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Neonatal Infection Surveillance Database  

 

PROTOCOL 

 

Abstract 

Surveillance of bacteraemia and antibiotic resistance among networks of Neonatal units in other countries is used to monitor 

changes over time and between units, and to evaluate the implementation of infection control measures. Extrapolating from 

reports from these networks suggest that up to 20% of Neonatal unit admissions in the UK would have at least one episode of 

bacteraemia, with mortality ranging from 1-40%. In the UK, information is lacking on bacteraemia rates in Neonatal units. 

 

The proposed establishment of a sustainable neonatal infection surveillance system, initially in London, would determine the 

variation in rates of bacteraemia and antibiotic resistance among 4 Neonatal units over time, adjusted for risk factors eg birth 

weight. The 5 year prospective phase of the study will be based on active clinician surveillance of bacteraemia concurrent with 

routine microbiological reports to identify missed cases. Time trend analyses will be based on combined prospective and 

retrospective data, over 10 years in some units, combined with information on denominators and risk factors. 

 

The strategy is in keeping with the House of Lords Select Committee report on ‘Fighting infection’ (published 18.7.03), which 

recommended making infection surveillance a clear evidence based priority, establishment of collaboration between scientists 

(microbiologists), clinicians and epidemiologists, and encouragement of the use of electronic capture, and dissemination of 

information about infection.  
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Introduction and background 

 

Infection is a significant cause of mortality and morbidity among neonates. This is particularly so for infants born prematurely. 

The explanation lies in their relative immune deficiency: newborns and particularly premature newborns have a number of 

quantitative and qualitative deficiencies of their immune system eg of immunoglobulin and neutrophils. Additionally, they are 

subject to highly invasive supportive care such as ventilation and central venous access.  

 

There are currently no data defining the UK burden of neonatal infection in terms of specific pathogens, their incidence, 

antibiotic susceptibility profiles and mortality. Group B streptococcus (GBS) is thought to be the leading cause of early onset 

neonatal infection and has been the subject of a national (BPSU) surveillance study. This study estimates that approximately 

600 episodes of invasive GBS disease occur in neonates and infants < 90 days of age in the UK every year (Heath PT, Balfour 

G, Weisner AM, et al. Group B streptococcal disease in UK and Irish infants < 90 days of age. Lancet 2004;363:292-4). This 

study was based on active reporting by the majority of paediatricians and microbiologists in the UK. It will not be possible to 

repeat such a surveillance study for other less common neonatal pathogens. It is proposed however, that enhanced, active 

surveillance in a sufficient number of neonatal units can generate representative data, which will allow extrapolation to the 

entire UK. Defining the size of this problem is vital when considering priorities for and methods of prevention. Ultimately too 

when studying the impact of prevention policies.  

 

Other countries such as the USA (the NICHD Neonatal Research Network) and Australia (Australasian Study Group for 

Neonatal Infection) have attempted to define the problem of neonatal sepsis through a similar collaboration of neonatal units. 

As a result they have been able to determine their incidence of neonatal pathogens and to document the change in incidence 

with time (e.g. Pediatr Infect Dis J 1999;18:524-8), as well as the impact of intrapartum antibiotic therapy.  

 

The proposal is guided and supported by national priorities, such as The Chief Medical Officer report “Ahead of the Curve” 

which recognises that Newborn babies, especially those who are premature or low birth weight and admitted to neonatal 

intensive care are particularly vulnerable to infection; that effective organisation of specialist facilities is required to deal with 

infections in newborn babies; the importance of good surveillance for infection and also emphasises the threat posed by 

antimicrobial resistance and health care associated infection. These are particularly relevant in the context of neonatal 

infections. The strategy is also in keeping with the House of Lords Select Committee report on ‘Fighting infection’ which 

recommended making infection surveillance a clear evidence based priority, establishment of collaboration between scientists 

(microbiologists), clinicians and epidemiologists, and encouragement of the use of electronic capture, and dissemination of 

information about infection.  

 

 

It is proposed therefore to establish a web-based database, which will facilitate active surveillance for bacterial infections 

through a network of neonatal units, using standardised definitions, proformas and microbiological techniques.  The centralised 

and secure web-based database will allow real-time entry of data and rapid and timely analysis of results.  

 

Aims 

 

The goal of the study is to improve quality of neonatal care by establishing routine neonatal infection surveillance to provide 

information on the burden of neonatal bacteraemia and antibiotic resistance and their changing patterns over time. At a later 

point this may provide a platform on which to facilitate the evaluation of interventions and diagnostic tests.  

 

Specific objectives: 

 

 To define the numbers of significant bacterial infections occurring in the neonatal units and to calculate the incidence of 

significant infections; 

 To define the antibiotic susceptibility profiles of significant neonatal bacterial infections; 

 To describe the features of neonatal bacterial infections in terms of gestation and birth weight, age of onset, clinical 

presentation and prior antibiotic use. 

 

Participants 

 

Several neonatal units in the UK have agreed to participate in this surveillance. Some of them already collaborate on a 

Meningitis Research Foundation funded GBS case control study in which cases of GBS disease are being identified and 

recruited to a case control study (P.I. PT Heath).  

 

Methods 

 

A specific neonatal Doctor at each centre will be responsible for data collection and data input. As cases arise they will be 

entered onto the database. 
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A case of infection will simply be defined as: 

A positive result on one or more bacterial cultures obtained from a normally sterile site eg blood or CSF. 

 

Data to be collected: 

Contributing hospital 

DOB (for calculation of age at infection) 

Gender 

Birth weight 

Gestation 

Ward type 

Date blood culture taken 

Pathogens isolated 

Whether the child received antibiotics 24hrs before the culture was taken 

Whether the mother received antibiotics in the week before delivery 

Intravenous or arterial lines in place at time the culture sample was taken 

Clinical conditions associated with the infection. 

 

 

On a 6 monthly basis, the network coordinator will liase with the microbiology laboratories at each Unit and obtain a list of 

positive cultures. These will then be crosschecked with the database to ensure that cases have not been missed. 

 

The central database will be anonyms with subjects identified only by study number and date of birth. Once age at infection has 

been calculated the DOB will be removed from the database. Each participating unit will hold its own secure database in order 

to link the infants' identifying data with study numbers. All data will be stored in compliance with the Data Protection Act 

2018, which implements the EU wide General Data Protection Regulations (GDPR) into UK law. The relevant information to 

the participants is detailed in the study poster.  

 

The database is hosted at St George’s University of London. The responsible individual is Dr Adam Witney. His address is: 

 

Dr Adam Witney 

Bioinformatics Research Scientist,  

Division of Clinical Sciences 

Institute of Infection and Immunity 

St George's University of London 

Cranmer Terrace London 

SW17 0RE 

Email:awitney@sgul.ac.uk 

 

Permission has been given by the Head of Operations, PIAG for this approach. 

 

At each centre there would be a key neonatalogist and key microbiologist. The Steering Group for the database will be 

composed of representatives from the centres. At present there are 4 participating units but it is proposed to increase the 

number of units over the next year. The content and design of the database is based on extensive discussion (email and face to 

face meetings) with the current participating units and an external IT consultant and has been successfully used at the St 

George's Hospital site.  

 

Notices will be placed in the participating Units indicating that they are part of the network and that if they choose, parents can 

refuse to be included on the database. 

 

Plans for data analysis 

The analysis will be descriptive: the incidence of infection, the pathogen distribution, antibiotic resistance patterns and key  

neonatal variables e.g. gestation, birth weight. Infection will be divided into early onset infection (onset 0-6 days of age) and 

late onset infection (onset 7 days of age or more). 

  

The incidence of neonatal infection will be calculated from the number of episodes of definite infection in the database  

occurring per year divided by the number of live births occurring in participating units per year and presented with 95% 

confidence intervals. This will be analysed further according to birth weight and by gestation to calculate the birth weight / 

gestation – specific incidence of infection. 

 

Scheduling of the study 

It is anticipated that the study would start (with regard to data collection) 1 April 2005 for a 5 year period. 
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Outputs from the study  

Six monthly analyses and an annual report will be produced detailing the epidemiology of neonatal sepsis in participating 

centres. After 2 years a paper summarising data will be submitted to a peer-reviewed journal. 

 

The database will provide a baseline, which will then support other research activities. For example, it may later be used  

for studies with the following objectives: 

 

 Define the numbers of significant viral infections occurring in the neonatal units and calculate the incidence; 

 Compare the incidence of infection in different units and correlate with other factors in those units eg antibiotic use, 

antibiotic choice, microbiological techniques; 

 Define the incidence of clinical sepsis (i.e. culture –ve but clinically apparent sepsis) in the neonatal units;  

 Define the risk factors for specific infections through case control studies; 

 Conduct studies of new techniques of sepsis detection eg PCR; 

 Collect isolates from cases of bacterial sepsis for more detailed microbiological / molecular analysis. 

 

These would all be subject to new ethics applications. 

 

 


