One of the main
issues that will be faced for many new vaccines, in the context of a limited health
budget, are policy questions over the balance between spending on rare severe
diseases and common mild diseases, which may have a similar financial burden for
health services. Addressing and communicating the value of vaccines as tools for
sustaining and improving child health has never been more pressing.
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MECHANISMS OF ANTIMICROBIAL RESISTANCE
P. Huovinen*
'Bacteriology, University of Turku, Turku, Finland

In a vote to determine the focus of a new research effort funded by the UK
government, the British public named antibiotic resistance as one of the most
pressing challenges of modern times. This level of knowledge is fruit of the
continuous information dealt by the infectious diseases community.Indeed,
antibacterial resistance has for decades been a growing threat to the effective
treatment. Until know, practically all clinically important bacteria have developed
resistance against majority of antibacterial compounds. Countless amounts of
resistance mechanisms have been identified.The clinicians need knowledge of
bacterial resistance mechanisms in planning the most effective treatment options.
Without studying the resistance mechanisms, surveillance of resistant bacteria is not

well understood. In addition, mechanisms behind resistance have also to be known to

find best ways to tackle spread of resistant bacteria. Lord Kelvin said wisely: “If you
cannot measure it, you cannot improve it.” In the second week of this year 2015,
Nature published an article of a new antibiotic teixobactin. The authors conclude:
“The properties of this compound suggest a path towards developing antibiotics that
are likely to avoid development of resistance.” | have heard this sentence several
times in 1970’ies and again in 1980’ies. Is there finally light in the tunnel?
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PREVENTION OF ANTIMICROBIAL RESISTANCE IN THE CLINIC

J. Kluytmans*
YJulius Center, University Medical Center Utrecht, Utrecht, Netherlands

Antimicrobial resistance is rapidly increasing all around the world. Especially the
increase of carbapenemase producing Enterobacteriaceae (CPE) is worrisome. Recent
estimates predict that by 2050 more people will die from infections with antimicrobial
resistant organisms than from cancer and the associated costs will be enormous.

There are many variants of CPE with different incidences in the European community.
In general the spread is more extensive in the South of Europe and almost absent in
The Northern part. Control strategies depend on reliable and rapid detection with
subsequent aggressive control measures.

Some examples of outbreak control with variable success will be presented. It will
show that a delayed response is associated with exponential efforts to regain control, if
achievable at all. Also it is important to change the concept of individual patient care
in independent health care organizations to a systematic approach based on patient
movements and spread of microorganisms.

In The Netherlands a regional network approach is proposed based on a network of
microbiological laboratories with high-level expertise in microbiology, infectious
diseases and infection control attached to it. This network will cover public health,
general practitioners, hospitals and nursing homes in a region defined by patient-
movements. It should provide a better system for early detection and rapid response.
Thereby, it will ensure an optimal system for patient safety now and in the future.
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Emerging infectious diseases between reality and perception

|. Capua’
Yltalian Parliament, Member of the Italian Parliament, Padova, Italy

Our globalised environment, supports the unprecented spread of

pathogens, including pathogens emerging from the animal reservoir. Global
movement of infected people or animals cause continuous outbreaks of emerging
infectious diseases that may be very distant from the index case. Prompt
identification and subsequent management of these outbreaks is essential.

Initiatives to support sharing of diagnostic reagents, virus strains and sequences in a
timely manner will enable the scientific community to advance its understanding more
efficiently , but their success is dependant on the willingness of scientists to
contribute their tools and data.

Another essential issue is the optimisation of communication between

scientific community and stakeholders. In particular, it is essential that
communication between scientists and politicians is fostered, if operational change is
to be achieved in disease management at the global level. However, politicians do
not base their decisions on the same dataset as health professionals and this causes
a misalignment with the priorities of the scientific community.

It would beneficial for the scientific community to engage in a more

targeted communication effort with the political environment and be proactive in
rejecting journalistic inaccuracies or non-scientific conspiracy or hoax accusations.
Doing so, would bring added value and would enable the medical research
community to improve the outcome of their efforts, with positive consequences for
public health as a whole.
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Managing Severe Infections in the Inmunocompromised
N. Klein®
YInfection and immunity, Institute of Child Health, London, United Kingdom

Children who have an underlying immunodeficiency are at high risk of suffering from
serious infections. These infections are usually caused by bacteria, viruses and fungi,
although protozoans such as Cryptosporidium can also be problematic. The specific
defects within the immune system can influence the aetiology as well as the severity
and frequency of infections. Whatever the cause, there are some basic principles
that govern our approach to managing these infections. In this session, the risk
factors, diagnostic considerations and therapeutic strategies for managing patients
with an underlying immunodeficiency will be discussed.
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CLINICAL FEATURES OF CHILDHOOD ADENOVIRUS INFECTIONS IN AN
OUTBREAK IN TAIWAN, 2011

M.R. Lin', C.C. Kuo?, Y.C. Huang*

'Department of Pediatrics, Chang-Gung Children's Hospital, Taoyuan, Taiwan

Background

We studied pediatric patients with adenovirus infection in the 2011 outbreak in
northern Taiwan to define clinical features of serotype 2 (ad2), 3 (ad3) and 7 (ad7)
infections in children.

Methods

Between January 2011 and December 2011, 637 patients aged less than 19 years with
culture-confirmed adenovirus infection and specimens available for serotype
determination, by an in-house PCR method, in Chang Gung Memorial hospital were
enrolled. Clinical data were retrospectively collected.

Result

Excluding 5 cases with multiple serotypes, a total of 632 cases were included for
analysis. Three serotypes were identified, including ad3 (67.6%), ad7 (22.6%) and ad?2
(9.8%). Median age was 4.58 years (range: 2 to 216 months); children infected with
ad3 were significantly older (82.9% > 3 years, p<0.001). Of the 621 inpatients, 97.6%
had fever, all had respiratory symptoms, 75 patients (12.1%) had lower RTI, 20
patients (3.2%) required intensive care (ad2: 1, ad3: 8, ad7: 11) and three patients died
(all ad7-infected). Ad3-infected patients were significantly more likely to have upper
respiratory symptoms, while leukocytosis (WBC>15,000/mm?) was more common in
ad2-infected (p=0.007). Ad7-infected patients were significantly associated with a
longer duration of fever, leukopenia (WBC<5,000/mm?), thrombocytopenia (Platelet
<150000 /mm?3), high serum C-reactive protein level >100 mg/L, lower RTI, a longer
length of hospital stay, and requiring intensive care (all p <.001).

Conclusion
Childhood ad2, ad3 and ad7 infections may have different clinical manifestations.

Although ad3 was the most prevalent serotype in 2011 Taiwan outbreak, ad7 caused
more severe disease entities.
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OUTCOMES OF INFANTS RECEIVING PALIVIZUMAB PROPHYLAXIS FOR
RESPIRATORY SYNCYTIAL VIRUS (RSV) IN CANADA AND ITALY: A
PROSPECTIVE, COHORT STUDY

B. Paes’, P. Manzoni?, K.L. Lanctot®, A. Dall'Agnola?, I. Mitchell°, S. Calabrese?,
M. Maule®, E. Girardi®, T. Harimoto®, A. Li®

'Pediatrics, McMaster University, Hamilton, Canada

“Neonatology, S.Anna Hospital, Torino, Italy

*Medical Outcomes and Research in Economics (MORE®),

Sunnybrook Health Sciences Centre, Toronto, Canada

“Paediatrics and Neonatology, “Silvio Orlandi” Hospital, Verona, Italy
*Paediatrics (Respirology Division), University of Calgary, Calgary, Canada
®Biomedical Sciences and Human Oncology, University of Torino, Torino, Italy

Background/Aims: Severe RSV infection results in hospitalization (RSVH) with
accompanying morbidity/mortality. Palivizumab has been available for prophylaxis
for 15 years. We examined the outcomes of palivizumab recipients within the
Canadian (CARESS) and the Torino-Verona Italian Registries.

Methods: Infants were recruited during the 2002-2014 RSV seasons, and RSVHs
captured. Premature infants (<35 completed weeks gestational age [GA]; Group 1)
were compared to infants who received palivizumab for serious medical disorders
(BPD, Hemodynamically significant congenital heart disease (HSCHD),
Neuromuscular and Pulmonary disorders, Airway anomalies, Cystic fibrosis, Down
syndrome; Group 2 ). Data were analyzed by Fisher’s exact test, Relative Risk
[95%CI] and logistic regression.

Results: 14,468 patients were enrolled (Group 1; n=9,612; Group 2; n=4,856). RSVH
was significantly more frequent in neonates with underlying conditions (211/4856,
4.34%) than in preterms (216/9612 [2.22%]; RR 1.93; 95% C.I. 1.60-2.33; p<0.0001).
Among Group 2, RSVH occurred more significantly in BPD (4.73%; R.R.1.70; 95%
C.1. 1.29-2.23; p=0.0003) and HSCHD infants (4.10%; R.R.1.45; 95% C.I. 1.10-1.90;
p<0.0008). After multivariable logistic regression controlling for age at first
palivizumab injection, GA, birth weight, HSCHD, BPD, and gender, only HSCHD
(RR 1.74; 95%C.I. 1.26-2.40; p=0.001) and BPD (RR 1.75; 95%C.l. 1.30-2.37;
p=0.000) significantly predicted RSVH in palivizumab-treated infants

Conclusions: Our data provide international, multicenter, prospective evidence that
RSVH rates are higher in infants given palivizumab for reasons other than
prematurity. Further research is warranted to assess whether the findings relate to the
current palivizumab dosing protocols, or on a specific increased risk for RSVH
inherent in these "special” populations
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VIRAL RESPIRATORY INFECTION AND SEPSIS AMONG BCG VACCINATED
AND UNVACCINATED CHILDREN IN SPAIN

D. Maria Jose', M. Cebey?, 1. Rivero?, J. Pardo Seco?, F. Martinon Torres*
Translational Pediatrics and Infectious Diseases Section Pediatrics,

Universitary Hospital Santiago de Compostela, Santiago de Compostela, Spain
2Vvaccines Infections and Pediatrics Research Group (GENVIP) Healthcare Research
Institute of Santiago de Compostela, Universitary Hospital Santiago de Compostela,
Santiago de Compostela, Spain

3Genetics Vaccines Infections and Pediatrics Research Group (GENVIP) Healthcare
Research Institute of Santiago de Compostela,

Universitary Hospital Santiago de Compostela, Santiago de Compostela, Spain
“Translational Pediatrics and Infectious Diseases Section Pediatrics Department Hos
pital Clinico Universitario de Santiago de Compostela.Genetics Vaccines Infections a
nd Pediatrics Research Group (GENVIP) Healthcare Research Institute of Santiago d
e Compostela, Universitary Hospital Santiago de Compostela,

Santiago de Compostela, Spain

Background: Bacille Calmette-Guerin (BCG) vaccination has been shown to have
non-specific beneficial effects in children from Africa.

Objective: To assess the heterologous protective effects of BCG vaccination against
viral respiratory infection (VRI) and sepsis in Spain.

Methods: Retrospective epidemiological study, using data from the Official Spanish
Registry of hospitalizations (CMBD-HA) to identify difference of hospitalization rates
(HR) in Basque Country (BC) (where neonatal BCG is part of the immunization
schedule) as compared to the rest of Spain (where BCG is not administered).

Results: A total of 464,611 hospitalization episodes from 1997 to 2011 were analyzed.
The HR due to VRI in BCG vaccinated children (BCG immunization coverage of
100%) was significant lower compared to BCG unvaccinated children for all age
groups with a total preventive fraction (PF) of 41.4% (95%Cl: 40,3-42,5; P-
value>0.001) [children <1 year old PF: 32.4% (95%CI: 30.9 - 33.9; P-value<0.001);
children 1-4 years old PF: 60.1% (95% ClI: 58.5 — 60.1; P-value<0.001); children 5-9
years old PF:66.6% (95% ClI: 62.8 — 70.3; P-value<0.001) and children 10-14 years
old PF:69.6% (95% ClI: 63,3 — 75.0; p<0.001). The HR due to sepsis in BCG
vaccinated children was also significant lower for children <1 year old with a PF

of 52.8% (95% CI: 43.8 — 60.7: p<0.001).

Conclusions: BCG vaccination at birth may decrease the hospitalizations in
children due to VRI and sepsis not related to Tb through heterologous protection in
a developed country.
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ANTIBIOTIC RESISTANCE IN NEONATAL AND PAEDIATRIC BLOOD STREAM
INFECTION: DATA FROM THE ANTIBIOTIC RESISTANCE AND PRESCRIBING
AMONG EUROPEAN CHILDREN (ARPEC)PROJECT

R. Lundin®, S. Vergnano?, M. Sharland?, J. Bielicki?

'Epidemiology, PENTA Foundation, Padova, Italy

’Paediatric Infectious Diseases Unit, St George's University of London, London,
United Kingdom

Background and aims

The aim of the ARPEC project was to develop and evaluate surveillance
methodologies to monitor antimicrobial use and resistance among European neonates
and children.

Methods

Blood culture isolate data were submitted by 19 collaborating hospitals in 12 countries
for children <18 years of age between 1 January 2011 and 31 December 2012. Percent
resistant and rate resistant isolates per 1000 occupied bed days (OBD) were calculated
for selected pathogen/antibiotic pairs. OBD were estimated using country level bed
occupancy data from the 2012 European Antimicrobial Resistance Surveillance
Network (EARS-Net) report and mean Organization for Economic Co-operation and
Development (OECD) bed occupancy for 2011.



Results

Table 1. Percent resistant blood stream isolates for all isolates tested for each selected pathogen/antibiotic combination (95% confidence

interval), ARPEC data 2011-2013

Pathogen Antibiotic
AMP 3GC AMG FQu CPM APP GPD Mco
N C N C N G N C N (& N C N C N C
65.0%  70.9%  7.9%  155%  12.1% 152% 7.2% 17.1% 0.0%|) 09%  13.2% 17.7% - - - -
(57-73) (64-77) (04 (11-20) (07-17) (10- (03-  (12- f00-  (07- (12-
|| —— -12) -20) A1) .22) .02) 19) 23)
K. - - 35.7% 30.4%  32.1% 31.0% 16.1% 18.6% 3.6% |- 7.3%  30.4%  27.3% - - - -
. (23- (22-39) (20-45) (23- (06  (12- .01-09) (03- (17- (13-
preumoniae 49) 39) .26) .25) 12) .44) 36)
- - 83%  283%  20.8% 27.4% 20.8% 23.9% 31.8% 322% 100%  40.4% - - - -
(-04- (20-37) (03-38) (13- (03-  [16  (11- (.23- (05 (31-
.20) .36) .38) 32) .53) 41) 28) .50)
E. cloac - - 349% 359%  93%  12.8% 23%  3.9% 00%[) 52% 359% 37.8% - - - -
(20- (25-47) (00-18 (05- (-02- [-01- (.00- (.20- (.27-
.50) 20} .07) .08) .10) .52) 43)
Iz I D NS ) 5 G (N IR I
01-08) (02-14) ) )
E. faecium 79.0%  87.9% - - - - - - - - - - 10.5%  9.2% - -
.26) .16}
S us - - - - - - 47%  8.2% - - - - 0.0%(- 00%(- 12.4% 16.1%
(01- (05 ) ) (06 (12-
.08) .11) a9) .20

AMP-ampicillin/amonxicillin; 3GC-3 generation cephalosporins; AMG-aminoglycosides; FQU-fluorogquinolones; CPM-carbapenems; APP-

antipseudomonal penicillins; GPD-glycopeptides; MCO-methicillin, cefoxitin, or oxacillin



Table 2. Rates of resistant blood stream isolates per 1000 occupied bed days by selected pathogen/antibiotic combinations, ARPEC data
2011-2013

Pathogen
AMP 3GC AMG FQU CPM APP GPD MCO
N Cc N C N C N C N Cc N C N C N Cc
E. coli 146 4.4 26 08 35 15 15 05 0.0 0.0 36 20
5.0 1.0 53 10 25 0.8 0.7 0.1 40 13
pneumoniae
P. aeruginosa = < 0.7 07 10 03 03 03 12 03 07 11
E. cloacae - - 39 05 17 0.1 0.4 0.0 0.0 07 23 0.4
E. faecalis 10 0.1 - - - - - - - - - - 0.0 0.0
i 33 21 - - - - - - - - - = 0.2 04
15 07 & 5 5 : 00 0.0 31 o7

AMP-ampicillin/amoxicillin; 3GC-3 generation cephalosporins; AMG-aminoglycosides; FQU-fluorogquinolones; CPM-carbapenems; APP-
antipseudomonal penicillins; GPD-glycopeptides; MCO-methicillin, cefoxitin, or oxacillin

Higher percentages of isolates from children were resistant to selected
antibiotic/pathogen pairs, except for 3™ generation cephalosporins, aminoglycosides,
and antipseudomonal penicillins and K. pneumoniae and glycopeptides and E.
faecium, which exhibited higher resistance percentages among neonates. However,
rates of resistant infections for each selected antibiotic/pathogen pair per 1000 OBD
were consistently higher among neonates, with the exception of carbapenem-resistant
E. cloacae, antipseudomonal penicillin-resistant P. aeruginosa, and glycopeptide-
resistant E. faecium.

Conclusions

While the percentage of resistant isolates is generally higher among children, neonates
experience a higher burden of resistant disease. This is important for allocating
resources to address blood stream infection and antibiotic resistance among neonates
and children, and highlights the need to monitor and treat these groups separately.
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HEME OXYGENASE-1 RELATED IMPAIRMENT OF NEUTROPHIL OXIDATIVE
BURST IN CHILDREN WITH SICKLE CELL DISEASE.

K. Orf', C. Evans?', E. Horvath?, M. Levin', S. Chakravarty®, A. Cunnington*
'Section of Paediatrics, Imperial College London, London, United Kingdom
2Department of Immunology and Infection,

London School of Hygiene and Tropical Medicine, London, United Kingdom
Paediatric Haematology, Imperial College Healthcare NHS Trust, London,
United Kingdom

Background and aims: Induction of heme oxygenase-1 (HO-1) in sickle cell disease
(SCD) protects against heme toxicity. However HO-1 induction during granulopoiesis
impairs neutrophil oxidative burst activity and increases susceptibility to bacterial
infection in malarial hemolysis. In this study, we aimed to determine whether
neutrophil function was impaired in children with SCD, and the relationship with
hemolysis and HO-1.

Methods: We compared neutrophil oxidative burst and degranulation, hemolysis, and
HO-1 activity in 26 children with SCD and 26 matched control subjects. We also
examined HO-1 expression in blood neutrophils and bone marrow. We assessed the
effect of HO-1 induction during neutrophil maturation using a promyelocytic cell line
(HL-60).

Results: Subjects with SCD had lower oxidative burst activity than control subjects.
The severity of impairment was related to HO-1 activity and the mobilisation of
neutrophils from bone marrow. HO-1 was not expressed in circulating neutrophils, but
was upregulated in neutrophil precursors in SCD bone marrow. Incubation of HL-60
cells with hemin during neutrophilic differentiation increased HO-1 expression and
impaired oxidative burst activity, an effect partially reversed by treatment with a
competitive HO inhibitor.

Conclusions: Neutrophil oxidative burst is impaired in SCD, related to HO-1
induction during granulopoiesis. This could contribute to the increased susceptibility
of patients with SCD to infections. This finding may assist stratification of risk of
infection in patients with SCD, and modulation of HO-1 expression may play a role in
treatment of patients with SCD.
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CLINICAL AND CELLULAR PHENOTYPE OF HETEROZYGOUS STAT1 GAIN-OF-
FUNCTION MUTATIONS: AN INTERNATIONAL SURVEY

J. Toubiana!, S. Okada?, K. Kisand®, Y. Camicioglu®, S. Kilic®, J. Roesler®,

A. Bousfiha’, C. Rodriguez-Gallego®, F.L. Van de Veerdonk®, E.D. Renner®’,

C. Traidl-Hoffmann'!, L. Marodi*?, T. Morio*?, C. Picard*, B. Grimbacher, D. Lilic*®,
S. Holland’, A. Puel**, J.L. Casanova®,

X. International study group of 80 other collaborators®®

!Department of Pediatric Infectious Disease, Hopital Necker, Paris, France

%St Giles Laboratory of Human Genetics of Infectious Diseases,

Rockefeller University, Paris, France

3Institute of General and Molecular Pathology, University of Tartu, Tartu, Estonia
“Department of Pediatrics Infectious disease Clinical Immunology and Allergy,
Istanbul University, Istanbul, Turkey

*Division of Pediatrics, Uludag University School of Medicine, Bursa, Turkey
®Department of Pediatrics, University Hospital Carl Gustav Carus, Dresden, Germany
'Department of Clinical Immunology, CHU Ibn Rochd, Casablanca, Morocco
8Department of immunology, Gran Canaria Dr Negrin University Hospital,

Las Palmas de Gran Canaria, Spain

*Department of Medecine, Nimegen Institute for infection inflammation and immunity,
Nimegen, Netherlands

OUniversity Children’s Hospital at Dr. von Haunersches Kinderspital,

Ludwig Maximilian University, Munich, Netherlands

H7aum - Center for Allergy and Environment Kinderspital, TUM/Helmholtz Center,
Munich, Germany

2Department of Infectious and Pediatric immunology,

Medical and Health Science Center, Debrecen, Hungary

1355, Department of Pediatrics and Developmental Biology,

Tokyo Medical and Dental University, Tokyo, Japan

“Laboratory of Human Genetics of Infectious Diseases, Imagine Institute, Paris,
France

5Centre of chronic immunodeficiency, University of Freiburg, Freiburg, Germany
®*Newcastle University, Institute of cellular medecine, Newcastle, United Kingdom
YLaboratory of Clinical Infectious Diseases, National Institutes of Health, Bethesda,
USA

18Study performed in collaboration with 24 countries, from 5 continents, X, France

Background and aims

Since their discovery in patients with autosomal dominant (AD) chronic
mucocutaneous candidiasis (CMC) in 2011, heterozygous STAT1 gain-of-function
(GOF) mutations have been quickly identified in a growing number of patients
worldwide. The full range of clinical features have however never been reported in a
large series of patients.



Methods

We enrolled 223 patients heterozygous for STAT1 GOF mutations, originating from
133 kindreds in 30 countries from 5 continents. Demographic data, infectious and
non-infectious diseases, immunological parameters, treatment and outcome were
recorded.

Results

The median age of the 223 included patients was 23 years (range, 6 months - 70
years). CMC, mainly caused by Candida albicans, was found in 97% of patients with
a median age of onset of one year (range, 0-24 yrs). Most patients also displayed
bacterial skin and respiratory tract (76%), or viral skin (42%) infections. The main
pathogens involved were Staphylococcus aureus and herpes viruses. Fewer patients
displayed invasive fungal infections (10%) or mycobacterial disease (6%). Almost
half (43%) of the patients had a wide range of auto-immune manifestations, mainly
hypothyroidism. Cerebral aneurysms (8%) and cutaneous or gastrointestinal
malignancies (5%) were associated with a poor outcome (mortality rate 37%).
Lymphocyte cell count was abnormally low for 40% of the patients. Anti-fungal
prophylaxis was commonly used (74%); CMC however persisted in 39% of the
treated patients.

Conclusions

STAT1 GOF mutations are almost invariably associated with CMC. The range of
clinical manifestations is broader than initially thought. Cerebral aneurysms and
malignancies confer a poor prognosis.
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INDICATIONS OF LONG-TERM IMPAIRED GROWTH IN IN UTERO EXPOSED
CHILDREN TO TENOFOVIR: THE NEED FOR RAPID FURTHER STUDIES

L.M. Denneman?, S. Cohen?, T.W. Kuijpers?, D. Pajkrt?, H.J. Scherpbier?,

M. Bunders®

!Amphia Hospital, Department of Pediatrics, Breda, Netherlands

Pediatric Hematology Immunology and Infectious Diseases,

Emma Children's Hospital Academic Medical Centre AMC, Amsterdam, Netherlands
3Pediatric Hematology Immunology and Infectious Diseases,

Academic Medical Center University of Amsterdam, Amsterdam, Netherlands

BACKGROUND: Tenofovir disoproxil fumarate (TDF) is increasingly used in
pregnancy to prevent mother-to-child- transmission (MTCT) of HIV. However,
there are concerns regarding its potential harmful effect on infant growth.

METHODS:The study population included HIV-exposed-infants of mothers
using combined antiretroviral therapy (CART)born at the Academic Medical
Center in the Netherlands between 2001-2007. A potential effect of exposure
to TDF was assessed in uni- and multivariate linear regression models with Z-
scores for weight-for-age (WFA) or Z-scores for height-for-age (HFA) up to the
age of 40 months in and adjusted for potential confounders such as maternal
HIV parameters and exposure other antiretroviral compounds.

RESULTS: 74 infants were included with 500 clinical visits. Nine (13%) infants
were exposed to TDF. Children exposed in utero to TDF had significantly
lower WFA z-scores (Coefficient=-0.72, P= 0.028) and

HFA (Coefficient=0.87, P=0.02) during follow-up compared to children with no
intrauterine exposure to TDF in multivariate analyses . Although the data
became more scarce after 20 months, TDF exposed children seemed to show
catch-up growth of weight at the age of 20 months, however not for height. In
utero exposure to other antiretrovirals did not have a significant effect on
either weight or height.

CONCLUSION: In utero exposure to TDF has a significant negative effect on
both WFA and HFA in HIV-exposed children. As WHO MTCT guidelines
currently advise a TDF containing regimen, our data warrant rapid further
evaluation in larger longitudinal cohort studies.
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EPIDEMIOLOGICAL, CLINICAL, GENOTYPIC AND PHENOTYPIC
CHARACTERISTICS OF AN EMERGING MENINGOCOCCAL SEROGROUP B
CLONE IN QUEBEC.

B. Tapiero?, L. Coic', J.B. Lemeur?, A. Barbaros?, B. Lefebvre®, R. Tsang®*,

P. De Wals?

Infectious Diseases, CHU Sainte-Justine — Université de Montréal, Montreal,
Canada

2Social and Preventive Medicine, Laval University, Quebec City, Canada
3Laboratoire de santé publique du Québec, INSPQ, Montreal, Canada
“National Microbiology Laboratory, Public Health Agency of Canada, Winnipeg,
Canada

Background: In the province of Quebec, Canada, the incidence of Serogroup B
meningococcal disease has increased steadily from 0.27/100,000 in 1998 to
0.86/100,000 in 2011, and this was caused by the emergence of a new clone.

Objective: To describe the epidemiological, clinical, genotypic and phenotypic
characteristics of the emerging clone.

Methods: MenB cases identified by the provincial reference laboratory and
characterized by the national reference laboratory in 2003-2010 were analysed.

Results: The new ST-269 clone belonging to the ST-269 complex was first detected in
2003, and spread throughout the province without any intelligible geographical
pattern. The age-group 15-21 years was disproportionally affected, especially in the
first years. Persons in disadvantaged social groups were at increased risk. The
frequency of major acute complications (40.4 % vs 31.0 %), fatality (6.6% vs 3.6%)
and sequelae in survivors (26.9% vs 25.9%) was substantial but not significantly
higher among ST-269 cases as compared with other clonal complexes. ST-269 strains
are not expressing the PorA P1.4 antigen and the gene coding the NadA protein
included in the 4-component meningococcal B vaccine is not present. Nevertheless,
this vaccine had the potential to cover 95% of cases belonging to the ST-269 clone
thanks to the expression of the fHbp and NHBA antigens.

Conclusion: The recent trend in MenB in Quebec prompted public health authorities
to launch a mass immunization campaign in May 2014, targeting approximately
56,000 persons 2 months to 20 years of age in the region with the highest and
persistent incidence rate (Saguenay-Lac-St-Jean).
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SAFETY AND EFFICACY OF DAPTOMYCIN IN CHILDREN WITH COMPLICATED
SKIN AND SKIN STRUCTURE INFECTIONS (CSSSI) CAUSED BY GRAM-
POSITIVE PATHOGENS

C. Glasser!, R. Agarwal?, J. Bradley*, M. Yoon*, P. Bokesch*

IClinical Research, Cubist Pharmaceuticals Inc., Lexington, USA

’Dermatology, M.V. Hospital and Research Centre, Lucknow, India

3Infectious Disease,

Rady Children's Hospital and the University of California San Diego, San Diego, USA
“Biostatistics, Cubist Pharmaceuticals Inc., Lexington, USA

Background and aims: Daptomycin is approved for treatment of cSSSI and
bacteremia in adults. This study evaluated the safety and efficacy of daptomycin in
children 1-17 years of age with cSSSI.

Methods: This multicenter, prospective, evaluator-blinded, randomized, IRB-
approved phase 3 clinical trial compared daptomycin to standard of care (SOC). Age-
adjusted daptomycin doses (12-17 years, 5 mg/kg; 7-11 years, 7 mg/kg; 2-6 years, 9
mg/kg; 1-

Results: 263 and 133 patients were randomized to daptomycin and SOC (clindamycin
50.4%; vancomycin 42.1%), respectively; 80.6% had a confirmed Gram-positive
infection. Clinical success rates for daptomycin (88.3%) and SOC (86.3%) were
comparable. More patients in the daptomycin arm received

Conclusions: Daptomycin given at age-appropriate doses is efficacious, safe, and
generally well tolerated for treatment of cSSSI in children. Both daptomycin and SOC
exhibited comparably high success rates, with daptomycin patients requiring fewer
days of IV therapy.
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EPIDEMIOLOGY OF 377 PAEDIATRIC OSTEOARTICULAR INFECTIONS AND
EVALUATION OF MANAGEMENT PROTOCOL

C. Brehin®, I. Claudet?, C. Debuisson®, M.F. Prére?, J. Vial®, C. Doston?,

J. Sales de Gauzy®, Y. Chaix®, E. Grouteau’

'Urgences pédiatriques, Hopital des Enfants, TOULOUSE, France

%Institut Fédéral de Biologie, Laboratoire de Bactériologie, TOULOUSE, France
3Radiologie Pédiatrique, Hopital des Enfants, TOULOUSE, France
“Anesthésie, Hopital des Enfants, TOULOUSE, France

°Chirurgie orthopédique, Hopital des Enfants, TOULOUSE, France
®Neurologie pédiatrique, Hopital des Enfants, TOULOUSE, France

'Pédiatrie Générale, Hopital des Enfants, TOULOUSE, France

Background: The epidemiology of pediatric acute osteoarticular infections (OAl) has
changed. Kingella kingae became the first bacterial species responsible for septic
arthritis in children < 3 years, due to the improvement of microbiological diagnosis. In
2009, we developed a protocol allowing improved diagnostic, bacteriological
documentation and reduction of antibiotic treatments.

Aim: To review the clinical presentation, epidemiology and clinical management of
paediatric OAI and to evaluate current French antibiotic guidelines.

Methods: We conducted a retrospective study and two successive series were
compared, before and after institution of the protocol. All children suspected of
community acquired OAI were included and followed-up for 2 years. We compared
clinical, biological, and radiological data; duration of antibiotic and hospital stay;
complications and sequelae.

Results: From 1rst of January 2006 to September 2012, 377 children with suspected
OAI were included (190 septic arthritis, 133 osteomyelitis, 32 osteoarthritis and 22
spondylodiscitis). Bacteriological identification improved from 32% to 44%. The
main pathogens found were Staphylococcus aureus (52,5%), K. Kingae (17%),
Streptococcus pyogenes (15%) and Streptococcus pneumoniae (7,5%). Mean duration
of intravenous antibiotic therapy (11 days versus 6 days), mean duration of total
antibiotic therapy (45 days versus 32 days) and mean length of hospital stay (13 days
versus 7 days) were significatively improved. After institution of the protocol, all
patients recovered entirely.

Conclusions: Improvement in bacteriological diagnostic and shorter antibiotic therapy
lead to shorter hospital stay with no supplementary morbidity. A simplification of the
protocol and a better diffusion would permit an efficient treatment of OAI.
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Table 1. Isolated organisms in the 120 children with proven osteoarticular infection

SERHC arthritis Osteomyslitis apendylodisgitis Total

L . ) < dyears =dyears < dyears = dyears < dyears = dyears i %
Staphylococcus Qureus & 13 5 37 o 2 B3 52,5
Kingellg kingae 16 1 2 1 LH 20 17
Streptococcus pYOgeEnes 7 8 2 1 o 1] 18 15
Streptococcus pRewm onioe. 9 1] o 0 o 1] 9 1.5
Neisserg meningitigis 1 2 o 0 o 0 3 2
Saimonelia - 1 - 1 - - 2 15
Acinetobacter baumanii - - - 1 - - 1 08
Barrenslig henselag - - - - - 1 1 08
Brahamello catarrhalis - 1 - - - 1 0.8
Enterococcys fagcalis - - 1 - - - 1 0.8
Streptococcus mitis. 1 - - - - - 1 0,8
Total 40 26 10 40 1 3 120 100




Table 2. Population analysis before and after institution of the protocol

Total Before After P
Sexs Ratio 1.39 1.47 1.3 0,60
Median age, vears(IQR) 23(5.6) 22(6.2) 233(3.2) 0,50
First symptoms, mediane days 41(3) 41(3) 4(5,75) 0,90
Fever, median *C (IQR) 38.4 (2) 38.3(2) 38.4(2) 0,56
Anti-inflammatory taken, ju(%s) 83 (22 40 (21,6) 43 (22.3) 0,64
Previous antibiotic therapy, u(%s) 36 (9,3) 18(9,7) 18 (9.4 0,90
Typa of infaction
Septic arthritis, n(%3) 190 (50) 97 (52) 03 (48) 0,50
Qsteomyelitis, n%s) 163 (44) 73 (400 00 (47 0,25
Spondylodicitis, n%a) 22 (6) 13 (7) 93 0,33
CEP, median mg/1 (1Q) 40 (63) 36 (61 44 (64) 0,72
GE, medign /mm3 (1Q) 11830 (64707 12200 (6725) 11400 (6200 0,20
PNN, medign /mm3 (1Q) 6400 (4988) 6930 (57107 5800 (40407 0,03
Patelets. median/mm3 (1Q) 3635000 383000 333000 0,02
Identified organisms 120 59 61 0,57
Staphylococcus aureus, n 63 32 E3|
Streptococcus puggenes, 18 Q Q
Kingella kingag, n 20 0 11
Strepiococcus pheumoniae, n 0 4] 3 0,32
Others. » 10 3 7
Site from which agent cultured, 120 50 61
joint or bong, #(%) Q073 49(83) 41(67)
joint or bone and blood, n{%) 16(13) 1(12) 9(13)
Only blood. n(%)  14(12) 3(5) 11(18)
Surgical procedure, # 289 162 127 =0,001
Arthrotomy, 1(%) 33(12) 20012y 13(10y
Bone biopsy, #(%) 84(32) 63(40) 29(23)
Antimicrobials given (days),
Intravenons administration 98 11 {9 6 (4) =0 .001
Total course 41 (16) 45 (9.5 32 (14 =0,001
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STREPTOCOCCUS PNEUMONIAE AND STAPHYLOCOCCUS AUREUS
CARRIAGE IN HEALTHY SCHOOL-AGE CHILDREN AND ADOLESCENTS

S. Esposito?, L. Terranova?, L. Ruggiero®, M. Lelii*, V. Montinaro!, W. Peves Rios?,
V. lerardi*, N. Principi*

'Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico,

Pediatric Highly Intensive Care Unit Universita degli Studi di Milano, Milan, Italy

Background and aims: Understanding the relationship between Streptococcus
pneumoniae and Staphylococcus aureus, including their potential for mutual
interference, is needed to evaluate the epidemiology of the diseases they cause, the
factors that condition acquisition and carriage, and the impact of related preventative
measures.

Methods: We obtained oropharyngeal and nasal swabs from 497 healthy subjects
aged 6 to 17 years. S. pneumoniae detection and serotyping were performed using a
real-time polymerase chain reaction, and S. aureus detection was performed using the
RIDAGENE MRSA system.

Results: We found that 136 (27.3%) of the children were carriers of both species, 121
(24.3%) of the children carried S. pneumoniae alone, and 128 (25.7%) of the children
carried S. aureus alone. S. aureus carriage was similar between children who carried
S. pneumoniae (136/257, 52.9 %, 95 % confidence interval [CI]: 46.8% - 58.9%) vs.
those who did not (128/240, 53.3 %, 95 % CI: 47.0 % - 59.5 % ) and was
independent of age and vaccination with 7-valent pneumococcal conjugate vaccine
(PCVT). Vaccination with PCV7 did not affect S. aureus carriage (S. pneumoniae:
84/143 (58.7%, 95% CI: 50.5% - 66.5%) vaccinated children vs 171/351 (48.7%, 95%
Cl: 43.5% - 53.9%) unvaccinated children; S. aureus: 67/143 (46.9%, 95% CI: 38.9%
- 55.0%) vaccinated children vs 195/351 (55.6%, 95% CI: 50.3% - 60.7%)
unvaccinated children). Pneumococcal serotype did not affect S. aureus carriage.

Conclusions: The carriage of S. pneumoniae does not affect that of S. aureus in older
children and adolescents, regardless of age, PCV7 vaccination, and pneumococcal
serotype.
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PERTUSSIS SEASONALITY EVIDENT IN PCR AND SEROLOGICAL TESTING
DATA, QUEENSLAND AUSTRALIA

M. Kaczmarek!, R. Ware!, G. Nimmo?, J. Robson®, S. Lambert*

'Queensland Children's Medical Research Institute,

School of Population Health The University of Queensland, Brisbane, Australia
Central Laboratory Pathology Queensland, Griffith University School of Medicine,
Brisbane, Australia

3Sullivan Nicolaides Pathology, Central Laboratory, Brisbane, Australia
“Queensland Children's Medical Research Institute,

Communicable Diseases Unit Queensland Health, Brisbane, Australia

Background: Many infectious diseases show clear seasonal patterns in both temperate
and tropical climates, and seasonality has been particularly well documented for viral,
respiratory infections. The seasonality of pertussis is less clear and the cause of
debate.

Methods: In Queensland, Australia, a tropical and sub-tropical region, two diagnostic
laboratory providers provided data on pertussis diagnostic tests (PCR and serology)
performed between 01 January 2008 and 31 December 2011. Data for all confirmed
pertussis cases reported in Queensland over the same time period were obtained.
Using the laboratory data, we calculated the proportion of tests positive for pertussis,
and compared these with counts of Queensland pertussis cases.

Results: The two laboratories conducted 48,578 pertussis PCR tests and 79,505
pertussis serology tests between 01 January 2008 and 31 December 2011, of which
4,574 (9.4%) and 10,465 (13.2%) were positive, respectively. The proportion of tests
positive peaked primarily in summer months at 15-18% for PCR and 16-22% for
serology, decreasing between March and September to lows of approximately 5% for
PCR and 10% for serology (Figure). Over the study period there were 25,688 pertussis
cases notified, however seasonal trends were less evident in Queensland notification
data (Figure).

Conclusion: Pertussis seasonality may not be obvious if absolute counts of case
notifications are the sole source of information. By calculating the proportion of tests
positive, we were able to clearly demonstrate the summer seasonality of pertussis in
Queensland Australia.



Figure: Proportion of tests positive for pertussis (by diagnostic test type) and pertussis
notifications, 01 January 2008 - 31 December 2011, Queensland Australia
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TRANSIENT BUT NO SUSTAINED EFFECT OF FIRST-YEAR DAYCARE ON GP-
DIAGNOSED ACUTE GASTROENTERITIS INCIDENCE; THE WHISTLER BIRTH-
COHORT STUDY.

S. Hullegie', P. Bruijning-Verhagen?, C. Uiterwaal®, C. van der Ent®, H.A. Smit?,
M.L.A. de Hoog*

Public health,

Julius Center for Health Science and Primary Care University Medical Center Utrecht
(JC/UMCVU), Utrecht, Netherlands

Public health,

Julius Center for Health Science and Primary Care University Medical Center Utrecht
(JC/UMCU). National Institue for Public Health and the environment (RIVM),
Utrecht/Bilthoven, Netherlands

3public health/Pediatrics,

Julius Center for Health Science and Primary Care University Medical Center Utrecht
(JC/UMCU). Wilhelmina Children’s Hospital University Medical Center., Utrecht,
Netherlands

Background: Daycare attendance has been associated with increased acute
gastroenteritis (AGE) incidence in young children, but long-term effects are generally
unknown. This study investigated effects of first-year daycare attendance on AGE
incidence and GP-contact rate up to age six years.

Methods: In the WHeezing IlInesses STudy LEidsche-Rijn (WHISTLER), a birth-
cohort study conducted in the Netherlands, daycare attendance during first year of life
was recorded monthly through questionnaires. Data on GP-diagnosed AGE episodes
and number of GP-contacts per episode were collected from electronic health records.
Children followed from birth up to age six years were included for analysis by
generalized estimating equations to assess associations between first-year daycare and
AGE incidence or GP-contact rate.

Results: 1563 children were included in the analysis, 82% attended daycare before
age one year. Overall, the 6-year AGE incidence rate (IR) among first-year daycare
attendees and non-attendees was comparable (IR: 12.4/100 vs. 11.8/100 child-years,
IR ratio: 0.955; 95%CI: 0.76-1.21), after adjustment for important confounders.
However, the effect of daycare was age-dependent (test for interaction p<0.001), with
significantly higher AGE incidence during the first year and lower incidence during
third to sixth year of age among daycare attendees compared to non-attendees (Figure
1). A similar pattern was observed for GP-contact rate per AGE episode.

Conclusion:
A biphasic, but overall null effect of first-year daycare attendance on AGE-incidence
and GP-contact rate exists with increased incidence during the first, and decreased



incidence during later childhood years among daycare attendees.
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THE CONTRIBUTION OF PCR TESTING TO INFLUENZA AND PERTUSSIS
NOTIFICATIONS IN AUSTRALIA

M. Kaczmarek!, R. Ware!, S. Lambert?

'Queensland Children's Medical Research Institute,

School of Population Health The University of Queensland, Brisbane, Australia
2Queensland Children's Medical Research Institute’,

Communicable Diseases Unit Queensland Health, Brisbane, Australia

Background: Influenza and pertussis are the two most common vaccine-preventable
infections notified in Australia. The role of improved availability of PCR testing has
been hypothesised to have led to improved case ascertainment and detection of disease
activity. We assessed the role of PCR diagnosis among notified influenza and
pertussis cases in Australia.

Methods: Pertussis and influenza notifications were obtained from the Australian
National Notifiable Diseases Surveillance System (NNDSS). We compared
notifications in the pre-PCR era (<2006) to those in the PCR-era (>2007).

Results: There were a total of 210,786 notified influenza cases (2001-2013) and
255,866 notified pertussis cases (1991-2013), of which 183,186 (92.5%) and 141,412
(73.9%), respectively, occurred in the PCR-era. From 2001, there was a gradual
increase in the proportion of PCR-based notifications, and by 2013, PCR-based
notifications had largely replaced all other diagnostic methods for influenza and
pertussis (Figures 1 and 2), other than among pertussis cases in adults which remained
primarily serology-based.

Conclusion: In Australia by 2013, the majority of influenza and pertussis notifications
were PCR-based. PCR has changed the understanding of pertussis and influenza
epidemiology in Australia, and as PCR testing is expanded to other pathogens, such as
those that cause gastrointestinal infections, changes to their epidemiology are likely to
be observed. When relying on a laboratory-based surveillance system, any changes in
disease epidemiology need to be interpreted in conjunction with knowledge of
underlying testing patterns.



Figure 1: Influenza notifications by diagnostic test method and time period,
01 January 2001 to 31 December 2013, Australia
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Figure 2: Pertussis notifications by diagnostic test method and time period,
01 January 1991 to 31 December 2013, Australia
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SERIOUS ADVERSE EVENTS (SAES) IN CANADIAN CHILDREN RECEIVING
PALIVIZUMAB FOR THE PREVENTION OF RESPIRATORY SYNCYTIAL VIRUS
(RSV) INFECTION

B. Paes?, J. Chen?, I. Mitchell®, P. Chan?, A. Li?, K.L. Lanctot?

Pediatrics (Neonatal Division), McMaster University, Hamilton, Canada

MORE Research Group, Sunnybrook Health Sciences Center, Toronto, Canada
3pediatrics (Respirology Division), University of Calgary, Calgary, Canada

Background: RSV prevention with palivizumab was deemed safe in clinical trials
without major SAESs. The objective is to evaluate the safety and tolerability of
palivizumab in high-risk Canadian children.

Methods: Subjects were recruited into a prospective registry (CARESS) with monthly
follow-up during the 2008-2013 RSV seasons. SAEs involving death, life-threatening
events, hospitalization, significant incapacity, or medical intervention were assessed
for severity and relationship to palivizumab. Possibly or probably related SAEs were
also assessed for severity: mild, transient events; moderate, SAES interrupting usual
activities; severe, life-threatening events. Data were analyzed by standard descriptive
methods, Chi-square or Fisher Exact Tests.

Results: 13,025 infants, <2 years were enrolled and received 57,392 injections:
preterms <35 weeks GA (n=8224; 63.1%), chronic lung disease (n=978; 7.5%),
significant heart disease (n=1442; 11.1%) other medical disorders (n=2381; 18.3%).
915 patients were hospitalized for respiratory illness (RIH rate: 7.03%); 196 tested
RSV-positive (RSVH rate: 1.76%). All RIHs were not or probably not related to
palivizumab. 62 single or multiple SAEs occurred in 52 infants. Fourteen events in 6
patients were hypersensitivity reactions (moderate: 11; mild: 3).These were possibly
(n=10) or probably (n=4) related to palivizumab (rate: 0.00028 events per patient-
month). The remaining 48 SAES in 46 patients were not related (n=39), probably not
related (n=5), or unclassifiable (n=4).

Conclusions: A very small proportion of infants in the CARESS registry experienced
SAEs that had a clear relationship with palivizumab and the events appeared
idiosyncratic. Palivizumab appears to be a safe and well-tolerated antibody for RSV
prophylaxis in high-risk children.
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MEASLES OUTBREAKS IN HEALTH CARE SETTINGS IN THE EU: TIME FOR
MONITORING PROOF OF MMR VACCINATION AND IMMUNITY AMONG
HEALTHCARE WORKERS?

T. Derrough', E. Szegedi®, P. Kreidl?, N. Danielsson*

!Surveillance and Response Unit,

European Centre for Disease Prevention and Control, Stockholm, Sweden
2Communicable Diseases Crisis Management and Disease Control Unit,

Ministry of Health, Vienna, Austria

Background

Measles cases are highly infective and can cause healthcare associated outbreaks that
are costly and time-consuming to control, particularly when diagnosis and isolation of
the patient is delayed and healthcare workers become infected. Children too young to
have been vaccinated, pregnant women and immunocompromised patients are most at
increased risk of complications if infected with measles.

Methods

ECDC monitors measles outbreaks through epidemic intelligence, provides secure
communication platforms to exchange information, and can assist national authorities
with outbreak investigations. We analysed data on healthcare associated measles
outbreaks from January 2010 to December 2014. We also reviewed data on
vaccination uptake and measles immunity among healthcare workers.

Results

We identified 8 measles outbreaks over the period 2010 to 2014. A total of 719
measles cases were reported. Out of these 205 (28%) were healthcare workers and
staff involved in the care of patients who were either index cases or part of the
transmission chain. The age ranged from 22-48 years across outbreaks. Almost all
were unvaccinated or unable to show proof of immunity.

Conclusion

Healthcare associated outbreaks can be reduced with better monitoring of immunity
against measles among healthcare staff and stronger promotion of MMR vaccination.
Healthcare workers do not tend to be better protected against measles and rubella than
people who do not work in healthcare settings. The case for regulated controls on
measles and rubella immunity and free-of-charge MMR vaccinations for healthcare
workers who lack immunity or documentation of MMR vaccination as standard
practice throughout the EU should be considered.
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INVASIVE PNEUMOCOCCAL DISEASE (IPD) AND PNEUMOCOCCAL
CONJUGATE VACCINE (PCV) COVERAGE IN CHILDREN FROM SOUTHERN
EUROPE: WHAT IS THE STATUS?

M. Moreira®, O. Castro?, J. Gonzalez -Redondo?®, S. Efklidou?, S. Castagna®
Medical affairs, GlaxoSmithKline Vaccines, Wavre, Belgium

’Produtos Farmacéuticos Lda., GlaxoSmithKline, Algés, Portugal

3Medica Vaccines, GlaxoSmithKline, Madrid, Spain

“Medical Affairs, GlaxoSmithKline, Athens, Greece

*Medica Vaccines, GlaxoSmithKline, Verona, Italy

Background and aims: Extended PCVs were licensed from 2009; similar worldwide
clinical effectiveness data have since been acquired for both PCVs in routine use.!
Despite a proven clinical need, PCV use in Southern Europe remains suboptimal, and
various barriers are observed (national recommendations, costs, political will).
Portugal has not introduced PCV in its national immunisation programme (NIP);
Madrid (Spain) has removed PCV from its programme. PCV is included in Italian and
Greek NIPs, but austerity measures in Greece may have contributed to parents
postponing paediatrician visits, potentially impacting vaccination coverage.

Methods: We assessed literature and surveillance data on IPD in Southern Europe in
light of national immunisation calendars and PCV coverage data.

Results: Coverage in the Portuguese private market peaked around 2008 at 75% but
declined to 63% in 2012.% In Madrid, coverage was 95% in children * In Italy,
coverage for the complete PCV schedule in different regions was 44.7%-98.5%
(2011; children <2 years).* In Athens (Greece), 77.1% of assessed children aged 6
months received >1 dose (2009-2011).° IPD rates have decreased since vaccine
introduction in each country except for Greece (Table).

Conclusions: Implementation of PCVs has impacted IPD in Southern European
children. IPD surveillance is needed to assess the consequences of decreasing
vaccination coverage, as vaccine serotypes remain important causes of IPD in
Portugal and Greece.®

Funding: GlaxoSmithKline Biologicals SA



Table. PCV coverage and overall IPD in children in Southem European countries

Portugal

PCWV c::::‘uxalrage:2
75% (2008) =

BA% (2012)
Number of overall IPD
cases’
afy  Tecy  2-dy
2008-
i 2
009 % 0B
2009-
2010 a8 27 33
2010=-
2011 23 21 16
2011-
2012 24 16 22

Spain
iCommunity of Madrid)

PGV caverage .
5% (2007-June 2012) —
B0% {from July 2012)

Number of overall IPD cases

{incidence per 100.000)"
=iy =2y
22“:1?5 107 (47.62) B9 (40.24)
2011- 20 11
2012 (27.20)  (1463)
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LONG-TERM PROTECTION AGAINST DIPHTHERIA IN THE NETHERLANDS
AFTER 50 YEARS OF VACCINATION: RESULTS FROM A
SEROEPIDEMIOLOGICAL STUDY

E.M. Swart!, P.G.M. van Gageldonk®, H.E. de Melker*, G.A.M. Berbers?, L. Mollema*
1Centre for Infectious Disease Control,

National Institute for Public Health and the Environment, Bilthoven, Netherlands

Background and aims

To evaluate the National Immunisation Programme (NIP) we assessed diphtheria
antibody levels in the general population in the Netherlands and among orthodox
Protestant individuals refusing vaccination based on religious grounds.

Methods

In 2006/2007 a national serum bank was established. Blood samples were tested on
diphtheria antibodies using a Multiplex Immunoassay for 6383 participants from the
national sample (NS) and for 1518 participants from municipalities with low
vaccination coverage (LVC) where many orthodox Protestant individuals live. A cut-
off > 0.01 IU/ml was used for protection.

Results

In the NS 91% of the population had protective antibody levels against diphtheria.
Geometric mean concentrations were lower among females compared to males (0.09
vs. 0.13, p<0.0001). On average, 21% of individuals from the NS born before
introduction of diphtheria vaccination in the NIP (i.e. > 55 years) and 54% of
orthodox Protestants living in LVC areas had antibody levels below the protective cut-
off. Linear regression analysis among fully immunized individuals (six vaccinations)
without evidence of revaccination showed a decline in antibodies of -0.046 In 1U/ml
per year estimating that the protective cut-off would be reached at the age of 85 years.

Conclusions

The NIP provides long-term protection against diphtheria. However, as result of
waning immunity, a substantial proportion of individuals born before introduction of
diphtheria vaccination lack adequate levels of diphtheria antibodies. Susceptibility due
to lack of vaccination is high among strictly orthodox Protestants. The potential of
introducing diphtheria in the Netherlands has not yet disappeared, despite long-term
high vaccination coverage.
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THE HEALTH ECONOMIC CAULIFLOWER TOOLBOX: A METHOD TO ASSESS
THE TOTAL VALUE OF NEW VACCINES

X. Li*, N. Schecroun?, B. Standaert*

'Health Economics, GSK Vaccines, Wavre, Belgium

’Health Economics, Keyrus Biopharma C/O GSK Vaccines, Wavre, Belgium

Many vaccines are introduced in the health care market with a health economic (HE)
assessment that mimics cost-effectiveness analysis for therapeutic intervention.
However, vaccines are part of an active medical prevention strategy against infectious
diseases that should be positioned as a public health offer. They create more value
than just quality-adjusted survival gain in vaccinees. Because there is no systematic
structure available that helps identifying where additional values could be recognised,
we developed a tool to facilitate that task.

The HE cauliflower toolbox is an instrument composed of many different florets along
3 essential axes of economic evaluation: vaccine effect, individual benefit, and cost.
Each of the 3 axes is explored assessing different layers/florets of evaluation. For
example, the benefit axis evaluates first the individual subject floret, then the care-
giver floret, the employer floret, the third party payer floret, and finally the societal
floret. In each floret, we can assess a change in cost or effect when introducing the
new vaccine.

We applied the toolbox on rotavirus vaccination and evaluated 10 different florets
going from direct and indirect effect, over to indirect cost, portfolio management,
carbon foot evaluation, quality of care (QoC), and others. We discovered that two
domains we often miss to assess in detail are highly impacted: the employer (indirect
cost) and unexpectedly the hospital (QoC).

The HE cauliflower toolbox could help evaluating the economic benefit of a new
vaccine in a more systematic approach, and thus prevent to overlook some key
components of its total value package.
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YOUNG CHILDREN, THEIR WORKING PARENTS AND PRIMARY CARE ARE
BEARING THE BURDEN FOR SEASONAL INFLUENZA-LIKE ILLNESS

M. Rahmaqvist', K. Gjessing?, T. Faresjo?

'Dept of Medicine and Health Science, Division of Healthcare Analysis, Linkoping,
Sweden

’Dept of Medicine and Health Science, Division of Community Medicine, Linkdping,
Sweden

Background and aims

The seasonal variation of influenza-like illness (IL1) is well known. This Swedish
regional healthcare register study aimed to calculate the overall disease burden of ILI
for children, including direct and indirect costs.

Methods

Seasonal variation and associated costs of influenza-related healthcare visits (primary
and hospital care settings) were examined for seven-years (2005-2012) for all children
aged 2-17 years in open cohorts in a defined Swedish region. IL1 was defined as ICD-
10: J00-J06; J09-J15, J20; H65-H67.

Results

During the 10-week influenza season peak, ILI-visits in primary care for children
increased compared to pre-influenza season by OR 1.64 [95%CI 1.61-1.68]. The visits
almost doubled for children 2—4 years, OR 1.96 [95% CI 1.89-2.04] (Figure 1). On
average, 20% of all healthcare visits, 10% of total healthcare costs and 29% of costs in
primary care for children in these ages were attributable to seasonal influenza.
Temporary parental employment benefits for caring of ill children mirrored the pattern
of seasonal ILI visits (Figure 2). Work absenteeism was estimated to generate annual
indirect costs in loss of production of € 2.5 — 3.3 million vs. the direct cost of € 0.4
million per 10,000 children per year.

Conclusions
Increased direct and indirect costs during influenza season were found predominantly

for the youngest children and in primary care settings. The major part of the societal
ILI-costs was due to parental work absenteeism.
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Figure 1. Average number of 1L1 visits to a physician in primary care per 10 000 person
vears across months and age-groups. The voungest children 2-4 years have a more
pronounced increase and decrease of visits across the months compared to the older
group of children (aged 5-17 years). The voungest children are represented with the first
(and left) bar each month.
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Figure 2. Seasonal variation of ILI visits in the studied county (1L1 index) and the
national number of reimbursed days for parental care of their sick children in Sweden
(VAB index) during the seven-year study period.
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INFLUENZA CIRCULATION IN SAO PAULO STATE (SP), BRAZIL: REVIEW OF 2
SEASONS (2013-2014).

T.R.M.P. Carvalhanas?, T.M. Paiva?, M.A. Benega?, D.B.B. Silva?, R.S. Paulino?,
K.C.O. Santos?, P.M. Ferreira®, F.K. Pinto®, A.L.F. Yu®, L. Ferro Bricks*

!Divisdo de Doencas de Transmissdo Respiratoria,

CVE Secretaria de Estado da Salde Estado de Sao Paulo, Sado Paulo, Brazil
2Virologia, Instituto Adolfo Lutz, S&o Paulo, Brazil

3Diviséo de Doencas de Transmissdo Respiratoria,

CVE Secretaria da Saude Estado de Sao Paulo, Sao Paulo, Brazil

“Vaccines, Sanofi Pasteur, Sdo Paulo, Brazil

Background: Information on circulating influenza strains is essential to update
vaccines. Limited information about influenza B is available in Brazil, and the aim of
this study is to review the influenza B burden and lineages identified in the last 2
seasons.

Methods: SIVEP — Gripe and Institute Adolfo Lutz data on influenza strains
identified in influenza like illness cases (ILI) registered in Sdo Paulo State from
January/2013 until December/2014, broken down by type, subtype and lineage B were
reviewed.

Results: A total of 836 influenza strains were isolated from 7,133 samples collected
from people with ILI (11.7%); from these, 362 (43.3%) were influenza B; 301
(36.0%) A(H3N2); 151 (18.1% ) A(H1N1) and 22 (2.6%) A subtyping not performed.
Most strains were confirmed using RT-PCR technique (95.5%), and the majority of
cases were detected in Sdo Paulo capital. Both influenza B lineages were detected in
SPin 2013 and 2014.

Conclusion: Influenza B was detected in > 40% of ILI cases in S&o Paulo State in
2013 and 2014. Mismatch with the lineage B included in the trivalent influenza
vaccine used in S&o Paulo was observed in both seasons. It is expected that the
introduction of new quadrivalent influenza vaccines be more effective in reducing the
burden of disease.



Figure 1 - Influenza A and B virus detected in Sdo Paulo State, by epidemiologic week, 2013-2014,
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Figure 2 - Distribution of 71 influenza B strains identified in IL| and SARI cases by
year according to the lineage

Yoar B/Victoria . B/Yamagata Total X
N N % N
2013
Waisgati]? 16 88.9 2 111 18 100.0
2014
aiisgat]? 4 1.5 49 92.5 53 100.0
Total 20 28.2 51 71.8 1 100.0

* Influenza B lineage recommended by WHO for the trivalent vaccine used in Southern Hemisphere.
Source: Institute Adolfo Lutz
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EPIDEMIOLOGY OF PERTUSSIS IN ESTONIAN INFANTS OVER THE LAST 25
YEARS

P. J6gi*, M. Oona?, J. Epstein®, I. Lutsar*

The Institute of Microbiology, University of Tartu, Tartu, Estonia

’Department of Family Medicine, University of Tartu, Tartu, Estonia

*Department of Communicable Disease Surveillance and Control, Health Board,
Tallinn, Estonia

Background and aim: In recent years an increase in the incidence of pertussis
related to the use of acellular vaccines has been reported in several countries. In
Estonia DTPa was introduced in 2008 for primovaccination, with school-entry
and school-leaving boosters added in 2008 and 2012, respectively. Pertussis
immunisation rates in Estonian infants have been >90% since 1999. Qualitative
serology was replaced with the more specific PT-antibodies based quantitative
tests in 2012.

We aim to analyse reported pertussis incidence among children

Methods: Pertussis cases and immunisation rates reported between 01.01.1990
and 31.12.2014 were retrieved from the databases of the Health Board of Estonia.

Results: Altogether 263 cases and one pertussis-related death (in 2007) were
reported. During the study period several incidence peaks occurred, the last in
2010 (145/100,000). After introduction of the school-leaving booster and
guantitative serology, pertussis incidence fell to <21/100,000 (1-3 cases per
annum) (Figure). Since 2012 PCR confirmed pertussis was diagnosed in four

Figure: Pertussis incidence per 100,000, immunisation rate and changes in
immunisation strategies
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Conclusion: Pertussis incidence in Estonian infants decreased to single figures
annually after the implementation of new immunisation and testing strategies.
The need for maternal immunisation should be decided upon after a longer
observational period.

(Funded by Estonian Science Foundation, grant 9259)
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THE EPIDEMIOLOGY OF PAEDIATRIC BONE AND JOINT INFECTIONS IN THE
NORTHERN TERRITORY, AUSTRALIA

A.J. Brischetto', G.H.Y. Leung?, C.S. Marshall?, A.C. Bowen?®

!Infectious Diseases, Royal Darwin Hospital, Darwin, Australia

“Division of Medicine, Royal Darwin Hospital, Darwin, Australia

3General Paediatrics, Princess Margaret Hospital, Perth, Australia

Background:

Acute haematogenous osteomyelitis and septic arthritis are the most common
presentations of bone and joint infections in childhood. Our clinical workload as
infectious diseases paediatricians in Northern Australia is dominated by complicated
bone and joint infections in Indigenous children. We reviewed the clinical
presentation, management and outcomes of children presenting to Royal Darwin
Hospital with bone and joint infections, and aimed to compare severity and incidence
with other populations worldwide.

Methods:

A retrospective audit was performed on children aged 0-18 years admitted to Royal
Darwin Hospital between 1 January 2010 and 31 December 2013. ICD-10 discharge
codes of osteomyelitis or septic arthritis were utilised.

Results:

Seventy-nine patients were identified, of whom 72% had osteomyelitis +/- associated
septic arthritis and 28% septic arthritis alone. 76% were Indigenous Australians. The
incidence rate of osteomyelitis for Indigenous children was 88.6/100 000. 72% had a
positive microbiological diagnosis, of which 30% were methicillin-resistant
Staphylococcus aureus (MRSA). Mean length of stay was 23 days and average length
of IV antibiotics was 17.4 days. 71% required at least one surgical procedure. Relapse
within 12 months was documented in 15%.

Conclusions:

We report three key findings: osteomyelitis incidence in Indigenous children of
Northern Australia is amongst the highest reported in the world; MRSA accounts for
30% of osteomyelitis with a positive microbiological diagnosis; and the severity of
disease requires extended antibiotic therapy. Despite this, 15% of the cohort relapsed
within 12 months and required readmission. Further strategies to reduce the severity
and morbidity are needed.
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SEROTYPE DISTRIBUTION AND ANTIMICROBIAL RESISTANCE OF INVASIVE
PNEUMOCOCCAL ISOLATES IN CHILDREN

. Butic', M. Guzvinec', S. Soprek®, A. Tambic Andrasevic'

!Clinical microbiology,

University Hospital for Infectious Diseases "Dr. Fran Mihaljevic", Zagreb, Croatia

Background and aims: Pneumococcal infections in children remain a major medical
problem associated with high morbidity and mortality. The aim of this study was to
evaluate serotypes and antibiotic resistance in invasive pneumococcal strains in
children <5 years in Croatia from 2005 to 2014.

Methods: Invasive pneumococcal strains were collected through the Croatian
microbiological laboratory network with country coverage >95%. Serotyping was
performed by the Quellung reaction (Statens Serum Institute, Copenhagen). The
antimicrobial susceptibility testing was performed by disc diffusion method according
to EUCAST guidelines. MICs for penicillin and erythromycin were determined (E-
test, Biomerieux, France). Macrolide resistant isolates were tested for mefA and ermB
genes by PCR.

Results: Three hundred and five invasive pneumococcal isolates were isolated in a
10-year period. The most prevalent serotypes were 14 (84 isolates), 19A (44 isolates),
6B (40 isolates) and 23F (30 isolates), comprising 65% of all invasive pneumococcal
isolates. Non-susceptibility to penicillin was 30,5%, mostly detected in serotypes 14
and 19A (Fig.1.). Macrolide susceptibility was tested in 80% of isolates. Resistance
was 48%, mostly due to serotypes 14, 19A and 6B (Fig 2.). In 84 out of 118 tested
isolates, genes for macrolide resistance were detected: 58 isolates (69%) were ermB
positive and 26 isolates (31%) were mefA positive.

Conclusions: Non-susceptibility to penicillin and resistance to macrolides was mostly
associated with serotypes 14 and 19A. Serotype 14 is covered by all available
vaccines, whereas serotype 19A is covered by 13-valent vaccine only (Fig.3.).
Resistance to macrolides was mostly mediated by ermB gene.
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NEONATAL INVASIVE HAEMOPHILUS INFLUENZAE DISEASE IN ENGLAND
AND WALES: EPIDEMIOLOGY, CLINICAL CHARACTERISTICS AND OUTCOME
S. Collins?, D. Litt3, S. Flynn?, M. Ramsay*, M.P.E. Slack? S.N. Ladhani*
YImmunisation Hepatitis and Blood Safety Department, Public Health England,
London, United Kingdom

’Respiratory and Vaccine Preventable Bacterial Reference Unit,

Public Health England, London, United Kingdom

Background

Non-typeable Haemophilus influenzae (NTHI) frequently causes non-invasive upper
respiratory tract infections in children but can cause invasive disease, mainly in older
adults. An increased burden of invasive NTHi disease in the perinatal period has been
reported by a number of studies. Here we describe the epidemiology, clinical
characteristics and outcome of neonatal invasive H. influenzae disease in England and
Wales over a five-year period.

Methods

Public Health England conducts enhanced national surveillance of invasive H.
influenzae disease in England and Wales. Detailed clinical information was obtained
for all laboratory-confirmed cases in infants aged <31 days during 2009-2013.

Results

Overall, 118 live-born neonates had laboratory-confirmed invasive H. influenzae
disease; 115 (97%) were NTHi, two serotype f (Hif) and one serotype b (Hib). NTHi
was isolated within 48 hours of birth (early-onset) in 110/115 (96%) cases and 70/110
(64%) presented with septicaemia. Only 17 mothers (15%) had suspected bacterial
infection requiring antibiotics during labour. Few (8/110, 7%) neonates had co-
morbidities. The incidence of early-onset NTHi increased exponentially with
prematurity from 0.9/100,000 (95% CI, 0.6-1.4) in term neonates to 342/100,000
(95% Cl, 233.9-482.7) in neonates born at <28 weeks gestation (IRR, 365; 95% ClI,
205-659; P<0.001). Case fatality for early-onset NTHi was 19% (21/110); each
additional gestational week reduced the odds of dying by 21% (OR=0.79, 95%
CI=0.69-0.9 0, P<0.01). A quarter of neonates who survived experienced long-term
complications.

Conclusions

Early-onset neonatal NTHi disease is strongly associated with premature birth and
causes significant morbidity and mortality.
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Severity of pH1N1 infections in hospitalized children in the Netherlands -
results of a nationwide retrospective study

l. Ahout'?, R. Philipsen*?, M. Beysan', M. Las"?, F. Brus*, J.C. Rahamat-
Langendoen®®, G. Ferwerda'?, R.a.r.o.t.H.r.g. de Groot'?

!Laboratory of of Pediatric Infectious Diseases,

Department of Pediatrics and Laboratory of Medical Immunology,

Department of Laboratory Medicine, Radboud university medical center, Nijjmegen,
The Netherlands

’Radboud Institute for Molecular Life Sciences, Radboud university medical center,
Nijmegen, The Netherlands

3Paediatric drug Research center, Department of Pediatrics,

Radboud university medical center, Nijmegen, The Netherlands

“Department of Paediatrics, Juliana Children's Hospital, The Hague, The Netherlands
*Department of Medical Microbiology, Radboud university medical center, Nijmegen,
The Netherlands

Background: During the HLIN1 pandemic in 2009-2010 all children with flu like
symptoms were extensively tested for influenza. In addition, the seasonal flu vaccine
administered to risk groups was not protective. Therefore, this season is especially
valuable to assess risk factors for severe disease in children caused by influenza in the
Netherlands.

Methods: We performed a retrospective chart study on all infants (< 18 years)
admitted to 77 out of the 91 Dutch hospitals with a RT-PCR confirmed H1IN1
infection during the 2009-2010 pH1N1 season.

Results: 940 patients (56% male) were included, median age 3.0 year [IQR 0 - 9
years]. Median duration of hospitalization was 2.0 days [IQR 1-4 days] Twenty four
percent needed supplemental oxygen, 63% were given antiviral treatment, 7% were
admitted to the ICU and 4.6% needed mechanical ventilation. Fifteen patients died
(1.6%) of which 4 were previously healthy. Thirty one percent of the patients above 6
months had an indication for flu vaccine according the Dutch guidelines. This group
was more severely affected and overrepresented compared to the general population.
In a multivariate model, neurologic condition, CF, heart conditions, tube feeding and
atopic constitution were strongly correlated with length of stay. Neurologic, oncologic
conditions and young age correlated with mortality.

Conclusions: This study gives a nationwide reflection of the flu pandemic in The
Netherlands and recognizes most of the known risk groups for severe influenza
infections. However, 70% of the admitted children had no indication for flu
vaccination, highlighting the importance to reconsider current vaccination policy.
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CHILDHOOD LIFE THREATENING INFECTIONS IN THE GAMBIA: EUCLIDS IN
WEST AFRICA

F. Seckal, I. Sarr!, G. Sey*, M. Saidykhan®, K. Bojang*, S. Anderson*

!Disease Control and Elimination, Medical Research Council Unit The Gambia,
Fajara, Gambia

Background: Despite the importance of bacterial infections as a major cause of
morbidity and mortality in African children, data on the causes and outcome of severe
childhood sepsis and focal bacterial infection in West African children is limited.

Methods: Patients aged 1 month to 18 years presenting with sepsis or severe focal
infection to two main refferal hospitals in The Gambia were studied. Basic
demographic data, clinical features, outcome and pathogen identified using standard
bacterial culture were documented. In addition samples were collected for further
molecular diagnostics.

Results: Data collected from January 2013 to July 2014 is reported. Of the 267
patients recruited, 168 subjects (62.9%) were less than five years old and 113 (42.3%)
were female. 208 (77.9%) had completed all EPI vaccinations. Half of all subjects had
a history of pre-hospital antibiotics. Despite this, an organism was identified in 72
(27%) of cases with the most common isolates S. aureus (26, 35.1%), S. pneumoniae
(13, 17.6%) and N. meningitidis (10, 13.5%). Patients with osteomyelitis and
meningitis were most likely to have a positive culture (80% and 46.4% respectively).
Overall mortality was 30 (11.2%) with 11 (33.3%) dying from meningitis/encephalitis.

Conclusion: Severe bacterial sepsis is a common cause of hospital admission in The
Gambia with S. aureus being the most common pathogen. However, high rates of pre-
hospital antibiotic use make conventional microbiology a poor diagnostic tool and
there is an urgent need for access to simple, sensitive molecular diagnostics and
improved clinical algorithms for case management.
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COMPARISON OF BLOOD CULTURE AND TARGETED PCR FOR
IDENTIFICATION OF BACTERIAL PATHOGENS IN CHILDREN WITH LIFE-
THREATENING INFECTION

J.A. Herberg', E. Pinnock?, M. Cebey?, I. Rivero®, D. Klobassa®*, N. Boeddha®,

S. Gormley?, S. Paulus®, A. Binder*, R. De Groot’, E. Carroll®, W. Zenz®,

M. Van der Flier’?, C. Fink?, F. Martinon-Torres®, M. Levin?,

. on behalf of the EUCLIDS consortium**

'Paediatrics, Imperial College London, London, United Kingdom

“Micropathology Ltd, University of Warwick Science Park, Coventry, United Kingdom
*Translational Pediatrics and Infectious Diseases section,

Hospital Clinico Universitario de Santiago de Compostela, Santiago de Compostela,
Spain

‘Department of General Pediatrics, Medical University of Graz, Graz, Austria
®Divisions of Pediatric Infectious Diseases & Immunology, Erasmus MC-

Sophia Children’s Hospital University Medical Center, Rotterdam, Netherlands
®Paediatric Infectious Diseases, Alder Hey Children’s NHS Foundation Trust,
Liverpool, United Kingdom

'Radboud Institute for Molecular Life Sciences, Radboud University Medical Centre,
Nijmegen, Netherlands

8Institute of Child Health Department of Women’s and Children’s Health,

University of Liverpool, Liverpool, United Kingdom

General Paediatrics, Medical University of Graz, Graz, Austria

Department of pediatric infectious diseases and immunology,

Radboud University Medical Centre, Nijmegen, Netherlands

1 http://www.euclids-project.eu,, United Kingdom

Introduction

Blood cultures are slow and insensitive, particularly after pre-admission antibiotics.
We investigated the diagnostic yield of targeted PCR in children with severe febrile
illness.

Methods

Febrile children with severe focal or lifte-threatening infection were recruited at
presentation by the EUCLIDS consortium between January 2012 and October 2014,
alongside healthy controls. EDTA blood samples from 4 nodes (UK, Netherlands,
Austria, Spain) were pretreated by lysozyme/lysostaphin digestion and matrix B bead
lysis (MPBIo), before nucleic acid extraction using Qiagen MDx Biorobots. We
applied nested PCR for ten bacterial targets: Acinetobacter baumanii, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus,
Neisseria meningitidis, Streptococcus pneumoniae, Haemophilus influenzae, Group A
Streptococcus, and Group B Streptococcus.



Results

We compared PCR and hospital blood culture results for these 10 pathogens for 608
febrile children, median age 46 months. 438 patients tested negative by both PCR and
blood culture. In the remaining 170 patients, there were 183 pathogen detections - 112
by PCR and 110 by culture (Table). 39 detections were common to PCR and culture.
There were 73 and 71 unique identifications by PCR and culture, in 66 and 70
patients, respectively. No K.pneumoniae tests were positive. No bacteria were
identified in 34 healthy controls.

Conclusion

PCR increased the number of patients with detectable pathogen from 104 to 170
(163%). PCR and culture preferentially detected Gram-negative and Gram-positive
organisms respectively. The findings are supported by negative results in controls.
PCR holds promise for rapid detection of bacterial pathogens, and its clinical
relevance should be studied further.



Pathogen detections by PCR and culture on blood
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Background and aims

Bone and joint infections like osteomyelitis and septic arthritis occur in ~3-12/100.000
children per year in high-income countries with predominance in males. The most
common causative pathogen is Staphylococcus aureus, however, only in 50%
pathogen detection succeeds. The aim of this study is to describe clinical
characteristics of osteomyelitis and septic arthritis in children recruited within the

EUCLIDS network (WwWw.euclids-project.eu).

Methods

Data was collected within the European Childhood Life-threatening Infectious Disease
Study, an international and interdisciplinary network with the aim to study life-


http://www.euclids-project.eu/

threatening bacterial infections. 195 participating hospitals from 9 countries collected
data from children aged between 1 month and 18 years.

Results

296 pro- and retrospective cases of bone and joint infections were recruited within the
network between July 2012 and December 2014 (131 in UK, 46 in Austria, 39 in
Switzerland, 38 in the Netherlands, 23 in Spain, and 19 in Gambia). 163 children had
osteomyelitis, 104 had septicarthritis and 29 had both osteomyelitis and septic
arthritis. Median age was 6 years (IQR 8.5 years), 57% children were male. In
osteomyelitis most commonly the femur (30%) and tibia (27%) were affected whereas
in septic arthritis it was the hip (35%) and knee (33%). The most common pathogen
detected was Staphylococcus aureus (38%), however, in 39% of all cases no organism
was identified.

Conclusion

The clinical characteristics of osteomyelitis and septic arthritis are still unchanged
whereby in more than one third of our sample no causative organism was identified.
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BACKGROUND AND AIMS: Meningococcal disease is a life-
threathening childhood infection. We describe the current characteristics of paediatric
invasive meningococcal disease in Europe. Prospectively included in a clinical



network designed for the study of life-threatening bacterial infections (EUCLIDS
project).

METHODS: From july 2012 to december 2014, 195 Participating hospitals from 9
countries (Austria, Germany, Italy, Lithuania, UK, Serbia & Montenegro,

Spain, Swiss, The Netherlands) collected data from children aged 1 month to 18
years presenting with sepsis or severe focal infections including meningococcal
disease. Neisseria meningitidis was isolated by routine cultures or molecular
techniques

RESULTS: Among 1513 prospective inclusions a total of 127 meningococcal
disease cases were identified. Median age was 24 M; P25=7M; P75=4,5YR. 55.1%
male. The majority of cases were due to serogrouped B (100, 78.7%). The remaining
cases were due to serogroup C (n=8, 6.3%), Y (n=3, 2.4%), W (n=2, 1.6%), Z (n=2,
1.6%), unknown (n=12, 9.4%). Mortality was 3.2% (n=4) and major sequelae
occurred in 6.3% (n=5) of survivors.

CONCLUSIONS: In Europe, invasive meningococcal disease is mainly caused by
serogroup B meningococci. In children meningococcal disease especially affects
Young infants. The disease continues to cause childhood deaths and disability in
Europe. The recent availability of a vaccine against meningococcus B serogroup may
change this scenario, and its inclusion in the national immunization program should be
considered.

EUCLIDS (grant number FP7 GA no. 279185)



ESPID-1029
SHORT ORAL PRESENTATION SESSION 2- SEVERE BACTERIAL AND VIRAL
INFECTIONS

CHARACTERISTICS OF INVASIVE COMMUNITY-ACQUIRED
STAPHYLOCOCCUS AUREUS MUSCULOSKELETAL (CA-SA-M) INFECTIONS IN
CHILDREN: A EUROPEAN MULTI-CENTRE STUDY (PISA STUDY)

M. Gijén?, M. Bellusci!, R. Kudinsky?, A. Makri3, H.I. Huppertz*, L. Bleotu®,

P. Cocchi®, P. Garcia-Hierro’, A. Vitkauskiene®, C. Fortuny®, V. Zukovskaja'®,

O. Neth!!, M. Santos?'?, A. Rokney®3, M. Petra'®, R. Lixandru®, L. Galli®®,

S. Guillén’, F. Chaves?é, P. Rojo?

!Pediatric Infectious diseases, Hospital Universitario 12 de Octubre, Madrid,
Spain

2Clinical Microbiology Laboratory, Galilee Medical Center, ., Israel

3Clinical Microbiology Laboratory, Pendeli Children’s Hospital, Athens, Greece
4., Prof. Hess childrens hospital, Bremen, Germany

5., Children's Clinic Hospital, Brasov, Romania

Clinical Microbiology,

University of Florence Anna Meyer Children's University Hospital, Florence,
Italy

’., Hospital de Getafe, Getafe, Spain

8,, Hospital of Lithuanian University of Health Sciences, Kaunas, Lithuania

°., Hospital San Joan de Déu, Barcelona, Spain

10

Vilnius University Children Hospital and Department of Children Diseases of Me
dical faculty, Vilnius, Lithuania

1pediatric Infectious diseases, Hospital Universitario Virgen del Rocio, Sevilla,
Spain

2pediatric Infectious diseases,

Hospital General Universitario Gregorio Marafién, Madrid, Spain

13Central laboratories, Ministry of Health, ., Israel

14 Pendeli Children’s Hospital, Athens, Greece

15, University of Florence Anna Meyer Children's University Hospital, Florence,
Italy

18Clinical Microbiology, Hospital Universitario 12 de Octubre, Madrid, Spain

BACKGROUND AND AIMS

In the past few years there have been an increased number of publications describing
invasive community-acquired S. aureus infections in children. The aim of the study
was to describe the characteristics of CA-SA-M infections in Europe.

METHODS
A prospective, multi-centre European study was performed, analyzing data from

children under 16 with an invasive CA-SA-M infection, from 1-10-2012 to 30-12-
2014.



RESULTS

A total of 85 children (51 boys, 60%) with an invasive CA-SA musculoskeletal
infection at twelve European centers were recruited. Median age was 9 years (IQR
5.5-12), 31 (36%) had suffered a recent trauma and 16.5% of them had an underlying
disease. Attending to discharge diagnosis, 73% had osteomyelitis, 24% had arthritis
and 3% had pyomiositis. Ten patients presented a multifocal infection (11%). The
median hospital stay was 16 days (IQR 10-24). Sixty patients (70%) needed surgery at
some point of the course; and twenty of them needed 2 or more surgeries. Ten patients
(12%) needed PICU admission. At admission, median axilar temperature was 39°C
(IQR 38-39.7). Median CRP and white cell-count were 7.1 mg/dl (IQR 2.5-14) and
10000 cells/m3 (IQR 8200-14400), respectively. Prevalence of methicillin and
clindamycin resistance was 6% and 8%. PVL data were collected in 70 cases, and it
was present in 12 of them (17%).

CONCLUSIONS

Pediatric invasive CA-SA infections affect mostly musculoskeletal locations, and they
need surgery in a large number of cases. PVL presence is high in CA-SA
musculoskeletal infections in Europe but methicillin resistance is still uncommon.
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Background and aim: Life threatening bacterial infections (LTBI) or
severe focal infection (SFI) constitutes the main cause of hospitalization
in children. The first 2000 patients recruited through EUCLIDS

consortium clinical network (WWWw.euclids-project.eu) are
described.

Methods: Eligible patients were children from 1 month-to-18 years with
LTBI or SFI admitted to any of the 195 hospitals of the 9 countries
constituting the EUCLIDS consortium clinical network. From December-
2012 to December-2014 a total of 3990 patients were included: 995
controls, 358 African-node patients(excluded from this analysis), 616
ineligible/incomplete. The remaining 2021 subjects were analysed.

Results: Median age was 58.30 months. 53.4% were male. 54.5%
(n=1101) had a septic illness and 45.5% (n=920) a focal infection. 26
(1.6%) of children died. Patients were mainly diagnosed with pneumonia
(n=312, 15.4%), meningitis or encephalitis (n=238, 11.8%) and septic
shock (n=131, 6.5%). A causal microorganism was identified in 66.3%
(n=1339) of the cases. The most prevalent was S.aureus (n=239,
11.8%) followed by S.pneumoniae (n=191, 9.5%). 12.3% of the patients
were finally diagnosed with viral infection. 42.7% (n=756) patients
needed to be admitted to PICU and during hospitalization, 37.0%
(n=556) of the children required oxygen and 22.7% (n=366) invasive
ventilation. Inotropes were necessary in 17.5% (n=265) of the cases.

Conclusions: The average mortality rate in children hospitalized due to
LTBI or SFI in Europe is relatively low. Despite the application of the
best standard of diagnosis work-up, a causative microorganism was
identified in only two thirds of the cases.

EUCLIDS (grant number FP7 GA no. 279185)
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INTRODUCTION: The relationship between respiratory viral and bacterial infection
is well described, but it is unclear if this extends to other viruses. We investigated the
association between Human enterovirus (EV) and parechovirus (PeV) and bacterial
infection in children.

METHODS: Blood was collected from children admitted with suspected sepsis or
severe focal bacterial infection, recruited through the EUCLIDS consortium in UK,
Netherlands, Spain and Austria, between July 2012 and December 2014. Ethics
approval and informed consent was obtained for all sampling. A centralized viral and
bacterial molecular protocol using nested PCR was used to detect 10 bacteria, EV and
PeV in blood samples.

RESULTS: Combining data from hospital diagnostic tests and from our systematic
PCR, we identified bacterial pathogens in 195 of 608 (32%) patients. In addition, case
ascertainment rose from 7 and 3 cases for EV and PeV respectively, to 41 EV and 17
PeV cases. Bacterial coinfection was present in 6 (14%) and 10 (59%) EV and PeV
cases respectively. Based on the overall rate of 32% bacterial identification, EV and
PeV were significantly associated with decreased and increased bacterial infection
respectively (P=0.02 and 0.03 - Fisher exact).



CONCLUSIONS: Molecular techniques significantly increase the microbiological
diagnostic yield, improving the identification of viral and bacterial etiological agents in
children admitted to hospital with life threatening bacterial infections. EV and PeV
were unexpected findings in many cases. Co-infective patterns and clinical
significance of this finding remains unclear and should be further investigated.
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Background

Zambia has been collecting data on laboratory confirmed meningitis cases in children
below the age of 5 years, at the University Teaching Hospital (UTH) sentinel site. The
country introduced the Haemophilus influenzae type b (Hib) vaccine in 2004 and
PCV10 Pneumococcal vaccine in July 2013.

Methods

Results of 558 CSF for 2010 to 2013 from under 5 year olds were analysed. Blood and
Chocolate agar were used for isolation of the pathogens and identified using
conventional methods. Molecular analysis of CSF specimens was done using the
Polymerase Chain Reaction (PCR) method. A total of 102 Streptococcus pneumoniae
isolated were serotyped using the Quellung test. Antibiotic susceptibility testing was
done on 65 strains of S.pneumoniae against Penicillin and Ceftriaxone using the E-
Test according to CLSI guidelines.

Results

The most common pathogen was Streptococcus pnemoniae (84%). Neisseria
meiningitidis and Haemophilus influenzae type b accounted for 10% and 6%
respectively. A total of 22 different serotypes were identified. The vaccine serotypes
included 1, 3, 4, 6A, 6B, 7F, 14,18C, 19A, 19F, and 23F, though vaccine serotypes 5
and 9V were not detected. The non-vaccine serotypes included 46, 10A/B, 10F, 15B,
15C, 18A, 18A/B/C/F, 18F, 19B/F, 25A/38, 6A/B. The most common pneumococcal
serotypes were 1 (21%) and 46 (13%). The S.pneumoniae strains were 75%
susceptible to penicillin, while 99% were susceptible and 1% intermediate for
ceftriaxone.

Conclusion
Streptococcus pneumoniae is a major cause of meningitis in these children. Non-

vaccine meningitis causing S.pneumoniae serotypes, and resistance to the first line
drug penicillin have been detected.
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Aim was to evaluate timing of detection of enteroviral RNA and IgM in cerebrospinal
fluid (CSF) in children with meningitis.

Methods: 109 children (63 females, 46 males, from 1.5 to 16 years) with acute
meningitis, caused by enteroviruses ECHO6, ECHO30 and Coxsackie B5, were
observed in Minsk children’s hospital, during 2009.

Lumbar puncture was performed at admission, pleocytosis was 41 (16-123) /mm?,
CSF samples were tested for enterovirus RNA by PCR (RotorGene 3000,
AmplisensEV tests), CSF and plasma samples — for IgM to enterovirus by ELISA.

Results: Enterovirus RNA in CSF was detected in all children tested at the day of
clinical manifestation (n=9), in 94.6% tested at day 2 after onset (n=37), 96.7% at day
3 (n=30), 60% at day 4 (n=5), 42.9% at day 5 (n=7), 36.4% at day 6 (n=11), and
30.0% at day 7 or later (n=10).

IgM antibodies to enterovirus begin to appear in CSF at 5 (4-7) day after the onset of
disease, in plasma — at 7 (6-9) day (Kaplan-Meier analysis). Earlier appearance of IgM
in CSF comparing to blood (Cox-Mantel test, p<0.05) reflects intrathecal ahead of
systemic antibodies synthesis.

Conclusions: Enterovirus RNA can almost always be detected in CSF during the first
3 days of disease (in 96.1%, n=76). Then from day 4 and later the rate of positive
samples is progressively decreasing, so negative test at this period cannot exclude the
enteroviral meningitis — here IgM testing should also be performed with CSF (from
day 5) or blood (from day 7).
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BACKGROUND AND AIMS: Knowing the local epidemiology and microbiology of
bacterial meningitis (BM) helps countries to provide evidence-based treatment
decisions and vaccine introduction priorities. Our objective was to analyze the
epidemiology and microbiology of children with BM hospitalized at the only pediatric
tertiary referral hospital in Costa Rica prior to universal PCV7/PCV13 introduction in
2009 and 2011, respectively.

METHODS: Retrospective descriptive chart review study of children

RESULTS: We analyzed 117 patients. Average age at admission was 1.5 years;
newborns and infants S.pneumoniae 30 (25.6%), S.agalactiae 20 (17.1%), H.
influenzae sp. 9 (7.8%, only 1 Hib), E.coli 8 (6.8%), and N.meningitidis 7 (6%).
Sequelae were reported in 51 (43.5%) patients, being the most common:
hypoacusia/deafness, developmental delay and epilepsy. The lethality was 10.2% (12
patients).

Conclusions: BM is associated with significant morbidity and mortality rates in CR
children. Most of these cases and their associated complications and sequelae, are now
vaccine-preventable. Given the introduction of PCV in the national immunization
program, this collected data will serve as the basis for analyzing its impact on BM.
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Background: Nitric oxide (NO) has been previously shown to possess in vitro and ex
vivo broad spectrum antimicrobial activity. When administered via inhalation, it is
safe in animal models as well as in healthy adults. The aims of this study were to
determine safety, tolerability and efficacy of intermittent high-dose inhaled NO (HD-
Inh-NO) for the treatment of hospitalized infants with bronchiolitis.

Methods: This was a double-blind, randomized controlled (HD-Inh-NO vs. oxygen
only) study. HD-Inh-NO (160ppm) was given 5 times/day, for 30 min each time, to
hospitalized 2-12m old infants with bronchiolitis. Inhaled FiO2, NO, Met-Hemoglobin
(MetHb), NO2, Oxygen saturation (SaO2) heart and respiratory rates, and blood
pressure were continuously monitored. Efficacy was measured by length of
hospitalization (LOS) and time to achieve Sa02>92% in room air (if treated for >24h).

Results: 43 infants were enrolled; 25 were hospitalized for >24h and thus were
evaluable for efficacy (HD-Inh-NO — 14; oxygen only -11). Among all 43 patients no
differences in adverse and serious adverse events (AE/SAE) were found between the
HD-Inh-NO (n =22/5) and the oxygen only group (n = 22/6). No HD-Inh-NO related
AE/SAEs were documented. Mean LOS and time to achieve Sa02>92% (n=25) were
shortened by 28.3+29.4 and 34.8+34.6 hours respectively (p=0.032 for both)
(FIGURE)

Conclusion: Intermittent high-dose (160ppm) nitric-oxide inhalation is safe and
tolerated. HD-Inh-NO reduced hospitalization time and the duration of oxygen



requirement in young infants with bronchiolitis.

Figure: Comparison of length of stay m hospital and time to achieve >92% O, saturation
n room air between HD-Inh-NO and oxygen only groups, among 2-12 month old infants

with bronchiolitis hospitalized for >24 hours
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Background. Human parechoviruses (HPeVs) are emergent viral agents. Our aim was
to investigate the prevalence of HPeV infections in infants up to 1 month of age in
Spain and to analyse the clinical and epidemiological characteristics of the infected
patients. To compare HPeV and enterovirus (EV) infections.

Methods. Descriptive prospective study currently on-going performed in different
Spanish hospitals. Infants < 1 month with neurological or systemic symptoms
admitted to the participant centres were included. EV and HPeV detection by RT-PCR
and further genotyping were determined in clinical samples. Primary outcomes were
the rate of positive patients for EV and HPeV and the comparison of clinical data
between them.

Results. Of the total of 84 infants included in the study during 2013, 32 were EV
positive (38%) and 9 were HPeV positive (11%). HPeV type 3 was identified in 8
cases and HPeV-5 in one. Mean age of HPeV-positive patients was 18 days. In these



cases, diagnoses were fever without source (FWS) (67%), clinical sepsis (22%) and
encephalitis (11%). Leukocytes in blood and cerbroespinal fluid (CSF) were normal.
Pleocytosis (p=0.03) and meningitis (p=0.001) were significantly more frequent in
patients with EV infections than with HPeVs.

Conclusions HPeV-3 infections are frequent in infants younger than 1 month mainly
associated with FWS and without leukocytosis and pleocytosis in CSF, especially
during spring and summer. In these cases, HPeV screening in CSF or blood is
desirable to identify the etiologic agent and prevent unnecessary treatment and
prolonged hospitalization.
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Background and aims:Non-carbapenem antibiotics seem to be useful for treating
urinary tractinfection (UTI) caused by extended-spectrum f-lactamase (ESBL)-
producingmicroorganisms. This study was performed to evaluate therapeutic
responses ofUTI caused by ESBL-producing microorganisms to non-carbapenem
antibiotics.

Methods:Medical records of children who experienced febrile UTI caused by
Escherichia coli and Klebsiella pneumoniae were retrospectivelyreviewed. The
enrolled children were divided into the ESBL and non-ESBL groupsaccording to the
positivity of ESBL of the causative microorganisms. Clinical, microbiological,
andradiological findings were compared between the two groups.

Results:A total of 151 episodes (E. coli in 141episodes, K. pneumoniae in 10episodes)
of febrile UTI were enrolled, and 14 (9.3%) of them were included inthe ESBL group
(E. coli in 13episodes, K. pneumoniae in one episode).Third generation cephalosporin
or aminopenicillin/B-lactamase inhibitor incombination with aminoglycosides was
empirically administered in 77.5% ofchildren, and none received carbapenems
empirically. During empirical therapy,fever disappeared in 88.5% of episodes and
urine cultures became sterile in 96.5%of episodes. The type of empirical antibiotics
and the frequencies of defervescenceand sterilization of urine during empirical
antibiotic therapy were notsignificantly different between the two groups. The
duration of fever and antibiotictherapy and the frequency of acute pyelonephritis on
imaging studies were alsonot significantly different between the two groups.

Conclusions:p-lactam antibiotics in combination with aminoglycosides can be an
alternativeto carbapenems in UTI caused by ESBL-producing microorganisms.
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Background and aims: In the past years several studies have shown an increased
incidence of invasive group A Streptococcus disease (IGASD); however, data in Spain
is scarce. Aim: to evaluate the incidence and clinical syndromes of IGASD in
children, and to determine risk factors associated to disease severity.

Methods: Retrospective, descriptive study in children <16 years with IGASD
evaluated in a tertiary pediatric hospital in Madrid, Spain (2005-2013). Demographics,
symptomatology, laboratory and outcome were reviewed. The first period of the study
(P1=2005-2009) was compared with the second period (P2=2010-2013).

Results: Forty-six children with IGASD were evaluated (39% males; median age 52.8
months [IQR: 25.6-105.4]). An increased incidence was observed within the study
period: 0.9(+0.4) cases/10%inhabitants/year in P1 vs 2.8(+0.8) in P2 (p=0.008). Most
common clinical presentations were pharyngeal/parapharyngeal abscess (24%),
osteoarticular infection (17%) and pneumonia (15%). Antibiotic resistance was low
(4% erythromycin; 2% clindamycin). The only difference between study periods was
the rate of surgical procedures (39% P1 vs 74% P2;p<0.05). Disease severity was
associated with pneumonia (56% PICU admissions; p<0.05), higher CRP, and
neutrophil percentage at presentation (10 vs 20 mg/dl and 74% vs 86%,
respectively;p<0.05). Younger children were more frequently admitted to PICU (27 vs
62 months;p=0.16).

Conclusions: In this cohort of children there was a significantly increased incidence
of IGASD during an 8-year period, with no changes in epidemiology, clinical
presentation or outcome, except for surgical procedures that were more common in
P2. Disease severity was associated with younger age, pulmonary disease and higher
inflammatory parameters.
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BACKGROUND: Meningococcal disease (MD) cause high mortality and morbidity
due to impaired fibrinolysis and subsequent organ failure. Fibrinolysis is inhibited by
plasminogen-activator-inhibitor-1 (PAI-1) and the 4G/5G polymorphism of the PAI-1
gene is involved as risk factor for poor outcome, with the highest risk in 4G/4G
homozygotes producing highest concentrations of PAI-1. Beside genotype, the
internal circadian system causes a peak - in the morning - in PAI-1 concentration.
However, the circadian variation in MD has not been fully studied yet.

AIM: To study the circadian variation in children with MD.

METHODS: This study is a retrospective analysis of patients aged 3 weeks to 18
years with MD, who were previously enrolled in Rotterdam based meningococcal
trials from 1988 to 2005. MD was diagnosed clinically or by positive culture.

RESULTS: For 184 patients with MD we analyzed time admitted to PICU in relation
to PAI-1 genotype and PAI-1 concentration. 31 patients (17%) were admitted during
the morning and 84 patients (46%) during the night. 4G/4G homozygotes had higher
PAI-1 concentrations at all times during the day.

DISCUSSION: Regardless of the time of day, 4G/4G homozygotes are at risk for
poor outcome in case of MD. Almost half of all MD patients were admitted to PICU at
night. This study suggests parents of febrile children to be extra cautious just before
their children go to sleep.
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Background and aims Acute mastoiditis (AM) is considered a complication of acute
otitis media (AOM).Delayed antibiotic treatment (DAT) for AOM is recommended for
children older than 6 months with non-severe illness, no risk factors for complications
and no history of recurrent AOM. The aim of this study was to evaluate the relation
between DAT for AOM and the severity of a following AM. Methods A prospective
observational study of all children 0-14 years admitted with AM to eight hospitals
between January 2007 and December 2012. Rates of severe AM (defined by one or
more of the following: complication [mastoid sub periosteal abscess, brain abscess,
sagital vein thrombosis], need for surgical procedure, duration of admission > 6 days)
were calculated. Rates of severe AM in children with antecedent AOM treated with
immediate antibiotics were compared to those with DAT. Results Antecedent AOM
was diagnosed in 216 of 512 AM admissions (42.1%), of whom 159 (73%) were
immediately treated with antibiotics, and 57 (27%) had DAT. For the immediate
antibiotic therapy and DAT groups respectively, rates of complication were 19.5% vs.
10.5% (p=0.12), rates of need for surgical procedure were 30% vs. 10% (p=0.0033),
and rates of more than six days admission were 37% vs. 29% (p=0.28). Results may
reflect the significantly higher percentage of children with recurrent AOM in the
immediate therapy, compared to the DAT groups respectively (29% vs. 8.7%
(p=0.0021). Conclusions DAT for antecedent AOM is not associated with increasing
the severity parameters in the following AM admission.
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Background and aims: Human parainfluenza viruses (HPIVs) are important causes
of respiratory tract infection. This study was designed to evaluate the epidemiology
and clinical characteristics of the three types of HPIVs in a medical center of southern
Taiwan.

Methods: All children

Results: Totally 144 patients with HPIV infection were identified, including 12 HPIV
type 1 (8.3%), 58 HPIV type 2 (40.3%), and 74 HPIV type 3 (51.4%). 90.3% patients
visited ER initially. The mean duration of fever before visiting hospital was 2.1 days.
HPIV1 did not occur in January and summer season. HPIV2 occurred after June and
peak in October. HPIV3 occurred throughout the year with a peak in July. The mean
age of HPIV1 infected patients was 3.1 years; HPIV2 was 5.2 years; HPIV3 was 2.4
years (P

Conclusions: This study showed HPIVs clinical and epidemiologic features in
children. HPIV2 was the most common type resulted in croup. HPIV3 was detected
year round in younger age, associated with bronchiolitis, and might have fatal
outcome.
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Background Interleukin-10 (IL-10) seems to be associated with post-bronchiolitis
wheezing and asthma in children. Therefore the genetic variation of IL-10 may be
linked to post-bronchiolitis lung function disorders. The aim of this study was to
evaluate the association of proximal promoter region polymorphisms of IL10
rs1800896 (-1082 G/A), rs1800871 (-819 G/A), rs1800872 (-592 G/T) and distal
promoter region 1L10 rs1800890 (-3575 T/A) polymorphism with impulse oscillometry
(10S) results at preschool age in children hospitalized for viral bronchiolitis at <6-
months-of-age.

Methods Hundred-and-three former bronchiolitis patients performed baseline, post-
exercise and post-bronchodilator 10S at 6.3-years-of-age (median). The measured
parameters were airway resistance (Rrs5Hz), airway reactance (Xrs5Hz) at 5Hz and
resistance at 20 Hz (Rrs20Hz), resonant frequency (Fres) and the frequency
dependency of resistance (dRs/df). Data on single nucleotide polymorphisms (SNPs)
of 1L10 rs1800896, rs1800871 and rs1800872 were available for 99 children and of
IL10 rs1800890 for 98 children.

Results IL10 rs1800896, rs1800871 and rs1800872 genotype AGG/AAT and
haplotype AAT, respectively were associated with higher Rrs5Hz (p=0.03 and p=0.09,
respectively) and lower Xrs5Hz (p=0.06 and p=0.08) with baseline-10S in adjusted
analysis. At rs1800890, the genotype A/A and carriers of A-allele were associated
with lower Xrs5Hz in baseline (p=0.04 and p=0.08, respectively) and post-exercise
measurements (p=0.03 and p=0.03) in adjusted analysis.

Conclusion High IL-10-producing genotypes of rs1800896, rs1800871 and rs1800872
were associated with normal 10S results. Low-producing genotype AGG/AAT and



haplotype AAT, and likewise in rs1800890 presence of allele A may be associated
with 10S abnormalities in former bronchiolitis patients at preschool age.



ESPID-0396
Short Oral Presentation Session 3- UPPER AND LOWER RESPIRATORY TRACT
INFECTIONS

MOLECULAR AND CLINICAL CHARACTERISTICS OF NEWLY EMERGING RSV-
A ON1 GENOTYPE IN CENTRAL VIETNAM

K. Yoshihara®, M.L. Le?, M. Okamoto®, W.A.C. Akpeedje’, H.A. Nguyen*, M. Toizumi?,
E. Pham®, M. Suzuki?, T.T.A. Nguyen®, H. Oshitani®, K. Ariyoshi?, H. Moriuchi®,

M. Hashizume?, D.A. Dang*, L.M. Yoshida*

'Department of Pediatric Infectious Diseases,

Institute of Tropical Medicine Nagasaki University, Nagasaki, Japan

’Department of Clinical Medicine, Institute of Tropical Medicine Nagasaki University,
Nagasaki, Japan

3Department of Virology, Tohoku University Graduate School of Medicine, Sendai,
Japan

“Department of Respiratory Bacterial Diseases,

National Institute of Hygiene and Epidemiology, Hanoi, Vietnam

*Department of Pediatrics, Khanh Hoa General Hospital, Nha Trang, Vietnam
®Department of Biomedical Sciences, Nagasaki University, Nagasaki, Japan

Abstract



Background: Respiratory Syncytial Virus (RSV) is a major viral etiology
for Lower Respiratory Tract Infection among children. They can be
categorized into subgroup-A/B and several genotypes based on genetic
variation in G-glycoprotein. Since emergence of ON1 genotype from
Canada in 2012, many nations have reported its emergence. By utilizing
our acute respiratory infection (ARI) surveillance in Central Vietham, we
investigated the circulating RSV subgroups, genotype pattern, their
clinical impact and molecular evolution of Viethamese ONL1.

Methods: A population-based ARI surveillance was established since
2007 in Nha-Trang, central Vietnam. Thirteen respiratory viruses were
screened and RSV positive samples during Jan2010-Dec2012 were
further investigated for subgroup and genotype. For clinical
manifestation comparison, multivariate analysis was performed.
Regarding to molecular evolution analysis, Bayesian MCMC was
utilized. Also, N-glycosylation site analysis, selection pressure analysis
were performed.

Results: During Jan2010-Dec2012, 1854 cases were enrolled, 426
(22.98%) of which were RSV positive. RSV-A showed slightly higher
proportion compared to RSV-B during 2010-2011, and in 2012 RSV-A
proportion increased up to 70% due to emergence of ON1. Regarding
the clinical manifestation, ON1 increased risk of clinical pneumonia 2.26
(95%CI:1.37-3.72) times and chest X-ray abnormality 2.18 (95%CI:1.20-
3.97) times higher than NA1. Majority of Viethamese ONL1 clustered in
Lineagel and have unique Lysine (K) at codon site 262, which was
under selection pressure. Molecular evolutional rate of Viethamese ON1
was faster than other world ONL1 strains (2.61x107-2 vs 6.03x10"-
3)(substitution/site/year).

Conclusions: RSV-A ON1 emerged and became predominant in 2012. It was
associated with increased clinical severity and faster molecular evolution.
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Background and aims: Madrid regional immunization plan (RIP) included PCV7
in 2006 in children <24 months, and subsequently switched to PCV13 in May-
2010 (95% vaccination rate (VR)), later on excluded from the RIP in May-2012
for children born after May’12, reducing the vaccination rates down to 67%. We
evaluated the impact of this decrease on the disease evolution by age groups in
children <15 years (1.009.659 inhabitants in 2013).

Methods: A prospective, laboratory-confirmed surveillance of all hospitalized
IPDs in children was performed. All isolates (for serotyping) and culture-
negative pleural/cerebrospinal fluids (for PCR detection) were sent to a central
laboratory. Incidence rates (IR) per 100,000 inhabitants were calculated using
data from the National Statistics Institute. PCV13 vaccination rates were
estimated using data from Intercontinental Marketing Services (IMS). Three
principal age groups were analysed based on the following vaccination rates in
2013/14: 0-24 months (PCV13 3+1, private vaccination, 67% VR), 2-5 years
(PCV13 2+1, full RIP vaccination, 95% VR) and >5 years (PCV7/13 3+1 or 2+1,
combined private/RIP vaccination).

Results: The evolution of all and PCV13-type IPD cases and IRs, as well as the
vaccination rates is presented in Tablel.

Conclusions: After the drop of PCV13 vaccination rates down to 67% in the
target population in 2013-14, children 0-24 months were the population most
severely affected, presenting an increase of IPD IR, as well as the children >5



years. The population of children 2-5 years, still well vaccinated, maintained the
IR decrease.

TABLE 1
IPDs cases and incidence rates (per 100.000 population) by period, age group and PCV13

type

PCV7RIP | PCV7RIP | PCVZRIP | PCVI3RIP | PCVI3RIP | PCVI3 non-RIP | PCV13 non-RIP

(2007-'08) | ('08-09) | ('09-'10) | ('10-11) | ('11-12) ('12-13) ('13-14)

Vaccination rates 95% 95% 95% 95% 95% 82% 67%
0-24months | 40(27,24) | 60 (40,69) | 46(30,35) | 23(15,08) | 11(7,40) 4(2,83) 5(3,37)

PCV13-type IPD 2-5years | 51(23,81) | 45(20,61) | 55(25,09) | 44(20,00) | 19(8,55) 10(4,57) 7(3,28)
cases, N (IR) S5vears | 34(577) | 29(477) | 34(544) | 22(343) | 15(2,29) 8(1,23) 10(1,51)

Totl  |125(13,16) [134(13,76) | 135(13,55) | 89(8,78) | 45(438) | 22(2,18) 2(2,18)
0-24months | 56 (38,13) | 74(50,19) | 66 (43,5) | 38(2492) | 31(20,84) | 23(16,24) | 29(21,65)
AIPDcases, N | 2-5years | 69(32,22) | 56(25,64) | 64(29,20) | 50(22,72) | 28(12,61) |  19(868) 13(6,08)
() sSyears | 38(6:45) | 37(6,08) | 39(6.24) | 27(421) | 20(305) | 12(1,85) 16(2,42)
Totasl  |163(17,15) | 167(17,15) | 169(16,96) [115(11,34) | 79(7,70) |  54(5,35) 58 (5,74)
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Background and aims: Streptococcus pneumoniae, Haemophilus influenzae and
Moraxella catarrhalis are common causative agents of respiratory infections.
Pneumococcal conjugate vaccines (PCV) have been introduced recently, but their
effect on the natural immunity against protein antigens from these pathogens has not
been elucidated.

Methods: This was an age-matched case-control study that evaluated the influence of
10-valent PCV (PCV10) vaccination on the baseline levels of antibodies and on the
frequencies of antibody increases against proteins from S. pneumoniae, H. influenzae
and M. catarrhalis in serum samples of children with community-acquired-
pneumonia(CAP). Eight pneumococcal proteins (Ply, CbpA, PspAl and 2, PcpA,
PhtD, StkP and PcsB), three proteins from H. influenzae (including Protein D) and
five M. catarrhalis proteins were investigated.

Results: The study group comprised 38 vaccinated children and 114 age-matched

controls (median age[25"-75™ percentile]: 14.5[9.8-18.8] vs. 14.6[10-19] months,

respectively; p=0.997), all with CAP. There was no difference on clinical baseline
characteristics between vaccinated and unvaccinated children. Vaccinated children
had significantly lower levels of antibodies against four pneumococcal antigens



(p=0.048 for Ply; p=0.018 for PspA; p=0.001 for StkP; and p=0.028 for PcsB) and
higher levels of antibodies against M. catarrhalis (p=0.015). Nevertheless, the
vaccination status did not significantly affect the rates of antibody increases against S.
pneumoniae, H. influenzae and M. catarrhalis.

Conclusions: In spite of the differences that have been found on the baseline level of
antibodies, no effect from pneumococcal vaccination was observed on the rate of
antibody increases with CAP against protein antigens from S. pneumoniae, H.
influenzae and M.catarrhalis
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VITAMIN A AND ZINC AS ADJUNCTS IN TREATMENT OF CHILDREN WITH
ACUTE LOWER RESPIRATORY TRACT INFECTION - A RANDOMIZED
CONTROLLED TRIAL

A. Bethou', N.E.H.A. patharia®

'pediatrics,

Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER),
pondicherry, India

Objectives: To study the effect of zinc and vitamin A individually or in combination
on duration of resolution of symptoms of Acute lower respiratory tract infection
(ALRI). Methods: This double blind Randomized Controlled Trial conducted in a
tertiary care hospital in South India included 320 children (2months — 5years of age)
with ALRI. They were randomized into 4 groups to receive adjuncts either zinc,
vitamin A, a combination of both zinc and vitamin A, or no adjuncts along with
standard ALRI treatment. Parameters including duration of normalization of
temperature and respiratory rate, disappearance of chest indrawing , duration

of oxygen requirement, 1V fluid requirement, ICU stay and mechanical ventilation,
hospital stay, need for change of antibiotics, development of complications, rate of
readmission within 3 months and mortality were observed in all 4 groups and
compared. Results: There was no gross difference in duration of resolution of ALRI,
treatment failure rates and readmission rates among the four groups. However,
subgroup analysis showed significant decrease in duration of mechanical ventilation
and ICU stay among infants who received a combination of zinc and vitamin A. The
incidence of change in antibiotics was also significantly reduced by 30% in infants
who received combination of zinc and vitamin A. Conclusion: There was no added
benefit for the use of zinc, vitamin A or their combination as adjuncts in children with
ALRI. However, zinc and vitamin A combination may be useful for infants with
severe ALRI.
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ACUTE MASTOIDITIS (AM) IN CHILDREN

E. Leibovitz', M. Kraus?, L. Novak®, S. Kordeluk?

'Pediatric Emergency Dept, Soroka University Medical Center and Ben-
Gurion University of the Negev, Beer-Sheva, Israel

“Dept. of Otorhinolaryngology, Soroka University Medical Center and Ben-
Gurion University of the Negev, Beer-Sheva, Israel

3Dept. of Epidemiology, Soroka University Medical Center and Ben-
Gurion University of the Negev, Beer-Sheva, Israel

Objectives. To describe the epidemiologic, microbiologic, clinical and therapeutic
aspects of AM in children <15 years of age during the 4-year period following the
introduction of PCVs in Israel.

Patients and methods. The medical records of all children with a discharge diagnosis
of AM were reviewed. PCV7 and PCV13 were introduced in the national
immunization program in 7/2009 and 11/2010, respectively.

Results. A total of 66 AM episodes occurred in 61 patients. Forty-four (66.6%) cases
occurred among patients <4 years, recent acute otitis media (AOM) history was
reported in 27.1% and 28.8% patients received previous antibiotics for AOM.
Postauricular swelling, postauricular sensitivity, protrusion of auricle and
postauricular edema (93.8%, 90.6%, 85.9% and 95.7%, respectively) were the most
common signs of AM. Leukocytosis >15,000 WBC/mm? was found in 39 (59.1%)
cases. Cultures were performed in 52/66 episodes (positive in 27, 51.92%); 32
pathogens were recovered. The most frequent pathogens were S. pneumoniae (15/52,
28.85%), S. pyogenes (9, 17.3%) and nontypeable H. influenzae (5, 9.62%). Eight
(53.3%) S. pneumoniae isolates were susceptible to penicillin. Mean incidence of
overall and pneumococcal AM were 11.1 and 2.58 cases/100,000, with no changes
during the study years. Surgical intervention was required in 19 (28.8%) patients.

Conclusions. 1) AM occurs frequently in patients without previous AOM history or
previous antibiotic treatment; 2) S. pneumoniae and S. pyogenes continued to be the
main etiologic agents of AM during the postvaccination period; 3) No changes were
recorded in overall AM and in pneumococcal AM incidence during the
postvaccination period.
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RISK FACTORS FOR BACTEREMIA IN CHILDREN WITH COMMUNITY -
ACQUIRED PNEUMONIA: A CASE-CONTROL STUDY.

A. Tagarro!, A.V. Benito?, M.L. Herreros®, C. Vazquez*, A. Sanchez®, |. Wilhemi®,
L. Prieto’, J. Cacho’, J. Jaqueti®, N. Cerdeira®, M. Mateo'®, P. Gomez'?,

M.E. Alonso'?, M.A. Roa™®, J.L. Gomez*, L. Francisco®, D. Martinez de Carneros?®,
M. Goyanes'®, S. Jiménez'’, A. BACO Study Group®®

'Pediatrics, Infanta Sofia University Hospital and the BACO Study Group, Madrid,
Spain

Pediatrics, La Paz University Hospital and the BACO Study Group, Madrid, Spain
3pPediatrics, Infanta Sofia University Hospital, Madrid, Spain

“Pediatrics, Ramon y Cajal University Hospital, Madrid, Spain

*Microbiology, Laboratory BR Hospital Infanta Sofia, Madrid, Spain

®Microbiology, Hospital Severo Ochoa, Madrid, Spain

"Pediatrics, Hospital Getafe, Madrid, Spain

8pediatrics, Hospital Fuenlabrada, Madrid, Spain

Pediatrics, Fundacién Jiménez Diaz, Madrid, Spain

“Microbiology, Hospital Gomez-Ulla, Madrid, Spain

“Microbiology, Hospital Principe de Asturias, Madrid, Spain

2pediatrics, Hospital Principe de Asturias, Madrid, Spain

Bpediatrics, Hospital de Mostoles, Madrid, Spain

4Microbiology, Hospital de Mdstoles, Madrid, Spain

pediatrics, Hospital Clinico San Carlos, Madrid, Spain

pediatrics, European University of Madrid, Madrid, Spain

"Regional Public Health Department, Comunidad de Madrid, Madrid, Spain
18BACO Study Group, Infanta Sofia University Hospital and the BACO Study Group,
Madrid, Spain

Background: Few researches have analyzed risk factors associated with development
of bacteremia in hospitalized patients with bacterial community-acquired pneumonia
(CAP).

Aim: To identify risk factors associated with bacteremia in hospitalized children with
typical bacterial CAP.

Methods: Eleven center, retrospective, case-control study, from 2009 onwards. Cases:
hospitalized children with bacteremic CAP. Controls: children admitted with typical
bacterial pneumonia (RCP >80 and >15 000 WBC/mm3) and negative blood cultures.
Immunodeficient children were excluded.

Results: We recruited 88 cases and 88 controls. Up to 18% had received 1 or 2 doses
of PCV13, and 62% some dose of PCV7. S. pneumoniae caused most bacteremia



(N=69; 78.4%). Serotypes were obtained in 62 patients (70%), 79% were serotypes
included in PCV13. The most frequent were 1 (n=31; 50%), 19A (n=9; 14%) and 7F
(n=6; 9%). H. influenzae was isolated in 5 patients, and S. aureus in 5 patients (5,7%).
Bacteremia was associated with the following risk factors: male sex [p=0.004, RR: 1.5
(95%CI: 1.1-2.1)], empyema [p=0.004, RR: 1.5 (95%CI: 1.1-2.1)] (but not simple
parapneumonic effusion), and age <2 years [p=0.03, RR: 1.3 (95%CI: 1.0-1.8)]. Any
dose of PCV13 protected against bacteremia [p=0.047, RR: 0.69 (95%CI: 0.5-0.96)].
Patients with >3 doses of PCV13 had half the risk of bacteremia [p=0.006, RR: 0.5
(95%CI: 0.3-0.9)] than children with <3 doses.

Conclusions: In this sample of children with typical CAP, PCV13 protected against
bacteremia. Male sex, age <2 years, and empyema (but not simple effusion) were risk
factors for bacteremia.
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EPIDEMIOLOGICAL AND CLINICAL CHARACTERISTICS OF INFANTS AND
CHILDREN WITH LABORATORY-CONFIRMED PERTUSSIS IN A SECOND
LEVEL HOSPITAL IN COSTA RICA

T. Barrantes-Solis, M. Garita-Acufa!, M. Barrantes-Gonzalez?, G. Chanto®, R. Ulloa-
Gutierrez*, R. Wong-McClure®

'Unidad de Epidemiologia, Hospital San Vicente Palil, Heredia, Costa Rica
2Servicio de Pediatria, Hospital San Vicente Paul, Heredia, Costa Rica

3Laboratorio del Centro Nacional de Referencia de Bacteriologia,

Instituto Costarricense de Investigacion y Ensefianza en Nutricion y Salud (INCIENS
A), Tres Rios, Costa Rica

“Servicio de Infectologia Pediatrica, Hospital Nacional de Nifios, San José,

Costa Rica

*Sub-area de Vigilancia Epidemioldgica,

Caja Costarricense del Seguro Social (CCSS), San José, Costa Rica

Background and aims: To describe the epidemiological and clinical characteristics of
children with pertussis at a second level hospital in Costa Rica.

Methods: Retrospective descriptive study, from Jan-1-2006 to Dec-31-2010, of
ambulatory and hospitalized patients aged <12 years with PCR-confirmed pertussis,
obtained from nasopharyngeal aspirates, and performed at the National Reference
Laboratory (INCIENSA).

Results: 97 patients were included in this analysis, of which 71 (73.2%) required
hospitalization; the prevalence was 13.8/1000 hospital discharges. Infants (<12
months) represented 46.6% of the cases, with a median age of 3.6 months; 20 (20.6%)
patients were <60 days old. 54% were >1 year, with a median age of 3.9 years.
Symptoms onset date to diagnosis were 8.6 days in infants and 10 days in older
children. The main risk factors detected were asthma (26.8%) and prematurity
(12.4%) and one child had an incomplete vaccine schedule for age. Only 27.8%
children were clinically suspected to have pertussis prior to PCR confirmation.
Predominant clinical findings in infants were paroxysmal cough (35.6%) and cyanosis
(35.5%), and non-specific cough (82.7%) and rales (96.1%) in older children, with
significant statistical difference (p <0.001). Main documented complications were
respiratory type: pneumonia (28.5%), atelectasis (5.4%) and pleural effusion (1.0%).
No deaths occurred.

Conclusion: Despite primary schedule national vaccination coverage rates >90%,
pertussis occurred at a significant rate in children older than 1 year of age. Of concern,



a low index of clinical suspicion was seen in this population. New pertussis
vaccination strategies should be considered in Costa Rica.
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RISK-FACTOR ANALYSIS AND MOLECULAR EPIDEMIOLOGY OF
RESPIRATORY ADENOVIRUS INFECTION IN CHILDREN IN TAIWAN, 2009-2013
J.L. CHENG?, F.Y. Huang!, N.C. Chiu*, H. Chi*

'Pediatric, Mackay Memorial Hospital, Taipei City, Taiwan

Objectives:Respiratory infections caused by human adenoviruses (HAdV) of species
B, C, and E (HAdV-B, -C, -E) are worldwide. A significant increase of adenoviral
infections is observed in Taiwan. We conducted this study to understand molecular
epidemiology of respiratory HAdV and the risk factors of severe HAdV infections in
Taiwanese children.

Materials and Methods:We collected pediatric cases of adenovirus infection
hospitalized in a medical center in northern Taiwan between 2009 and 2013 to
analyze their clinical characteristics and risk factors of severe adenovirus infection.
The genotype of HAdV isolates were determined by sequencing the partial hexon and
fiber genes. The nucleotide sequences were then compared by phylogenetic
analysis.

Results:The 129 patients had a median age of 40.1months (interquartile range 21.9-
57.5 months) and included 74 boys and 55 girls. The 30 severe HAdV infections need
ICU care. Of the viral isolates, 68 (52.7%) were HAdV-B,35.7% as HAdV-C, and
10.1% as HAdV-E, including 59 (45.7%) with HAdV-3, 26 (20.2%) with HAdV-2, 13
(10.1%) with HAdV-4, 9 (7.0%) with HAdV-7, 6 (4.7%) with HAdV-5, 2 (1.6%) with
HAdV-6, 12 (9.3%) with mixed and 2 (1.6%) untyped HAdV. Three major clades were
identified with high bootstrap values including HAdV types B, E and C. In multivariate
analysis, the risk factors for severe HAdV infection were serotype 7 (odds ratio (OR)
6.6, p=0.029), cerebral palsy (OR 35.4, p < 0.001) and prematurity (OR 9.4,
p=0.006).

Conclusion:HAdV-3 is the most common serotype. Infected with HAdV-7, cerebral
palsy and prematurity are risk factors of severe HAdV infections.
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CHANGES IN RESPIRATORY VIRUSES’ EPIDEMIOLOGICAL TRENDS ACROSS
AGE GROUPS IN FRANCE - A 3 YEARS RETROSPECTIVE STUDY

B. Visseaux', H. Ichou?, C. Charpentier, G. Collin*, S. Bendhafer®, M. Dumitrescu?,
L. Allali, B. Cojocaru®, L. Desfrere®, D. Descamps?, L. Mandelbrot®, N. Houhou-
Fidouh

!Laboratoire de Virologie, Hopital Bichat Claude Bernard - APHP, Paris, France
%Laboratoire de Microbiologie, Hopital Louis Mourier - APHP, Paris, France
3Service de Néonatologie, Hopital Louis Mourier - APHP, Paris, France

“Service de Pédiatrie, Hopital Louis Mourier - APHP, Paris, France

*Service de Néonatologie, Hopital Bichat Claude Bernard - APHP, Paris, France
®Service de Gynécologie-Obstétrique, Hopital Louis Mourier - APHP, Paris, France

Background and aims.

Respiratory viruses’ prevalence records in children are mainly restricted to specific
populations or viruses. We described respiratory virus’s identifications across age
groups in a French hospital over 3 years.

Methods.

All nasopharyngeal Multiplex-PCR and RSV-immunochromatography (RSV-IC)
diagnostic tests requested by clinicians between 2011 and 2014 were retrospectively
included.

Results.

Of the 380 Multiplex-PCR tests performed (345 children), viruses’ prevalence varied
across age groups (Figure 1). Viral infections and co-infections were significantly
higher in children aged 6 to 36 months (81% and 25% respectively) than in other
groups (p<0.04). Rhinoviruses were most prevalent in the <6 months age group than
in other groups (70%; p<0.002), while Adenovirus were most prevalent in the 6 to 36
months age group (20%; p=0.16 when compared to children aged 3 to 15 years and
p<0.02 for other age groups). Influenza prevalence was lower in children than in
adults (3 vs 22%, p<0.001). Seasonality of non-Influenza viruses is depicted in Figure
2.

Of the 1529 RSV-IC tests performed (1508 children, all < 36 months), 31% were
positive. Among negative RSV-IC tests also tested by Multiplex-PCR, 28/62 (45%)
were positives for respiratory viruses, including 1 RSV positive test.



Conclusion.

This study underlines respiratory viruses’ variations across ages. RSV-IC tests
underestimated respiratory viruses’ prevalence and Multiplex-PCR seems
recommended for children with serious symptomatic respiratory diseases. New
prospective clinical studies are needed to assess the impact of these respiratory
conditions.
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Figure 2. Seasonality of respiratory viruses identified by Multiplex-PCR
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DIFFERENCES IN PATHOGEN DISTRIBUTION AND S. PNEUMONIAE (SP)
SEROTYPES IN FIRST AND SUBSEQUENT EPISODES OF AOM WITH EXUDATE
(HERMES STUDY)

R. Cilveti*, M. OImo?, J. Picazo?, J. Pérez-Jove®*, J.L. Arimany®, E. Mora®, M. Garcia®,
M.E. Butiler’, F. Molina®, M. Del Ama®, . on behalf of HERMES STUDY GROUP?
'Pediatric Dpt., Hospital Mutua Terrassa, Barcelona, Spain

Pediatric Dpt., CAP Rambla, Barcelona, Spain

*Microbiology Dpt., Hospital Clinico San Carlos, Madrid, Spain
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®Pediatric Dpt., CAP Sant Cugat, Barcelona, Spain

"Pediatric Dpt., CAP Olesa de Montserrat, Barcelona, Spain

8pediatric Dpt., CAP Terrassa Sud, Barcelona, Spain

Vaccine Medical Dpt., Pfizer, Madrid, Spain

10 Spain

Background and aims: This study aimed to assess the collected otopathogens and Sp
serotype distribution in children (2m-<8y) with episodes of acute otitis media with
effusion (AOMe) in a well defined county in Barcelona. Pneumococcal conjugate
vaccines were not included in the general pediatric immunization program in this
population, where the estimated PCV13 uptake was 56%.

Methods: This was a prospective, epidemiologic study conducted between June 2011-
June 2013. Middle ear swabs from all identified children with AOMe were analysed in
a central laboratory. In culture negative ear samples, PCR detection of Sp and H.
influenzae (Hi) was performed. First AOMe episodes were compared to those with
previous history of acute otitis media (AOM).

Results: 397 cases of AOMe were identified. Table 1 and Graph 1 show the
distribution of pathogens and Sp serotypes depending on the AOM episode (first or
subsequent). 14% of all AOMe cases were fully vaccinated with PCV13 (3+1
schedule). PCV13 serotype coverage was higher in the first vs. subsequent episodes
(58% vs. 32%).

Conclusions: Sp maintained the role of the most frequently identified pathogen in the
first cases of AOMe, substituted in subsequent cases by Hi as the predominant
pathogen. First cases also presented a higher percentage of PCV13-preventable
serotypes compared to subsequent episodes. Furthermore, in accordance with the
estimated vaccination rates, first episodes also presented a high percentage of
serotypes 19A, 3 and even 19F.



Table 1. Distribution of pathogens at middle ear
depending on the number of episodes of AOMe
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Graph 1. Distribution of S. pneumoniae serotypes
isolated from the middle ear smear, depending on
the episode of AOMe
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ROLE OF VIRAL CO-DETECTION IN THE SEVERITY OF HOSPITALIZED
INFANTS WITH BORDETELLA PERTUSSIS INFECTION

D. Blazquez®, B. Santiago?, A. Mejias®, O. Ramilo®, D. Folgueira®, P. Brafias*,
S. Negreira!, F. Baquero-Artigao®, R. Rodriguez®, F. Moraga’, B. Soto®, J. Ruiz-
Contreras?, B.P. Study Group®

!Pediatric Infectious Diseases Unit, Hospital Universitario 12 de Octubre, Madrid,
Spain

Pediatric Infectious Diseases Unit and Molecular Immunobiology Laboratory,
Hospital Universitario Gregorio Marafién, Madrid, Spain

3pediatric Infectious Diseases Unit . Research Institute,

Nationwide Children's Hospital, Columbus, USA

“Microbiology Department, Hospital Universitario 12 de Octubre, Madrid, Spain
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Pediatrics, Bordetella pertussis Study Group, Spain, Spain

Backgound and aims: The role of respiratory viruses (RV) in pertussis disease
severity is not well understood. We aimed to characterize factors associated with
pertussis severity defined as need for PICU admission, with special focus on RV co-
detection.

Methods: A prospective multicentric study was performed at 5 pediatric hospitals in
Spain (2013-2014). Infants hospitalized with laboratory confirmed pertussis were
enrolled and nasal wash samples collected within 72h of admission for RV detection
by multiplex real-time PCR. Vaccine status, clinical parameters and viral co-detection
were assessed.

Results: A total of 79 infants with B. pertussis infection were enrolled. Median age
was 61 days [IQR: 37-93.8], 56.4% were males and 63.6% non-vaccinated. Multiplex-
RV-PCR was available in 30 infants, and a RV was detected in 15 (50%): 11
Rhinovirus, 1 Parainfluenza- type 3, 1 RSV-A, 1 Coronavirus-NL63 and 1
Metapneumovirus. 24% (19/79) of infants in the overall cohort required PICU
admission (27% (4/15) of those with viral co-detection), 5 mechanical ventilation and
3 exchange transfusion therapy. All children survived. Risk factors for PICU
admission are listed in Figure 1. In the subset of infants tested for RV, viral co-
detection was not associated with higher PICU admission rates.



Conclusions: Although RVs were identified at a high rate, vaccination status, O>
saturation, heart rate at admission and demographic factors but not viral co-detections
were associated with enhanced disease severity in infants hospitalized with B.
pertussis.
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MARKED REDUCTION OF INVASIVE PNEUMOCOCCAL DISEASE IN CHILDREN
AFTER PCV-10 IMMUNISATION

H. Erlendsdottirt, A. Haraldsson?, B. Hrafnkelsson?®, K. Kristinsson*

'Department of Clinical Microbiology,

Landspitali University Hospital Iceland and University of Iceland

Children's Hospital Iceland,

Landspitali University Hospital Iceland and University of Iceland

3Department of Mathematics, University of Iceland

Background and aims. Iceland introduced pneumococcal conjugate vaccine (PCV-10,
Synflorix®) in the childhood vaccination program in 2011, without catch up. Our aim
was to monitor changes in the incidence of invasive pneumococcal disease (IPD) and
serotypes in children (

Material. All IPD in Iceland are recorded at the Department of Microbiology,
Landspitali University Hospital. Information on age, mortality and serotypes was
gathered for pre- and post vaccine periods, i.e. 2009-2011 and 2012-2014. Information
on the population and mortality was obtained from national registries.

Results. A total of 19 and 1 IPD were diagnosed in children (2

Conclusions. A marked decline in IPD in children was observed following the vaccine
implementation.
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VACCINE FAILURES IN PATIENTS PROPERLY VACCINATED WITH 13-VALENT
PNEUMOCOCCAL CONJUGATE VACCINE
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Background and aims:

13-valent pneumococcal conjugate vaccine (PCV13) was marketed in Spain in 2010
but it is not financed by the Spanish health system. Vaccination coverage is around
50%. Although initial data in our country indicate a decrease in invasive
pneumococcal disease (IPD), some vaccine failures have been observed. The aim of
this study is to analyze vaccine failures following PCV13.

Methods:

During 2012 and 2013, all IPD cases in children younger than 5 years in three
pediatric hospitals in Barcelona area were prospectively recruited. IPD was defined
based on culture isolation of Streptococcus pneumoniae or DNA detection by real-
time PCR. Two types of vaccine failures were contemplated: post-primary vaccine
failure (IPD due to a serotype included in PCV13 after receiving all 3 doses of the
primary series, with age < 16 months) and complete vaccine failure (IPD due to a
PCV 13 serotype after receiving a complete vaccination course of PCV13 as stated in
the package insert)

Results:

81 patients were included. 3 were < 7 months, 32 between 7 and 23 months, and 46
between 24 and 59 months. The most common causative serotypes were serotype 3
(17 cases), serotypel (13 cases) and serotype 19A (8 cases). Seven complete vaccine
failures and 3 post-primary vaccine failures were observed. Serotype 3 was isolated in
7 patients and serotype 19A in the remaining 3.



Conclusions:

Serotype 3, followed by serotype 19A, were the most frequent serotypes involved in
PCV13 failures in a geographic area with 50% coverage.
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HOSPITALIZATION DUE TO PNEUMONIA BEFORE AND AFTER

INTRODUCTION OF INFANT PNEUMOCOCCAL CONJUGATE VACCINATION
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Centre for Infectious Disease Control National Institute for Public Health and the Envir
onment the Netherlands, Bilthoven, Netherlands

’Department of Pediatric Immunology and Infectious Diseases,

Wilhelmina Children’s Hospital University Medical Centre Utrecht the Netherlands,
Utrecht, Netherlands

Background and aims: Introduction of seven-valent pneumococcal conjugate
vaccine (PCV7) for infants in 2006 resulted in reduction of invasive
pneumococcal disease in children and elderly. This study aims to estimate the
impact of infant PCV on community-acquired pneumonia (CAP) hospitalizations
by age-group.

Methods: Inpatient discharge codes according to International Classification of
Diseases-9 were collected from the National Medical Registration for the years
1999-2005 (pre-PCV7) and 2008-2012 (post-PCV7). CAP was defined as a main
discharge diagnosis for all-cause pneumonia, or meningitis, septicemia or
empyema with all-cause pneumonia as secondary discharge diagnosis. Age-group
specific interrupted time-series analysis was performed using multivariable
Poisson regression including month and comparing slopes of hospitalization rates
pre- and post-PCV7.

Results: For all age-groups pneumonia hospitalization rates from 2008 onwards
showed limited changes as compared to rates from 1999-2005 (Table), but proved
not significant for 2-4-year-olds.

Conclusions: A reduction in CAP hospitalization rates following introduction of
PCV7 was seen in all age groups, except for 2-4-year-olds. The strongest
reduction was seen in children up to 1-year-old and elderly aged 65 years or over.

Age- Hospitalization rate ratio per  Hospitalization rate ratio per  p-
group year for 1999-2005 (95%ClI) year for 2008-2012 (95%CI) value
0-6 months 0.98 (0.96-1.00) 0.89 (0.86-0.92) <0.001
Sergro”ths'l 1.03 (1.01-1.04) 0.97 (0.95-0.99) <0.001

2-4years 1.05(1.03-1.07) 1.03 (1.00-1.05) 0.118



5-17 years
18-49
years
50-64
years
65+ years

1.04 (1.03-1.06)
1.01 (1.00-1.02)

1.00 (1.00-1.01)
1.01 (1.00-1.01)

1.00 (0.98-1.03)
0.97 (0.96-0.98)

0.98 (0.97-0.99)
0.96 (0.96-0.97)

0.009
<0.001

<0.001
<0.001
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REDUCED DOSE SCHEDULES OF PNEUMOCOCCAL CONJUGATE VACCINE IN
PREMATURE INFANTS PRIME FOR IMPROVED RESPONSE IN INFANCY

A. Kent', T. Scorrer?, M.D. Snape?, P. Clarke?, S. Hughes®, C. Heal®, E. Menson’,

J. Chang?®, P. Satodia®, A.C. Collinson®, P. Burbidge'?, V. Thalaselis*, N. Pritchard*?,
S.N. Faust®, N.J. Andrews*, S.N. Ladhani**, E. Miller**, D. Goldblatt'!, P.T. Heath*
'Paediatric Infectious Diseases Research Group & Vaccine Institute,

St George's University of London, London, United Kingdom

’Neonatal Unit, Queen Alexandra Hospital, Portsmouth, United Kingdom

30xford Vaccine Group, University of Oxford, Oxford, United Kingdom

“Neonatal Unit, Norfolk and Norwich University Hospitals NHS Foundation Trust,
Norwich, United Kingdom

*Department of Immunology, Royal Manchester Children’s Hospital, Manchester,
United Kingdom

®Neonatal Unit, Stepping Hill Hospital, Stockport, United Kingdom

"Department of Paediatric Infectious Diseases, Evelina London Children’s Hospital,
London, United Kingdom

®Neonatal Unit, Croydon University Hospital, London, United Kingdom

®Neonatal Unit, University Hospital Coventry, Coventry, United Kingdom

“Neonatal Unit, Royal Cornwall Hospital, Truro, United Kingdom

Ynstitute of Child Health, UCL, London, United Kingdom

2Neonatal Unit, Royal Berkshire Hospital, Reading, United Kingdom

13NIHR Wellcome Trust Clinical Research Facility,

University Hospital Southampton NHS Foundation Trust and University of Southampt
on, Southampton, United Kingdom

“Immunisation Hepatitis and Blood Safety Department, Public Health England,
London, United Kingdom

BACKGROUND & AIMS

Studies in term infants suggest that immunisation schedules containing more priming
doses of PCV13 result in higher antibody concentrations after the primary course but
not after the booster dose. We aimed to assess the immunogenicity of a 12 month
booster dose of PCV13 in premature infants following 3 different primary PCV13
schedules.

METHODS

210 infants (

RESULTS



The median gestational age was 29 weeks (range 23*2-34*%). Prior to booster
vaccination, higher 1gG GMCs were seen in group 3 for 12/13 serotypes. 1IgG GMCs
following the booster dose are shown in figure 1 and demonstrate significantly higher
GMCs for group 1 compared to group 3 (9 serotypes) and group 2 (1 serotype). Group
3 had lower fold increases in antibody following vaccination.

CONCLUSION

The 2-4-6 month schedule was associated with increased post-primary and pre-booster
antibody concentrations but a decreased response to booster vaccination compared
with 2/4 and 2/3/4 month schedules. This may reflect differences in memory
formation during primary vaccination as well as suppression by high antibody
concentrations at the time of booster vaccination. Further work to explore this and
subsequent persistence of antibody is required.
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EFFECT OF PROPHYLACTIC PARACETAMOL ADMINISTRATION ON
IMMUNOGENICITY/FEVER FOLLOWING 10-VALENT PNEUMOCOCCAL NON-
TYPEABLE HAEMOPHILUS INFLUENZAE PROTEIN D-CONJUGATE VACCINE
(PHID-CV) IMMUNIZATION IN INFANTS

S.C. Man*, M.L. Neamtu?, G.N. Chicin®, G. Baciu?, C. Pitic®, A.C. Cara®,

A.E. Neculau’, O. Falup-Pecurariu®, M. Burlea®, I.L. Brinza'®, C.N. Schnell'!, V. Sas'!,
V.V. Lupu®, N. Francois?, K. Swinnen*3, D. Borys®?

Mother and Child Department,

University of Medicine and Pharmacy "luliu Hatieganu”, Cluj-Napoca, Romania
Pediatric Clinic and Medical Department,

Pediatric Clinic Hospital Sibiu and Lucian Blaga University of Sibiu, Sibiu, Romania
3Preventive Medicine Department, “Profilaxia” Centre, Timisoara, Romania
“Department of Pediatrics and Pediatric Clinic,

Dunarea de Jos University of Galati and Saint Andrew Children Hospital Galati,
Galati, Romania

°General Practitioner, Private Practice, Galati, Romania

5General Practitioner, Private Practice, Calarasi, Romania

"Fundamental and Prophylactic Sciences Department, Transilvania University,
Brasov, Romania

8Children’s Clinic Hospital - Department of Pediatrics, Transilvania University, Brasov,
Romania

*Department of Pediatrics, Grigore T Popa University of Medicine and Pharmacy,
lasi, Romania

YGeneral Practitioner, Private Practice, Braila, Romania

"Third Pediatric Clinic, Emergency Clinical Hospital for Children, Cluj-Napoca,
Romania

2yaccine Discovery and Development, GSK Vaccines, Wavre, Belgium

13XPE Pharma and Science for Vaccine Discovery and Development, GSK Vaccines,
Wavre, Belgium

Background and aims: We assessed whether delayed prophylactic paracetamol
administration at primary vaccination or immediate prophylactic paracetamol
administration at booster vaccination only, impacts post-PHiD-CV immunogenicity
and fever.

Methods: Participants of this phase 1V, open-label, randomized study
(NCT01235949) received PHID-CV at ages 3,4,5 and 12-15 months. A subset of 217
infants were 1:1:1-randomized to receive, after each vaccination, 3 doses (6-8 hours
apart, total daily dose given orally <60 mg/kg) of immediate-paracetamol (starting at
vaccination, N=71), delayed-paracetamol (starting 4-6 hours post-vaccination, N=72)
or no-paracetamol (N=74). Children with immediate-paracetamol at priming received
no-antipyretics at boosting (N=67) and children with delayed-paracetamol or no-



paracetamol at priming received immediate-paracetamol at boosting (N=68 and N=67,
respectively). An additional group receiving no-antipyretics at primary (N=199) and
booster vaccination (N=62) was used as control. Objectives presented: PHiD-CV
immunogenicity 1 month post-primary/post-booster vaccination, and fever within 4
days post-vaccination.

Results: Immune responses are presented in the table. Trends for lower post-
vaccination fever rates (rectal temperature >38.0°C) in infants receiving prophylactic
paracetamol at primary (32.9%-38.0% with paracetamol versus 54.1% for no-
paracetamol) and booster vaccination (20.9%-28.1% with immediate-paracetamol
versus 31.8% for no-paracetamol) were observed.

Conclusions: Trends for lower post-priming antibody GMCs were seen with delayed
or immediate prophylactic paracetamol administration at primary vaccination. This
trend was observed post-booster in infants receiving immediate-paracetamol at
priming only, but not in infants receiving immediate-paracetamol at boosting only.
Post-vaccination fever tended to be lower following immediate or delayed
prophylactic paracetamol administration.

Funding: GlaxoSmithKline Biologicals SA



Table. Serotype-specific pneumococcal (GS5K 22F-ELISA) and protein D (GSK ELISA) antibody responses
post-primary and post-booster vaccination (according-to-protocol cohorts for immunogenicity)

At priming: Immediate-paracetamol Delayed-paracetamol Mo-paracetamol® Mo-antipyretics

At boosting: Mo-paracetamol*  Immediate-paracetamol Immediate-paracetamol Mo-antipyretics

Post-pri Post-bst  Post-pri Post-bst  Post-pri Post-bst Post-pri Post-bst

Antibody
MN=55 N=50 N=55% N=47 N=5& N=48 MN=164 N=43
% of subjects with antibody concentration 2 0.2 pgfmL
1 95.3 957 SB.0 100 100 979 994 976
S5.4 100 100 100 100 130 954 104
5 100 100 100 100 100 979 994 100
i3] 79.2 91.7 725 97 8 873 100 347 100
7F 100 100 100 100 100 979 100 100
a9V 100 100 100 100 981 979 987 104
14 100 100 100 100 100 100 994 100
18C 981 100 100 100 100 100 987 100
19F 100 100 100 977 100 979 994 100
23F 870 857 81.1 93.2 90.9 979 Q2.0 951
6A° 35.8 83.7 30.0 87.2 45.1 83.0 43.3 927
1943 415 83.0 50.0 773 56.6 37.2 401 780
Antibody GMC
1 132 176 138 214 1.95 284 1.80 284
4 157 3.27 195 331 2548 428 2.21 4.07
5 1.85 262 2.36 358 3.05 433 277 448
6B 0.4%9 1.74 042 1.84 072 2.29 050 251
7F 218 3.89 245 4.63 2895 452 277 493
av 1.67 3.11 182 3.49 2.40 3.580 218 405
14 3.44 472 412 5.52 517 5.582 477 6.30
18C 3.08 6.13 408 8.66 496 817 434 8.68
19F 495 5.54 5.20 5.54 6.98 6.56 4.56 7.34
23F 0.77 2.50 0.74 253 1.00 3.15 1.07 3.33
BAS 011 0.81 012 0.87 014 058 015 1.40
1945 0.15 0.74 0.17 0.63 0.25 1.11 0.16 0.97
PD 1109.6 14827 1348.6 15173 16679 20825 15577 22855

*no prophylactic antipyretics were administered in this group at the respective time points; *cross-reactive
serotypes; 22F-ELISA, enzyme-linked immunosorbent assay with serotype 22F polysaccharide adsorption; post-pri,
1 month after 3-dose primary vaccination; post-bst, 1 month after booster vaccination; N, maximum number of
infants with available results following primary/booster vaccination with PHID-CV co-administered with diphtheria-
tetanus-acellular pertussis (DTPal-combined vaccine; GMC, geometric mean concentration; PD, protein D.
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INDIRECT IMPACT OF PNEUMOCOCCAL HAEMOPHILUS INFLUENZAE
PROTEIN-D CONJUGATE VACCINE (PHID-CV10) ON HOSPITAL-DIAGNOSED
PNEUMONIA IN CLUSTER-RANDOMIZED TRIAL

A. Palmu?, J. Jokinen?, T. Puumalainen?, H. Nieminen?, H. Rinta-Kokko?, M. Moreira®,
D. Borys?®, L. Schuerman?®, T.M. Kilpi?

!Dptmt of Health Protection, National Institute for Health and Welfare, Tampere,
Finland

’Dptmt of Health Protection, National Institute for Health and Welfare, Helsinki,
Finland

3Vaccines, GlaxoSmithKline, Wavre, Belgium

Background. In the nation-wide double-blind cluster-randomized Finnish Invasive
Pneumococcal disease (FinIP) trial we assessed the indirect impact of PHiD-CV10
(GSK Vaccines) on clinical pneumonia using hospital diagnoses. We have earlier
shown indirect impact against laboratory-confirmed invasive pneumococcal disease
(IPD) and non-confirmed suspected IPD in unvaccinated population >=5 years of age.
Methods. Children <19 months received PHID-CV10 in 48 clusters or hepatitis B/A
vaccine as control in 24 clusters according to infant 3+1/2+1 schedules or catch-up
schedules. Hospitals’ in/outpatient discharge reports with ICD-10 diagnoses
compatible with pneumonia (ICD-10 code: J10.0/J11.0/J12-J18/J85.1/J86) were
collected from national Care Register for the whole population. Annual incidences in
the unvaccinated population aged >=5 years were compared between the PHiD-CV10
and control clusters. National vaccination program with PHiD-CV10 using 3, 5 and 12
months schedule without a catch-up started in Sep-2010.

Results. Altogether, >41,000 children were enrolled from May-2009 to Oct-2010.
Trial vaccination coverage varied from 29 to 61% in the PHiD-CV10 clusters. Clinical
pneumonia incidences were similar in the unvaccinated population >=5 years of age
between the PHID-CV10 and control clusters from 2009 through end 2013. However,
there were less empyema cases in the PHiD-CV10 clusters in 2011, but not after that.
Conclusions. We did not detect indirect impact of the PHiD-CV10 vaccine against
clinical pneumonia in the unvaccinated population in this clinical trial setting with low
vaccination coverage. The only suggestion towards indirect effect was lower incidence



of empyema in the PHiD-CV10 clusters in 2011.
Table. Hospital-diagnosed pneumonia in unvaccinated population >5 years in 2011 to 2013

 Endpoint ~ Rate*in Rate* in Indirect = 95% Cl
'PHID-CV10 clusters Control clusters = VE (%)
~ Hospital-diagnosed pneumonia, any 9.7 | 9.6 0 | HOte8
o Hospital-treated primarypneumonia| 58 | 59 | 3 | -8to13
&N Empyema 0.07 0.08 24 41040
'y Hospital-diagnosed pneumonia, any 9.4 | 9.1 -3 -12t0 6
'S Hospital-treated primary pneumonia 5.5 ] 5.4 & -13t0 10
‘&N Empyema I 0.08 [ 007 -3 -38to 23
o Hospitadiagnosedpneumonia,any | 89 | 86 | 3 | 12106
g Hospital-treated primary pneumonia 5.1 5.0 L =2 -14to 9
~N Empyema 0.08 0.09 | 7 -19 to 27
*rate= episodes/1000 person-years, cluster-specific averages
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IMPACT OF 10-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV10) ON
INVASIVE PNEUMOCOCCAL DISEASE (IPD) CAUSED BY PCV10-RELATED
SEROTYPES AMONG VACCINE-ELIGIBLE CHILDREN

H. Rinta-Kokko', A.A. Paimu?, K. Auranen?, P. Nuorti®, M. Toropainen®, L. Siira*,

M. Virtanen®, H. Nohynek®, J. Jokinen*

!Department of Health Protection, National Institute for Health and Welfare (THL),
Helsinki, Finland

’Department of Health Protection, National Institute for Health and Welfare (THL),
Tampere, Finland

3School of Health Sciences, University of Tampere, Tampere, Finland

‘Department of Infectious Diseases, National Institute for Health and Welfare (THL),
Helsinki, Finland

Background: PCV10 was introduced into the Finnish National VVaccination
Programme (NVP) in September 2010 with a 2+1 schedule (3,5,12 months) without
catch-up. We evaluated the impact of PCV10 on PCV10-related (serotypes belonging
to the same serogroup as vaccine types, e.g. 19A and 6A) IPD among vaccine-eligible
children during the first four years after the NVP introduction.

Methods: The target cohort eligible for NVP (children born 06/2010-09/2014) was
compared with a season and age-matched (3-54 months) reference cohort before NVP-
introduction (children born 06/2004-09/2008). The cohorts were stratified into two
age-groups, <24 months and >=24 months. National Infectious Disease Register data
were used to calculate culture-confirmed serotype-specific IPD-rates.

Results. By the end of 2014, 16 PCV10-related IPD cases were observed in the target
cohort. Figure shows PCV10-related IPD incidence by age in the cohorts. Different
rate reductions were observed for children <24 months and >=24 months (table). In
the target cohort, 6/8 IPD cases were age-appropriately vaccinated in the younger age
group and 5/8 in the older age group.

Conclusion: PCV10 offers cross-protection against PCV10-related serotypes up to 24
months of age. In children >=24 months of age we observed no significant protection.
This may be related to antibody waning, increased infection pressure due to
replacement, or both.



Table. Incidence rates of IPD due to PCV-related serotypes in reference and target cohorts with
con’esponding rate reductions during the Finnish NVP
. Incidence of IPD due to PCV-related serotypes, Relative rate reduction, Absolute rate reduction,
ge-group per 100 000 person-years (M) %(95% C1) per 100 000 person-years (95% CI)
Reference cohort Target cohort
Follow-up per age-group:  Follow-up per age-group: Target cohortvs. Target cohortvs.
355445 and 195582 years 361437 and 204481 years reference cohort referance cohort
<24 months, a] 8.4(30) 2.2(8) 73.8(45.5,88.8) 6.2 (2.8,9.6)
-BA 3.1(11) 0.010) 100 (80.8, 100} 3.1(1.3,49)
-1%4 4.5(16) 1.41(5) 69.3(21.6,89.9) 3.1 (0.6,5.6)
=24 months, 3.6(7) 3.91(8) 9.3 (-211.8,60.8) 0.314.1,3.5)
-64 2.6(5) 0.5(1) 80.91-18.6,95.0) 2.1(0.4,45)
-194 1.0(2) 2.9(6) -186.9(-1858.5,33.9) -19(4.7,0.8)
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INDIRECT IMPACT OF TEN-VALENT PNEUMOCOCCAL CONJUGATE VACCINE
(PCV10) ON HOSPITAL-DIAGNOSED PNEUMONIA AMONG UNVACCINATED
CHILDREN IN FINLAND

J. Jokinen?!, H. Rinta-Kokko?, J.P. Nuorti?, H. Nohynek?®, T.M. Kilpi*, A.A. Palmu?®
!Department of Health Protection, National Institute for Health and Welfare, Helsinki,
Finland

’Department of Infectious Diseases, National Institute for Health and Welfare,
Tampere, Finland

3Department of Health Protection, National Institute for Health and Welfare, Tampere,
Finland

Background. PCV10 was introduced into Finnish National Vaccination Programme
(NVP) for children born Jun'2010 and later with no catch-up. We investigated the
indirect impact of PCV10 on hospital-diagnosed pneumonia in unvaccinated children
during the first three years after NVP-introduction.

Methods. We conducted pneumonia surveillance during 2011-2013 in the target
cohort (N=116,672) of unvaccinated children not eligible for NVP (Birthdates
Jan'2008-May'2010). Children who received PCV10 in a clinical trial during 2009-
2010 (N=30,972) were excluded. Comparative data were collected for years 2004-
2006 and 2006-2008 with two age- and season-matched reference cohorts: Birthdates
Jan2001-May'2003 (A, N=134,822) and Jan"2003-May 2005 (B, N=138,050)
(Figure). Hospital inpatient and outpatient discharge reports with ICD-10-coded
diagnoses were collected from National Care Register and used for calculation of
pneumonia rates before and after NVVP-implementation. Hospital-diagnosed
pneumonia was defined as ICD-10 codes compatible with pneumonia
(J10.0/311.0/J12-J18/J85.1/J86). Hospital-treated primary pneumonia was defined as
hospitalisation at least overnight and final primary diagnosis compatible with
pneumonia.

Results. Table reports the pneumonia rates by cohort and calendar-time, and rate
reductions in 2011 and 2012-2013 compared with season and age-matched periods
before NVP.

Conclusions. In unvaccinated children, reductions in clinical pneumonia were
observed two years after NVP implementation. This is consistent with our earlier
findings in the same study cohort, which suggested that PCV10 elicits herd protection
against IPD.

Figure: Cohorts for comparing indirect impact of PCV10
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Table: Pneumonia rates per 1,000 person-years (N episodes)
Reference cohort A || Reference cohort B | Target cohort
Cohort | Born Jan'01- Born Jan'04- Born Jan 08- l;:?;: E:;e reduction,
May 03 May 06 May 10
Year of 2011 vs 2012-13 ¥s
observation| 200 200506 | 2006 2007-08 2011 213500482006 | 2005-06&2007-08
Huospital-
74 59 B.9 6.7 10.1 55
diagnosed -24(-32,-15) |12 (6,17)
pneumonia (l007) (16007 |(1242)  (|(187B)  |(1232)  |(1363)
Huospital-
treated 35 30 48 35 4.7 23
primary  [(336)  ||/(811) (669) (972) (576) (570 SC19,2) 28 21,35)
pneumonia
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PEDIATRIC INVASIVE PNEUMOCOCCAL DISEASE ASSOCIATED WITH
PNEUMOCOCCAL CONJUGATE VACCINE FAILURES IN SINGAPORE: A CASE
SERIES.

R. Ong*, N. Tan? C. Chong?, N. Tee®, M. Maiward?, B. Oh*, K. Thoon?
'Department of Pharmacy, KK Women's and Children's Hospital, Singapore,
Singapore

’Department of Paediatric Medicine - Infectious Disease Service,

KK Women's and Children's Hospital, Singapore, Singapore

3Department of Pathology and Laboratory Medicine,

KK Women's and Children's Hospital, Singapore, Singapore

‘Department of Paediatric Medicine, KK Women's and Children's Hospital,
Singapore, Singapore

Introduction

The 7-valent (PCV-7) and 13-valent (PCV-13) pneumococcal conjugate vaccine were
included in the National Childhood Immunisation Programme (NCIP) in Singapore
since October 2009 for the prevention of invasive pneumococcal disease (IPD).
Methods

We retrospectively identified and reviewed the clinical information of vaccine failures
associated with IPD in children at the KK Women's and Children's Hospital,
Singapore from 2008 to 2014.Results

4 children with a median age of 4 years old (range 2.08 — 5.83) presented with IPD
caused by vaccine serotypes despite being vaccinated with the recommended
immunisation schedule. 3 received PCV-13 and 1 received PCV-7. Of the 3 PCV-13
failure cases, isolates identified from 2 cases (one with left-sided pneumonia
complicated by empyema and the other with bilateral otitis media with bacteremia)
were of Streptococcus pneumoniae serotype 19a while the remaining case (left-sided
pneumonia complicated by empyema and haemolytic uremic syndrome) was of
serotype 3. The isolate recovered from the PCV-7 failure case, who presented with
right-sided pneumonia complicated by empyema was of serotype 14. All 3 cases of
pneumonia required video-assisted thoracic surgery and chest tube placement. Two
required intensive care unit admission. Median length of hospitalization was 10.5 days
(range: 7 — 43). Median duration of culture-appropriate antibiotic therapy was 31.5
days (range: 14 — 42). Median time interval between the pneumococcal vaccination
and onset of IPD was 23.5 months (range: 7 — 36). All 4 cases recovered without
sequelae.

Conclusion:
Our findings warrant further investigation to evaluate the protection afforded against
various pneumococcal serotypes.
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NEAR DISAPPEARANCE OF ANTIBIOTIC-RESISTANT PNEUMOCOCCAL OTITIS
MEDIA, ASSOCIATED WITH HIGH PCV7/PCV13 UPTAKE AND SUBSTANTIAL
DECREASE OF PCV13-SEROTYPES NASOPHARYNGEAL CARRIAGE

S. Ben-Shimol*, D. Greenberg?, E. Leibovitz!, N. Givon-Lavi*, R. Dagan'

!Pediatric Infectious Disease Unit, Soroka University Medical Center and Ben-

Gurion University of the Negev, Beer-Sheva, Israel

Background: PCV13 serotypes constitute ~80% of pneumococcal otitis media (Pn-
OM), and most antibiotic-resistant Pn-OM (AR-Pn-OM). In southern Israel, sequential
PCV7/PCV13 introduction resulted in 77% and ~90% reduction of Pn-OM and
vaccine-serotype Pn-OM, respectively (Ben-Shimol, CID 2014). We assessed
dynamics of AR-Pn-OM necessitating middle ear fluid culture (enriched with complex
OM) in children

Methods: Vaccine uptake, population at risk, patient population, culture and
antibiogram evaluation of Pn-OM were previously described (Ben-Shimol, CID 2014
Dagan, JID 2014). Nasopharyngeal swabs were collected daily (November 2009
through June 2014) at the pediatric emergency department; pneumococcal isolates
were serotyped (Dagan, CID 2013).

Results: By June 2011 and December 2012, ~80% and ~90% of children 7-11m
received >2 PCV7 and PCV13 doses, respectively. Pneumococcal carriage decreased
by 11.5% comparing pre-PCV7 period (2009-2010) to 2013-2014. Respective
decreases in PCV7 and additional PCV13-serotypes were 74.9% and 72.0% (Figure
1). Penicillin-resistance, macrolide-resistance and dual penicillin-macrolide non-
susceptibility were reduced from mean annual rates (per 1,000 children) of 2.5, 2.8
and 2.3 in the pre-PCV7 period to 1.3, 1.4 and 1.6 after PCV7 implementation; and
0.3, 0.2 and 0.2 after PCV13 (2013-2014), respectively (reductions of 88%, 93% and
91%, respectively, pFigure 2)

Conclusions: PCV7/PCV13 sequential introduction resulted in rapid and substantial
reduction of AR-Pn-OM, in parallel with rapid and high vaccine uptake and near
disappearance of PCV13-serotypes nasopharyngeal carriage.



Figure 1. Pneumococcal Carriage in Children <2 Year Attending Pediatric Emergency
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LONG-TERM ANTIBODY PERSISTENCE AFTER 13-VALENT PNEUMOCOCCAL
CONJUGATE VACCINE (PCV13) IN PRETERM (PT) INFANTS COMPARED WITH
FULL-TERM (FT) INFANTS

F. Martinén-Torres?, K.J. Center?, H. Czajka®, P.C. Giardina®, G. Sun®, D.A. Scott?,
W.C. Gruber*, A. Gurtman*, The B1851037 Study Group

Translational Pediatrics and Infectious Diseases,

Hospital Clinico Universitario de Santiago de Compostela, Santiago de Compostela,
Spain

2Vaccine Research, Pfizer Inc, Collegeville, USA

3Wojewodzki Specjalistyczny Szpital Dzieciecy im. sw. Ludwika,

Regional Infectious Diseases Outpatient Clinic, Krakow, Poland

“Vaccine Research, Pfizer Inc, Pearl River, USA

°Clinical Research, inVentiv Health, Princeton, USA

BACKGROUND: PT infants may be at increased risk of pneumococcal disease. PT
Immune responses are lower than FT when measured shortly after vaccination.
Antibody persistence over longer periods has not been evaluated.

METHODS: 200 infants were vaccinated with PCV13 at 2, 3, 4, and 12 months of
age. Serotype-specific anticapsular IgG antibodies and opsonophagocytic activity
(OPA) were measured at 5, 12, 13, 24, and 36 months of age.

RESULTS: At 1 and 2 years after last vaccination, IgG GMCs for all serotypes in
both groups remained above pre-toddler dose levels. IgG GMCs were significantly
lower in PT than FT for a majority of serotypes at both 1 year (n=160 [80 PT, 80 FT])
and 2 years (n=142 [71 PT, 71 FT]) after last vaccination (Table). OPA results (subset
of subjects) support these findings.

TABLE. PT:FT IgG GMC Ratios, by serotype and time after last vaccination.

1 3 4 5 6A 6B 7F

Year 1 0.76* | 059 | 081 067 | 068 | 063 | 082

Year 2 0.82 | 066 080 | 068" | 067* | 053" | 089
oV 14 18C 19A 19F 23F

Year 1 062* | 083 | 050° | 051 | 054~ | 047"

Year2 074 | 077 | 056" | 053* | 045° | 056°

*Upperlimit of 95% confidence interval <1.

Conclusions: Measured 1 and 2 years after vaccination, IgG antibody and
functionality induced by PCV13 remain preserved above pre-toddler dose responses,



although at lower levels for PT than FT for most serotypes. The routine vaccination
schedule is likely to afford protection against IPD in both preterm and term infants.
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EFFECTIVENESS OF 13-VALENT PNEUMOCOCCAL CONJUGATE VACCINE
AGAINST ALVEOLAR PNEUMONIA: A MATCHED CASE-CONTROL STUDY
Y.C. Hsieh', H. Chi?, C.C. Liu®, Y.C. Huang®, Y.C. Huang!, L.M. Huang®
'pediatrics, Chang Gung Memorial Hospital, Taoyuan County, Taiwan

pediatrics, Mackay Memorial Hospital, Taipei County, Taiwan

3pediatrics, National Cheng Kung University Hospital, Tainan County, Taiwan
“pediatrics, Kaohsiung Chang Gung Memorial Hospital, Kaohsiung County, Taiwan
*pediatrics, National Taiwan University Hospital, Taipei County, Taiwan

Background. The mostcommon invasive pneumococcal disease was pneumonia in
children in Taiwan. Our aim was to assess the effectiveness of 13-valent
pneumococcalconjugate vaccine (PCV13) against community-acquired alveolar
pneumonia inTaiwan.

Methods. All childrenaged 3-71 months who were diagnosed with community-
acquired pneumonia withalveolar consolidation were included at 5 medical institutions
during theperiod 2012-2014. One controlwithout any respiratory symptom, matched
for age and admission hospital wasselected for each case. Conditional logistic
regression was used to estimatethe matched odds ratio.

Results. Of 186 caseswith alveolar pneumonia, 26 children (14%) received one dose, 5
(2.7%) twodoses, 7 (3.8%) three doses, and 10 (5.4%) four doses, compared with
186controls of whom 64 (34.4%) received four doses, 4 (2.2%) three doses, 3
(1.6%)two doses, and 16 (8.6%) one dose. Effectivenessagainst alveolar pneumonia
was 76% (95% CI 58-87) for at least one dose, 77%(95% CI 56-88) for one dose, and
85% (95% CI 32-96) for four doses.

Conclusions. Streptococcus pneumoniae accounted forthe majority cause of alveolar
pneumonia. PCV13 significantly protected againstradiologically-confirmed alveolar
pneumonia in children.
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NASOPHARYNGEAL CARRIAGE FOLLOWING DIFFERENT INFANT
VACCINATION SCHEDULES WITH THE 10-VALENT PNEUMOCOCCAL NON-
TYPEABLE HAEMOPHILUS INFLUENZAE PROTEIN D-CONJUGATE VACCINE
IN SOUTH AFRICA

S.A. Madhit, P.A. Adrian®, N. van Niekerk®, A.L. Koen?, L. De Gouveia?, L. Jose?,
S. Ravula®, N. Frangois®, J.P. Yarzabal®, M. Moreira®, D. Borys®, L. Schuerman*
'Respiratory and Meningeal Pathogens Research Unit,

University of the Witwatersrand, Johannesburg, South Africa

Center for Vaccines and Immunology,

National Institute for Communicable Diseases of the National Health Laboratory Servi
ce, Johannesburg, South Africa

3Biostatistics Department, GSK Pharmaceuticals Ltd., Bangalore, India

“Vaccine Discovery and Development, GSK Vaccines, Wavre, Belgium

Background and Aims: The 10-valent pneumococcal non-typeable Haemophilus
influenzae protein D-conjugate vaccine (PHiD-CV) administered according to
different vaccination schedules (2+1, 3+0, 3+1) in HIV unexposed-uninfected infants
in South Africa was shown to be immunogenic.! Here, we present bacterial
nasopharyngeal carriage (NPC) results in the same children up to 2 years of age.

Methods: In this phase 111, open, controlled, single center study (NCT00829010), 300
healthy South African infants (subset born to HIVV-negative mothers) were randomized
1:1:1 to receive PHiD-CV according to a 2+1 schedule (primary: 6 and 14 weeks of
age; booster: 9—10 months of age), a 3+0 schedule (primary: 6, 10 and 14 weeks of
age; no booster), or a 3+1 schedule (primary: 6, 10 and 14 weeks of age; booster: 9-10
months of age). Between 6 weeks of age and 24-27 months of age, 8 nasopharyngeal
swabs were collected and cultured using routine microbiological methods to identify
bacterial pathogens.

Results: Vaccine-type Streptococcus pneumoniae NPC rates ranged between 7.0%
(pre-vaccination) and 31.9%, with no major differences between the 3 groups (Table).
NPC rates of S. pneumoniae (any serotype), H. influenzae (non-typeable), and
Staphylococcus aureus did not differ significantly between groups vaccinated with
various schedules.

Conclusions: Infant vaccination schedule did not significantly change the impact of
PHID-CV on bacterial NPC in healthy children.

Funding: GlaxoSmithKline Biologicals SA

Madhi, ESPID 2012



TABLE

Occurrence of Streptococcus pneumoniae in nasopharyngeal swabs (total vaccinated cohort)

PHID-CV vaccination schedule

Age 7+1 3:0 341
M | % (95% ) N | % (95% Q) N | % (95%Cl)
Any vaccine serotype*
5-12 wesks 00| 7.0(29139) |100| 1a0(7.9;224) | 100| 14073 22.9)
[pre-vaccination)
Bwesks 98 | 31.6(22.5;41.8) | 95 | 22.1({14.2;31.8) | 98 | 26.5(18.1; 35.4)
(1 month post-primary vaccinzstion)
9-10 manths 98 | 20.4(12.9;29.7) | 94 | 18.1(10.9;27.4) | 98 | 26.5(18.1;35.4)
[zt booster visit)
10-11 months 38 | 23.5(155;33.1) | 94 | 22.3(14.4;32.1) | 38 | 23.5(15.5;33.1)
12-13 manths 97 | 28.9(20.1;39.0) | 92 | 27.7(18.9;37.8) | 98 | 28.6(13.9; 38.5)
15-18 months 98 | 23.5(15.5;33.1) | 94 | 28.7(19.9;39.0) | 98 | 27.6(13.0;27.5)
16-13 months 38 | 24.5(16.4;343) | 94 | 318(22.7;423) | 58 | 20.8(12.9;29.7)
24-27 months 98 | 20.4(12.9;29.7) | 92 | 26.1(17.5;36.3) | 97 | 19.6(12.2; 28.9)
Any serotype
5-12 wesks 100 | 17.0(10.2;25.8) | 100 | 30.0(21.2;40.0) | 100 | 25.0[156.9; 34.7)
[pre-vaccination)
Bwesks 98 | 65.2(55.0;74.6) | 95 | 57.9(47.3;52.0) | 98 | 59.2(28.8 59.0)
[1 month post-primary vaccination)
9-10 months 98 | 68.4(58.2;77.4) | 94 | 71.3(61.0;80.1) | 98 | 66.3 [56.1; 75.6)
[zt booster visit)
10-11 months 98 | 71.4(51.4;20.1) | 94 | 70.2(59.9;79.7) | 98 | 63.2(52.9;72.8)
12-13 months 37 | 72.2052.1;80.8) | 94 | 66.0(55.5;75.4) | 58 | 68.4(58.2;77.4)
15-18 months 98 | 71.4(51.4;80.1) | 92 | 74.5[54.4;82.3) | 98 | 70.8(60.3;79.2)
16-13 months 98 | 69.4(53.3;78.3) | 94 | 745 (54.4;823) | 98 | 63.2(52.9;72.8)
24-27 months 38 | 67.3(57.1;76.5) | 92 | 65.2(54.6;74.3) | 57 | 64.8[54.5; 74.4)

*Pneumococcal serotypes 1,4, 5, 6B, 7F, 9V, 14, 18C, 19F gnd 23F.

N, number af swabs cultured at the considered visit; %, percentage of positive swabs at the consigered visit; 35% CI, 35%

confidence interval.




ESPID-0652
Short Oral Presentation Session 4- PNEUMOCOCCAL VACCINATION

EFFECT OF PROPHYLACTIC IBUPROFEN ADMINISTRATION ON
IMMUNOGENICITY/FEVER FOLLOWING 10-VALENT PNEUMOCOCCAL NON-
TYPEABLE HAEMOPHILUS INFLUENZAE PROTEIN D-CONJUGATE VACCINE
(PHID-CV) IMMUNIZATION IN INFANTS

S.C. Man*, M.L. Neamtu?, G.N. Chicin®, G. Baciu?, C. Pitic®, A.C. Cara®,

A.E. Neculau’, O. Falup-Pecurariu®, M. Burlea®, I.L. Brinza'®, C.N. Schnell'!, V. Sas'!,
V.V. Lupu®, N. Francois?, K. Swinnen*3, D. Borys®?
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Dunarea de Jos University of Galati and Saint Andrew Children Hospital Galati,
Galati, Romania

°General Practitioner, Private Practice, Galati, Romania

5General Practitioner, Private Practice, Calarasi, Romania

"Fundamental and Prophylactic Sciences Department, Transilvania University,
Brasov, Romania

8Children’s Clinic Hospital - Department of Pediatrics, Transilvania University, Brasov,
Romania

*Department of Pediatrics, Grigore T Popa University of Medicine and Pharmacy,
lasi, Romania

YGeneral Practitioner, Private Practice, Braila, Romania

"Third Pediatric Clinic, Emergency Clinical Hospital for Children, Cluj-Napoca,
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2yaccine Discovery and Development, GSK Vaccines, Wavre, Belgium

13XPE Pharma and Science for Vaccine Discovery and Development, GSK Vaccines,
Wavre, Belgium

Background and aims: We assessed whether immediate or delayed prophylactic
ibuprofen administration impacts post-PHiD-CV immunogenicity and fever.

Methods: In this phase IV, open-label study (NCT01235949), 595 infants vaccinated
with PHID-CV (ages 3,4,5 and 12-15 months) were 1:1:1-randomized to receive, after
each vaccination, 3 doses (6-8 hours apart, total daily dose given orally <30 mg/kg) of
immediate-ibuprofen (starting at vaccination), delayed-ibuprofen (starting 4-6 hours
post-vaccination) or no-ibuprofen at priming. At boosting, each group was 1:1:1-
randomized to receive either 3 doses of immediate-ibuprofen or delayed-ibuprofen, or
no-ibuprofen. Results presented: non-inferiority of the immune response to PHiD-CV
primary vaccination with immediate- or delayed-ibuprofen versus no-ibuprofen, post-



priming fever (both confirmatory objectives) and post-booster immunogenicity and
fever.

Results: Non-inferiority of PHiD-CV post-priming immunogenicity with immediate-
ibuprofen or delayed-ibuprofen versus no-ibuprofen was demonstrated. No
statistically significant decreases in anti-pneumococcal/protein D antibody GMCs
were observed with immediate- or delayed-ibuprofen versus no-ibuprofen (Table). No
significant reductions in post-priming fever (rectal temperature >38.0°C within 4 days
post-vaccination) were observed with immediate- (61.4%) or delayed-ibuprofen
(51.3%) versus no-ibuprofen (61.3%). Post-booster immune responses were in similar
ranges in all groups; percentages of infants with antibody concentrations >0.2 mg/mL
were 91.5%-100%; antibody GMCs increased from post-priming for most vaccine
serotypes. Post-booster fever rates, regardless of prophylactic antipyretic
administration at priming, were 31.7%-34.9% (immediate-ibuprofen), 31.1%-36.5%
(delayed-ibuprofen) and 25.4%-45.9% (no-ibuprofen).

Conclusions: Immediate or delayed prophylactic ibuprofen administration did not
significantly impact post-primary PHiD-CV immunogenicity or fever. Similar trends
were observed post-boosting.

Funding: GlaxoSmithKline Biologicals SA



Table. Serotype-specific pneumococcal (GSK 22F-ELISA) and protein D (GSK ELISA) antibody
responses, and each pair-wise group comparison at 1 month post-primary vaccination [ATP for
immunaogenicity)

Antibody % of subjects with Difference in % of subjects with
ab conc 2 0.2 pg/mlL ab conc 2 0.2 pg/mL
imm-1BU  del-lBU  no-IBU* no-IBU®* minus imm-IBU  no-IBU* minus del-IBU
N=154 N=158 N=164 98.25% CI [LL; UL) 98.25% CI [LL; UL)
1 100 100 99.4 -0.62 [-4.52; 3.17) -0.62 (-4.52; 2.91)
q 99.3 100 99.4 0.06 (-3.94; 4.38) -0.63 [-4.57; 2.91)
5 100 100 99.4 -0.64 (-4.63; 3.19) -0.64 [-4.63; 2.92)
6B 24.0 7.1 24.7 0.69 (-9.40; 10.93) -2.38 (-12.02; 7.22)
TF 99.4 100 100 0.65 (-2.70; 4.71) 0.00 (-3.34; 3.48)
9V 99.3 100 98.7 -0.58 (-5.05; 3.82) -1.27 [-5.66; 2.32)
14 100 99.4 99.4 -0.65 [-4.68; 3.15) 0.00 (-4.08; 4.12)
18C 99.3 99.4 98.7 -0.58 (-5.04; 3.85) -0.62 (-5.08; 3.54)
19F 100 S98.7 99.4 -0.63 [-4.60; 3.14) 0.67 (-3.40; 5.20)
23F 91.5 89.2 92.0 0.08 (-7.66; 8.10) 2.73(-5.30; 11.04)
Antibody GMC GMC ratio
imm-IBU  del-IBU  no-IBU* imm-1BU / no-IBU* del-IBU f no-1BU*
N=154 N=158 N=164 99.8% CI (LL; UL) 99.8% CI (LL; UL)
1.82 1.71 1.90 0.96 (0.71; 1.29) 0.50 (0.67; 1.21)
. | 2.25 2.21 221 1.02 (0.77; 1.35) 1.00 (0.76; 1.32)
5 2.93 2.39 277 1.06 (0.80; 1.41) 0.86 (0.06; 1.14)
6B 0.67 0.76 0.60 1.12 (0.72; 1.74) 1.28 (0.83; 1.97)
TF 2.87 2.83 277 1.04 (0.79; 1.35) 1.02 (0.80; 1.31)
9V 2.10 2.01 218 0.96 (0.70; 1.31) 0.52 [0.69; 1.22)
14 4.76 4.52 4.77 1.00 (0.71; 1.40) 0.55 (0.68; 1.32)
18C 3.85 3.80 4,34 0.85 (0.60; 1.31) 0.88 (0.60; 1.27)
19F 6.11 5.04 4.96 1.23 (0.87; 1.75) 1.02 (0.72; 1.44)
23F 1.04 0.52 1.07 0.57 (0.66; 1.44) 0.86 (0.58; 1.27)
Protein D 1461.28  1353.13 1557.75 0.54 (0.69; 1.28) 0.87 (0.64; 1.17)

*no prophylactic antipyretics were administered in this group. Criteria for demonstration of non-inferiority: UL
of the 2-sided 98.25% Cl of the difference (no-1BU minus imm-1BU or del-IBU) in post-primary % of subjects with
ab conc 20.2 pg/mL was <10% for =7 out of 10 PHID-CV serotypes {even in case of a statistically significant
decrease in GMCs, defined as UL of the 2-sided 98_8% Cl of the post-primary GMC ratio [imm-1EU or del-1IBU over
no-IBU] <1 for 21 vaccine serotype or protein D). 22F-ELISA, enzyme-linked immunosorbent assay with serotype
22F polysaccharide adsorption; ATP, according-to-protocol cohort; N, maximum number of infants with available
results following primary vaccination with PHID-CV co-administered with diphtheria-tetanus-acellular pertussis
(DTPa)-combined vaccine; ab conc, antibody concentration; imm, immediate; del, delayed; IBU, ibuprofen; GMC,
geometric mean antibody concentration; Cl, confidence interval; LL, lower limit; UL, upper limit.
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EFFECTS OF 6 YEARS OF IMMUNIZATION WITH HIGHER-VALENT
PNEUMOCOCCAL CONJUGATE VACCINES IN GERMAN CHILDREN
M. Van Der Linden?, M. Iméhl*

'Medical Microbiology German National Reference Center for Streptococci,
University Hospital RWTH Aachen, Aachen, Germany

Background and aims: A general recommendation for vaccination with
pneumococcal conjugate vaccine (PCV) was issued for German children <2 years in
2006. In 2009, two higher-valent PCVs (PCV10, PCV13) were licenced in Germany.
Here, we present data on invasive pneumococcal disease (IPD) -cases sent in for
serotyping in the nine years following the start of PCV-vaccination.

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

Results: From July 2012-June 2013, an increase in IPD cases among children <2
years was observed for the first time since the introduction of childhood vaccination
(98 vs. 75 cases in 2011-2012). In 2013-2014, this trend was again reversed (81
cases). Cases with PCV7 serotypes have almost disappeared (2 of 81 cases in 2013-
2014). Among the PCV13-non-PCV7 serotypes, reductions were observed for
serotypes 1 (-91%), 6A (-100%), 7F (-94%) and 19A (-71%) after the introduction of
higher-valent vaccination in 2009. Serotype 3 showed a reduction from eight cases in
2009-2010 to four cases in 2011-2012, but did not reduce further. Among the
remaining twelve PCV13 cases in children <2 years reported in 2013-2014, nine
children were not vaccinated and three were incompletely vaccinated. Among the
nonvaccine serotypes, 10A, 12F, 15B/C, 24F and 38 were most prominent.

Conclusions: Almost nine years after the general vaccination recommendation
PCV7 and PCV13-non-PCV7 serotypes have almost disappeared among children
<2y. A temporary increase in hon-vaccine serotypes has become apparent in 2012-
2013, however, a net reduction of cases was still observed.
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VACCINE EFFECTIVENESS (VE) OF THE PNEUMOCOCCAL HAEMOPHILUS
INFLUENZAE PROTEIN-D CONJUGATE VACCINE (PHID-CV10) AGAINST
HOSPITAL-DIAGNOSED PNEUMONIA - FINIP TRIAL EXTENDED FOLLOW-UP
T.M. Kilpi*, A.A. Palmu?, T. Puumalainen®, H. Nieminen?, H. Rinta-Kokko?,

M. Moreira®, D. Borys?®, L. Schuerman?, J. Jokinen*

1Department of Health Protection, National Institute for Health and Welfare, Helsinki,
Finland

’Department of Health Protection, National Institute for Health and Welfare, Tampere,
Finland

%Vaccines, GlaxoSmithKline, Wavre, Belgium

Background. VE of pneumococcal conjugate vaccines (PCV) against clinical
pneumonia in infants has varied in different trials from 0 to 7%. We recently reported
high effectiveness of the PHIiD-CV10 (GSK Vaccines) against hospital-diagnosed
pneumonia (VE 27%, 95%CI 9-42%) using clinical hospital diagnoses during the
blinded follow-up of the Finnish Invasive Pneumococcal disease (FinlP) vaccine trial.
Now, we evaluated the longer-term impact against pneumonia.

Methods. FinlIP vaccine trial was cluster-randomized, double-blind trial in children
<19 months who received either PHiD-CV10 (52 clusters) or hepatitis B/A vaccine as
control (26 clusters) according to 3+1 or 2+1 (infants <7 months) or catch-up
schedules (children 7-18 months) in 2009-2011. We extended unblinded follow-up for
2012-13 and collected hospitals’ in/outpatient discharge notifications with ICD-10
diagnoses compatible with hospital-diagnosed pneumonia (HDP, ICD-
10/J10.0/J11.0/J12-J18/J85.1/J86) from national Care Register. PHiD-CV10 was
included in National VVaccination Programme (NVP) in September 2010.

Results. Altogether >47,000 children were enrolled. Table shows results for pooled
infant 3+1 and 2+1 schedules. The separate VE estimates for the schedules were
similar. No VE could be shown for catch-up schedules, either.

Conclusions. The incidence of hospital-diagnosed pneumonia was low in children 2
to 4 years of age followed up during PCV-NVP era. In contrast to the high VE during
the blinded follow-up, no impact was detected against pneumonia in the long-term



follow-up. The findings are consistent with long-term observational data from the US.

Table. Vaccine effectiveness of the PHiD-CV10 against hospital-diagnosed pneumonia in infants
vaccinated with either 3+1 or 2+1 schedule.

. : Vaccine : ; I Vacine
I:}Cldence:;\oﬁlirs effectiveness | I:;J:;Omz::ozr:-)ﬁrs effectiveness
JrRec 2000 persany in2012 P PEROnY in 2013
PHID- | (. trol PHID-CV10 Control
Pneumonia endpoint cvio | %(95%Cl) % (95%Cl)
clusters. | clusters | clusters = clusters
— ; i ‘
';:Zmi‘:::”'agmsed 82 | 90 |6%(24t028%) |57 51 | -12%(-60 to 20%)
ital- ' I
::’irf;a';ria;;‘(’mia 38 | 43 |0%(46t031%) 25 19  [-24% (110 to 24%)
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SIGLEC-1 ON MONOCYTES CONTRIBUTES TO T CELL IMPAIRMENT AFTER
RESPIRATORY SYNCYTIAL VIRUS INFECTION

J. Jans', H. elMoussaoui*, A. Wickenhagen®, R. de Groot?, M.I. de Jonge?,

G. Ferwerda!

!Laboratory of Pediatric Infectious Diseases, Radboud University Medical Center,
Nijmegen, Netherlands

Background: Respiratory syncytial virus (RSV) infections are a major burden on our
health care system. An impaired T cell response is thought to be responsible for
recurrent infections in children, adults and elderly. Several factors, including soluble
factors and viral proteins, have been shown to contribute to RSV-mediated
impairment of T cells. Monocytes are attracted to the site of infection and could play
an important role in disease development. The effect of monocytes and its receptors
on T cell regulation after RSV infection are yet to be elucidated.

Methods: Peripheral blood mononuclear cells (PBMCs) or monocytes from healthy
adults were stimulated with RSV A2. The induction of SIGLEC-1 on monocytes was
determined by micro-array and flow cytometry. The effects of RSV and Poly(l:C), as
TLR3 agonist, on T cell responsiveness was determined by measuring mitogen-
induced T cell proliferation by CFSE and interferon gamma release (IFN-y) by
ELISA. Finally, blocking of SIGLEC-1 was performed to evaluate the role of
SIGLEC-1 on the observed RSV- and TLR3-induced T cell impairment.

Results: SIGLEC-1 was induced on monocytes after stimulation with RSV or
Poly(I:C). After stimulation with RSV or Poly(l:C), mitogen-induced T cell
proliferation and IFN-y release was significantly impaired. Most importantly,
blocking SIGLEC-1 partially restored the RSV- and TLR3-induced impairment of T
proliferation and IFN-y release.

Conclusion: Our data provide evidence of receptor-mediated T cell suppression by
monocytes via SIGLEC-1 during RSV infection. Insights into the inhibitory
mechanisms of RSV on T cell immunity will proof useful in the understanding of
disease pathogenesis.
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POLYMORPHISMS OF IL10 SNPS -592T/G AND -819A/G ARE ASSOCIATED
WITH ATOPY AFTER INFANTILE BRONCHIOLITIS LEADING TO
HOSPITALIZATION

P. Koponen?, K. Nuolivirta?, Q. He®, M. Korppi*

'Pediatric department, Tampere University, Veikkola, Finland
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Bronchiolitis is a well-known risk factor for asthma and allergy

development. Alterations in host immune responses are potential drivers for increased
asthma and allergy risk. IL-10 is a pleiotropic anti-inflammatory cytokine that controls
both Th-1 and Th2-type immune responses. We demonstrated earlier that 1L10-1082
SNP associates with rhinovirus etiology of bronchiolitis, and that allele G carriage is
protective for preschool asthma. Hypothesis for our present study was that IL10 SNPs
are associated with Th2-skewed immune responses, which may lead to increased
preschool age asthma and atopy prevalence after bronchiolitis.

187 infants were hospitalized for bronchiolitis at <6 months of age. Asthma and
allergies were studied from a total of 166(89%) children at 6.5 years(mean). 139(84%)
DNA samples were available for IL10-592 and -819 and 141(85%) for 1L10-3572
genotyping. SNPs IL10-592 and -819 are in full linkage. Atopy was defined as having
doctor-diagnosed atopic dermatitis and/or food-allergy.

Preschool age asthma was present in 19(11.5%) and asthma between 1-6 years in
37(22.3%) children. No associations between investigated SNPs and asthma or
wheezing symptoms during childhood could be shown. Current atopy was present in
55(40%) children. Carriers of minor alleles at -592 and -819 were more often atopics,
as 25/49(51%) of allele T (-592) and G (-819) carriers had preschool atopy (vs.
30/90(33%) atopy prevalence among homozygotes for major alleles, p=0.04).

These preliminary results suggest that 1L10-592 and -819 are associated with atopy in
preschool age after infantile bronchiolitis hospitalization. IL10-3572 did not associate
with atopy or asthma.
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Background: A comprehensive evaluation of associations between the susceptibility
to norovirus infections and potential host determinants including secretor status
(determined by FUT2), Lewis enzyme function (determined by FUT3) and ABO types
were not available in the recent norovirus epidemic caused by Gl1.4 Sydney strain.

Methods: A 1:1 matched case-control study was conducted in northern Taiwan from
February 2013 to December 2014. The cases were children under 18 years old,
hospitalized due to gastroenteritis and found to have laboratory-confirmed norovirus
infection. The controls were healthy children matched to cases by age and gender.
Norovirus genotype was determined by PCR sequencing of VP1 gene. The
distributions of FUT2, FUT3 and ABO genotypes were determined by molecular
methods and compared between cases with distinct severities and controls.

Results: A total of 136 case-control pairs were included and 77.4% of the cases were
caused by Gl1.4 Sydney strain. The secretor and non-functional mutations of FUT3
were more commonly identified in cases than in controls (94.1% versus 77.9%, P
<0.001, and 21.3% versus 11.0%, P =0.022, respectively). The distributions of ABO
type did not differ significantly between the two groups (P =0.137). In case patients, a
higher mean Vesikari score was identified in secretors (12.07+2.55 versus
10.63+2.13) and in those with non-functional mutations of FUT3 (12.09£2.59 versus
11.59+2.38) compared to their counterparts respectively, but without statistic
significance (P >0.1 for both comparisons).

Conclusion: Children of secretor and with non-functional mutations of FUT3 had
increased susceptibility to the epidemic Sydney strain infections in Taiwan.
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Introduction

Antigenic characterization of influenza viruses for surveillance and vaccine strain
recommendation is typically based on hemagglutination inhibition (HI) assays using
virus isolates and a panel of singly-infected ferret antisera, that can subsequently be
visualized in antigenic maps. This study aimed to perform similar studies, using first-
infection human serology data rather than ferret serology data.

Methods

Sera collected between 1995 and 2011 from children between 9 and 24 months old
were tested against a panel of 23 influenza viruses by means of HI tests. For
comparison, 24 ferret sera were tested against the same panel of viruses.

Result

Of the positive human sera, 6 were high-responders, showing HI patterns that would
be expected from primary infection antisera. An antigenic map based on the HI data
for these sera (figure 1 A) was globally similar to the results using the ferret data
(figure 1B), but not identical, with differences often exceeding two antigenic units.
The remaining 11 sera were low-responders, some of which had widely dispersed titer
patterns with reactivity to strains that circulated decades before the child was born, or
after the serum was drawn.

Conclusion

Globally, similar antigenic clusters of viruses are observed in the human map as in the
ferret map, but the local differences indicate that the human and ferret immune system
may see antigenic properties of viruses differently.



Figure 1. An antigenic map of the HI data for A) Human and B) Ferret sera
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SEVERE CHILDHOOD GUILLAIN-BARRE SYNDROME ASSOCIATED WITH
MYCOPLASMA PNEUMONIAE INFECTION: A CASE SERIES
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Objective: To describe children with severe Guillain-Barré syndrome (GBS)
following a recent infection with Mycoplasma pneumoniae.

Methods: Seven children were identified with recent M. pneumoniae infection and
severe GBS that presented to 2 hospitals between 1992 and 2012. The case definition
for severe GBS included respiratory failure, CNS involvement, or death. The cases
were described in view of clinical features and investigations of antibody responses to
M. pneumoniae in blood and CSF.

Results: Five patients presented with GBS, 1 patient with Bickerstaff brain stem
encephalitis (BBE), and 1 patient with acute-onset chronic inflammatory
demyelinating polyneuropathy (A-CIDP). Five patients were mechanically ventilated,
3 patients had CNS involvement, and 1 patient died (GBS). Most patients had
nonspecific clinical symptoms at onset (headache, unsteady gait, and pain) and at
admission (nuchal rigidity and ataxia). Patients showed a rapidly progressive disease
course (71%). Antibodies against M. pneumoniae were detected in all patients and
were found to be intrathecally synthesized in 2 cases (GBS and BBE), which proves
CNS infection. One patient died, one patient was still unable to walk unaided at 6
months, and long-term residuals were seen in 4 patients.

Conclusions: In pediatric patients with a spectrum of severe subtypes of GBS,



including respiratory failure, BBE, and A-CIDP, a recent infection with M.
pneumoniae was demonstrated. These patients may present with nonspecific clinical
features of GBS, that predispose a potentially life-threatening delay in diagnosis.
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INDUCTION OF BACTERIAL AND FUNGAL-SPECIFIC T-CELL RESPONSES IN
HUMAN ADENOIDS AS POTENTIAL FIRST-LINE ORGANS OF PATHOGEN-
DEFENSE
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Background: Infants are in particular susceptible to infections. Adenoids are
strategically located representing the first contact point of inhaled bacteria and fungi
with the immune system.

Aims: In this study, we investigate cellular mechanisms of CD4" T cells from
adenoids of infants to study the antigen specific response to Staphylococcus aureus,
Staphylococcus epidermis, and Candida albicans in infants.

Methods: T cells from surgically excised adenoids, cord blood and peripheral blood
from healthy donors were characterized by flow cytometry and functional assays.
Intracellular stainings and CFSE-dilution experiments were performed. CD14*
monocytes were incubated with extracts of Staphylococcus aureus, Staphylococcus
epidermis, and Candida albicans to stimulate adenoid T cells. In addition, cryo tissue
sections of the adenoids were analyzed by Imaging Cycler Microscopy (ICM).

Results: Adenoid CD4" CD45RA and CD4* CD45R0 T cells proliferate and up
regulate the activation-associated molecule CD25 in response to Staphylococcus
aureus, Staphylococcus epidermis, and Candida albicans. The T-cell proliferation can
be reduced by blockade of HLA-DR using specific antibodies demonstrating antigen-
specificity. High numbers of responsive T cells are identified in human adenoids
compared to peripheral blood. An inverse correlation between the percentages of
proliferating T cells and age of infants is observed in adenoids. For therapeutic
interventions, an adenoid-specific hierarchical pattern of cell-cell interactions was
identified in adenoids.

Conclusions: Functional bacterial and fungal-specific T cells are identified in
adenoids of infants and adults with age-dependent characteristics. Findings will help



to understand the relationship between pathogens and T cells and to optimize
intervention strategies.



ESPID-0900
Short Oral Presentation Session 5- HOST-PATHOGEN INTERACTIONS

INTERLEUKIN-15 EXPRESSION INFLUENCES DISEASE SEVERITY IN VIRAL
BRONCHIOLITIS THROUGH ALTERED SIGNALLING IN NATURAL KILLER
CELLS.
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Background. Disease severity in viral bronchiolitis is influenced by host innate
immunity. Disease progression is difficult to predict, with no reliable laboratory
markers.

Objectives. To assess the role of interleukin-15 (IL-15) in disease pathogenesis, and
it’s potential as a marker of disease severity.

Methods. A prospective observational study was conducted in children hospitalized
for viral bronchiolitis and healthy age-matched controls. Quantitative PCR, ELISA,
and flow cytometry were performed to compare IL-15 related immunological
parameters between groups. miRNA-seq and PCR were performed subsequently on
natural Killer (NK) cells from study participants.

Results. Ninety-nine cases and 43 controls were recruited. Peripheral blood
mononuclear cell (PBMC) IL-15 mRNA expression was significantly higher in those
with moderate severity bronchiolitis as compared to controls (P<0.0001) and those
with severe disease (P =0.01). Serum IL-15 levels were significantly elevated in
children with bronchiolitis (P<0.0001), and elevated further in those with severe
disease (P=0.005). The relative frequency of NK cells in peripheral blood was
significantly reduced (P =0.008) in participants with bronchiolitis. IL-15 was
expressed intracellularly in a sub-population of dendritic cells that was significantly
expanded in children with bronchiolitis. The NK cell microRNA (miR) transcriptome
of children with bronchiolitis differed from controls, with 21 miR significantly up-
regulated. Seven of 19 mRNA targets of de-regulated microRNA were differentially



expressed in bronchiolitis including JAK3 (P=0.002), STAT5A (P=0.029), and NFKB1
(P=0.02) that are components of the IL-15 signalling pathway.

Conclusions. IL-15 expression and changes in I1L-15 related signalling in NK cells
may influence disease severity in viral bronchiolitis.
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SEQUENTIAL TRANSMIGRATION OF T-CELLS AND PMNS ACROSS THE
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Background: Aseptic meningitis caused by viruses exhibits a high morbidity rate in
young children and is nearly three times as common as acute bacterial meningitis. In
particular Echovirus 30 (EV30) from the genus of enteroviruses has been proven to
be the most dominant meningitis-causing pathogen in Europe, Asia and America.
Previously, it has been shown that enterovirus interacts with choroid plexus epithelial
cells and can bind to transmigrating myeloid cells to gain access to the CNS.
Methods: We used an inverted inverted cell culture system with human chouroid
plexus papilloma cells (HIBCPP) acting as a human in vitro model of the blood
cerebrospinal fluid barrier (BCSFB) to analyze leukcocyte transmigration. Results:
We could show that 24 hours after an infection with EV30 the transepithelial electrical
resistance (TEER) significantly decreases and dextran flux significantly increases,
whereas without the virus the TEER value and dextran efflux remain unaffected,
which indicates an influence of the infection on barrier function. Transmigration of T-
lymphocytes (T-cells) and polymorphonuclear leukocytes (PMNSs) also significantly
increases following viral infection. Moreover, transmigration is augmented through the
addition of the chemokines CXCL-12 for T-cells and IL-8 for PMNs. Furthermore, co-
incubation of PMNs with T-cells increases the sequential transmigration through the
BCSFB of both cell types. Conclusions: In conclusion, this study will further broaden
the knowledge about the pathogenesis of viral meningitis and may help with the
development of new diagnostic and therapeutic aspects. Further investigation of
potential involved chemokines and integrins in the transmigration process are
needed.
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Background and aims

Host infection triggers simultaneously an innate immune response and regulatory
mechanisms in order to eradicate the invasive pathogens without damaging the host
tissues. We recently discovered the modulatory role of IMPDHII enzyme on Toll like
receptor 2 (TLR2) signaling. Besides, mycophenolate mofetil (MMF), a specific
inhibitor of IMPDHII and an immunosuppressive therapy used in transplantation,
enhances NF-kB activity in vitro. We aimed to determine the effect of MMF on
survival and innate immune response in a murine model of sepsis.

Methods

C57BL/6J mice infected intraperitoneally (i.p.) with Staphylococcus aureus (108 CFU)
were treated i.p. with low dose of MMF (20mg/kg QD) the day before until day 3 after
the infection. Bacterial dissemination and clearance were evaluated by blood, liver and
peritoneum cultures. Immune response was evaluated by flow cytometry, oxidative
burst and phagocytosis activity, and cytokine production.

Results

Mice infected by S. aureus (mainly recognized by TLR2) and treated with MMF
survived better than non-treated ones (48% vs 10%, p<0.001). MMF improved
bacterial clearance and prevents from hematogenous dissemination. Cytokines (IL-1,
IL-6, KC, TNFa and IL-10) decreased in treated mice. Monocytes Ly6C+,
polymorphonuclear and dendritc cell rate was enhanced by MMF treatment, and MMF
tended to increase oxydative burst of PMNs and phagocytosis of macrophages.

Conclusion

Low dose of MMF modulates host response during S. aureus sepsis and protected
infected mice from fatal outcome. This work brings new perspectives in pathogenesis
of severe infections.
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Background and aims

Patients with defects in nemo, which encodes for the NFkB essential modulator, suffer
from life threatening bacterial infections. On the cellular level, several immune cell
types including macrophages are severely impaired in the response to bacterial
effectors and homeostasis. Analysing functional consequences of human NEMO-
deficiency in macrophage activation and development is hampered by limited patient
material.

Methods
We derived an induced pluripotent stem cell (iPSC) line from a patient with a point
mutation resulting in a premature stop-codon in nemo, who had a history of live

threatening invasive infections with S. aureus and other bacteria.

IPSC were differentiated into macrophages with M-CSF and IL-3 and characterized
for surface markers associated with macrophage development and polarization.

Results

IPSC-derived macrophages closely resembled alternatively-activated monocyte-
derived human macrophages. Single cell development did not differ between NEMO-
deficient and normal iPSC-derived macrophages.

Conclusions

Macrophage differentiation from iPSC is not affected by NEMO-deficiency. The

established macrophage model offers the perspective to unravel the impaired
antibacterial response in NEMO- deficiency.
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Background

We have previously identified the 10 most immunodominant B-cell epitopes within
S. Pneumoniae proteins (PnPs) targeted by paediatric immune response during
invasive pneumococcal disease(IPD). Further characterization of antibodies against 4
selected epitopes (CbpD-peptide4, PhtD-peptidel9, PhtE-peptide40 and ZmpB-
pepl25 ) revealed that they were specifically detected in IPD patients’ sera and
exhibited consistent surface binding to different pneumococcal serotypes. Two
epitopes (PhtD-pep19 and PhtE-pep40) were found to reside within zinc-binding
domains of PhtD and PhtE proteins. In this study we aim to investigate their functional
potentional in vitro using Osponophagocytic Killing Assay (OPKA)

Methods

Specific antibodies against the four synthetic peptides (CbpD-peptide4, PhtD-
peptidel9, PhtE-peptide40 and ZmpB-pepl25) isolated from sera taken from 28
children convalescing from IPD and were evaluated for their specificity by relevant
ELISA where the selected peptides were used as capture antigens. Opsonophagocytic
activity of purified antipeptide antibodies against PS 1, 3 and 19A was evaluated by
OPKA using human polymorphonuclear leukocytes isolated from a healthy adult.
Control sera taken by individuals with history of no pneumococcal infection and no
vaccination. OPKA titer > 8 reflected the threshold effectiveness.

RESULTS



The OPKA titer of purified antibodies for peptides CbpD-peptide4, PhtD-peptidel9,
PhtE-peptide40 and ZmpB-pepl125 against serotypel were 24,24,32,24 respectively,
against serotype3 were 24,24,32,24 respectively and for serotypel9A were
24,24,32,24 respectively. All OPKA titers of control sera were 4.

Conclusion
Our findings indicate that the selected epitopes were recognized by antipeptide

antibodies with promising in vitro functional characteristics that require further
evaluation in vivo.
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Background: Varicella-zoster virus (VZV) infection and vaccination induce VZV-
specific antibody and T cell-mediated immunity (CMI), which both may be boosted
endogenously and/or by exogenous VZV re-exposure. When CMI declines, VZV
reactivation can cause herpes zoster (HZ). Whether HZ incidence may rise following
exogenous boosting opportunity reduction through universal VZV vaccination
remains controversial. Universal childhood VZV vaccination is implemented in
Greece (2005) but not in Belgium. We aimed to examine how differences in boosting
opportunities impacts VZV immune responses by comparing Belgian and Greek
residents.

Methods: A total of 340 age-matched subjects were recruited, including children
(108), adolescents (78), parents (85) and elderly population (69). Belgian population
and Greek adults had history of medically diagnosed chickenpox while susceptible
Greek children had received two VZV-vaccine doses. Peripheral blood mononuclear
cells (PBMCs) and serum were isolated and cryopreserved in liquid nitrogen and -
80°C, respectively. All samples were analyzed in Belgium. After thawing, PBMCs
were stimulated with VZV antigens. CMI was assessed using Human interferon-
y/Interleukin-2 Dual-Color Fluorospot (Mabtech AB, Sweden). Statistical analysis
was performed with SPSS v.20.



Results: No consistent statistical significant differences in either immune response
between the Greek and Belgian subgroups were noted.

Conclusions: Preliminary results suggest that individuals residing in an area where
universal VZV vaccination has been implemented do not present with a reduced CMI
compared to age matched controls from a country where wild virus prevails. Further
analyses will focus on VZV-CMI as a function of time since last VZV exposure.
These observations support universal children vaccination implementation.
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Background and aims

Febrile children with serious bacterial infections (SBI) are at high risk for adverse
outcomes. We previously developed a computational signature for accurately
distinguishing between acute bacterial and viral infections that integrates
measurements of novel viral- and traditional bacterial-induced proteins: TNF-related
apoptosis-inducing ligand, Interferon gamma-induced protein-10 and C-reactive
protein (CRP). Here, we evaluate the signature performance on SBI patients and
compare it to routine laboratory parameters.

Methods

We prospectively recruited 356 children (<18 years) with a suspected acute infection.
Diagnosis was determined by three independent experts on the basis of clinical and
microbiological data. SBI was defined using predetermined criteria. Using the
signature, a bacterial likelihood score was computed for each patient.

Results

Unanimous diagnosis of the experts was attained in 211 viral and 86 bacterial patients,
of whom 37 had SBI (12 urinary tract infection; 23 pneumonia; 1 bacteremia; 1
meningitis). In the remaining 59 patients, unanimous diagnosis was not attained. The
signature had a specificity of 0.93+£0.04 and sensitivity of 0.92+0.06 for differentiating
between bacterial and viral infections (34 patients had equivocal test results).
Sensitivity of SBI detection was slightly higher than bacterial infections in general
(0.94+0.07; 4 SBI patients had equivocal test results), and outperformed traditional
clinical parameters such as WBC (0.73+£0.15), ANC (0.73+0.15) and CRP
(0.79+0.14), when applying routinely used cutoffs.



Conclusions

The present host-signature provides valuable information over routine laboratory
parameters. It can aid in the timely identification of children with SBI and in
distinguishing them from children with viral infections.
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Introduction: Lopinavir/ritonavir (LPV/r) is the first choice protease inhibitor in the
treatment of HIV-1 infected pediatric patients. Current guidelines advise a twice daily
regimen. Once daily dosing shows mean pharmacokinetic parameters comparable to
LPV/r once daily in adults, with higher variability in children. Long-term clinical
follow-up has not been reported.

Aim: To evaluate the long term effectiveness of a once-daily regimen of LPV/r in
HIV-1 infected children.

Methods: Children (aged 0-18), who started a once-daily LPV/r regimen in our center
were included. At start, intensive pharmacokinetic analysis was performed. Every 3
months LPV levels, HIV-RNA copies, CD4- and CD8 numbers and blood chemistry
were determined. The percentage of patients with undetectable viral loads (<50
copies/ml) was determined with an on treatment- and last observation carried forward
(LOCF) analysis. Adverse events were reported at each visit.

Results: Forty-two patients (median age 6,4 years) were included. Median follow-up
was 74 months (range 3-137). The percentage of patients with an undetectable viral
load varied between 78-100% (on treatment) and 79-91% (LOCF) (figure 1). CD4 and
CD8 counts remained stable at normal values. Geometric mean AUCast was 168.4
h*mg/L and Ciast 1.27 mg/L. In 19 (45,2%) patients LPV dose was adjusted during
follow-up at least once because of an inadequate trough level. Adverse events were
mainly gastro-intestinal, and no reason to stop treatment.

Conclusion: A once-daily LPV/r containing regimen in HIV-1 infected children with
intensive clinical and therapeutic drug monitoring can lead to a good clinical,



virological, and immunological response.
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RILPIVIRINE/EMTRICITABINE/TENOFOVIR THERAPY IN A HIV-INFECTED
ADOLESCENT COHORT: OUR EXPERIENCE

L. Falcén-Neyra', O. Ben-Marzouk Hidalgo?, M. Camacho-Lovillo, P. Olbrich?,
|. Obando-Santaella’, L. Lopez-Cortés?, O. Neth!
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Background and aims: combined antiretroviral therapy (CART) reduces HIV
morbidity and mortality but is associated with toxicities. Rilpivirine is a new non-
nucleoside reverse transcriptase inhibitor (NNRT]I), that has been co-formulated with
emtricitabine and tenofovir RPV/FTC/TDF into a single-tablet regimen (STR). No
data exist on the safety and efficacy of this STR in children under the age of 18 years.
The aim is to describe our experience in HIV-infected adolescent treated with
RPV/FTC/TDF.

Methods: clinical records from HIV-infected teenager treated with RPV/FTC/TDF in
our tertiary-care pediatric hospital in Spain were retrospectively analyzed in an
observational ongoing study.

Results: a total of 7 virologically suppressed (HIV-1 RNA<20 cop/mL for > 6
months) ART-experienced adolescent were switched to RPV/FTC/TDF. Median age
at initiation was 15,3 years (SD 11,5-20,5); 5/7 were males and median body mass
index was 22,6 Kg/m? (19,2-26,3). Five patients were on a protease inhibitor and two
on a NNRTI regimen. Median time on RPV/FTC/TDF treatment was 16 months (2-
22). Median total-cholesterol and triglycerides decreased from 170 mg/dL to 135
mg/dL (p-value=0.042) and 112 mg/dL to 87 mg/dL (p-value=0.225) respectively.
Median CD4 (%) baseline and at time of last visit was 466 cells/uL and 696 cells/uL
(p-value=0.893). All patients maintained HIVV-1 RNA < 20 cop/mL whilst no adverse
events were observed.

Conclusions: STR with RPV/FTC/TDF was well tolerated and associated with
excellent adherence and favorable changes in lipid profile; efficacy was not found to
be inferior compared to previous received CART.
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REFERENCE CURVES FOR ALBERTA INFANT MOTOR SCALE FOR BRAZILIAN
CHILDREN BORN TO HIV-SEROPOSITIVE MOTHERS: PERCENTILS FOR
CLINICAL DESCRIPTION AND FOLLOW-UP
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1Student, Universidade Federal de Sdo Paulo, Santos, Brazil
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Background: HIV has affinity for immune system and central nervous system. There
are 2.5 million children living with HIV/AIDS in the world. In Brazil, there were
608.230 cases of AIDS between 1980 and June 2011. Of these, 2.32% (14,127 cases)
in children under five years, which 32.61% reported in the state of S&o Paulo.
Children exposed to HIV have increased risks to neurodevelopment delay.

Aim: To develop the reference curve for Alberta Infant Motor Scale for Brazilian
children born to seropositive mothers.

Methods: Monthly evaluated 104 children from 0 to 18 months, who were under
treatment in Santos, Sdo Paulo. We used Alberta Infant Motor Scale, with 58 motors
criteria, distributed in 4 subscales (prone, supine, sitting and standing). We obtained
raw scores and percentiles. Percentiles are grouped by motor development categories:
below 5%, is considered an abnormal motor performance; between 5% and 25%,
suspect motor performance, and above 25%, normal motor performance.

Results: 415 assessments were made. We created a reference curve with the reference
values for the children exposed to HIV, for every percentile, with the average raw
score for each month, deviations, minimum and maximum values of score and
percentile expected. from the 15th month onwards, the curve reaches a plateau, as well
as reference curve of the Brazilian scale. The greater variability is observed between
the 3rd and the 15th month.

Conclusions: values found in this study indicate that the HIV-exposed assessed
children have similar patterns of motor development when compared to general
brazilian pediatric population.
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RESPONSE TO HVC TREATMENT IN A COHORT OF VERTICALLY HIV-HVC CO-
INFECTED PATIENTS
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Background: To date, data are scarce regarding the natural history of vertically
HIV/HVC co-infected children and the response to anti-HVC treatment.

Methods: Cross-sectional study within the Spanish National Cohort of Vertically HIV-
HVC co-infected patients



Results: Fifty HIV-HVC co-infected patients were included, 68% had been transferred
already to adult units at the moment of inclusion in the study. Mean age was 20 £4.5
years, 56% were female. Median CD4 T-cell count was 788 cel/mm3 [516-980], 88%
had HIV-RNA <50 cop/mL. Genotype 1 represented 66%; genotype 4, 21%; genotype
3, 11%; and genotype 2, 2%. Transient elastometry data were available for 40
patients; of them, 22 (55%) showed liver fibrosis stage F1, 9 (25%) F2, 3(7.5%) F3y
5(12.5%) F4. Progression to F3 occurred at a median age of 18 years [14-19]. Fifteen
patients had received treatment for HVC infection (9 corresponded to genotype 1, 3 to
genotype 3 and 3 to genotype 4). Treatment reached sustained virological response
only in 5 patients (33.3%), one of them after being retreated. Of treated patients, 4 had
been diagnosed of liver fibrosis stage F1-F2 and one F3. Treatment combinations
included interferon (1 pt), peg-interferon/interferon +ribavirine (12pt), +telaprevir

(2pt).

Conclusions: Our results suggest that HVC co-infection in vertically HIV infected
patients progress slowly during childhood. Only 20% of children progress to liver
fibrosis, most of them at the end of adolescence. Rates of sustained viral response
were very low in this unique cohort, arousing the need of new therapeutic approaches
for this population.
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Background:

Due to the success of ART, many vertically HIV-infected children (VHI) are being
transferred to adult units in Spain. Our aim was to evaluate the transition process and



to address the clinical situation of the cohort in comparison to their horizontally HIV-
infected peers (HHI).

Methods

Cross-sectional analysis including patients transferred to adult units (1997-2012).
Variables were analyzed before and one year after transition, and during follow-up.
The cohort was compared to a cohort of HHI, on ART for at least one year.

Results

182 VHY were transferred during the study period, 58.2% female (longitudinal data
available in 147). Median age at transition: 17.9y [17-19]. From 81 virologically
suppressed patients, 86.4% maintained suppression after transition. A 69.9% of
patients transferred with C\VV>50cop/mL, achieved viral suppression after transition.
No association was found between evolution and gender or age at transition.
Compared to a cohort of 46 HHI (61% heterosexual), VHY were younger (24+3.7 vs
26.5£3.1, p<0.01). Despite 27% vs 6.5% were on CDC stage C (p<0.01) and had
lower CD4 nadir (202[78-364] vs 286[170-370], p=0.17), their CD4 T-cell count was
higher (744[1QR 505-990] vs 542[391-662], p<0.01). CV<50 cop/mL: 80% vs 73%,
p=0.41. On NNRTI: 27% vs 50% (p=0.04) and 74% vs 83% on a QD regimen
(p=0.41).

Conclusions

Despite years of infection, the immunological situation of VHI is comparable to that of
their HIl peers, and remains stable or improves after transition in 75% of subjects.
However, strategies are needed in order to increase engagement in care during
transition
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SERVICE EVALUATION OF THE CLINICAL VALUE OF STOOL MICROSCOPY
AND CULTURE IN PAEDIATRIC ONCOLOGY UNIT
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Aims

Diarrhoea is a common symptom in paediatric oncology patients. Although, stool
samples are still commonly sent for microscopy and culture, the value of these tests in
paediatric oncology patients with diarrhoea is not clear. A number of studies
suggested the limited role of attempting to isolate routine enteric pathogens as a cause
of diarrhoea in hospitalized patients, however the diagnostic value of testing in
children with oncological conditions has not been reported. Therefore, we conducted a
service evaluation to estimate diagnostic yield of stool cultures in oncology patients.

Methods

Records from the Microbiology Laboratory from September 2009 to October 2014
were reviewed to collect data on the number of stool cultures performed in patients
treated at a Regional Paediatric Oncology Unit.

Results

A total of 842 stool cultures from 250 patients were performed over the 5-year period.
A significant number of children had more than one culture done (average 3.4 per
patient). Out of 842 samples tested over 5 years, only 1 was positive for
Campylobacter (0.1 %). Medical records review showed that this patient presented
from the community with a history of abdominal pain and weight loss.

Conclusions

A comprehensive service evaluation of all stool culture tests performed in paediatric
oncology patients during a 5-year period have demonstrated very low utility of routine
stool cultures for patients with diarrhoea. We suggest that the implementation of
practice guidelines for ordering stool cultures could result in cost savings of
approximately £2,200 per year and more efficient utilisation of resources.
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HIGH PREVALENCE OF BRONCHIECTASIS IN CARTILAGE-HAIR HYPOPLASIA:
CLINICAL AND LABORATORY CORRELATIONS AND COMPARISON OF LUNG
HRCT AND MRI IMAGING MODALITIES
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Background: Cartilage-hair hypoplasia (CHH) is a syndrome with severe short stature,
immunodeficiency, and various comorbidities. Repeated sinopulmonary bacterial
infections are common and increase the risk of bronchiectasis (BE). We aimed to
investigate the prevalence of BE, associated clinical and laboratory abnormalities and
diagnostic performance of lung MRI compared to HRCT.Methods: Eighteen patients
with genetically confirmed CHH were randomly selected from the national CHH
cohort. They underwent interviewing, blood sampling, and lung HRCT (18/18) and
MR imaging (16/18). Results: Study included 3 males and 15 females (median age 35,
range 2-68 years). HRCT showed BE in 5/18 patients (28%). There was a good
correlation between HRCT and MRI scores (modified Helbich score), in assessing BE.
Patients with BE more often had repeated sinus infections (4/5, 80%), pneumonias
(3/5, 60%) and persistent cough for > 1 year (2/5, 40%) than patients without BE
(62%; 38%; and 23%, respectively). Lymphopenia was found in 11/18, B-cell
deficiency in 11/18, T-cell deficiency in 10/18 and low switched memory B-cell count
in 15/18 patients; none had hypogammaglobulinemia. Laboratory parameters did not
differ between patients with and without BE. Conclusions: BE were present in 28% of
CHH patients and were associated with a history of pneumonias, repeated sinus
infections and chronic cough, but not with any specific laboratory immunological
parameters. MRI showed a good correlation with HRCT for assessing BE and can be
used in the follow-up of lung changes in order to reduce radiation exposure.
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Background and Aims : Viridans group streptococci (VGS) are associated with high
mortality rates in immunocompromised hosts due to the potential to cause viridans
group streptococcal shock syndrome (VSSS). Rising levels of penicillin resistance
have encouraged the use of empirical vancomycin, although this should probably only
be targeted to those with known risk factors. There are no recent paediatric studies
describing VGS in children with cancer in Europe to inform antimicrobial therapy.
The aim of this study was to describe the characteristics, outcome and resistance
patterns of children with VGS bacteraemia undergoing treatment of malignancy or
haematopoietic stem cell transplant in a tertiary referral centre in the U.K.

Methods: Patients aged 0-18 years admitted to a tertiary paediatric haemato-oncology
centre with VGS bacteraemia from 2003-2013 were included in the study. All data
was collected retrospectively from electronic records and case notes.

Results: 54 episodes occurred in 46 patients. The most common underlying diagnoses
were acute myeloid leukaemia and relapsed acute lymphoblastic leukaemia,
Streptococcus mitis the most frequent organism. 30 % of isolates were resistant to
penicillin and 100% sensitive to vancomycin. There were 8 episodes of VSSS
(14.8%); 6 resulted in admission to intensive care and 3 of these patients died of multi
organ failure

Conclusion: Patient characteristics were in keeping with known risk factors for VGS.
The potentially fatal nature of VGS infection is confirmed. Research is needed to
develop bedside risk stratification scores that identify children at risk of VSSS to
guide empirical antimicrobial therapy in febrile neutropenia.
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BROAD SPECTRUM OF INFECTIONS IN PATIENTS WITH STAT1 GAIN OF
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Background:

The clinical phenotype of STAT1 gain-of-function (GOF) mutations was first
described as autoimmunity and chronic mucocutaneous candidiasis (CMC) due to an
impaired IL17 response.

Aim:
To further characterize the infection susceptibility of STAT1 GOF mutations.
Methods:

A retrospective case review was conducted of childhood presentations of STAT1 GOF
patients at the NIH Clinical Center.

Results:

Fifteen patients (8 M, 7 F; 12 kindreds) were identified. Median presentation age was
2 years (1wk-18y). 13 patients presented with infection, one with early diabetes
mellitus, and one with nonspecific gastrointestinal symptoms. Eleven patients had
fungal infections (CMC=7, coccidioidomycosis=2, histoplasmosis=1,
cryptococcosis=1, aspergillosis=1). Bacterial infections were predominantly
sinopulmonary (7 had bronchiectasis), 3 had recurrent soft tissue infections and one
had spinal osteomyelitis. Ten patients experienced recurrent HSV or VZV or
persistent EBV viremia, 2 had confirmed viral CNS infections (VZV, JCV), and one
had extensive molluscum contagiosum. Six patients had mycobacterial infection
(Mycobacterium fortuitum=3, M. avium =1, TB=1, BCG=1). Nine developed
autoimmune complications: hypothyroidism (n=8), diabetes mellitus (n=4),
enteropathy (n=3) and hemolytic anemia (n=2). Two had cerebral aneurysms. 4



patients died at ages 4, 13, 17, 19 years (cerebral aneurysm, catheter-related
candidemia, lung surgery complications, PML). One patient with IPEX-like syndrome
had successful bone marrow transplantation; others received prophylactic
antimicrobials and/or IVIG replacement.

Conclusions:

STAT1 GOF mutations cause diverse clinical presentations with a surprisingly high
rate of mycobacterial and viral infections, suggesting a functional overlap between
gain-and loss-of-function mutations. This broad infection susceptibility may warrant
adaptation of diagnostic and therapeutic protocols for these patients.
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Introduction In 2009, the Dutch Pediatric Mycology Network was initiated to
investigate the clinical epidemiology of paediatric IFI to gain up-to-date insights in the
current management and outcome of paediatric IFI.

Methods Eight university hospitals participated by entering anonymously data in a
secure web-based registry ‘PedMyc’. Paediatric patients treated with a systemic
antifungal agent for a suspected/proven IFI were included. Inclusion, underlying
conditions, host-factors, diagnostic procedures, intervention and outcome were
registered in the database.

Results From 2009 to 2013, 118 paediatric patients (27 neonates; 91 children) were
included and started with antifungal treatment for suspected/proven IFl. Of the 27
neonates, 19 (70%) were born with a GA < 28 weeks and 14 (52%) had a BW <
1000g. Median age of the 91 children was 10.4 years and the majority (66%) had an
underlying haematological disorder. Antifungal therapy was started for suspected or
proven IFI in 68 (58%) and 50 (42%) patients respectively. Treatment was started in
neonates for mainly proven IC (78%); in infants and children for suspected 1A (60%).
Of the 55 patients with suspected 1A, only 28 (51%) could be classified as probable
IA. Neonatal IC (78% caused by C. albicans) was treated with fluconazole in 87%,
probable/proven 1A with either voriconazole (67%) or liposomal amphotericin B
(28%), although dosages prescribed varied substantially. Reported 3-months survival
rate for neonatal 1C was 80% and 65% for probable/proven IA.



Conclusion Generation of this specific paediatric epidemiology data shows new
insights into the fungal epidemiology, antifungal prescription practices and
outcomes.
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Background and aims

Dengue infection shows series of biochemical changes during the course of illness.
Our aim was to describe the biochemical changes in dengue haemorrhagic fever
(DHF) and to evaluate their usefulness as early determinants of critical stage.

Method

Children (5-12 years) admitted to Professorial Paediatric Ward, Lady Ridgeway
Hospital, Colombo, Sri Lanka with a clinical diagnosis of dengue infection were
recruited. Study was approved by institutional ethical review committee and informed
written consent was obtained from parents. Blood was collected on admission for full
blood count (FBC), ALT, AST, albumin and cholesterol and repeated at 12 hourly
time intervals from onset of illness

Results

Among 130 (Dengue IgM positive) recruited subjects, 30 had DHF. Significant drops
in the white cells, platelets, albumin and cholesterol were observed at the time of
entering into the critical phase. According to ROC analysis, WBC less than 3,500/uL
(sensitivity 76.9%, specificity 51.7%), platelets crossing 100,000/uL (sensitivity
78.9% , specificity 78.3%) between 60-72 hours from onset of illness and albumin
level crossing 37.5g/L (sensitivity 86.7%, specificity 77.8%) and reduction in
cholesterol level by 0.38 mmol/L (sensitivity 81.8%, specificity 75.4%) between 72-
96 hours from onset of illness were best determinants of entering into critical phase in
DHF.

Conclusions



FBC done between 2.5-3 days and albumin and cholesterol levels between 3-4 days
were highly valid predictors of entering into critical phase. Therefore it is important to
time these investigations correctly in the management of suspected cases of dengue
fever in order to suspect DHF with greater accuracy.
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PREVALENCE AND INTENSITY OF SOIL TRANSMITTED HELMINTHS
INFECTION AMONG SCHOOL AGE CHILDREN IN SLUM AREA IN NORTH
SUMATERA,INDONESIA
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Background Soil transmitted helminths (STH) are among the most prevalent and
highly neglected tropical diseases, especially in developing countries. This infection
occurs most commonly in school age children and becomes one of the major health in
Indonesia.

Methods A cross sectional study was conducted in 5 elementery schools in fisherman
village in North Sumatera province, Indonesia. A survey questionnaire was filled,
anthropometric measurements and stool sample for STH were taken. A descriptive
analysis was carried out to determine the characteristics of samples and chi-square
was used for categorical comparison.

Results A total of 1711 school aged children were scereened of which 24.14% had
one or more STH. Trichuriasis was the most prevalent (61%) followed by mixed
infection of ascariasis and trichuriasis (22.5%) and ascariasis (16.5%). Most of the
infection had light intensity regardless the type of STH (Ascariasis 70.6%, trichuriasis
82.1% and mixed 66.7%, p=0.005). Most of the samples found to be mild malnutrition
(63%), and among malnutrition samples, light intensity was most common compare to
moderate intensity (65.5% vs 54%, p=0.04).

Conclusion Moderate prevalence with light intensity of parasites of STH infection
found in school aged children in slum area in North Sumatera, Indonesia. The high
prevalence of malnutrition and its association with STH infection is of concern for
determining the integrated interventions to reduce disease.

Acknowledgement Authors thank the teachers, participants and their parents for
contributing in this study.
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Background and aims

Giardiasis is the most frequent pediatric parasitation overworld. Fecal sample’s
microscopic examination(standard diagnosis) is cheaper, can quantify giardiasis and
detect simultaneous parasitations.

Recently rapid tests of Giardia’s antigen(RT) are available, being faster and easier
than microscopy, don’t require microbiologist, and detect Cryptosporidium. Initially
reported high sensibilities and specificities for RT, but didn’t correlationated with our
experience. Until now, there aren’t studies in big series of pediatric patients.

Our aim is to check one RT in a representative sample of children comparing to
microscopy, to establish the real RT usefulness in clinical practice.

Methods

2780 fecal samples among internationally-adopted-children and immigrants were
analyzed along four years. A rapid-membrane-enzymeinmunoassay for qualitative
detection of Giardia cyst antigen(QuickChek©—Alere) was applied to all samples
compared with microscopy in the same samples preserved in sodium-acetate-formalin
(gold standard).

Results

The RT was positive in 134/196 microscopy positives and in 26/2584 of microscopy
negative samples. The RT was negative in 2558/2584 negative and 62/196 positive
microscopy samples.



The RT had a sensitivity=68,37% and specificity=98,99%. In our sample
(internationally-adopted-children and immigrants) with prevalence of giardiasis 7%,
positive predictive value=83,75% and negative predictive value=97,63%, with good
concordance (Kappa=0,736(standard error=0.019,Z=39.039,p<0.001)).

Conclusions

RT presents high negative predictive value in our sample(low prevalence of
giardiasis).Therefore, we can use RT as screening in adopted/inmigrant children or in
other poblations with low prevalence.

Nevertheless, if high suspect of giardiasis(sintomatics...), RT shouldn’t replace the
microscopy as screening due to its low sensitivity, it can be considered only if a
microbiologist isn’t available.
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Background and aims:

Gastrointestinal symptoms are a common cause of consultation on children travelling
to or coming from developing countries. Aim of this study is to identify risk factors
associated with gastrointestinal syndrome in traveller children.

Methods:

Prospective observational analytical and multicentric study on database “+ Redivi”,
Spanish Tropical Medicine network on imported diseases, from January 2009 to
December 2013. Statistical analysis was performed with Stata 13.1 package.

Results:
Children with gastrointestinal symptoms represented 13.5% (82/606) of total

paediatric consultations. Overall mean age was 8.5 years (IQR 4.4-12.4), 54.0% male,
59.8% were living in Spain, and travel duration mean was 148.7 days (SD 266.3



days). Most of them were immigrants (65.8%), followed by visiting friends and
relatives (VFRs) 28.5%, and tourists 5.6%. 69.0% of children were not visited for pre-
travel advice. All HIV-infected children were immigrants 4/606 (0.77%). A significant
association was found between having a gastrointestinal disorder and age <2-y old
(p<0.005) and travel duration (p<0.05). When adjusting the presence of a
gastrointestinal symptom and travel duration by age, OR=0.73 (C195% 0.54-0.97)
(p<0.05). Immigrants had less gastrointestinal disorders compared with tourists
(p<0.05). The most prevalent infection was protozoan 23.8% (144/606), and Giardia
intestinalis was the most common infectious agent 10.1% (61/606).

Conclusions:

Traveller children with a gastrointestinal syndrome represent a 13.5% of the total
paediatric consultations in the “+Redivi”. Risk factors for it are age<2-y old, travel
duration, and tourism as travel proposal. Giardia intestinalis is the most common
infectious agent causing a gastrointestinal disorder in traveller children.
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BACKGROUND AND AIMS

Staphylococcus aureus including methicillin-resistant strains can cause severe
community-acquired invasive infections (CA-SA-I1). The aim of the study was to
describe the characteristics of CA-SA-I and to analyze possible factors associated with
disease severity in Europe.

METHODS
A prospective, multi-centre European study, analyzing epidemiologic, clinical, and

microbiology data in children <16 years with CA-SA-1 during 2012-2014. Severe
infection was defined as invasive infection leading to death or admission to the



paediatric intensive care unit (PICU) because of hemodynamic instability or
respiratory failure.

RESULTS

A total of 155 children (89 boys) with CA-SA-I from 12 centres in 7 European
countries were recruited. Median age was 7.1+5.4 years; and 28% had an underlying
disease. The most common primary diagnoses were musculoskeletal infections (bone,
joint, muscle: 55%), bacteraemia (18%) and pneumonia (15%). PICU admission (26
patients, 17%) was mainly due to septic shock; 3 patients (2%) died. Prevalence rates
of methicillin and clindamycin resistance were 8.5% and 7% respectively. PVL+
strains comprised 20% of isolates tested (23/121). Presence of PVL (p=0.018, OR
3.15 (1.18 to 8.43)) and higher initial CRP values (17.4 vs. 8.7 mg/dL, p<0.01) were
associated with severe compared to CA-SA-1 non-severe cases, also using multivariate
analysis. No other differences, including methicillin-resistance prevalence, between
the groups were observed.

CONCLUSIONS
CA-SA-I in children occurs across Europe and require PICU admission in a

significant number of children. PVL, but not methicillin-resistance, is associated with
increased disease severity, the later still being uncommon in CA-SA-I in Europe.
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Background: HIV-exposed infants are at increased risk of invasive Group B
Streptococcus (GBS) disease. We aimed to establish whether maternal HIV-infection
negatively influences antibody concentrations and transplacental antibody transfer.

Methods: Maternal antibody concentrations and cord-maternal ratios (CMR) were
compared between HIV-infected and HIV-uninfected mother-newborn dyads against
GBS capsular serotypes: la, Ib, 111, V and GBS surface-proteins: pilus island (PI) PI-
1,P1-2a, PI-2b, Fibrinogen-binding protein A (FbsA) and GBS Immunogenic Bacterial
Adhesin (BibA).

Results: Median GBS capsular and surface-protein antibody concentrations (ug/ml)
were lower in HIV-infected compared to HIV-uninfected women for serotypes Ib
(0.06 vs. 0.09;p=0.033) and V (0.40 vs.0.59; p=0.040); and for PI-1 (549 vs. 1020;
p=0.016), PI-2a (1130 vs. 1972; p=0.015), PI-2b (611vs. 1072; p=0.015) and FbsA
(1444 vs.2169; p<0.001). The adjusted odds of an antibody concentration >2ug/ml
was 0.33 (95%Cl: 0.15-0.75; p=0.008) for serotype la and 0.34 (95%CI: 0.12-1.00;
p=0.049) for serotype 11 when comparing HIV-infected to -uninfected women. The
CMR’s were 37.4% (p<0.001)and 32.5% (p=0.027) lower in HIV-infected compared
to HIV-uninfected mother-newborn dyads for serotypes la and I11. No correlation was
found between GBS antibody concentrations and CD4+ lymphocyte count or HIV
viral loads.



Conclusions: Infants born to HIV-infected women are at increased risk of invasive
GBS disease due to lower maternal antibody concentrations and deficient
transplacental antibody transfer. Maternal GBS vaccine formulations may require
modified dosing schedules in HIVV-infected women.
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Background & Aim: Pneumococcal infection remains the leading cause of death
from vaccine preventable infectious diseases in India. However, establishing
Streptococcus pneumoniae as an etiology of invasive pneumococcal infection is still
challenging by conventional culture methods. The limitations of existing diagnostic
tests impact the ability to detect IPD in patients, obtain accurate burden data and
access effectiveness of control measures. This study was designed to compare
multiplex real time PCR (gmPCR) method with the culture method in IPD infections
and to evaluate the reliability of gmPCR method.

Method: Seven hundred and fifty children <5 years clinically diagnosed with IPD
having abnormal chest-X-ray, raised CBC, positive CRP and PCT test results were
included into the study. Automated blood culture and corresponding serum gmPCR
were performed in all patients. Evaluation was done against culture isolates and
control serum specimens.

Result: 38 (5%) strains of S. pneumoniae were isolated by culture. The positivity for
pneumococcal infection escalated to 236 (31.5%) when serum specimens were
subjected to gmPCR assay. The sensitivity and specificity of the assay was 100% with
lower limit of detection of 4 genome copies/ul.

Conclusion: Conventional culture methods are not always adequate to detect IPD.
Our study establishes that gmPCR is a reliable and superior assay for the rapid
identification of S. pneumoniae from serum specimens. Widespread use of this
accurate and affordable technique will contribute to the success of treatment and
provide true estimate of disease burden.
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Aims: We explored the effects of replacement dose corticosteroids on immune,
coagulation, endocrine parameters and whole-genome RNA expression levels in
children with severe sepsis.

Methods: Children with severe sepsis were randomised 2:1 to standard care plus
hydrocortisone (25 mg/m2/q 6 hourly for 48 hours) or to standard care. Endocrine,
coagulation and cytokine pathways were analysed by Luminex and ELISA. Gene
expression in peripheral blood was measured by Illumina BeadChip array in n=9
steroid and n=5 controls >5 years old at 10 time-points to t=144 hours, and at 6-8
weeks.

Results: Descriptive analysis showed no clinically significant differences in baseline
clinical data. Other than cortisol, no differences were seen in all endocrine, immune



and coagulation parameters and clinical outcomes between the steroid (n=20) and
control (n=9) groups. Similarly, there were no significant differences in gene
expression levels at a false discovery rate of 5%.

Within gene subsets from studies of paediatric septic shock (retrospective),
glucocorticoid receptor signalling and sepsis severity biomarkers, significant over-
representation of significant genes were observed (most pronounced at 12 hours). T-
cell receptor signalling (Reactome) pathway analysis showed significant association at
12 hours, p=2.6x108. The significant genes within this pathway result in its relative
down-regulation in the corticosteroid group between 6 and 24 hours.

Conclusions: We found no evidence that 48 hour replacement dose corticosteroids
influence clinical, coagulation or immunological parameters in paediatric sepsis. T-cell
receptor signalling is down-regulated between 6 and 24 hours.
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Background:  The Surviving Sepsis campaign has brought focus to the early
management of sepsis. We developed a modified Sepsis Six tool, appropriate to the
assessment and treatment of paediatric patients in an emergency department (ED)
setting, adapted from similar initiatives from PICU and paediatric oncology. Our
paediatric-specific document replaces some of the investigations used in Sepsis Six
with guidance on judicious use of fluid resuscitation and escalation to PICU
assessment.

Aims: To audit the performance in a paediatric ED against our modified Sepsis Six
standards.

Methods: We retrospectively analysed the initial management of those children
attending the ED of a tertiary children’s hospital over a six-month period, who
presented with possible sepsis. Of 131 children treated via a sepsis pathway, 44
presented with febrile neutropenia.

Results: 77 (59%) of the 131 patients received 1V/10 antibiotics within one hour of
identifying possible sepsis; mean time to administration of antibiotics was 59.4
minutes. Only 24 (18.3%) of patients had a completed Sepsis Six pathway document.
Of these, 18 (75%) received antibiotics within one hour, and mean time to antibiotic
administration was 49.9 minutes.

Conclusions:  We have had difficulty implementing a pilot sepsis pathway within a
major children’s hospital emergency department. However, we have shown some
evidence of earlier antibiotic administration to children with suspected sepsis where



management has been based on our modified Sepsis Six framework.

Surname

Birmingham Children’s Hospital

NHS Foundation Trust Given nam e(s)

Address

(Use sticky label)

Paediatric Sepsis 6

(For use in ED)
Consultant

Use lower threshold
for sepsis in following
patient groups:
Aged under 3 months
Chronic disease
Recent surgery
Immunocompromised

Consult doctor / ANP: could this child have SEPSIS? ey e

If in doubt, consult a senior doctor

If No: complete above and overleaf, and file in patient’s ED card

If YES: Complete sections 1 to 6 within 1 hour

When complete, this form must stay with the original ED card

and be photocopied to accompany the patient on admission to a ward

Paediatric Sepsis 6 ED version 1 21 Mar 2014 BS Review date Sept 2016
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Background: Despite the potential severity of acute osteoarticular infections (AOI) in
children, there are no well-established protocols for its management. Aim of the study:
to evaluate different therapeutic approaches for AOI in children in Spain.

Methods: Medical records from children

Results: 641 patients were evaluated. 46% had osteomyelitis (OM), 36% septic
arthritis (SA), 12% osteoarthritis and 5% spondylodiscitis. 95% of children initially
received IV antibiotics, mostly cefotaxime+cloxacillin (60%;5 years), with a median
13.6(+8) days for OM and 11(+6,6) days for SA (p=0.014). 1% and 2"G.
cephalosporins were the most common oral antibiotics (50%) followed by
amoxicillin-clavulanate (26%). Total treatment duration was 38(+31) days for OM and
28(+16) days for SA (p



Conclusions: In our setting, children still received a prolonged course of antibiotics as
treatment for AOI. A high proportion of these antibiotics had too broad spectrum.
There was a low rate of sequelae, even with a non-surgical approach.
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Background: Influenza virus predictably causes an annual epidemic resulting in a
considerable burden of illness in Australia. Children are disproportionately affected
and can experience severe illness and complications, including death.

Methods: We conducted a retrospective descriptive study on paediatric influenza-
related Australian ICU admissions between 01 January 1997 and 31 December 2013
using data collated in the Australian and New Zealand Paediatric Intensive Care
(ANZPIC) Registry.

Results: Between 1997 and 2013, a total of 704 influenza-related ICU admissions
were recorded (6.2 per 1,000 all-cause ICU admissions). Age at admission ranged
between 0 days and 15.9 years (median=2.1 years), with 135 (19.2%) of those
admitted aged <6 months. Approximately half of the cases (n=344, 48.9%) had co-
morbidities, most commonly asthma and chronic lung disease. Compared with
previously healthy cases, those with co-morbidities were older (median age 3.5 vs 4.3
years, p=0.01) and stayed in ICU longer (median stay 5.2 vs 6.5 days, p=0.04).
Respiratory support requirements were similar for both groups, and overall 361
(51.3%) of admissions required invasive respiratory support for a median duration of
4.3 days (range 0.2 hours — 107.5 days). Death occurred more frequently among
admissions with co-morbidities (n=18, 5.2%) compared to previously healthy children
(n=9, 2.5%), however this was not significant (p=0.07).

Conclusion: Between 1997 and 2013, a substantial proportion of Australian paediatric
ICU admissions were attributed to influenza. Influenza-related ICU admissions were
evenly distributed among previously healthy children and those with co-morbidities.
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Background

Components of meningococcal B vaccines, e.g. the outer membrane vesicle, could
help protect against Neisseria gonorrhoeainfection. An OMV vaccine, trialled in
Norway from 1988 to 1992, was administered to 60% (n=149,000) of teenagers born
in 1973 through 1976. We examined the association between gonorrhoea notification
rates (1993-2009) in people >16 years, and vaccination coverage by birth cohort.

Methods

In this retrospective, ecological study, differences in gonorrhoea notification rates
from the Norwegian Surveillance System for Communicable diseases (MSIS),
between vaccinated cohorts (VC, born 1973-1976) and unvaccinated cohorts, born
before (pre-VC, 1965-1972) and after (post-VC, >1977) were tested using Poisson
log-linear regression.

Results

Among women, notification rates dropped until 1999, mostly in those aged <25 years
(Figure 1). Among men, incidence dropped in those aged 20-30 from 1993-1995,
before an overall incidence increase from 1995. In VVC versus pre-VC, there was
evidence of a limited age-specific effect in women (age 20-24 years, crude analysis)
and men (age 20-24, adjusted analysis) [Figure 2, Table]. Rates in VC compared to
post-VC were, overall, similar in women and lower in men.

Conclusions
This is the first formal attempt to address this question as data globally are limited.

Our study suggests a limited age-specific vaccination effect. Within this ecological
study design, any observable effect would have required prolonged vaccine



immunogenicity. Evaluation of new protein-based meningococcal B vaccines could
prove useful in this regard.



Figure 1. Notification rate in women and men by age-group and year of diagnosis in those diagnosed from 1993

through 2008.
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Notification rates dropped in all age groups in women until 1999, more markedly in those under 25 years of
age. Among women from 1999 to 2008, incidence in each age group has been similar. In men, incidence
dropped in all age-groups from 1993-1995, and has increased since 1995.

Figure 2. Notification rate in women and men by birth cohort and age in years in those
diagnosed from 1993 through 2008.
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Among young women (<25 years), there is some indication of an age-specific birth-cohort effect (see also
Table). Women <25 years were diagnosed from 1993-1998 (pre-vaccination birth cohorts), from 1993-2001
(vaccinated birth cohorts) and from 1993-2008, (post-vaccination birth cohorts).

In men, trends are more mixed: incidence in pre-vaccinated and vaccinated cohorts is divergent until age
22 and after age 30 when rates in vaccinated cohorts appear to be lower (see also table 2 for analysis). In
men, incidence in post-vaccination cohorts born after 1977 is higher overall than in other birth cohorts
(dashed grey line).




Table. Gonorrhoea incidence rate (IR) and incidence rate ratio (IRR)
by sex, agegroup and birth cohort, crude analysis and adjusted for
year of diagnosis, 1993-2008, n=2601.

Age grou Birth Cohorts IR% Crudbe {95%CIF) pvalue e {95%Cl) pvalue
oA IRR? IRR?
'omen
16-20 |[Vaccinated (1573-1976) 179 ref. ref.
Post-vaccination (21877) 5.2 0.3 (0.2-0.4) 0.000 0.4 (0.2-0.6) 0.000
20-24 |accinated (1973-1976) 125 ref. ref.
Pre-vaccination (1963-1972] 21.7 17 (1.2-2.4) 14 (1.0-2.0)
Post-vaccination (21977) 7.3 0.6 (0.40.8) 0.000 p b ¢ (0.7-1.7) 0.179
25-29 |Vaccinated (1973-1576) 6.0 ref. ref.
Pre-vaccination (1965-1972] 7.5 1.2 (0.8-1.8) 11 (0.6-1.39)
Post-vaccination (21877) 5.0 08 (0613) 0106 | 09 (0516 0924
30-34 |Vaccinated (1373-1576) 19 ref. ref.
Pre-vaccination (1965-1972] 2.7 1.2 (0.6-2.4) 16 (0.7-4.0)
Post-vaccination (21877) 6.7 3.1 (1.1-8.2) 0.069 2.8 (1.0-7.6) 0.105
»=35 |Waccinated (1973-1976) 89 ref. ref.
Pre-vaccination (1965-1972] 2.0 0.2 (0.1-0.7) 0.012 0.2 (0.0-0.6) 0.005
en
16-20 [Vaccinated (1573-1976) 13.8 ref. ref.
Post-vaccination (21977) 5.2 04 (0.206) 0000 | 04 (0.2-0.6) 0.000
20-24 |Vaccinated (1973-1976) 184 ref. ref.
Pre-vaccination (1963-1972] 22.7 1.2 (0.5-1.6) 15 (1.1-2.0)
Post-vaccination (21877) 22.4 1.2 (0.9-1.5) 0.186 0.7 (0.5-1.0) 0.007
25-29 |accinated (1873-1976) 22.8 ref. ref.
Pre-vaccination (1965-1972] 23.9 11 [0.9-1.3) 10 (0.7-1.3)
Post-vaccination (21977) 318 1.4 (1.1-1.7) 0.044 1.5 (1.1-2.0) 0.009
30-34 |Vaccinated (1573-1976) 18.3 ref. ref.
Pre-vaccination (1965-1972] 22.2 12 {0.9-1.5) 13 (1.0-1.8)
Post-vaccination (21977) 30.3 2.1 (1.7-2.6) 0.000 1.6 (1.1-2.5) 0.034
»=35 Waccinated (1973-1976) 2.4 ref. ref.
Pre-vaccination (1965-1972] 16.8 20 [(0.6-6.3) 0.231 1.7 (0.5-5.4) 0.363

a. IR incidence rate per 100,000 population
b. IRR incidence rate ratio to the reference category
¢. 95%Cl: 95% confidence interval
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IMMUNOGENICITY AND SAFETY OF A BOOSTER DOSE OF PCV13 IN
CHILDREN PRIMED WITH 2 OR 3-DOSES OF PHID-CV OR PCV13

R. Prymula®, I. Urband&ikova?, L. Roalfe®, D. Goldblatt®

!Biovomed, University Hospital Hradec Kralové, Hradec Kralové, Czech Republic
’Department of Pediatric Infectious Diseases, Children’s Faculty Hospital, Kosice,
Slovakia

SWHO Pneumococcal Reference Laboratory, Institute of Child Health, London,
United Kingdom

Background: While both 10-Valent Pneumococcal Non-Typeable Haemophilus
Influenzae Protein D-conjugate vaccine (PHiD-CV) and 13-Valent Pneumococcal
Conjugate Vaccine (PCV13) are broadly used PCVs, there is limited data on their
interchangeability in terms of safety and immunogenicity.

Aim: To assess immunogenicity and safety of booster dose of Pfizer’'s PCV13 in
GSKs’ PHiD-CV primed children.

Methods: Two phase 111, open-label, multicenter studies were conducted. In the
Czech Republic (CZ), 12-15-month-old children received booster dose of PCV13 after
3-dose-priming with either PHiD-CV or PCV13. In Slovakia (SK) 11-12-month-old
children received PCV13 following 2-dose-priming with either PHiD-CV or PCV13.
Primary objective was to assess non-inferiority of post-booster OPA titers for 19A.

Results: 98 subjects in CZ, 89 in SK.

Table 1: Immunogenicity: OPA titers for serotype 19A one month after booster
dose

(TVC — preliminary data)

Schedule (Country) Group N G_Mean 95% CI
PHID-CV 39 1918.0  (1406.4, 2615.6)

2+1 (SK) PCV13 50 23736 (1898.9,2967.0)
PHID-CV 53 27386  (2081.3, 3603.4)
3+1 (C2) PCV13 45 30049 (2391.4,3775.7)

Table 2: Reactogenicity: Number of subjects reporting AE/SAE (TVC)

PHiID-CV PCV13 Total



AE

Czech Republic 14 (26.4%)  25(55.6%) 39 (39.8%)
Slovakia 15 (38.5%) 20 (40.0%) 35 (39.3%)
SAE

Czech Republic 1 3 4
Slovakia 2 1 3

Conclusion: Similar robust immunological response in OPA, including for serotype
19A, was observed in PHID-CV and PCV13 primed children when boosted with
PCV13. Results suggest interchangeability of both vaccines in terms of safety and
iImmunogenicity, including for 19A.

Disclosure: Investigator initiated trial with financial support of GSK Biologicals SA
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SAFETY AND TOLERABILITY OF MENINGOCOCCAL SEROGROUP B
BIVALENT RLP2086 VACCINE IN HEALTHY ADOLESCENTS AND YOUNG
ADULTS AGED 10-25 YEARS

L. Ostergaard?, J. Absalon?, G.H. Lucksinger®, J. Beeslaar?, J.J. Eiden?,

K.U. Jansen?, L.J. York®, A. Quinn®, J.L. Perez®, M.E. Graversen*

'Department of Infectious Diseases, Aarhus University Hospital, Aarhus, Denmark
2\/accine Research, Pfizer Inc, Pearl River, USA

3Clinical Research, Tekton Research, Austin, USA

“Vaccine Research, Pfizer Ltd., Walton Oaks, United Kingdom

*Vaccine Research, Pfizer Inc, Collegeville, USA

Background and Aims: Neisseria meningitidis serogroup B (MnB) is a leading cause
of meningococcal disease globally. Bivalent rLP2086 (Trumenba®), a factor H
binding protein-based vaccine, recently received accelerated approval by the US FDA
for prevention of invasive MnB disease in individuals 10-25 years old. This large,
randomized, controlled, phase 3 study assessed safety and tolerability of bivalent
rLP2086.

Methods: Subjects received bivalent rLP2086 at months 0, 2, and 6, or hepatitis A
virus vaccine (HAV) at months 0 and 6 and saline at month 2. The primary safety
endpoints were the percentages of subjects reporting serious adverse events (SAES)
throughout the study and medically attended AEs within 30 days of each vaccination.

Results: Of 5712 subjects randomized (bivalent rLP2086, n=3804; HAV/saline,
n=1908), 4882 subjects (85.5%) completed the 3-dose series and 6-month follow-up.
Demographic characteristics were similar between the 2 groups. SAEs were reported
by 1.6% of bivalent rLP2086 recipients and 2.5% of HAV/saline recipients during the
study. Medically attended AEs were reported by 7.0%, 5.5%, and 5.3% of bivalent
rLP2086 recipients, and 6.1%, 6.1%, and 5.0% of HAV/saline recipients after
vaccinations 1, 2, and 3, respectively. Reactogenicity events, mostly mild or moderate
in severity, were more commonly reported by bivalent rLP2086 recipients (Table).



Table. Subjects Reporting 21 Serious Adverse Event Throughout the Study, 21 Medically-
Attended Adverse Event and 21 Reactogenicity Event after Each Vaccination - Safety
Population

Group 1 Group 1

Bivalent rLP2086 HAV/saline
Interval
Endpoint N3 n® (%) (95% CI)t N2 n®(%) | (95% Cl)f
21 Serious Adverse Event
Throughout the Study | 3796 | 59(1.6) | (1.2,2.00 | 1908 | 48(2.5) | (1.9,3.3)
21 Medically-Attended Adverse Event Within 30 Days
Vaccination 1 3796 267 (7.0) (6.2,7.9) 1908 117(6.1) | (5.1,7.3)
Vaccination 2 3529 | 194(5.5) | (4.8,6.3) 1806 | 110(6.1) | (5.0,7.3)
Vaccination 3 3313 177(5.3) | (4.6,6.2) 1710 94 (5.5) | (4.5,6.7)
z1 Reactogenicity Event® Within 7 Days
Vaccination 1 3796 | 832(21.9) | (20.6,23.3) | 1908 | 165(8.7) | (7.4,10.0)
Vaccination 2 3529 | 455(12.9) | (11.8,14.0) | 1806 55(3.1) | (2.3,3.9)
Vaccination 3 3313 265 (8.0) | (7.1,9.0) 1710 43(2.5) | (1.8,3.4)

N = number of subjects who are in safety population for the specified analysis interval. The values in this column

are used as the denominators for percentages.

®n = Number of subjects with at least 1 event for the specified analysis interval.

‘Exact 2-sided confidence interval (Cl) based upon the observed proportion of subjects using the Clopper and

Pearson method.

*Reactogenicity events were defined as any adverse event with an onset within 7 days after vaccination that

matched a predefined preferred term list consistent with local and systemic reactions.
Conclusions: The safety profile demonstrated in this large phase 3 study was
consistent with earlier studies that supported accelerated approval in the US. Bivalent
rLP2086 is safe and well-tolerated in healthy individuals aged 10-25 years.
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IMMUNOGENICITY OF 13-VALENT PNEUMOCOCCAL CONJUGATED VACCINE
IN PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL DISEASE

A. Banaszkiewicz®, B. Targonska?, K. Kowalska-Duplaga®, K. Karolewska-Bochenek?,
A. Sieczkowska*, A. Gawronska?, U. Grzybowska-Chlebowczyk®, E. Krzesiek®,

|. Lazowska-Przeorek®, M. Kotowska®, E. Sienkiewicz®, J. Walkowiak?, H. Gregorek’,
A. Radzikowskit, P. Albrecht?

'Dept of Pediatric Gastroenterology and Nutrition, Medical University of Warsaw,
Warsaw, Poland

’Department of Pediatric Gastroenterology and Metabolic Diseases,

Poznan University of Medical Sciences, Poznan, Poland

3Department of Pediatrics Gastroenterology and Nutrition,

Jagiellonian University Medical College, Cracow, Poland

“Department of Pediatric Gastroenterology Hepatology and Nutrition,

Medical University of Gdansk, Gdansk, Poland

°*Department of Pediatrics, Medical University of Silesia, Katowice, Poland
®Department and Clinic of Pediatrics Gastroenterology and Nutrition,

Wroclaw Medical University, Wroclaw, Poland

"Department of Microbiology and Clinical Immunology,

The Children's Memorial Health Institute, Warsaw, Poland

Background and Aim

There are only a few studies on immune response to pneumococcal vaccines in
patients with inflammatory bowel disease (IBD); all of them assessed polysaccharide
vaccines only. The aim of the study was to evaluate the immunogenicity and safety of
13-valent pneumococcal conjugated vaccine (PCV13) in IBD pediatric patients
compared with healthy controls.

Methods

This was a multi-center, prospective and controlled study on children and adolescents
aged 5-18 years with IBD with no history of pneumococcal immunization or
documented pneumococcal infection. The subjects for the study belonged to one of the
following groups: patients with IBD on no immunosuppressive therapy (Group A),
those on TNF agents or immunomodulators (Group B) and healthy controls (Group
C). The study population received one intramuscular injection of PCV13. The primary
outcome measure was adequate vaccine response defined as post-vaccination titer
>0.35 pg/mL to all 13 serotypes. Geometric mean titers and geometric mean titer rises
were measured for all serotypes. The evidence of local and systemic adverse effects
for five days after the vaccine was registered.



Results

A total of 178 subjects (122 patients and 56 controls) completed the study course.
There was no significant difference in the rate of adequate vaccine response between
IBD patients and controls measured 4-8 weeks after vaccination (90.4% vs. 96.5%,
p=0.5281). Children in group A had higher GMTRs than children in group B (p =
0.0369). There were no serious adverse events related to PCV13 during the study.

Conclusion

PCV13 is both immunogenic and safe in pediatric patients with IBD.
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IMPACT OF HIV STATUS ON NASOPHARYNGEAL CARRIAGE FOLLOWING
INFANT IMMUNIZATION WITH THE 10-VALENT PNEUMOCOCCAL NON-
TYPEABLE HAEMOPHILUS INFLUENZAE PROTEIN D-CONJUGATE VACCINE
S.A. Madhit, P.V. Adrian®, A.L. Koen', N. van Niekerk®, L. De Gouveia?, L. Jose?,
S. Ravula®, N. Frangois®, J.P. Yarzabal®, M. Moreira®, D. Borys®, L. Schuerman*
'Respiratory and Meningeal Pathogens Research Unit,

University of the Witwatersrand, Johannesburg, South Africa

Center for Vaccines and Immunology,

National Institute for Communicable Diseases of the National Health Laboratory Servi
ce, Johannesburg, South Africa

3Biostatistics Department, GSK Pharmaceuticals Ltd., Bangalore, India

“Vaccine Discovery and Development, GSK Vaccines, Wavre, Belgium

Background and Aims: The 10-valent pneumococcal non-typeable Haemophilus
influenzae protein D-conjugate vaccine (PHiD-CV) administered according to a 3+1
schedule was shown to be immunogenic and well tolerated in infants in South Africa,
irrespective of their HIV status.!? Here, we present bacterial nasopharyngeal carriage
(NPC) results in the same children up to 2 years of age.

Methods: In this phase 111, open, controlled, single center study (NCT00829010), a
subset of 284 South African infants stratified by HIV status (83 HIV-infected subjects,
101 HIV-uninfected subjects born to HIV-infected mothers, 100 HIV-uninfected
subjects from uninfected mothers) was enrolled to receive PHID-CV at 6, 10 and 14
weeks of age and a booster dose at 9-10 months of age. Between 6 weeks of age and
24-27 months of age, 8 nasopharyngeal swabs were collected and cultured using
routine microbiological methods to identify bacterial pathogens.

Results: The prevalence of NPC of vaccine-type pneumococci was in similar ranges
across groups (Table). No major differences in NPC of Streptococcus pneumoniae
(any serotype), H. influenzae (non-typeable), and Staphylococcus aureus were
recorded between groups. While higher than in PHiD-CV studies in other countries,
NPC rates were in line with studies conducted in Africa.

Conclusions: HIV infection status of infants did not alter bacterial NPC rates
following a 3+1 vaccination course with PHID-CV.

Funding: GlaxoSmithKline Biologicals SA

Madhi, ESPID 2012; 2Madhi, APCP 2012



TABLE

Occurrence of Streptococcus pneumonige in nasopharyngeal swabs (total vaccinated cohort)

HIV STATUS
. . Uninfected children from | Uninfected children from
CHILD AGE HIV-infected children .
HIW+ mothers uninfected mothers
M| %(95%Q) N | %(95% Q) N | %(95% Q)
Any vaccine serotype*
5-12 wesks 83 | 15.7(8.6;253) |101| 12.9(7.0;21.0) | 100 | 14.0(7.3;22.4)
[pre-vaccination)
18 wesks 21 | 30.9(21.1;42.1) | 98 | 25.5(27.2;35.3) | 98 | 26.5(18.1;36.4)
(1 month post-primary vaccination)
310 manths 76 | 34.2(23.7;46.0) | 95 | 2000 (12.5;29.5) | 98 | 26.5(18.1; 35.4)
[zt booster visit)
10-11 manths 77 | 32.5(22.2;441) | 95 | 15.6(9.0;245) | 98 | 23.5(15.5; 33.1)
12-13 months 77 | 24.7(156;35.8) | 94 | 22.4(15.3;23.3) | 98 | 28.6(19.9;38.5)
15-18 months 75 | 25.3(15.0;35.7) | 94 | 17.0(10.0; 26.2) | 98 | 27.6 (19.0; 37.5)
16-19 manths 75 | 28.0(12.2;39.6) | 94 | 21.3(135;209) | 92 | 204(12.3;29.7)
24-37 months 73 | 26.0(165;37.6) | 92 | 16.3(9.4;255) | 97 | 19.6(12.3;22.9)
Any serotype
5-12 wesks 83 | 27.7(18.4;38.6) |101 | 23.8(15.9;33.3) | 100 | 25.0(16.9; 34.7)
[pre-vaccination)
18 wesks 81 | 58.0(46.5,68.3) | 98 | 63.3(52.9;72.8) | 98 | 59.2 (48.8; 69.0)
(1 month post-primary vaccination)
9-10 manths 76 | 72.4(509;82.0) | 95 | 64.2(53.7;72.8) | 98 | 66.3(56.1;75.5)
[at booster visit)
10-11 menths 77 | 64.9(52.2;755) | 95 | 66.7(56.3;76.0) | 92 | 63.2(52.3;72.8)
12-13 maonths 77 | 67.5(55.9;77.8) | 94 | 64.9(54.4;745) | 98 | 68.4(58.2;77.4)
15-18 months 75 | €9.2(57.6;79.5) | 94 | 62.1(57.7;77.2) | 92 | 70.4(60.3;79.2)
15-19 months 75 | 78.7(57.7;87.3) | 94 | 723 (s2.2;81.1) | 98 | 63.3(52.3;72.8)
24-27 months 73 | 79.5(52.4;88.0) | 92 | 64.1(53.5;73.8) | 97 | 64.9 (545 74.4)

“Pneumaococcal serotypes 1, 4, 5, 68, 7F, 8V, 14, 18C, 15F and 23F.
N, number af swabs cultured ot the considered visit; %, percentage aof positive swabs at the considered visit; 35% Cf, 95%

canfidence interval.
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S. PNEUMONIAE SEROTYPE 1 BURDEN IN THE AFRICAN MENINGITIS BELT:
IS THERE A LACK OF FUNCTIONALITY IN SPECIFIC ANTIBODIES?

S. Blumental*, M. Zancolli?, J. Moisi®, L. Roalfe*, M. Johnson*, P. Burbidge?*,

R. Borrow®, S. Yaro®, B.D. Gessner®, J.E. Mueller’, D. Goldblatt*

!Infecitous Diseases, Hopital Universitaire des Enfants Reine Fabiola Brussels,
Brussels, Belgium

?Institute of Child Health, UCL, London, United Kingdom

3., Agence de Médecine Préventive, Paris, France

“Institute of Child Health, University College London, London, United Kingdom
*Meningitis Reference Laboratory, Public Health England, Manchester,

United Kingdom

6., Centre Muraz, ., Burkina Faso

’., EHESP, Paris, France

Background: S. pneumoniae serotype 1 (Spl)constitutes an important cause of
seasonal endemic meningitis in all age groupsin the African meningitis belt. Despite a
higher meningitis incidence, the Burkinabe population has Sp1-specific antibody
seroprevalence similar to that reported inUK. We aimed to establish whether
pneumococcal immunity (functionalactivity, 1gG avidity, IgM) naturally present in
Burkina Faso differs from that seen in UK individuals and to compare natural and
vaccine-induced immunity.

Methods:Samples collected from pneumococcal-vaccine naive Burkinabe and UK
subjects were matched for age (1-39 years) and anti-Spl IgG level, then analyzed for
OPA to 3 serotypes (1,5,19A) and compared to post-vaccine samples.
Furthermore,Burkina samples were assessed for 1gG avidity and serotype-specific
IgM concentrations.

Results:169 matched sera from both populations were selected. A greater proportion
of Burkinabe subjects aged 1-19 years had functional Sp1 activity (OPA>0.8)
compared to UK subjects (12% vs 2%, p

Conclusions: Despite a substantially higher pneumococcal meningitis incidence, no
decreased functional immunity to Sp1 could be evidenced in the Burkinabe
population compared to UK. Furthermore naturally induced antibodies were less
functional than vaccine induced antibodies.
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IMMUNOGENICITY/SAFETY OF DTAP-IPV-HB-HIB VACCINE VERSUS
INFANRIX® HEXA CONCOMITANT WITH PREVENAR 13® (PCV13), AT 3, 5, AND
11-12 MONTHS OF AGE

T. Vesikari', S.A. Silfverdal®, E. Jordanov?, E. Feroldi*

Vaccine Research Center, University of Tampere Medical School, Tampere, Finland
’Department of Clinical Sciences, Umeé& University, Ume&, Sweden

3Clinical Development, Sanofi Pasteur, Swiftwater, USA

“Clinical Development, Sanofi Pasteur, Marcy I'Etoile, France

Objective: Assess immunogenicity and safety of a fully liquid, ready-to-use,
hexavalent DTaP-IPV-HepB-PRP-T vaccine (Hexaxim®, also trade-named as
Hexacima® and Hexyon®) administered in a 2+1 schedule (at 3 & 5 months of age +
11-12 months of age). EudraCT#: 2012-001054-26

Methods: Phase 111, randomized, active-controlled, observer-blind, multicenter
Finnish/Swedish study. Infants received DTaP-IPV-HepB-PRP-T (N=271) or licensed
hexavalent control (Infanrix® hexa). Participants in each study arm were
concomitantly administered PCV13. Blood samples were collected pre-Dose 1, post-
Dose 2, pre-Dose 3 and post-Dose 3 and analyzed via validated serological assays.
Non-inferiority of DTaP-IPV-HepB-PRP-T to control vaccine was tested by
comparison to predefined seroprotection (SP) and vaccine response (VR) rates 1
month post-Dose 3. Safety was assessed via study site observation and parental
monitoring/reporting of solicited (predefined) and unsolicited adverse events.



Results: Non-inferiority of DTaP-1PVV-HepB-PRP-T to control post-Dose 3 was
demonstrated for each antigen.

Primary Objective: Noninferiority of seroprotection/vaccine response rates of DTaP-IPV-HepB-PRP-T vs.
Control (1 month post-Dose 3)

T | vaw | DTsPIPY-HepBPRPT minusControl

0% % %[95% CI] * 8% | Noninferior?
Anti-Diphtheria> 0.1 IU/mL 100 982 0.8 (-0.82;2.92) 10 Yes
Anti-Tetanus > 0.1 IU/mL 100 100 0(-153;1.59) 10 Yes
Anti-PT Vaccine response® 98.0 906 -1.6 (4.30;0.38) 10 Yes
Anti-FHA Vaccine response® 100 996 0.4(-1.16;2.30) 10 Yes
Anti-Polio 1 >8 (1/dil) 100 100 0(-1.53;1.59) 3 Yes
Anti-Polio 2 >8 (1/dil) 100 100 0(-1.54;1.59) 3 Yes
Anti-Polio 3 >8 (1/dil) 906 996 0(-1.87;1.89) 3 Yes
Anti-Hep B> 10 mIU/mL 96.4 99.6 -3.2(-6.34; -0.69) 10 Yes
Anti-PRP> 1.0 ugmL 933 832 82(2.77:13.8) 10 Yes

* Vaccine response for PT and FHA =post-Dose 3 Ab concentrations >4 X LLOQ, if pre-Dose 1 Ab concentrations < 4 X
LLOQ; Post-Dose 3 Ab concentrations > pre-Dose 1 Ab concentrations, if pre-Dose 1 Ab concentrations >4 X LLOQ
I If lower bound of 93% CI >-3 then the null hypothesis H0 rejected and conclude noninferiority

Secondary Objective: post-Dose 3 GMC or GMI (95% CI)

DTaP-IPV-HepB-PRP-T Control
(N=249) N=248)
Anti-Diphtheria 170 (1.54; 1.87) 1.20(1.07; 1.34)
Anti-Tetanus 223(2.01;247) 2.37(2.16; 2.60)
Anti-PT 90.9 (34.9;97.4) 29 (119; 139)
Anti-FHA 148 (138; 138) 167 (133; 179)
Anti-Polio 1 1749 (1494; 2047) 3279 (2869; 3746)
Anti-Polio 2 1729 (1454; 2038) 2954 (2520; 3462)
Anti-Polio 3 1213 (1003; 1463) 1906 (1594; 2279)
Anti-HepB 1370 (1069; 1737) 5015 (4178; 6020)
Anti-PRP 9.73(8.12;11.7) 3.64 (4.66; 6.81)

For PCV13, the SP rate was high for each antigen and similar for both groups. All
vaccines were well tolerated.

Conclusions: These findings confirm the suitability of the new hexavalent vaccine for
administration via 2+1 schedule; DTaP-IPV-HepB-PRP-T is safe and elicits protective
responses against 6 targeted diseases. Study funding: Sanofi Pasteur.
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EFFECT OF 10-VALENT PNEUMOCOCCAL CONJUGATE VACCINE ON
MENINGITIS AND INVASIVE DISEASE AFTER 3 YEARS OF ROUTINE
IMMUNIZATION IN BRAZIL

A.L. Andrade!, R. Minamisava?, G. Policena?, E.B. Cristo®, O.L. Morais-Neto?,
C.M.A.S. Domingues*, C. Moraes®, M.C.C. Brandileone®, A.L. Bierrenbach*
'Department of Community Health Institute of Tropical Pathology and Public Health,
Universidade Federal de Goias, Goiania, Brazil

2School of Nursing, Universidade Federal de Goias, Goiania, Brazil

3Advisor of Secretariat of Health of Sdo Paulo, Advisor of the Ministry of Health,
Sao Paulo, Brazil

“Secretariat of Health Surveillance, Brazilian Ministry of Health, Brasilia, Brazil
°Adolfo Lutz Institute, IAL, S&o Paulo, Brazil

BACKGROUND:

Routine infant immunization with 10-valent pneumococcal conjugate vaccine (PCV-
10) began in Brazil in March 2010, administered at 2, 4, 6 with a booster at 12-15
months of age. We assessed PCV-10 effectiveness on rates of invasive pneumococcal
disease (IPD) notifications.

METHODS:

Pneumococcal meningitis cases confirmed by culture, antigen detection methods
and/or bacteriology notified to the national surveillance system for notifiable diseases
(SINAN) and all IPD cases from the national reference laboratory (Adolfo Lutz
Institute/IAL) for the years 2008-2013 were cleaned and combined by means of
record-linkage. An interrupted time-series analysis was conducted to estimate rates of
IPD in the postvaccination period, based on rates from prevaccination period,
adjusting for seasonality and secular trends. The year 2010 was excluded from the
analysis. Vaccine coverage was estimated as 82%, 88%, and 92% for the years 2011,
2012 and 2013.

RESULTS:

PCV-10 significantly reduced rates of IPD for vaccine-target age-groups (Figure 1 and
Table). Figure 2 presents yearly variations on the number of vaccine- and non-
vaccine-type cases for children 2-23 months of age with serotyping information.

CONCLUSION:

After 3 years of PCV-10 vaccination in Brazil, IPD reduced significantly. No herd
effect was observed in unvaccinated individuals. Continuous monitoring is essential to
evaluate the sustainability of the effect of PCV10 and the need for changes in the
vaccine schedules.



Figure 1. Rates of invasive pneumococcal disease of Brazilian infants
aged 2-23 months, 2008-2013.
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Table. Effectiveness of PCV-10 vaccination on pneumococcal meningitis and
invasive disease by age-groups in Brazil. Interrupted time series analysis, 2008-

2013.
Effectiveness

ABe-groups % 95%ClI p-value
2-23 mo 44,2 -72,5; -15,8 0,000

2-11 mo -34,7 -58,9; -10,4 0,002

12-23 mo 61,1 -82,7, -39,6 0,000
2-4 years 14,7 -85,7; 115,1 0,347
5-9 years -4,7 -66,0; 56,7 0,660

10-17 years 6,2 <72,9; 85,2 0,465




Figure 2. Trends of vaccine- and non-vaccine type pneumococcal
invasive disease of Brazilian infants aged 2-23 months, 2008-2013.
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IMMUNIZATION OF PREGNANT WOMEN AGAINST PERTUSSIS: THE EFFECT
OF TIMING ON ANTIBODY AVIDITY

B. Abu Raya®, E. Bamberger?, M. Almog?, R. Peri*, I. Srugo®, A. Kessel®
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Bnai Zion Medical Center and The Ruth and Bruce Rappaport Faculty of Medicine Te
chnion- Israel Institute of Technology, Haifa, Israel

“Division of Allergy and Clinical Immunology, Bnai Zion Medical Center, Haifa, Israel
*Department of Pediatrics and the Clinical Microbiology Laboratory,
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Background: The Centers for Disease Control and Prevention recommend tetanus-
diphteria-acellular pertussis (Tdap) immunization during pregnancy, preferably at 27-
36 weeks gestation.

Aims: First, to assess the relative avidity index (RAI) of umbilical cord
immunoglobulin G (1gG) to pertussis toxin (PT) for newborns of women immunized
with Tdap during late pregnancy as compared to unimmunized women. Second, to
assess whether there is a preferential period of gestational Tdap immunization that
provides the highest RAI of umbilical cord 1gG to PT.

Methods: RAI of 1gG to PT was assessed via an adapted ELISA using NH4SCN as a
dissociating agent.

Results: We found that newborns of women immunized with Tdap during late
pregnancy (n=52) had higher mean RAI of umbilical cord IgG to PT than those of
unimmunized women (n=8), 73.77 % + 12.08 (95% CI, 70.41-77.13) vs. 50.23 % *
21.32 (95% Cl, 32.41-68.06), p< .001. Further, the RAI of umbilical cord 1gG to PT
was significantly higher in newborns of women immunized at 27-30*® weeks gestation
(n=20) when compared with newborns of women immunized at 31-36 weeks (n=22)
and > 36 weeks (n=7), 79.53 %+5.61 (95% ClI, 76.91-82.16) vs. 71.56%+12.58 (95%
Cl, 65.98-77.14) vs. 63.93% + 17.98 (95% CI, 47.31-80.56), p<0.03.



Conclusion: Gestational Tdap immunization between 27-30*° weeks resulted in the
highest avidity of 1gG to PT conveyed at delivery as compared with immunization
beyond 31 weeks gestation. Future studies should be conducted to confirm our
findings to optimize pertussis-controlling strategies.
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PERTUSSIS RESURGENCE ASSOCIATED WITH PERTACTIN-DEFICIENT AND
GENETICALLY DIVERGENT BORDETELLA PERTUSSIS ISOLATES IN ISRAEL
E. Bamberger®, B. Abu Raya?, L. Cohen?, O. Golan-Shany?, S. Davidson®, Y. Geffen*,
l. Srugo®

IClinical Microbiology Laboratory,

Bnai Zion Medical Center and The Ruth and Bruce Rappaport Faculty of Medicine Te
chnion — Israel Institute of Technology, Haifa, Israel
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Background: Despite the addition of two teteanus-diphteria-acellular-pertussis (Tdap)
booster doses in 2005 and 2008, the Israeli Ministry of Health surveillance data
reveals a marked increase in the incidence of pertussis. We aim to assess the rate of
positivity in the laboratory diagnosis and changes in B. pertussis genotype and
phenotype following the introduction of two Tdap boosters.

Methods: For polymerase chain reaction (PCR), B. pertussis detection was based on
the amplification of Insertion Sequence 481. Pulse field gel electrophoresis (PFGE)
utilized the Spel restriction enzyme. The Pertactin (Prn) protein was detected by
western immunoblot

Results: There was a change in the B. pertussis PCR positivity, 40/408 (9.8%),
66/491 (13.4%), 111/504 (22%) and 87/572 (15.2%) for 2010, 2011, 2012 and 2013,
p<0.001, respectively. A similar trend was evident for positive- culture specimens.
Several PFGE restriction patterns from 2009-2012 were identified and referenced to
our 2007-2008 profiles. Profile A decreased from 54% (n=44) to 26% (n=10),
p<0.006, whereas B increased from 41% (n=34) to 50% (n=18), p>0.43, respectively.
Profiles C and D disappeared and new profiles, E (n=2, 5%), F (n=1, 3%), G (n=3,
8%), H (n=1, 3%), and | (n=2, 5%) emerged. The proportion of Prn negative isolates
increased significantly over 2005-2006, 2011-2012 and 2013-2014, 1/15 (6.6%) vs.
1/17 (7.1%) vs. 11/33 (33.3%), p<0.03.

Conclusions: The increase in pertussis laboratory detection is associated with
changes in B. pertussis genetics and the circulation of isolates not expressing Prn.
Studies should explore whether these divergent strains are caused by high Tdap
coverage.
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PREVENTING PERTUSSIS IN PREMATURE INFANTS: ANTIBODY
CONCENTRATIONS FOLLOWING MATERNAL ANTENATAL PERTUSSIS
VACCINATION
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“Neonatal Unit, University Hospital Coventry, Coventry, United Kingdom
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London, United Kingdom

INTRODUCTION & AIMS

Antenatal pertussis vaccination provides direct and indirect protection to unvaccinated
infants. Premature babies are at increased risk of pertussis and may not benefit from
maternal vaccination (MV) due to decreased placental antibody transfer. We aimed to
assess antibody concentrations in premature infants whose mothers had been
vaccinated in pregnancy.

METHODS



This was a sub-study of a premature infant vaccine trial. Mothers received DTaP
(Repevax®: diphtheria, tetanus, acellular pertussis and polio, Sanofi Pasteur MSD)
vaccine as part of their routine antenatal care.

Infants had 1gG concentrations measured for pertussis toxin (PT), filamentous
haemagglutinin (FHA), Fimbriae types 2&3 (Fim), diphtheria and tetanus before and
after their primary immunisations.

RESULTS

A total of 32/206 (16%) premature infants’ mothers received DTaP vaccine (median
gestation at administration 28.4 weeks; IQR 28.0-29.4 weeks). The median birth
gestation was 32.5 weeks (IQR 29.7-33.7). MV was associated with higher IgG GMCs
at 2 months for PT (3.4 vs 1.41U/ml), FHA (16.9 vs 2.71U/ml), Fim2&3 (33.6 vs
3.01U/ml), tetanus (1.0 vs 0.111U/ml) and diphtheria (0.15 vs 0.021U/ml); p

Following primary vaccination, lower antibodies against FHA and diphtheria were
seen in the MV group (p=0.008 and 0.024 respectively). Responses to concomitant
vaccines did not differ between groups.

CONCLUSION
Even in infants born prematurely antenatal DTaP vaccination can result in higher

antibody concentrations at 2 months of age. Women at risk of premature delivery
should receive DTaP vaccination promptly.
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SEVENTH YEAR POST-ROTAVIRUS VACCINATION IN BELGIUM: SUSTAINED
DECREASE OF ROTAVIRUS-POSITIVE STOOL SAMPLES IN HOSPITALISED
CHILDREN.

D. Strens?, X. Li?, B. Standaert?, M. Raes®

'Realidad, Grimbergen, Belgium

“Health Economics, GSK Vaccines, Wavre, Belgium

3paediatrics, Jessa Hospital, Hasselt, Belgium

Background and aims:

In Belgium, rotavirus vaccination has been reimbursed since November 2006 and the
coverage is more than 85%.

This analysis aims to assess and compare the impact of mass rotavirus vaccination on
rotavirus related hospitalisations in children <2-year-old pre-vaccination and up to 7
years post-introduction of the vaccine in 11 paediatric wards in Belgium.

Methods:

All rotavirus detection tests collected from hospitalised children <2-year-old were
analysed. The absolute number of rotavirus positive tests pre-vaccine (01/06/2004-
31/05/2006) were compared with data at launch (01/06/2006-31/05/2007), and post-
launch (01/06/2007-31/05/2014). Data are presented as a percentage reduction (95%
Confidence Interval - CI) per year post-vaccination considering the annual average
pre-vaccination period as reference.

Results:

Between June 2004 and May 2014, 26,393 rotavirus detection tests were performed in
children < 2-year-old. 4,024 tested positive. The number of rotavirus positive tests
dropped from 945 on average during pre-vaccine period to 96 during the 7th year
post-vaccine, a reduction of 90% (95% CI: 88%-92%) (figure 1). We observed a
reduction in nosocomial rotavirus infections from 141 cases pre-vaccine to 17 during
the 7th year post-vaccine, a reduction of 88% (95% CI:83%-93%). A reduction of
50% of Acute Gastroenteritis (AGE)-driven hospitalisation days is observed during
the 7th year post-vaccine, from 11,881 AGE-driven hospitalisation days pre-vaccine
to 5,897.

Conclusions:



Sustained significant declines in number of rotavirus and all-cause AGE-related
hospitalisations are seen in young children 7 years after the introduction of mass
rotavirus vaccination in Belgium.

Figure 1: Rotavirus positive tests over study period (y: year)
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INTUSSUSCEPTION RISK AFTER PENTAVALENT ROTAVIRUS VACCINATION
IN FINNISH INFANTS

T. Leino?, J. Ollgren?, U. Elonsalo®, N. Stromberg*, H. Nohynek*

'Department of Health Protection, National Institute for Health and Welfare (THL),
Helsinki, Finland
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Helsinki, Finland

Background: An association between rotavirus immunisation and intussusception (IS)
has been shown in some studies. In Finland, rotavirus vaccination programme was
implemented in 9/2009 with 2, 3, and 5 months schedule. By the end of 2013, over
700 000 doses, of which 240 000 1% doses, were given. Nationwide registers allow us
to evaluate the association between rotavirus vaccination and IS.

Methods: Cases of IS diagnosed during 1999-2013 were identified from the National
Hospital Discharge Register. All cases under 250 days of age diagnosed during 2009 -
2013 were confirmed by reviewing medical charts. Self-controlled risk interval
method was used to assess the risk of IS during 1-21 days compared to 22-42 days
post-vaccination.

Results: In non-verified register data the relative incidence of IS at 2 months of age
between the post and pre vaccination era was 9.1 (95%CI 2.0-84.3). After case
verification, the incidence of IS in the risk period after the 1st dose relative to the
control period was 2.0 (95% CI 0.5 — 8.4; p= 0.34) The number of excess IS cases per
100 000 first vaccine doses was therefore estimated to be 1.03 (95% C1 0.0-2.5), i.e.
one IS case per 96 000 first doses of rotavirus vaccine (95% CI 54 600 to ). No risk
was observed after the 2nd and 3rd dose.

Conclusion: Although the finding is not statistically significant, it excludes a 10-fold
risk of IS associated with RotaShield vaccine with confidence. The benefits of
rotavirus immunisation programme outweigh possible small risks of intussusception.



ESPID-1076
Short Oral Presentation Session 9- ROTAVIRUS and PERTUSSIS vaccination

IMPACT OF THE NATIONAL ROTAVIRUS VACCINATION PROGRAMME 1 YEAR
AFTER ITS INTRODUCTION IN ENGLAND AND WALES: A TIME SERIES
ANALYSIS
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Background:

A monovalent oral rotavirus vaccine was introduced into the infant immunisation
programme in England and Wales in July 2013. This study aimed to estimate the
impact of the rotavirus immunisation programme on laboratory-confirmed rotavirus
infections and hospital admissions for all-cause acute gastroenteritis (AGE) during the
first year post-introduction.

Methods:

Time series analysis using national laboratory-confirmed rotavirus infection reports
(n=201,591) between July 2000 and June 2014 and Hospital Episodes Statistics (HES)
for all-cause AGE (n=2,251,424) between July 2007 and June 2014 for England and
Wales. Adjusted rate ratio (RR) was calculated by comparing the rate of reported
laboratory-confirmed rotavirus infections and all-cause AGE hospital admissions
before and after the implementation of the infant rotavirus immunisation programme.

Results:

In children under 1 year of age, the target group for vaccination, there was a 77% (RR
0.23, 95% C1 0.16 to 0.32,p<0.0001) decline in laboratory-confirmed rotavirus
infections and a 26% (RR 0.74, 95% CI 0.65 to 0.84, p<0.0001) decline in all-cause
AGE hospital admissions in 2013-2014 compared to the pre-vaccination era.
Reductions were also observed in older children and adults, suggesting indirect
benefits from rotavirus vaccination. In total, we estimated 10,884 laboratory-
confirmed rotavirus infections and 50,427 all-cause AGE hospital admissions were
averted in 2013-2014 which could be attributable to the infant rotavirus immunisation
programme.

Conclusions:
During the first post-vaccination year, we observed a substantial decline in rotavirus



disease burden, most pronounced in the target age group, but with evidence of herd
protection across all age groups.
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COMPARISON OF SIX YEAR EFFICACY BETWEEN ONE OR TWO DOSES OF
LIVE VARICELLA VIRUS- CONTAINING VACCINES: A RANDOMIZED,
PLACEBO-CONTROLLED TRIAL
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Background: We are conducting a follow-up (NCT00226499) of an initial
randomized, multicenter trial evaluating the 10-year efficacy of one-dose of the live
attenuated varicella vaccine (Varilrix™, GSK Vaccines) and 2-doses of the combined
measles-mumps-rubella-varicella (MMRYV) vaccine (Priorix-Tetra™, GSK Vaccines)
versus a control group for the prevention of varicella disease. We present here efficacy
results for 6-years post-vaccination.

Methods: Children aged 12-22 months from 10 European countries received either (i)
2 doses of MMRYV or (ii) first-dose combined measles-mumps-rubella (MMR) and
second-dose monovalent varicella vaccine (MMR+V) or (iii) 2 doses of the MMR
vaccine (active control), 42-days apart. Vaccine efficacy against all and moderate-or-
severe varicella (confirmed by detection of viral DNA or epidemiological link) was
assessed from 6-weeks post-dose-2 up to year-6 for the MMRYV and MMR+V groups,
and calculated with 95% confidence interval. Cases were graded for severity
(modified Vasquez scale: mild<7; moderately severe=8-15; severe>16); herpes zoster
cases were also recorded.

Results: 5289 children (mean age=14.2 [standard deviation=2.5] months)
(MMRV=2279, MMR+V=2266, MMR=744) formed the efficacy cohort. 815 cases
were confirmed. Efficacy of two-dose MMRYV against all and moderate-or-severe



varicella was 95.0% and 99.0%, respectively. Efficacy of one-dose varicella vaccine
against all and moderate-or-severe varicella was 66.9% and 90.2%, respectively
(Table). All 4 confirmed cases of herpes zoster (MMR+V=2, MMR=2) were mild; 3
tested positive for the wild-type virus.

Conclusions: Two doses of the MMRYV vaccine and one dose of the varicella vaccine
remain efficacious through at least 6-years post-vaccination.

Table: Vaccine efficacy of two doses of MMRV and one dose of
varicella vaccine (MMR+V) compared to an active control

(MMR)
Vaccine N n Vaccine efficacy (%) 95% CI
Group
Vaccine efficacy against all varicella cases from 6 weeks
post-dose-2 to year 6
MMRV 2279 n 95.0(93.6-96.2)
MMR+V 2266 419 66.9(61.8-71.5)

MMR 744 325

Vaccine efficacy against moderate or severe varicella cases
from 6 week post-dose-2 to year6
MMRV 2279 6 99.0(97.8-99.6)
MMR+V 2266 58 90.2 (86.9-92.8)
MMR 744 166

N =number of children included in each group

n=number of children with varicella infection in each group

% = Vaccine efficacy (Cox regression model)

95% Cl =95% confidence interval

MMR+V = first-dose combined measles-mumps-rubella (MVR)

and second-dose monovalent varicella vaccine

MMRV =2-doses of the combined measles-mumps-rubella-varicella vaccine
MMR =control group with combined measles-mumps-rubella vaccine
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QUALITY OF THE IMMUNE RESPONSE TO HEPATITIS B VIRUS VACCINE IN
CHILDREN WITH CELIAC DISEASE AND THE ROLE OF GLUTEN.

M.J. PEREZ", M.L. MATEOS?, G. ROY?, E. OTHEO DE TEJADA*, C. CAMARERO*
'PEDIATRICS, HENARES HOSPITAL, COSLADA, Spain
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AIMS: To investigate the quality of the immune response to hepatitis B virus (HBV)
vaccine in children with celiac disease (CD) in comparison with a population of
healthy controls. To analyze if gluten intake can affect this immune response.

MATERIAL AND METHODS: We developed a prospective observational study.
All the participants (346 controls and 214 CD patients) had been complete vaccinated
with HBV vaccine in the first year of life. Antibody titers were measured by ELISA.

RESULTS:

1.- A statistically significant relationship was found, by logistic regression, between
anti-HBs titers and age of serological investigation in the control group.

2.-The percentage of non-responders to HBV vaccine (anti-HBs < 10 mUI/mL) was
higher in children with CD than in controls (68.7% versus 60.7%) with statistic
signification in those younger than 5 years old (50% versus 30.1%). The percentage of
children with undetectable titers of anti-HBs was higher in children with CD than in
controls (14.02% versus 8.38%) with statistical signification in all patients and in
those younger than 10 years old.

3.-An Spearman correlation showed no relationship between anti-HBs titers and the
time that had lasted gluten intake in children with CD.

CONCLUSSIONS:

1.-Anti-HBs titers decreased with time. When evaluating serological response to HBV
vaccine, time elapsed since vaccination should be consider.

2.-Patients with CD have an impaired response to HBV vaccine. This response should
be evaluated at diagnosis.



3.-Gluten intake has no role in the genesis of a suboptimal immunological response
to HBV in CD patients.
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ROLE OF HLA GENES IN THE IMMUNE RESPONSE TO HEPATITIS B VIRUS
VACCINE IN CELIAC AND HEALTHY CHILDREN.
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2Inmunology, Ramon y Cajal Universitary Hospital, Madrid, Spain
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AIMS: To investigate the role of the HLA genes DQ2, DQ8, DR3 and DR7 in the
genesis of an immunological response to hepatitis B virus (HBV) vaccine in children
with celiac disease (CD) and healthy controls.

MATERIAL AND METHODS: We developed a prospective observational study in
393 children (188 CD patients and 204 controls) who were complete vaccinated with
HBV vaccine in the first year of life. Antibody titers were measure by ELISA. HLA
haplotypes were studied by oligonucleotide hybridization. In controls, only DQ genes
were studied.

RESULTS: summarized in table 1.

Table 1: Percentage of responders and non-responders to HBV vaccine and percentage
of children with anti-HBs titers= 0.00 and >0.00 mUI/mL, related to presence of
HLA-DQ genes. Statistic signification.

Gen Responders? Non- , pvalue Anit-HBs= — Anti-HBs > p value
responders 0.00 mUl/mL 0.000mUI/mL

DQ2 YES 80 (30.19%) 185 (69.81%) | . 37 (13.96%) 228 (86.04%) |
NO 50 (39,06%) 78 (60.94%) 5(3.91%) 123 (96.09%)

DQ8 Yes 15(25%) ~ 45(75%) .. 5(833%) 55(9L67%) . _ .
No 115 (34.53%) 218 (65.47%) 37 (11.11%) 296 (88.89%)

DR3 YES 26 (22.41%) 90 (77.59%)
NO 39 (47.56%) 43 (52.44%)

DRY YES 13 (23.64%) 42 (76.36%) |

NO 52 (36.36%) 91 (63.64%)
L Anti-HBs 210 mUI/mL; 2 Anti-HBs < 10 mUI/mL

CONCLUSSIONS:



HLA DQ2 and DR3 expression is associated with a worse immune response to HBV
vaccine in these groups of children.
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INFLUENZA VACCINATION DURING PREGNANCY: A SYSTEMATIC REVIEW OF
FOETAL SAFETY

M. McMillan?, D. Kralik?, K. Porritt?, L. Costi*, H. Marshall*

vaccinology and Immunology Research Trials Unit, University of Adelaide, Adelaide,
Australia

“Strategy and Research, Silver Chain Group, Adelaide, Australia
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Background & aims

Pregnant women are considered the most important risk group for influenza
vaccination. Despite this, the potential risk of harm from the vaccine on the foetus is a
key factor in low uptake of the vaccine. This systematic review aimed to synthesize
the best available evidence on the safety of influenza vaccination during pregnancy on
foetal development.

Methods and results

A search up to March 2014 resulted in 23 included studies. A mixture of narrative
summary and meta-analysis was performed. Foetal death outcomes in later pregnancy
ranged from OR 0.34 to 2.95, with 95% Cls crossing or below the null value.
Spontaneous abortion < 24 weeks ranged from HR 0.45 to OR 1.23, with 95% Cls
crossing or below the null value. Congenital malformations for women vaccinated
during their first trimester ranged from OR 0.67 to 1.21 and imprecise Cls crossed the
null value. Premature birth meta-analysis estimates of retrospective studies for
influenza A (H1N1) vaccines were OR 0.88 (95% CI, 0.74 to 1.04) and HR 1.00 (0.93
to 1.07), and for trivalent vaccines OR 0.88 (95%Cl, 0.74 to 1.04).

Conclusions

Results do not indicate that maternal influenza vaccination is associated with an
increased risk of premature birth, foetal death, spontaneous abortion, or congenital
malformations. Statistical imprecision and clinical and methodological heterogeneity
mean it is not possible to totally exclude adverse effects. Studies investigating first
trimester vaccination should be the highest priority to allow more precise estimates,
especially for spontaneous abortion, and congenital abnormality outcomes.
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LONG-TERM IMMUNOGENICITY/SAFETY OF THE HUMAN PAPILLOMAVIRUS
(HPV)-16/18 AS04-ADJUVANTED VACCINE ADMINISTERED TO 10-14-YEAR-
OLD GIRLS: 9-YEAR OPEN FOLLOW-UP OF A RANDOMIZED TRIAL

L.M. Huang?, T.F. Schwarz?, A. Valencia®, F. Panzer*, C.H. Chiu®, P.V. Suryakiran®,
L. Lin’, F. Struyf®, G. Dubin®

'Department of Pediatrics, National Taiwan University Hospital, Taipei, Taiwan
Central Laboratory and Vaccination Centre, Stiftung Juliusspital, Wiirzburg,
Germany

3Department of Pediatrics, Fundacion Santa Fe de Bogota, Bogota, Colombia

4., Praxis fur Kinderpneumologie und Allergologie, Mannheim, Germany
*Department of Pediatrics,

Chang Gung Children’s Hospital and Chang Gung University, Taoyuan, Taiwan
®Clinical Development Operations Center Bangalore, GSK Pharmaceuticals Ltd.,
Bangalore, India

"Vaccine Discovery and Development - Late Clinical Development,

XPE Pharma and Science for GSK Vaccines, Wavre, Belgium

8vaccine Discovery and Development, GSK Vaccines, Wavre, Belgium

SVaccine Discovery and Development, GSK Vaccines, King of Prussia PA, USA

Background and aims: Girls who received 3 doses of HPV-16/18 AS04-adjuvanted
vaccine at age 10-14 years in a phase I11, randomized, controlled, observer-blinded
trial (NCT00196924) and participated in a follow-up study (NCT00316706) were
invited for this open-label extension study (NCT00877877), with total follow-up of 10
years after first vaccination. This extension study evaluated long-term
immunogenicity and safety of the HPV-16/18 AS04-adjuvanted vaccine. We present
results until 9 years after first vaccination.

Methods: Humoral immune responses were determined by enzyme-linked
immunosorbent assay annually. Serious adverse events (SAES) are reported
throughout the study.

Results: Approximately 9 years after first vaccination, in the Month 108 according-to-
protocol immunogenicity cohort (N=394), all but 2 subjects analysed were
seropositive for HPV-16 and HPV-18 antibodies. Geometric mean titres (GMTSs) were
1949.2 EL.U/mL [95%CI: 1776.8-2138.5] for HPV-16 and 739.1 EL.U/mL [95%CI:
669.9-815.3] for HPV-18 among those who were baseline seronegative for the type
analysed. GMTs were 65.4- and 32.6-fold higher, respectively, than those induced by
natural infection (NCT00122681), and 4.7- and 3.1-fold higher than post-vaccination
antibody levels observed at equivalent timepoints (Month 107-113) in women
vaccinated at age 15-25 years for whom vaccine efficacy was demonstrated
(NCT00518336). During the 9-year follow-up period, in the total vaccinated cohort,



92/557 (16.5%, 95%CI: 13.5-19.9) subjects reported 145 SAES; none were vaccine-
related, led to study withdrawals or were fatal to participants.

Conclusions: Sustained high immunogenicity of the HPV-16/18 AS04-adjuvanted
vaccine was demonstrated up to 9 years after first vaccination of adolescent girls. No
significant safety concerns were identified.

Funding: GlaxoSmithKline Biologicals SA
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ACCURACY OF A NEW TECHNIQUE OF URINE COLLECTION FOR THE
DIAGNOSIS OF URINARY TRACT INFECTION IN INFANTS

A. Tagarro', M.L. Herreros', A. Garcia-Pose’, A. Sanchez?, A. Cariete?’, P. Gili®
'Pediatrics, University Hospital Infanta Sofia, Madrid, Spain

“Microbiology, University Hospital Infanta Sofia, Madrid, Spain

3Research, European University of Madrid, Madrid, Spain

Background and aims: An uncontaminated sample of urine is mandatory for
diagnosis of urinary tract infection (UTI). Obtaining appropriate samples from young
infants usually require invasive methods, as catheterization. A new, non-invasive,
technique for obtaining clean-catch urine in less than 60 seconds was recently
described by our group. The technique is based on selective stimulation of bladder and
lumbar area (video available elsewhere). Success rate is 86%.

Our aim was to evaluate the sensitivity, specificity and contamination rate of cultures
obtained from this new, non-invasive technique.

Methods: We designed a cross-sectional study. Sixty infants were recruited. All
infants were younger than 90 days. They had been admitted for fever without a source.
Each patient provided two matched samples of urine obtained through 2 different
methods: clean-catch standardized stimulation technique and bladder catheterization —
as gold standard. Samples (n=120) were cultured following standard laboratory
methods. Sensitivity, specificity and contamination rates were calculated.

Results: Average age of patients was 44 days, and 70% of them were male. Clean-
catch technique sensitivity was 96.9% (CI 95%: 82.4% - 99.8%). Specificity was
89.4% (CI 95%: 65.4% - 98.1%). Contamination rate in samples obtained by clean
catch was 5%. Contamination rate in samples obtained by catheterization was 8.3%.
No adverse events were reported.

Conclusions: Sensitivity and specificity were high. Contamination rate was lower
than catheterization contamination rate. This technique is an accurate and safe method
for UTI diagnosis.
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DOES 2 ML BLOOD SAMPLE VERSUS 1 ML INCREASE YIELD OF ORGANISMS
IN PEDIATRIC BACT/ALERT BLOOD CULTURE SYSTEM IN NEONATES WITH
PRIOR EXPOSURE TO ANTIBIOTICS?

P. Garg', S. Singh', N. Kler!, A. Thakur®, A. Soni!, M. Modi!, S. Saluja*
'Neonatology, Sir Ganga Ram Hospital, New Delhi, India

Background: Blood culture to isolate the offending pathogen remains the gold
standard for definitive diagnosis of neonatal sepsis. Previously antibiotic treated
neonates may have low colony counts and so may have spuriously negative blood
culture.

Aims and Objectives: To compare blood culture yield of 1ml versus 2 ml sample for
previously antibiotic treated neonates.

Methods: This observational analytical study was conducted at Sir Ganga Ram
Hospital, New Delhi, India between May 2010 to July 2012.All extramural neonates
of more than 30 weeks gestation admitted in NICU having clinical features and signs
of neonatal sepsis and with prior exposure to antibiotics were enrolled. With all sterile
precautions, paired blood culture samples of 2 ml and 1 ml were taken and cultured in
automated BacT/Alert bottles.

Results

A total of 140 neonates who previously received antibiotics were enrolled. Blood
culture positivity was 35.7% (50/140).Forty blood cultures were positive in either 1ml
or 2 ml blood sample. 30 blood cultures were common in both 2 ml and 1 ml blood
samples while 10 were positive in 1 ml blood samples and another 10 in 2 ml blood
samples (kappa level of agreement=0.65).Mean time to culture positivity in 1 ml vs 2
ml blood culture samples was 0.24 days (95% CI : 0.15- 0.33 days) vs 0.39 days
(95% CI :0.24-0.54 days) ,(p= 0.038).

Conclusion: In previously antibiotic treated neonates, increasing volume of blood in
BacT/ALERT system neither led to increase in yield of organisms nor decrease in
isolation time.
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RAPID IDENTIFICATION OF MICROORGANISMS BY FILMARRAY® BLOOD
CULTURE IDENTIFICATION PANEL IMPROVES CLINICAL MANAGEMENT IN
CHILDREN.

S. Ray!, R.J. Drew?, F. Hardiman?, B. Pizer®, A. Riordan*

'University of Liverpool, Institute of Infection and Global Health, Liverpool,

United Kingdom

2Alder Hey Children’s NHS Foundation Trust, Dept of Microbiology, Liverpool,
United Kingdom

3Alder Hey Children’s NHS Foundation Trust, Dept of Oncology, Liverpool,

United Kingdom

“Alder Hey Children’s NHS Foundation Trust,

Dept of Paediatric Infectious Diseases and Immunology, Liverpool, United Kingdom

Background and aims

Blood cultures are a common investigation for children admitted to hospital. When
blood cultures first become positive a Gram stain cannot differentiate pathogens from
contaminants. In routine practice it takes a further 24 hours before the organism is
identified. FilmArray® Blood Culture Identification Panel (FA-BCIP) is an automated
nested multiplex PCR that can detect 24 pathogens within one hour. We aimed to
assess whether results from FA-BCIP lead to changes in clinical management.

Methods

We prospectively studied children having blood cultures taken at our tertiary
children’s hospital. Blood cultures were monitored using the BacT/ALERT® system
and organisms identified using standard methods. FA-BCIP was performed when
growth was initially detected in first positive blood cultures per episode, between 1%
January and 30" June 2014. Assessment of whether the FA-BCIP result altered
clinical management was made by a consultant in Paediatric Infectious Diseases. This
focused on earlier changes to antimicrobials and earlier discharge from hospital.

Results

FA-BCIP was done on 117 positive blood cultures; 74 (63%) grew significant
organisms, 43 (37%) grew contaminants (assessed by infection consultants). FA-BCIP
results were judged to alter clinical management in 63 of the 117 episodes (54%).
Antimicrobials were started /altered in 23 episodes and de-escalated/ withheld
/stopped in 29 episodes. Ten children were discharged earlier which saved 14 bed
days.



Conclusions

Rapid identification of micro-organisms in paediatric blood cultures by FA-BCIP, led
to changes in clinical management for half of the episodes. This improved
antimicrobial stewardship and allowed early discharge from hospital.
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RISK PREDICTION MODELS FOR THE DIAGNOSIS OF SERIOUS BACTERIAL
INFECTIONS IN THE CHILDREN’S EMERGENCY DEPARTMENT, AND
COMPARISON USING NET RECLASSIFICATION IMPROVEMENT

A. Irwin', S. Paulus?, R. Kolamunnage-Dona®, A. Grant*, R. Williams®*, G. Jeffers?,
K. Williams*, O. Marzouk®, R. Breen®, J. Newman®, D. Appelbe®, C. Chesters®,

P. Newland®, P. McNamara?, P. Diggle’, E. Carrol®

'Department of Women's and Children's Health, University of Liverpool, Liverpool,
United Kingdom

“Department of Infectious Disease,

Alder Hey Children's Hospital NHS Foundation Trust, Liverpool, United Kingdom
3Department of Biostatistics, University of Liverpool, Liverpool, United Kingdom
“Emergency Department, Alder Hey Children's Hospital NHS Foundation Trust,
Liverpool, United Kingdom

°Clinical Trials Research Centre, University of Liverpool, Liverpool, United Kingdom
®Department of Biochemistry, Alder Hey Children's Hospital NHS Foundation Trust,
Liverpool, United Kingdom

'Department of Epidemiology and Population Health, University of Liverpool,
Liverpool, United Kingdom

8Department of Clinical Infection Microbiology and Immunity, University of Liverpool,
Liverpool, United Kingdom

Background

Improving the early recognition of serious bacterial infections (SBI) in the children’s
Emergency Department (ED) is a clinical priority while supporting clinicians to
confidently rule out SBI may reduce unnecessary admissions and antibiotic use.

Methods

A prospective study of clinical and biomarker variables for the diagnosis of SBI in
febrile children presenting to the Alder Hey Children’s Hospital ED. A diagnostic
model was derived using multinomial logistic regression, and internally validated.
External validation of a previously published model was undertaken followed by net
reclassification improvement (NRI) using a model extended with biomarkers
Procalcitonin and Resistin.

Results

1101 children were studied, and 264 (24.0%) had SBI. Median age was 2.4 years. A
multinomial logistic regression model discriminated well between pneumonia and no
SBI (C statistic 0.88), and between other SBIs and no SBI(C statistic 0.82). External
validation of a previously published model revealed similar performance



characteristics (C statistic 0.85 and 0.76 for pneumonia and other SBIs respectively).
The addition of Procalcitonin and Resistin resulted in improved classification of both
pneumonia and other SBIs. There was a significant improvement in the classification
of non-events (NRI 1.4% and 9.2%, for pneumonia and other SBIs respectively).

Conclusions

A diagnostic model combining clinical and biomarker variables discriminated well
between pneumonia, other SBIs and no SBI in febrile children of all ages in the ED.
Extending an existing model using a combination of biomarkers had particular value
in ruling out SBI.
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Table 1: Reclassification table comparing a previously published model with the model extended by
the inclusion of Procalcitonin (PCT) and Resistin (RTN), at a risk threshold of 10%.

Table 2: Summary NRI at 2 risk threshold of 105,
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CHAMPAGNE, ROSE, OR A BLOODY MARY? — A PROSPECTIVE AUDIT OF
LUMBAR PUNCTURES IN A TERTIARY NEONATAL UNIT

A.S.J. Marshall', M. Sadarangani?, C.C. Roehr®, M. Anthony*

!Newborn Care Unit, Oxford University Hospitals NHS Trust, Oxford, United Kingdom
’Department of Paediatrics, University of Oxford, Oxford, United Kingdom

®Newborn Care Unit. Oxford University Hospitals NHS Trust. Oxford. UK,

and Abteilung fir Neonatologie. Charité Universitatsmedizin, Berlin, Germany

Background and Aims: Published success rates for neonatal lumbar puncture (LP)
are 48 - 60%, and lower in preterm babies. We audited our LP practice in 2014,
following the introduction of guidelines for early-onset infection from the National
Institute for Health and Care Excellence (NICE).

Methods: Demographic, procedural and laboratory data for all LPs (neonatal and
postnatal wards) were collected prospectively over 54 days. Medical notes were
reviewed for additional LPs and subsequent management/complications.

Results: 47 patients (31% preterm) had 52 separate indications for LP, requiring 73
procedures, each involving up to 5 attempts at LP. Compared with audit data from
2010 (pre-NICE guidance), the estimated number of LPs per year had increased by
27%. 81% of indications were raised CRP (> 25 mg/L), and for 92%, antibiotics were
commenced pre-LP. 25% of indications required >1 procedure, and 48% of
procedures involved >1 attempt. The overall rate of non-traumatic LP (<500/ul RBC)
was 33%. During first procedures, an interpretable sample was obtained for 55% of
indications, rising to 82% after multiple procedures. Babies without an interpretable
sample were usually treated cautiously with 14-21 days of antibiotics. For half of
these babies, this necessitated an additional length of stay (median 9 days).

Conclusions: LP success rates were comparable with those previously published.
Methods to enhance LP success could potentially reduce unnecessary procedures,



treatments, complications, and length of stay, and should be investigated further.

LP Success Rate and Lab Data for All Procedures
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LIPOCALIN 2 IS A SENSITIVE AND SPECIFIC MARKER OF SERIOUS
BACTERIAL INFECTION IN CHILDREN

J.A. Herberg', H. Huang? M.L. Thezenas?, V. Janes', M. Carter?, S. Gormley,

M.S. Hamilton?, S. Patel®, S.N. Faust*, B.M. Kessler?, M. Levin!, C. Casals-Pascual?
'Paediatrics, Imperial College, London, United Kingdom

“Nuffield Department of Medicine,

Wellcome Trust Centre for Human Genetics and Henry Wellcome Building for Molecu
lar Physiology, Oxford, United Kingdom

3paediatrics, Southampton University Hospital NHS Foundation Trust, Southampton,
United Kingdom

“NIHR Wellcome Trust Clinical Research Facility, University of Southampton,
Southampton, United Kingdom

Background

Bacterial infection is the leading cause of death in children globally. Clinical
algorithms to identify children who are likely to benefit from antimicrobial treatment
remain suboptimal. Biomarkers that accurately identify serious bacterial infection
(SBI) could improve diagnosis and management.

Methods

We evaluated Lipocalin 2 (LCN2) and neutrophil collagenase (MMP-8) as candidate
biomarkers in 40 healthy controls, and 151 febrile children categorised after intensive
investigation as having confirmed, probable or possible SBI, or viral infection. The
diagnostic performance of LCN2 and MMP-8 to predict SBI was estimated by the area
under the receiver operating characteristic curve (AUROC) and compared to the
performance of C-reactive protein (CRP).

Results

Concentrations of plasma LCN2 and MMP-8 were lowest in controls, and increased
stepwise with likelihood of SBI. The AUROC (95% CI) for LCN2, MMP8 and CRP
to predict SBI was 0.88 (0.82-0.94); 0.80 (0.72-0.87) and 0.88 (0.84-0.94),
respectively. The diagnostic performance of LCN2 in combination with CRP was
significantly superior to either marker alone: AUROC 0.92 (95% CI: 0.88-0.96). This
was not influenced by renal impairment.

Conclusions



The potential for LCN2 to improve rapid, early identification of children with SBI could
benefit clinical decision-making for children presenting with febrile iliness, and
improve antibiotic coverage in the easily missed minority of children with an SBI. The

potential for LCN2 to improve antibiotic management decisions in febrile children
should be evaluated in clinical trials.
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MENINGOCOCCAL ANTIGEN TYPING SYSTEM (MATS) ESTIMATES HIGH
PREDICTED 4CMENB STRAIN COVERAGE IN 15 COUNTRIES.

M. Moschionit, M. Stella?, R. de Paola!, G. Boccadifuoco?, R. Borrow?, J. Findlow?,
U. Vogel*, H. Claus*, M.K. Taha®, E. Hong®, R. Abad®, J.A. Vazquez®, P. Stefanelli’,
C. Fazio’, D.A. Caugant®, K. Ellie®, S. Paulos®, G. Rajam®, H. Smith°, T. Sloots,

G. Tzanakaki'?, M.C.C. Brandileone®®, M.C.O. Gorla®®, A.P.S. de Lemos®, A. Muzzi?,
S. Bambini?, R. Tsang®, A. Skoczynska®®, I. Wasko®®, R. Mulhall*®, D. Bennett*®,

R. Cunney®®, S. Heuberger®’, G. Steindl*’, P. Krizova'®, D. Medini?>, M. Robert-

Du Ry van Beest Holle'®, M. Pizza?

'Epidemiology, Novartis Vaccines and Diagnostics, Siena, Italy

’Research, Novartis Vaccines and Diagnostics, Siena, Italy

3vaccine Evaluation Unit, Public Health England, Manchester, United Kingdom
“Institut fir Hygiene und Mikrobiologie, University of Wuerzburg, Wiirzburg, Germany
*Department of Infection and Epidemiology, Institut Pasteur, Paris, France

®Centro Nacional de Microbiologia, Instituto de Salud Carlos I, Madrid, Spain
"Department of Infectious Parasitic & Immuno-mediated Diseases,

Istituto Superiore di Sanita, Rome, Italy

8Department of Bacteriology, Norwegian Institute for Public health, Oslo, Norway
°*National Center for Immunization and Respiratory Diseases,

Centers for Disease Control and Prevention, Atlanta, USA

¥Public Health Microbiology, Queensland Health Forensic and Scientific Services,
Cooper Plains Queensland, Australia

“Queensland Paediatric Infectious Diseases laboratory,

Queensland Children's Medical Research Institute, Brisbane Queensland, Australia
2Hellenic National Meningitis Reference Laboratory,

National School of Public Health, Athens, Greece

13Centro de Bacteriologia, Instituto Adolfo Lutz, Sao Paulo, Brazil

“National Microbiology Laboratory, Public Health Agency of Canada, Winnipeg, MB,
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*Department of Microbial Biology, National Medicines Institute, Warsaw, Poland
%Irish Meningococcal and Meningitis Reference Laboratory,

Temple Street Children’s University Hospital, Dublin, Ireland

National Reference Centre for Meningococci,

Austrian Agency for Health and Food Safety, Graz, Austria

8_aboratory for Meningococcal Infections, National Institute of Public Health, Prague,
Czech Republic

YEpidemiology, Novartis Pharma BV, Amsterdam, The Netherlands

Background and aims: 4CMenB is a multicomponent vaccine indicated for
immunization against Neisseria meningitidis serogroup B (MenB) invasive disease.
To date (January 2015), 4CMenB is approved for use in the European Union, Canada,
Australia, Uruguay, Brazil and Chile. A worldwide assessment of 4CMenB strain
coverage is important to predict vaccination impact on the disease burden. The



Meningococcal Antigen Typing System (MATS) was specifically developed to fulfil
this need.

Methods: A total of 3007 epidemiologically representative MenB isolates from 15
countries were selected by the respective public-health institutes (Figure 1). MATS
data were generated for all the isolates while molecular typing was performed for a
subset thereof (2679 and 2571 isolates with available sequence type and 4CMenB
antigen molecular typing information, respectively).

Results: Clonal Complex (CC) 41/44, CC32 and CC269 were the most prevalent
clones. MATS estimate of coverage by country ranged from 66% to 91% (Figure 1).
Overall, it was predicted that 36%, 31% and 11% of strains would be covered by one
(mostly factor H binding protein (fHbp) or Neisseria heparin binding antigen
(NHBA)), two (mostly fHbp+NHBA) or three (mostly PorA+fHbp+NHBA) 4CMenB
antigens, respectively. Strains expressing fHbp and NHBA variants identical or very
similar to the antigen variants of 4CMenB were mostly predicted to be covered by
MATS.

Conclusions: Comparison of these results with post-launch data will provide an
important tool to assess changes in vaccine strain coverage, and help evaluate the
impact and effectiveness of 4CMenB.

Country Years No of isolates Predit{:;?;’cgl\;erage
United States = 2000 to 2008 442 91% [72, 96]
Greece = 2008 to 2010 52 88% [60, 96)
Italy B 1 July 2007 to June 2008 54 87% [70, 93]
Norway H=  July 2007 to June 2008 41 85% [76, 98)
France B B July 2007 to June 2008 200 85% [69, 93]
Poland mmm  Jan 2010 to Dec 2011 196 84% [79, 91]
Germany = July 2007 to June 2008 222 82% [69, 92]
Brazil 2010 99 81% [71, 95)
Australia 2007 to 2011 373 76% (63, 87)
Czech Republic B 2007 to 2010 108 74% [58, 87)
E&W S July 2007 to June 2008 535 73% [57, 87)
Spain = 2008 to 2010 300 69% (48, 85)
Ireland B July 2009 to June 2013 11 68% [61, 83)
Austria mbe  July 2008 to June 2011 18 68% (56, 73)

Canada I+l 2006 to 2009 157 66% [43, 78)
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TEN YEARS OF NEONATAL LISTERIOSIS IN THE UK

S. Sapuan®, C. Kortsalioudaki?, J. Chang?, P. Clarke*, A. Collinson®, R. Geethanath®,
T. Scorrer’, S. Pattnayak®, M. Lal®, M. Turner®, T. Watts'!, N. Embleton*?,

M. Anthony*®, A. Kent?, P.T. Heath?, S. Vergnano?,

O.(. on behalf of the neonatal infectious diseases network™"N

'Neonatal Unit, St George's Hospital NHS Trust, London, United Kingdom
’Paediatric Infectious Diseases Research Group, St George's University of London,
London, United Kingdom

3paediatric Medicine, Croydon University Hospital, London, United Kingdom
“Neonatal Medicine, Norfolk and Norwich University Hospital, Norwich,

United Kingdom

*Neonatal Medicine, Royal Cornwall Hospitals NHS Trust, Truro, United Kingdom
®Neonatal Medicine, City Hospitals Sunderland NHS Trust, Sunderland,
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"Neonatal Medicine, Porthsmouth Hospitals Trust, Porthsmouth, United Kingdom
®Neonatal Medicine, Medway NHS Foundation Trust, Medway, United Kingdom
°®Neonatal Medicine, South Tees Hospitals NHS Foundation Trust, Middlesbrough,
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“Neonatal Medicine, University of Liverpool, Liverpool, United Kingdom
“Neonatal Medicine, Evelina Children Hospital, London, United Kingdom
2Neonatal Medicine, Newcastle University, Newcastle, United Kingdom
3Neonatal Medicine, John Radcliffe Hospital, Oxford, United Kingdom

Background and aims: Listeriosis is the third most common cause of early-onset
neonatal infection in the UK, causing significant morbidity and mortality.

Methods: Listeriosis was identified prospectively from 25 neonatal units in the UK
participating in the neonatal infection surveillance network (neonlIN) between 2004
and 2014.

Results: 20 cases were identified with a median gestational-age of 33 weeks (27-38
weeks) and a median birth-weight of 18969 (700-3210g). The incidence was 3.3 per
100,000 live births.

Neonatal listeriosis was confirmed in 18 cases (17 blood cultures and 1 cerebrospinal
fluid) and presumed in 2 cases (positive maternal cultures). 19 infants presented
within 24 hours of age whereas 1 infant presented at 10 days of age.

18 (90%) mothers were symptomatic, 7 (45%) had an antenatal microbiological
diagnosis. 19 (95%) infants were symptomatic.



Maternal/labour
complications
Meconium-stained liquor
Abnormal cardiotocography
Reduced foetal movements
Pyrexia

Pre-term labour

Neonatal signs

Respiratory distress
Lethargy
Rash

2/6 women from the data available received a penicillin pre-delivery. 18/19 infants
with early-onset infection received a penicillin a median of 1 hour (1-28 hours) post-
birth. 18/20 infants completed the treatment with Amoxicillin. 5 (25%) infants died

18
mothers
13 (72%)
12 (67%)
8 (44%)
5 (28%)
6 (33%)

19

infants
18 (95%)
7 (37%)

4 (21%)

and 5 had neurodevelopmental impairment.

Conclusions: The majority of infected babies were treated promptly with appropriate
antibiotics. Over half of infected women were symptomatic but not treated prior to
delivery, suggesting that opportunities still exist for early recognition and treatment in

pregnancy.
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PERINATAL HCV TRANSMISSION RATE IN HIV/HCV COINFECTED WOMEN
C. Fernandez McPhee?, L. Prieto?, A. Alvarez?, P. Rojas?, M.l. Gonzélez-Tomé?,
E. Mufioz*, I. Garcia de Diego?, M.L. Navarro-Gémez®, R. Garcia Guerra®,

J.T. Ramos®

'HIV-1 Molecular Epidemiology Laboratory Microbiology Department,

Hospital Ramén y Cajal-IRYCIS and CIBER-ESP, Madrid, Spain

2Paediatric Unit, Hospital Universitario de Getafe, Madrid, Spain

3Paediatric Infectious Diseases Unit, Hospital Universitario 12 de Octubre, Madrid,
Spain

“Obstetrics and Gynaecology Unit, Hospital Universitario 12 de Octubre, Madrid,
Spain

*Paediatric Infectious Diseases Unit,

Hospital General Universitario Gregorio Marafién, Madrid, Spain

®Paediatrics Infectious Diseases Unit, Hospital Clinico San Carlos, Madrid, Spain

Background: It is estimated that about 10% of children from HIV/HCV coinfected
pregnant women (CPW) are finally HCV-infected. Maternal HIV coinfection is the
most important risk factor associated to HCV transmission. However, HCV perinatal
transmission rates on the HAART era are not well known.

Methods: Prospective study within the Madrid cohort of HIV-infected pregnant
women (2000-2012). CPW were included in the study and epidemiological and
clinical variables were analyzed. The rate of HCV transmission was determined.

Results: Among all patients registered in the Madrid cohort there were 348 (31.8%)
CPW. Data from 264 (76%) paired coinfected mother and children were analyzed.
Most (83.7%) patients were Spanish and 58.3% of infections in CPW were caused by
parenteral drug use. Although 79.5% of women were on antiretroviral treatment
during pregnancy, only 64.2% were HIV suppressed at the time of delivery and 52.7%
had a CD4 count >500cell/mm?®. HCV genotype (G) 1 was the most common (62.5%),
followed by G3 (17.5%), G4 (15%) and G2 (5%). Cesarean section was performed in
68.6% of CPW and only 9/83 (10.8%) of vaginal deliveries had known RNA-positive
HCV viremia. HCV was transmitted to 4.9% (95% ClI, 2-9.8) of the perinatally
exposed children followed-up up to over 18 months of age, the HIV transmission rate
was 1.2% (95% CI, 0.41-3.5) and no infants were coinfected.

Conclusions: The HCV transmission rate in the studied cohort appeared to be lo low
compared to that found in the literature. HCV transmission from CPW might be
decreasing in the HAART era.
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FEASIBILITY OF LARGE RANDOMISED CONTROLLED TRIALS (RCT) IN
EUROPEAN NEONATAL INTENSIVE CARE UNITS (NICU): THE NEOMERO1
TRIAL

. Lutsar®, . NeoMero Writing Committee?

'Medical Microbiology, University of Tartu, Tartu, Estonia

’PENTA Foundation, PENTA Foundation, Padova, Italy

Background: Late onset sepsis (LOS) is the most commonly treated disease in
neonates and young infants. However, RCT on its treatment are rare and date back
over 20 years. Furthermore, studies were mostly single centre or single country trials
evaluating antibiotics not in current use. One of the major issues for such studies is
their feasibility.

We aimed to describe the feasibility issues in NeoMero 1 - an open label RCT of
meropenem vs predefined standard of care in LOS.

Results: NeoMerol was the largest multicentre trial in LOS conducted between
01.09.2012 to 31.12.2014 and involving 6 countries with 18 actively recruiting sites.
The median forecasted number of patients per site was 16 (IQR 7; 40). A total of 272
patients, equally distributed between treatment arms, were recruited. More than 95%
of enrolled patients completed all visits and contributed to unique biobank of PK
(blood and CSF), microbiological (blood and stool) and genetic samples. The median
percentage of recruited vs forecasted patients was 30% (IQR 20%; 75%). Reasons for
non-recruitment were enrolment criteria not met and informed consent not given (both
32%), and the need for treatment with meropenem (12%). The discrepancy between
forecasted and recruited patients could be due to the changing epidemiology of LOS,
strict inclusion criteria, and limited experience in predicting patient’s numbers by
individual sites.

Conclusion: We have performed a successful multinational RCT in LOS in European
NICUs. Networking and good cooperation between paediatric infectious diseases
specialists and neonatologists is essential for similar studies in the future.
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WHAT IS THE BEST AUC/MIC RATIO FOR VANCOMYCIN (VAN) IN PREMATURE
NEONATES?

H. Padari®, T. Tasa?, K. Oselin®, K. Ldivukene?, T. Metsvaht?, I. Lutsar®

INICU, Tartu University Hospital, Tartu, Estonia
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Background and aims: Van AUC/MIC>400 has been associated with treatment
success in adult Staphylococcus aureus pneumonia. In neonate true Van AUC value
and AUC/MIC association with coagulase negative staphylococci (CoNS) sepsis are
not known. We simulated doses for 80% and 90% probability of target attainment
(PTA) of AUC/MIC>400 and AUC/MIC>300 and correlated these with recommended
doses and clinical outcome.

Methods: Neonates with VVan Ctroughs performed for therapeutic drug monitoring
(TDM) were included. Treatment and bacteriological outcome were collected
retrospectively. A 1000-subject Monte Carlo simulation (MCS) was performed using
Anderson (Anderson et al 2006) model and TDM results to estimate the PTA of
AUC/MIC>300 and AUC/MIC>400.

Results: In total 186 TDM points in 76 neonates (mean+SD PMA 30.9+4.8 weeks,
current weight 1316.8+843.1 gram) were included; 57 neonates had Gram-positive
sepsis; 95% caused by CoNS with median (range) MIC of 1ug/mL (0.19-3). 39 /57
had successful outcome. Using Anderson model lead to higher clearance and lower
AUC compared to the TDM model. With currently recommended doses the
achievement of PTA AUC/MIC >400 or AUC/MIC >300 was 40% and 60%,
respectively. Simulated doses required for 80% PTA of AUC/MIC >400 resulted in
Ctrough values >14 mg/L for neonatal CoNS Van MIC distribution. AUC/MIC value
was not associated with outcome.

Conclusions: Currently recommended Van dosing may be suboptimal in achieving
the target of AUC/MIC>400 in neonates. Prospective clinical and experimental
studies are needed to define appropriate PKPD target and doses for Van treatment of
neonatal CoNS sepsis.
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WHAT IS THE SIGNIFICANCE OF COAGULASE NEGATIVE STAPHYLOCOCCI IN
THE BLOOD CULTURES OF NEONATES IN A NEONATAL INTENSIVE CARE
UNIT?

L. Hill', P. Mano®, N. Verlander?, I. Storey?*, A. Hussain®, C. McMurray®, P.M. Hawkey*
!Neonatal Unit, Birmingham Heartlands Hospital, Birmingham, United Kingdom
2Statistics Unit, Public Health England, Birmingham, United Kingdom

3Public Health Laboratory, Public Health England, Birmingham, United Kingdom

BACKGROUND AND AIMS:

Coagulase negative Staphylococci (CoNS) are the commonest organisms recovered in
late-onset sepsis in neonatal intensive care units (Stoll, et al 2002). Determining the
clinical significance of CoNS bacteraemias can be challenging as CoNS are normal
skin commensals. We recorded patient demographics, sub-species distribution and
quantitative susceptibilities of CoNS isolates to ascertain pathogenicity.

METHODS:

Infants with blood cultures positive for CoNS were identified between January 2012
and January 2013. True bacteraemia was defined as a blood culture positive for
CoNS, in an infant treated for > 5 days with intravenous antibiotics, in the presence of
>3 clinical manifestations (definition supported by published clinical tools for
diagnosing neonatal sepsis)(Modi, et al 2009, Vergnano, et al 2011). Isolates were
speciated by mass spectrometry, and minimum inhibitory concentration (MIC) to
vancomycin determined.

RESULTS:

76 CoNS blood culture isolates were collected from 59 patients. No significant
difference was found between Staphylococcus epidermidis and non-Staphylococcus
epidermidis isolates in those cases defined as true bacteraemia. Increasing MIC and
gestational age showed no relationship towards true bacteraemia.

Covariate True o ontaminant or| P
bacteraemia value

<28/40 11 9 1.00 0.4
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: : 31*%/40
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CONCLUSIONS:
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KLEBSIELLA HOSPITAL-ACQUIRED INFECTION (HAI) IN NEONATES IN
EUROPE-DATA FROM THE NEONIN SURVEILLANCE NETWORK
(NEONIN:HTTP:// WWW.NEONIN.ORG.UK)

C. Kortsalioudaki?, A. Kent!, P. Clarke?, I. Lutsar®, N. Kennea*, T. Watts®, A. Bedford-
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On behalf of the Neonatal Infection Surveillance Network (neonIN)

Background & Aims: The emergence and spread of resistance in Klebsiella HAI is
complicating the treatment of serious nosocomial infections within neonatal units
(NNUSs). We aim to describe the epidemiology of invasive Klebsiella infections across
European countries participating in a neonatal infection surveillance network.

Methods: neonlIN is an international web-based surveillance database for culture
proven neonatal infections. Klebsiella cases between 2004 and 2014 were extracted.
Late-onset sepsis (LOS) was defined as occurring after 48-hours from birth. Repeated
growth of the same organism was considered the same episode if occurring within 7-
days.

Results: There were 158 episodes from 33 NNUSs. The incidence and prevalence by
country is shown in table-1, while details of the pathogens and the demographics



appear in table-2. Overall, K. pneumoniae was the commonest subspecies (59, 37.3%)

followed by K. oxytoca (55, 34.8%). Early-onset sepsis was rare (3 K. pneumoniae
episodes). Klebsiella was isolated together with other pathogens in 15% (24) of
cultures. K. aerogenes infection occurred in more premature neonates (median 25 vs
28 weeks gestation-age, p=0.05). Resistance to 3" generation cephalosporins (11/88,
12.5%) and aminoglycosides (21/126, 16.7%) was detected while all tested isolates
were susceptible to quinolones (62/62, 100%) and carbapenems (67/67, 100%).

Table 1 UK Oreece Estonia p-value

Number of Units 20 7 5 =

Total number of infection-episodes (IE) 3050 136 163 -

Incidence of IE (NNU admissions) 39.211000 6311000 50.311000 <0.001

Incidence of GNS (NNU admissions) 7.311000 26.0/1000 13.311000 <0.001

Incidence of Klebsielia spp (NNU admissions) 1611000 9.311000 401000 <0.001

|E: infection episcdes, GNS: Gram-negative sepsis
UK Oreece Estonia p-value

Table 2 n=123 n=20 n=13
Predominant Kisbsiella spp n (%) K pnsumoniae 43 (344%) K pnsumoniae 12 (50.0%) K.oxytoca 9 (69.2%) 5
Sex (male) 65 (53%) 14 (70%) 5 (38.5%) 0.173
Gestational Age at birth (weeks) 26 (25-30) 335(28-36.5) 29(24-35) <0.001
Birth weight (g) 821 (666 - 1140) 1730 (1000-2230) 1430 (346 - 2740) <0.001
PNA (days) 34 (16-69) 235(85-705) 15 (10- 50) 0.257
CRPmax (mg/dL) 108 (53-160) 69 (11-147) 89 (51-136) 0.1
CVC i situ n (%) 77 (61.6%) 5 (25%) 3(23.1%) <0.001
Treated for meningitis 13 (10.4%) 1(5%) 1(7.5%) 0.920

Median (IQR)

PNA: post-natal age at the time of infection, CRPmax (mg/dL): maximum CRP within 48 hours of culture taken

Conclusions: Klebsiella infections are an important cause of HAI in preterm infants.
However the disease burden and epidemiology varies by country; knowledge of local
antibiotic susceptibility is therefore required to direct appropriate empiric antibiotic

therapy in LOS and to guide effective infection-control measures.
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Introduction and aims

Gram negative (GN) infections in neonates are associated with high mortality and
morbidity. Early treatment with appropriate antibiotics is vital and gentamicin is the
most frequently used antibiotic on neonatal units (NNU). Antimicrobial breakpoints
are predominantly determined by adult data and the relationship between minimum
inhibitory concentrations (MIC) and outcome in neonates is unclear.

We aimed to determine the antibiotic susceptibility of isolates causing neonatal
infections and relate this to clinical outcomes

Methods

Bacterial isolates from invasive GN infections from 7 UK NNUs were centralised and
MICs for 8 antibiotics plus ESBL status were determined by E-Test. EUCAST
breakpoints were applied. MIC was correlated with outcome using multivariable
regression analysis.

Results

128 episodes from 121 patients were analysed. The median birth gestation and
median postnatal age was 27 weeks (IQR 24.9-32.0) and 18 days (IQR 5-43)
respectively. Pathogens included E.coli (46%), Klebsiella sp. (19%) and Enterobacter
sp. (17%). 10 day attributable mortality was 17% (21/121) with the highest mortality
in P. aeruginosa infections (43%).

Increasing gentamicin MIC was associated with increased 10 day attributable
mortality in gentamicin treated patients (OR per loge increase in MIC: 2.17; 95% ClI
1.18-4.01, p=0.013), including in those with ‘susceptible’ isolates (MIC<4) (OR per
loge increase in MIC: 2.93; 95% CI 1.05-8.20, p=0.041).



Conclusion

Neonatal mortality from GN infections remains high and can be related to the
gentamicin MIC of the causative pathogen, even for isolates deemed susceptible.
Improved knowledge of population-specific MICs may be important for guiding
empirical treatment.
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MIDDLE EAST RESPIRATORY SYNDROME CORONA VIRUS (MERS-COV)
INFECTION IN SAUDI CHILDREN DURING CORONA VIRUS EPIDEMIC, MARCH-
MAY,2014

M. Hegazi'
'Pediatrics, Mansoura University Children Hospital, Mansoura, Egypt

Background and aims:

From March to May 2014, 416 cases of MERS-CoV infection were reported by
Command and Control Center of Saudi Ministry of Health (CCC of SMH). The
majority of affected patients were adults. Data on the clinical presentation and
outcome of pediatric cases were lacking. Therefore, this study was conducted to
identify demography, clinical presentation and outcome of MERS-CoV infection in 12
reported pediatric patients.

Methods:

Review of all data of CCC of SMH to extract and analyze demographic characters,
clinical presentation and outcome of reported pediatric cases with confirmed MERS-
CoV infection.

Results:

A total of 12 pediatric cases with confirmed MERS-CoV were reported. Five cases
were from Riyadh, 3 from Jeddah, 3 from Madina, and one case from Mecca. The
median age of patients was 12.4 (range: 9 months-17 years). There were 8 males and 4
females. Nine cases were contacts to other adult patients diagnosed with MERS-CoV.
Five patients were symptomatic and 7 cases were asymptomatic. All symptomatic
patients had comorbidities; 9- month male with nephrotic syndrome admitted to ICU
and died, 2-year female with congenital anomalies admitted to ICU and died, 10-year
male with traffic accident acquired MERS-CoV in hospital and admitted to ICU, 11-
year male with brain tumor acquired infection in hospital and died, and 13-year male
with bronchial asthma.

Conclusions:



MERS-CoV infection rate was lower in children than adults. The majority of
childhood MERS-CoV infection was secondary infection found during screening
contacts of adult patients. Severe symptomatic disease occurred in children with

comorbidities.
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ENTEROVIRUS INFECTION IN INFANTS

C. Launes!, D. Rod&?, E. Perez-Martinez®, M. Cabrerizo®, G. Trallero®, A. Martinez-
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Enterovirus Unit, National Centre for Microbiology Instituto de Salud Carlos lII,
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*Molecular Microbiology Department,
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Background: Enterovirus (EVS) infections are common in infants. They are often
found causing mild symptoms but they can also cause severe disease. There are more
than 100 recognized types, classified in four species: from A to D. The information
regarding to types and its relation with clinical data is very scarce.

Methods: This study includes < 3 m-old children with fever without source attended
from March 2010 to December 2012 in an Emergency Department of a pediatric
hospital (Hospital Sant Joan de Déu, Barcelona) in whom an EV infection was
confirmed by real-time PCR in blood or cerebrospinal-fluid. Clinical and
epidemiological data was prospectively collected.

Results: 699 children were tested for EV infection and it was confirmed in 195
(27.8%). In 152 of 195 (77.9%) patients, EVs could be typed. The most common type
was Echovirus-5 (E-5;32, 21.1%), followed by Echovirus-11 (E-11; 18, 11.8%),
Echovirus-21 and 25 (E-21, EC-25;11 each one, 7.2%) and Coxackievirus-B4 (CV-
B4,6, 6.6%). 33/64 (52%) patients had meningitis. CV-B4 tended to cause meningitis
more often than other types (p=0.07). Most of the patients had low-grade fever, but E-
21 caused high-grade fever more often (p<0.05). E-5 was associated with exanthema
and the shortest hospital stay (p<0.05). None of them presented an association with
bacterial coinfection.

Conclusions: In our setting, the most common EV types causing infection in <3 m-
old children were Echovirus-5 and Echovirus-11. Echovirus-21 was associated with
high-grade fever. Coxsackievirus-B4 tended to cause meningitis more often than other
types and Echovirus-5 often appeared with exanthema.
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IMPORTANCE OF VIRAL DIAGNOSIS IN SEVERE LOWER RESPIRATORY
TRACT INFECTIONS IN PRESCHOOL CHILDREN AND INFANTS

A. Uimeanu?!, C. Zapucioiu*

'Pulmonology, Children Emergency Hospital- Grigore Alexandrescu, Bucharest,
Romania

Introduction: Lower respiratory tract infection (LRTI) is a major cause of morbidity
and viruses are encountered in more than 60% of the cases. We aim to determine the
impact of viral detections on hospitalization cost and use of antibiotics in children
with severe LRTI.

Methods: We did a retrospective study from 2011 to 2014. We selected children from
0-5 years. We compared two groups: children with specified viral infection and
children with unspecified viral infection.

Results: We recorded 39969 admissions in our clinic with 18,6% being diagnosed as
LRTI. From this group 48% had the diagnosis of viral infection. Only 2% (n=67) had
a viral determination. The etiology was: VSR 70%, Influenza 11%, Parainfluenzae
4,5%, HMPV, Rhinovirus, Bocavirus, Adenovirus - 3%. The mean hospitalization was
6 days for the first group and 5 days for the second. The hospitalization cost was 20 %
higher in the first group. For both groups 90% of the children received an antibiotic.
The most used group of antimicrobials for both groups was: Cephalosporins 47%,
followed by Aminopenicillins 44%.

Conclusion: In our study the viral diagnosis haven't shortened the length of stay or
influenced antibiotic treatment, on the contrary in the viral specified group the cost
was higher. Our study suggests that if the clinician attitude towards therapy doesn't
change, the use of viral determination in clinical practice is limited.
Acknowledgement: This paper is supported by SOP HRD, financed from the
European Social Fund and by the Romanian Government under the contract number
POSDRU/159/1.5/S/137390
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GENITAL HPV INFECTION AND ASSOCIATED RISK FACTORS IN
PREPUBERTAL CHILDREN AND ADOLESCENTS
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Background and aims: The aim of the study was to compare the prevalence of HPV
genital infection among prepubertal children, sexually active and inactive adolescents.

Methods: Vaginal or/and cervical specimens were obtained from 95 girls aged 2-21
years; 38 sexually active adolescents (group A), 28 sexually inactive adolescents
(group B) and 29 prepubertal children (group C) and tested for HPV infection with a
multiplex molecular assay and for cytological abnormalities.

Results: HPV genital infection was detected in 38.9% of participants; 52.6% of
adolescents in group A, 25% in group B and 34.5% in group C. Multiple HPV
infection was detected in 26.3%, 3.5% and 13.8% of groups A, B and C respectively.
High- and low-risk HPV strains were detected in 31.5% and 8.4% of participants
respectively; high-risk HPV genotypes in 47.4% of group A, 25% of group B and
24.1% of group C. Sexual activity was associated with increased risk for genital HPV
infection (OR:2.39, 95%CI:1.07-5.33) and especially from high risk types (OR:3.41,
95%C]1:1.19-9.78). Adolescents with low and high grade squamous intraepithelial
lesions were found to be infected with high risk HPV types. Family history of skin
HPV infection was associated with genital HPV in sexually active adolescents
(OR:2.01, 95%Cl:1.17-3.46).

Conclusions: There is a high prevalence of genital low- and high- risk HPV infections
in girls prior to sexual activity indicating a significant non-sexual way of transmission.
Timeline and target population of HPV vaccination may need to be reappraised, in
view of nonsexual transmission of HPV so early in childhood.
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CHARACTERISTICS OF CHILDREN WITH KAWASAKI DISEASE REQUIRING
INTENSIVE CARE: A CASE-CONTROL STUDY IN A TAIWAN TERTIARY CARE
CHILDREN’S HOSPITAL

C.C. Kuo', M.R. Lin%, Y.C. Huang*

!Department of Pediatrics, Chang Gung Memorial Hospital, Taoyuan County, Taiwan

Background and Aims

Kawasaki disease (KD) is usually self-limiting, but some patients developed serious
complications requiring intensive care. We aim to ascertain the clinical presentations
and outcomes of these patients.

Methods

From October 2004 to October 2014, children with KD who had stayed in pediatric
intensive care units (ICU) for acute stage treatment were defined as case patients; for
each case, three age/gender-matched patients, if identified, with KD without ICU stay
were selected as control subjects. Clinical data were retrospectively collected and
analyzed.

Results

Among 1065 KD patients we identified 28 cases and 79 controls. ICU patients had
longer fever duration (9.0 vs. 6.9 days) and tended to have a leukocyte count >
20000/mm?3, hemoglobin level < 10 g/dL, platelet count < 150000/mm?, band cell
percentage > 10%, peak serum C-reactive protein levels > 200 mg/L, serum albumin
value < 3 g/dL, and to present multi-organ systems involvement. Time from symptom
onset to the diagnosis of KD was longer (8.4 vs. 6.8 days) in ICU patients. Shock
(46%, n=13) was the most common reason for ICU admission. ICU patients were
more likely to need a second dose of intravenous immunoglobulin (IVIG) or steroid,
and to develop coronary artery lesions at acute stage. No in-hospital mortality was
observed.

Conclusions

Patients with KD requiring ICU care tend to have multi-organ involvement, have
uncommon presentations and clinical course with a late diagnosis, and have an IVIG-
refractory disease.
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CLINICAL OUTCOMES IN CHILDREN WITH HERPES SIMPLEX VIRUS
ENCEPHALITIS RECEIVING STEROID THERAPY
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Clinical outcomes in children with herpes simplex encephalitis receiving steroid
therapy

Background and aims: We aimed to compare the prognosis of pediatric herpes
simplex virus (HSV) encephalitis with or without steroid therapy.

Methods: We retrospectively screened our hospital archive of 2009 to 2014 for
patients diagnosed as HSV encephalitis based on clinical, neuroradiological features,
and cerebrospinal fluid HSV polymerase chain reaction. Clinical outcomes were noted
and compared in patients who received adjuvant steroid therapy with those who did
not.

Results: Five patients (1 male, 4 females; aged 1-10 years) were included. Fever,
focal seizures and encephalopathy were present in all patients. Overall symptom
duration before hospital admission was <5 days. All patients received acyclovir
treatment for at least 14 days. Two of them (10-year-old, and 18-month-old) received
steroid therapy early during the disease, while three patients did not receive it. Follow-
up duration was 2 months-5 years. All patients had neuroradiological sequelae of
encephalitis. Cognitive, motor function and seizure frequency were better in patients
who received steroid therapy.

Conclusion: Steroid is not used routinely in HSV encephalitis, but there are a few
case reports with favorable outcomes, where steroids were used for deteriorating
disease. Adjuvant steroid therapy seems effective in decreasing morbidity in pediatric
HSV encephalitis. Prospective studies are needed to confirm case based observations
of steroid efficacy in HSV encephalitis.
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HUMAN BOCAVIRUS (HBOV) AND ITS ROLE IN ACUTE GASTROENTERITIS
(AG): FOLLOW-UP STUDY IN HEALTHY COHORT OF CHILDREN IN GIPUZKOA.
E. Ofate?, D. Vicente?, J. Landa!, M. Gomariz?, M. Alkorta?
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Background: The causative role of HBoV in AG remains uncertain. Most studies
assessed its prevalence in the absence of defined healthy control. We investigated the
prevalence of HBoV in one cohort of healthy children followed since their birth until
2 years of age.

Methods: Prospective follow—up study from January2011-December2013. 159
healthy full-term newborn were included. Every 4 month, two pediatricians visited the
children of whom one stool sample (SS) was taken.Besides, one extra SS was
collected if the chidren had AG. Common enteric bacteria and viruses were examined
using coprocultive, ELISA and PCR.

Results: 98 children fullfilled the follow-up with 6 visits each one. We obtained 780
SS from asymptomatic children and 148 samples from children with AG. HBoV was
detected in 62 samples (6,7%) and 18/62 (29%) of them were children with symptoms
of AG (average age 9,9+1,9months).The percentage of HBoV infections was
significantly higher in children with AG than in healthy subjects
(12,2%Vs.5,6%;p<0,005). Many [12/18(66,6%)] of cases occurred during November-
February. 8/18 children were coinfected with either rotavirus (5/18) and
campylobacter (3/18). Coinfections were significantly higher in patients with AG
(44,4%Vs.9,5%;p<0,0039).The clinical course was autolimited and only one child
required hospitalization for dehydration. The specie more frecuently detected was the
HBoV1.

Conclusion: The majority of children with HBoV and AG had uncomplicated illness
and were younger than lyear. Despite the higher prevalence of HBoV in stool samples
from children with AG, our study cannot support a causative role of HBoV in AG
because of the high percentage of coinfections.



ESPID-0995
MODERATED E-POSTER WALK 1 - Viral Infections

RESPIRATORY SYNCYTIAL VIRUS (RSV) CIRCULATION IN FIVE
CONSECUTIVE YEARS IN ITALY
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Background and aims: Knowledge of RSV types and genotypes is important for the
development of effective preventive and therapeutic measures. Aim of this study was
to evaluate RSV circulation in consecutive years and correlate genotypes with clinical
manifestations.

Methods: Nasopharyngeal swabs positive for RSV collected in children with
respiratory infections during the winter periods from 2009-2010 to 2013-2014 were
evaluated by means of PCR and sequencing methods in order to identify A and B RSV
types and genotypes.

Results: A total of 165 swabs were evaluated: RSV-A predominated (131 cases) in all
the seasons with the exception of 2010-2011. Only two different A genotypes were
identified (A/NAL, 62 cases, and A/ON1, 69 cases). A/NAL was identified in the first
three study periods, but it was replaced by A/ON1 since 2012-2013. Among B strains,
genotype BA9 (26 cases) and BA10 (8 cases) were detected. The first was identified
in all the seasons, whereas BA10 only desultorily. No difference in virulence between
A and B types was found. Genotype A/ON1 was significantly less frequently
associated with lower respiratory tract involvement than A/NAL (p<0.05), whereas no
difference in virulence between the two different B genotypes was evidenced.

Conclusions: Different RSV strains can be temporary predominant and are frequently
replaced by other genotypes. The recently emerged A/ONL1 strain seems to be less
virulent than the previously dominating A strains. These data highlight the need for
the periodical evaluation of RSV circulation and genetic variations in order to develop
new preventive and therapeutic measures.
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LONG-TERM EFFECT OF EDUCATION ON PARENTS’ INFORMATION,
MOTIVATION AND BEHAVIORAL SKILLS FOR FEVER MANAGEMENT

M.C. Huang®, P.l. Lee?, Y.M. Wong?, C.C. Liu*

'Department of Nursing, National Cheng Kung University, Tainan City, Taiwan
’Department of Pediatrics, National Taiwan University and Hospital, Taipei City,
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*Health Center, National MiaoLi Senior High School, MiaoLi County, Taiwan
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Background and Aims: Parents are often anxious when dealing with a febrile child and
may lack the knowledge to determine the appropriate interventions. Although
educational interventions for parents of febrile children have been examined, few have
evaluated the comprehensive elements of parents’ knowledge, attitudes, skills, and
social influence of fever management. This study aims to evaluate the effects of
aparental Fever-Education program based on Information-Motivation-Behavioral
Skills Model.

Methods: A pre-post test experimental design was conducted. Parents of 3-month to 6-
year old febrile children who visited a pediatric clinic were randomly assigned to face-
to-face (FF, n=67) or telephone-counseling (TC, n=66) groups. Parents of the FF
group received a face-to-face fever-education with a brochure during the clinic visit,
while TC group received telephone fever-education after completing the 3-day
questionnaire. Parental knowledge, attitude, social norms, skills and self-efficacy for
fever management were evaluated by a 23-item Parental Fever Management Scale
(PFMS) at baseline, 3-day, and 6-month after the clinic visit.

Result: At 3 days, the FF group showed significant increases in all PFMS scores (p

Conclusions: A structured Fever-Education program significantly improved parents’
knowledge and behavioral skills. Face-to-face education is preferred, but telephone-
counseling with brochure was effective. Further studies would determine whether
these measures change behavior under the strong social norms.



ESPID-0316
MODERATED E-POSTER WALK 2 - EPIDEMIOLOGY AND PUBLIC HEALTH 1

ASSESSING VACCINE ATTITUDES AND BELIEFS AMONG MEDICAL
STUDENTS IN UKRAINE: FINDINGS FROM A SURVEY CONDUCTED AT
BOGOMOLETS NATIONAL MEDICAL UNIVERSITY

A. Wasey', A. Radysh?, V. Krasiuk?, M. Bachmaha?®, B. Skurkovich?, P. Hirway?,
P. Vivier®, N. Rybak®, T. Flanigan®, V. Petrenko?®
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3Public Health, Alpert Medical School of Brown University, Providence, USA
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BACKGROUND/AIMS: Ukraine has the lowest immunization rates of any European
country. Potential reasons for low immunization rates include physician inadequacy
in advocating for vaccination, vaccine shortages, and public mistrust of

vaccinations. This study sought to determine beliefs and fund of knowledge about
vaccines and vaccinations in medical students at Bogomolets National Medical
University, one of the premier medical educational institutions in Ukraine.

METHODS: We created a 30-question survey, which was administered in June 2014
to 463 medical students in their clinical (third through sixth) years at

Bogomolets. The written survey contained questions regarding vaccine safety,
contraindications, beliefs in the need to vaccinate, and the adequacy of vaccine
education at the students’ medical school.

RESULTS: Of the surveys distributed, 95% (438) were eligible for analysis. Of the
survey respondents, 39% (175) stated they were satisfied with the vaccine education
provided by their medical school. We found varying rates of opinions and knowledge
regarding vaccines and clinical indications. Only 8% (36) of respondents stated the
media describes vaccines as very safe. 86% (371) of respondents felt vaccines are
beneficial, and 69% (302) felt the polio vaccine is still necessary. Forty-five% (183)
were unsure if vaccines cause autism. Only 4% (7) indicated they would never defer
vaccinations in an afebrile child with a cold. Forty-six% (187) were either very
hesitant or somewhat hesitant about administering vaccines.

CONCLUSIONS: Medical students participating in the survey are not adequately
prepared to improve vaccination rates and decrease the heavy burden of vaccine
preventable disease in Ukraine.
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MOLECULAR-GENETIC STUDIES OF PSEUDOMONAS AERUGINOSA
ISOLATED IN CYSTIC FIBROSIS

G. Petrova®, T. Strateva?, P. Perenovska®, |. Mitov?

'Department of Pediatrics,

University Hospital " Alexandrovska" Medical University Sofia, Sofia, Bulgaria
“Department of Medical Microbiology, Medical University Sofia, Sofia, Bulgaria

Pseudomonas aeruginosa plays a key role in the progression of the lung disease in
cystic fibrosis (CF).

For the period 2006-2012 a total of 168 strains of P. aeruginosa from the sputa of
106 CF patients were studied to determine the frequency distribution of genes
encoding virulence factors with pathogenetically different meaning. Using PCR the
following genes were amplified: algD (encoding alginate), pilB (fimbrial protein PilB
of type 1V pili), nanl (neuraminidase), lasB (elastase LasB), plcH (hemolytic
phospholipase C), exoS (exoenzyme S) , exoU (exoenzyme U), exoT (exzoenzyme T)
and exoY (exzoenzyme Y). For nanl amplification nucleotide sequencing was
performed.

The genes for algD and plcH were wide spread - 85.7% and 71.4% resp.
Frequencies of genes for type Il effector proteins with cytotoxic properties: exoS -
52.4%, exoU - 28.6%, exoT - 100% , and exoY - 85.7%. The genes for pilB and nanl
were identified in 9.5% and 38.1% respectively. P. aeruginosa strains with nanl gene
were isolated from 32 patients with frequent exacerbations and serious clinical
condition.

The pathogenesis of P. aeruginosa respiratory infections is defined by an
elaborated "arsenal " of cell-associated and extracellular virulence factors. The main
factor for the adhesion was the slime composed of alginate. Frequency of nanl-
positive strains was moderate and in direct correlation with the prevalence of patients
in good clinical condition in this study. Molecular genetic evidence of this gene can be
used as an indirect measure for assessing the progression of pulmonary disease in CF
patients.
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STATUS OF MEASLES AND RUBELLA ELIMINATION IN THE WHO EUROPEAN
REGION

A. Shefer', M. Ben Mamou?, S. Deshevoi', S. Huseynov?, D. Jankovic!, M. Muscat*
vaccine preventable diseases and immunization,

World Health Organization Regional Office for Europe, Copenhagen @, Denmark

All 6 WHO Regions have goals for eliminating measles and 3 for rubella. The 53
countries of the European Region have committed to measles and rubella elimination
by 2015. The European Regional Verification Commission (RVC) for Measles and
Rubella Elimination, an independent panel of experts, conducts annual reviews of
reports submitted by national verification committees (NVC) to assess the status of
interruption of endemic transmission of these diseases in each country. Essential
criteria supporting interruption include absence of endemic transmission in the
presence of high-quality surveillance systems and genotyping evidence. By the end of
2014, 50 countries had established a NVC. For 2013, the RVC concluded that measles
and rubella endemic transmission had been interrupted in 22 and 24 countries,
respectively. However, 7 of these countries had immunity gaps in the population
thereby at risk of re-establishing transmission. The elimination status of some
countries (8 for measles, 10 for rubella) could not be verified due to poor quality or
incomplete data. Additionally, adequate documentation of virus transmission
pathways was generally lacking because of missing genomic sequence data and
insufficient linking of clinical, epidemiological and laboratory data. Ten countries
could not be assessed: 7 countries did not submit reports and 3 countries’ reports were
deemed inadequate for assessment. The status of measles and rubella elimination in
the Region was similar to that in 2012, with regards to number of countries with
interrupted endemic transmission and ability to document virus transmission
pathways. However, the overall quality and timeliness of reports had improved.
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PREVALENCE OF MATERNALLY TRANSFERRED ANTI-MEASLES ANTIBODIES
IN SRI LANKAN INFANTS

N. Muthiah', P.P.S.L. Pathirana®, S. Peiris?, S.M. Handunnetti®, G.C.S. Galagoda*
'Department of Parasitology, Faculty of Medicine University of Colombo,
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“Epidemiology Unit, Ministry of Health, Colombo 10, Sri Lanka

3Institute of Biochemistry Molecular Biology and Biotechnology,

University of Colombo, Colombo 03, Sri Lanka

“Department of Virology, Medical Research Institute, Colombo 08, Sri Lanka

Introduction: Primary protection against measles during early infancy is provided by
maternally transferred antibodies and it gradually decreases with time. Measles
vaccination schedule was changed in Sri Lanka with the introduction of triple
combined vaccine (MMR) in October 2011. Fourteen months after this change, an
outbreak of measles was reported in which approximately 40% of the total infected
was infants below 1 year of age.

Objectives: Determining sero-prevalence of anti-measles IgG antibodies in newborns
and 6-12 months old infants, thereby determining the waning-off of these antibodies.

Method: Blood samples were collected from 6-12 month old infants (n=280) at
Medical Officer of Health (MOH) area clinics and from newborns (n =100) at De
Soysa Maternity Hospital, Colombo after obtaining ethical clearance and participants'
written consent. Sera was separated. Serum antibody levels were measured using
commercial ELISA kits following manufacturers’ instructions.

Results: ELISA results showed that 97% of newborns were sero-positive whereas
only 10.7% of 6-12 month old infants were sero-positive for measles antibodies. There
was significant negative correlations between the age of the infants and the antibody
levels in 6-12 month old infants (r=-0.413; P<0.0001). All infants were sero-
negative by the completion of nine months of age.

Conclusions: Prevalence of anti-measles antibodies at birth was higher in the
newborns but, majority of the infants were unprotected by completion of 9 months
with the decay of maternal antibodies and were susceptible for infection. Vaccination
timing may have to be reconsidered.

Acknowledgement: Medical Research Institute (48/2011) & National Science
Foundation (NSF/SCH/2013/07).
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EPIDEMIOLOGIC AND ECONOMIC IMPACT OF NON-FUNDED VARICELLA
VACCINATION, WITH MEDIUM-HIGH VACCINE COVERAGE, IN SPAIN.
A. Diez-Gandia!, R. Villanueva?, J.A. Morafio?, L. Acedo?, J. Mollar®, J. Diez-

Domingo*

'Medicina de Familia, Hospital Universitario La Fe Valencia, Valencia, Spain
?Instituto de Matematica Multidisciplinar, Universidad Politécnica de Valencia,
Valencia, Spain

®Medicina Preventiva, Hospital Universitario La Fe Valencia, Valencia, Spain
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BACKGROUND AND AIMS: Varicella vaccination in Spain is not recommended by
Public Health, however the Spanish Paediatric Association does. Vaccine coverage of
about 50% in children was achieved. The Spanish Medicine Agency retired the
vaccine for the potential shift of the disease to older ages. AIM: To assess the impact
of this partial vaccination supported by parents.

METHODS: The transmission of the disease was modelled by a compartmental
system consisting of 5 states (susceptible-latent 1st week-latent 2nd week-infected-
recovered) and 5 age groups (0-6 months; 6-12 months; 1-3 years; 3-12 years; older
than 12). Vaccine program: Two doses at 12 months and 3 years of age, with coverage
50-70%, and a Public Health catch up of susceptible at 12-years-old with coverage
90%. Birht cohort of VValencia 47500 children. 2-dose vaccine effectiveness 97%, 1%
loss of efficacy from years 15-23.

RESULTS: The catch up program avoided the shift disease to older ages, even with a
1% loss of vaccine effectiveness (figure 1).This program was cost saving from the
Public health and the societal perspective, where parents pay for the vaccine (Table 1)
at any vaccine coverage.

v 183 -> 50%
v 143 -> 680%
v 183 > TO0%
w 183 -> B0%
v 143 -» 90%

EERR



CONCLUSION: A free vaccination program pay by parents does not to produce any
epidemiological harm and is cost saving for the society.

Difference Payers .o ronce Total Cost

Coverage Payers perspective Total Cost E:;sepectlve vs base Vs base case
Base Case 0% 4,389,925 12,822,330

50 2,181,501 9,570,811 -2,208,424 -3,251,519
60 1,735,576 9,147,873 -2,654,349 -3,674,457
70 1,301,485 8,752,787 -3,088,440 -4,069,543
80 912,521 8,493,597 -3,477,404 -4,328,733
90 630,673 8,574,043 -3,759,252 4,248,287
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THE IMPACT OF VARICELLA VACCINATION ON THE BURDEN OF HERPES
ZOSTER: MODELLING THE EFFECT OF EXOGENOUS AND ENDOGENOUS
BOOSTING
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Background and aim:

Two immune system processes inhibit reactivation of varicella-zoster virus (VZV) as
herpes zoster (HZ): asymptomatic endogenous reactivation and periodic exogenous
exposure to circulating VZV. The weighting of each process may be of importance
when considering public health impact of routine childhood varicella vaccination on
HZ. We analyzed the effect of varying assumptions on relative weighting of
exogenous and endogenous boosting following introduction of varicella vaccination.

Methods:

Age-structured dynamic transmission model was adapted and fitted to the
seroprevalence of varicella in France without vaccination with an empirical contact
matrix. Two-dose vaccination schedule was introduced at 12-/18-month-old, with
vaccine efficacy and coverage of 65%/95% and 90%/80%, respectively. Exogenous
boosting was based on several assumptions: immunity duration against HZ, age-
dependent boosting and HZ reactivation rates calibrated to reproduce HZ incidence.
Maximum value of endogenous boosting was considered the same as for exogenous
boosting and obtained by multiplying the force of infection at steady pre-vaccination
state with age-dependent boosting rates. The model tested various weighting of
exogenous and endogenous boosting (100%/0%, 75%/25%, 50%/50%, 25%/75%,
0%/100%).



Results:

Pre-vaccination HZ incidence was 3.96/1,000 population and similar for all scenarios.
In presence of vaccination, the model predicted various effects on HZ in terms of long
term impact, duration and magnitude of temporal HZ increase (Table).

Conclusions:

Assumptions on relative weighting of exogenous and endogenous boosting effects
may have an important and varied impact on HZ burden following introduction of
universal childhood varicella vaccination.

Table: Effects of exogenous and endogenous boosting on herpes zoster burden post varicella

vaccination introduction.

Parameters Exogenous-Endogenous (%)

100-0 75-25 | 50-50 | 25-75 | 0-100
Decrease in HZ by year 80 (%) 62.6 63.6 64.6 65.5 66.3
HZ above pre-vaccine rate (total years) 21 10 3 2 0
Max HZ increase (%) 37 18 08 02 0
Max HZ increase (at year) 8 3 2 1 NA

HZ: herpes zoster.
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AN OBSERVATIONAL STUDY OF KAWASAKI DISEASE INCIDENCE IN
CHILDREN AND ADOLESCENTS
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Background and aims A very low but increasing UK incidence of Kawasaki disease in
those <5 years was reported to 2000.We estimated the incidence in a wider age range,
and investigated trends across study years and between seasons.

Methods A case definition for use with UK primary care records was developed. The
THIN database of electronic patient records was searched to identify those with an
entry indicating Kawasaki disease. These records were compared to the case definition
and a date of onset assigned. The incidence, age-sex distribution, and trend in seasonal
and temporal distribution were estimated for cases aged <20 years between 2008 and
2012 inclusive.

Results The annual incidence of Kawasaki disease was 2.8 per 100,000 population
(95% CI 1.9, 4.1) under 20 years and 9.1 (95% CI 7.3, 11.2) under five years, with
more males (55%) and a fifth of cases diagnosed after five years of age. The highest
incidences were at 6-12 months and 36-48 months. There was no trend in incidence
over the study years (p=0.10 adjusted for sex and month), or between seasons (p=0.65
adjusted for year and sex). Inclusion of cases diagnosed as probable or possible
Kawasaki disease increased the incidence to 3.0 per 100,000 (95% ClI 2.0, 4.3).

Conclusions An algorithm allowing case ascertainment of Kawasaki disease from
primary care records provided an updated incidence with no significant increase over
the study period or differences between seasons. Some inconclusive discharge
diagnoses suggest a lack of confidence in diagnosing the condition.
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Background and aims. Hand foot and mouth disease (HFMD) and herpangina (HA)
are usually benign illnesses. Rare fatal neurological complications with cardio-
pulmonary failure associated with enterovirus 71 (EV-AT71) justifies reinforcing the
surveillance and investigation of HFMD in Europe.

Methods. A citywide sentinel system for HFMD previously set up in Clermont-
Ferrand, France showed its feasibility during 4 years. From the 1% April 2014,
epidemiological, clinical and virological surveillance have been extended to a national
scale.

Results. Epidemiological surveillance consists in weekly reporting the number of
HFMD/HA cases over the total number of consultations by all volunteers
paediatricians. Clincal-virological surveillance relies on 47 paediatricians selected by
stratified sampling on French regions. After parental consent, throat or buccal swabs
were taken from children presenting with HFMD/HA and prospectively sent along
with a standardized report form to the national reference centre for EVs. EV molecular
detection and genotyping were performed with prospective feed-back on results. The
first eight months of existence of this surveillance have proved its efficiency in
identifying two epidemic waves of HFMD. As of 31% December 2014, a total of 628
children were enrolled; 497 (79%) presented with an enterovirus infection. Five EV-
AT71 infections were detected. However, to ensure the sustainability of this
surveillance, enrolment of children should be simplified.

Conclusions. This is the first sentinel system for HFMD in a European country at a
national scale. This should provide accurate information on epidemiological trends of
HFMD in France and allow early detection of epidemics and upsurge of EV-A71
infections.
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Background and aim:

Neisseria meningitidis causes up to 1,700 invasive meningococcal disease (IMD)
cases annually in Turkey. No vaccination is currently in place. We assessed the cost-
effectiveness of a 1-dose MenACWY-TT vaccination among 1-year Turkish toddlers
compared with no vaccination.

Methods:

An annual population static model reproduced variable epidemiologic IMD patterns
over a 100-year time-horizon, based on observed IMD incidence among under 16-year
old population adjusted by a random parameter (+/-20%) accounting for annual
variability. Vaccination effectiveness was calculated from IMD serogroup and age
distribution, estimated serogroup specific vaccine effectiveness, duration of
protection, and vaccination coverage. IMD and associated sequelae related lifetime
costs and quality adjusted life-years (QALY's) were assigned to each model-projected
IMD. Costs and QALY's were extracted from international literature and adapted to
the Turkish setting, applying a 3.5% discount rate. A vaccine price of 17,5$ was
assumed and the incremental cost-effectiveness ratio (ICER) comparing MenACWY -
TT toddler vaccination with no vaccination was calculated. Univariate sensitivity
analyses on ICER were conducted varying IMD incidence, costs, QALY and vaccine
parameters (+/-20% base case). The vaccine price to reach 3-x gross domestic
product/capita ($32,916: cost-effectiveness threshold) was determined.

Results:

MenACWY-TT toddler vaccination was modelled to prevent 198 cases annually on
average. Vaccination was cost-effective ($11,055/QALY discounted; $4,933
undiscounted) and remained cost effective for a vaccine price up to $31.1/dose ($59.3
undiscounted) compared with no vaccination. The base case ICER ranged from
$6,545/QALY to $17,819/QALY over the sensitivity analyses.



Conclusions:

Implementing MenACWY-TT among Turkish toddlers was modeled to be cost-
effective.
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UK PREPAREDNESS FOR CHILDREN WITH EBOLA INFECTION
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Introduction

No child with Ebolavirus disease (EVD) has been diagnosed in the UK, but
practicalities of assessment, diagnosis, transport and care for children with EVD were
previously not established. The Ebola outbreak prompted development of a paediatric
clinical pathway, which balances paediatric specialist care and staff safety.

Methods

A new paediatric pathway was developed for the UK NHS through a process of
consensus-building mediated by weekly NHS England teleconferences.

Outcome

A UK child with confirmed EVD should be transferred by a designated team to, and
cared for in, a bed isolator (Trexler tent) at a national specialised High Level Isolation
Unit (HLIU), rather than be cared for at a paediatric centre. Paediatric clinical staff
should be mobilised to the HLIU. The Department of Health has recommended that
level 3 critical care is not part of normal care, but sedation and intubation may be
needed for safe delivery of care for children in a bed isolator, for instance during
central line insertion. Level 3 care should not be initiated in children with EVD outside
the HLIU. Whether parents can remain with their child during transfer and subsequent
admission depends on public health concerns, the best interests of the child and the
EVD status of the parent.

Conclusion

Planning for care of a child with EVD has prompted discussion around ethical and
practical challenges. There is a balance between a cautious approach, based on
public health concerns, and the best care for the individual child.
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J. Cross?!, B. Morales-Aza’, |. Vipond?, P. Muir?, V. Thors?, A. Finn*

1Schools of Clinical Sciences and Cellular and Molecular Medicine,

University of Bristol, Bristol, United Kingdom

’Regional Virology Laboratory, PHE, Bristol, United Kingdom

BACKGROUND AND AIMS: Kingella kingae (KK) has become recognised as the
cause of a significant proportion of paediatric bone and joint infections. However
there are few data concerning the normal life cycle of this organism in humans and
although oropharyngeal carriage has been reported, no information is available about
its presence and behaviour in the nasopharynx.

METHODS: In winter 2011-12, up to 5 nasopharyngeal swabs taken at 4-6 weekly
intervals were collected from each of 150 children attending pre-school nurseries in
Bristol, UK into STGG broth and stored at -80°C. DNA was extracted from broth
samples and KK was identified by qPCR targeting the rtxA and rtxB genes using
published primers. Samples were considered positive if above threshold after <=35
PCR cycles.

RESULTS: 21/640(3.3%) samples were positive for either one or both rtxA & B (11
both, 5 rtxA only, 5 rtxB only). Of the 20 colonised children (12M, 7F, 1 no data; Age
range 0.9-4y; rhinitis score range 0(min)-3(max)), only one had more than one
positive sample (two on sequential visits) suggesting that duration of carriage may
usually be less than 4-6 weeks. The number of cycles of amplification ranged from 29
to 35 meaning that absolute density of colonisation varied over approximately 100
fold with the large majority towards the lower end of this range.

CONCLUSIONS: KK nasopharyngeal carriage is found in a minority of healthy pre-
school children and appears to be at relatively low density most of the time and
relatively transient.



ESPID-1054
MODERATED E-POSTER WALK 3 - EPIDEMIOLOGY AND PUBLIC HEALTH 2

PROGRAM OF SCREENING AND DIAGNOSING OF CONGENITAL CHAGAS
DISEASE IN CATALONIA(2010-2012)

P. Ciruela Navas?, L. Basile!, M.J. Vidal*, S. Hernandez?, M. Jane Checa'
'Government of Catalonia, Public Health Agency of Catalonia, Barcelona, Spain

Introduction:

In Catalonia (Spain) has been implemented a systematic screening program for
prevention of congenital transmission of Trypanosoma cruzi in Latin American
pregnant women in 2010.

Methods:

We analyzed the reported cases to the Register volunteers of congenital Ch