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- Further progress in decreasing child mortality depends on reducing the 2·9 m neonatal deaths each year, 

around a quarter of which are directly due to infection

- 6·9 m neonates required treatment for possible serious bacterial infection in 2012 in high-burden settings

Lancet 2015

Neonatal Infection: 
“A major burden with minimal funding”



Burden of AMR 

in neonates

Lancet 2015

o Retrospective observational study, 4 years 

(2007 – 2010), Kolkata, India:

MDR in 50%; carbapenem resistance in 30% 

of Acinetobacter spp; pan-resistance in 5

Paediatrics and International Child Health 2014

o MDRGN: a major cause of EO & LO 

neonatal sepsis in India & widespread in 

the community.

Arch Dis Child Fetal Neonatal Ed 2012;97:F182–7



ARPEC point 

prevalence survey in 

2012 – 41 countries 



*Treating CoNS only when culture 

+ve…not empirically….

Arch Dis Child 2013;98:146–154

• only 57% of isolates susceptible to 

benzylpenicillin/ampicillin & gentamicin 

and only 56% susceptible to 3rd-gen cephalosporins

• main gaps in antibiotic coverage were due to enteric Gram-

negative bacilli, particularly Klebsiella



A global surveillance network focused on collection of 

data on neonatal and paediatric antimicrobial 

prescribing and resistance.

 Unique global surveillance system

 Uses customised online tool to collate information about neonatal and 

paediatric prescribing, including microbial culture data and AMR patterns

 Administrative base at St George’s, University of London

 12 paediatric centres participating, covering 6 continents

 Full roll-out Q1 2016 following successful pilot in 2015



Expert Rev Anti Infect Ther 2014

Cochrane Database Syst Rev. 2011

Pharmacotherapy 2015

Antimicrob Agents Chemother 2014

Clin Infect Dis 2012

Optimising management of MDRGNB infections

• Neonatal studies generally show lower rates of toxicity 

for most antimicrobials

• Recent re-evaluation of dosing strategies e.g. targeting 

Cmax with gentamicin: use higher doses

• Combination therapy with 2 or more active drugs 

associated with increased efficacy: use new 

combinations

• Role for co-amoxiclav in neonatal infections: use new 

formulations



Review of “older agents”: Fosfomycin

Pharmacokinetics

 can be taken orally as well as intravenously and 

intramuscularly

 good penetration of tissues with favourable side 

effect profile

 in vitro susceptibility of MDRGNB is high:

 MIC susceptibility breakpoint of 64 mg/L: 

– 97% of 1657 ESBL-producing Escherichia coli 

isolates susceptible

– 81% of 748 ESBL-producing Klebsiella

pneumoniae isolates susceptible 

Lancet Infect Dis. 2010 Jan;10(1):43-50

 in vitro data suggests synergy with some antibiotic 

agents 

Access to Fosfomycin

 Licensed for use IV in Europe

AAC 2015



1. Pharmacological and pharmaceutical stream

• Strengthen PK/PD data to support optimal dosing of current antibiotics as 

recommended by WHO (aminopenicillin and gentamicin)

• Literature review to assess limits of current knowledge

• in vitro and in vivo assessments of PK and synergy

• Identify gaps in PK data that should be addressed in a clinical trial

• Consideration of appropriate formulations for neonates in different settings 

Professor William Hope, University of Liverpool, Professor John Van den Anker, Director of Pediatric Clinical Pharmacology at Children’s 

National Medical Center in Washington, Dr Joe Standing, Principal Research Associate, Institute of Child Health, UC, Professor Herman 

Goossens, Professor of Microbiology at the University of Antwerp, Professor Samir Saha, Professor of Microbiology and Executive Director of 

The Child Health Research Foundation at the Bangladesh Institute of Child Health, Dhaka Shishu Hospital, Dhaka, Bangladesh



Novel combinations: 

fosfomycin

Stage 1. Defining the extent and nature of the interaction against Gram negative pathogens

• 5 strains of: Pseudomonas aeruginosa, Enterobacteriacae (E. coli and Klebsiella pneumoniae) and 

Acinetobacter baumannii (wild-type and defined mutants) 

• fosfomycin-based combinations: (1) + amikacin; (2) + ciprofloxacin; (3) + aztreonam, (4) + meropenem

• study combinations against each of the 15 strains (60 experiments) in shaking flasks: estimate the 

temporal changes in total bacterial density and the resistant subpopulations 

• The interactions will be classified as additive, synergistic or antagonistic and ranked in terms of 

magnitude and their ability to suppress the emergence of drug resistance

• The leading 3-4 regimens that result in killing and prevent the emergence of drug resistance will be 

studied in the Hollow Fibre Infection Model (HFIM)

Stage 2. HFIM to define PK-PD relationships of fosfomycin-based regimens

• Experimental models will be conducted for up to 14 days to provide a study duration that is clinically 

relevant and will provide a robust test of combination chemotherapy  

• Human-like (neonatal) PK will be simulated in the HFIM. 

• Relationship between drug exposure (i.e. PK) and the antimicrobial effect (bacterial killing and the 

emergence of drug resistance) will be described using mathematical models.  



2. Clinical Trial stream

 Reviews show lack of agreement between old trials (JAC 2013)

 Global consensus meeting needed to facilitate harmonisation of neonatal sepsis clinical trial 

design – essential for development of future antimicrobials and regimes

 …….Development of SPRING group at LSHTM 

(Strengthening Publications Reporting Infections in Newborns Globally)

 Clinical trials: likely to be conducted in settings with endemic MDRGN infections 

 Need consideration of legislation, ethics, stakeholders, cultural issues surrounding consent……

 The aim of this component is to build a collaborative platform of global neonatal sepsis clinical 

trials, through which a programme of potential optimal treatment regimens could be studied 

rapidly and efficiently. 

 initial proposed study is a targeted phase 1/2a PK and safety study of fosfomycin in 

combination with another antibiotics in neonates



Summary

 This proposal aims to develop a strategic pharmacometric, microbiological and 

clinical trial network for optimising existing antimicrobial options and rapidly 

and efficiently re-entering older antimicrobials into routine clinical practice. It 

recognises that currently a large number of neonates and infants cannot 

access appropriate antibiotic treatment for MDRGN serious bacterial infections

 address key gaps in knowledge about current management of neonatal 

sepsis in the context of endemic rates of MDRGNB and in LMIC settings

 strengthen pre-clinical and clinical evidence base with regard to empirical 

regimes for treatment of neonatal sepsis 

 support in vitro studies of novel antimicrobial combinations, with a focus on 

fosfomycin

 develop new standardised definitions for conducting neonatal antimicrobial 

trials and define the optimal design for neonatal sepsis clinical trials in the 

context of current regulatory requirements & LMIC settings

 conduct a phase 1 trial based on new pre-clinical data


