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STATUS OF NATIONAL STANDARD METHODS

National Standard Methods, which include standard operating procedures (SOPs), algorithms and
guidance notes, promote high quality practices and help to assure the comparability of diagnostic
information obtained in different laboratories. This in turn facilitates standardisation of surveillance
underpinned by research, development and audit and promotes public health and patient confidence
in their healthcare services. The methods are well referenced and represent a good minimum
standard for clinical and public health microbiology. However, in using National Standard Methods,
laboratories should take account of local requirements and may need to undertake additional
investigations. The methods also provide a reference point for method development.

National Standard Methods are developed, reviewed and updated through an open and wide
consultation process where the views of all participants are considered and the resulting documents
reflect the majority agreement of contributors.

Representatives of several professional organisations, including those whose logos appear on the
front cover, are members of the working groups which develop National Standard Methods. Inclusion
of an organisation’s logo on the front cover implies support for the objectives and process of preparing
standard methods. The representatives participate in the development of the National Standard
Methods but their views are not necessarily those of the entire organisation of which they are a
member. The current list of participating organisations can be obtained by emailing
standards@hpa.org.uk.

The performance of standard methods depends on the quality of reagents, equipment, commercial
and in-house test procedures. Laboratories should ensure that these have been validated and shown
to be fit for purpose. Internal and external quality assurance procedures should also be in place.

Whereas every care has been taken in the preparation of this publication, the Health Protection
Agency or any supporting organisation cannot be responsible for the accuracy of any statement or
representation made or the consequences arising from the use of or alteration to any information
contained in it. These procedures are intended solely as a general resource for practising
professionals in the field, operating in the UK, and specialist advice should be obtained where
necessary. If you make any changes to this publication, it must be made clear where changes have
been made to the original document. The Health Protection Agency (HPA) should at all times be
acknowledged.

The HPA is an independent organisation dedicated to protecting people’s health. It brings together
the expertise formerly in a number of official organisations. More information about the HPA can be

found at www.hpa.org.uk.

The HPA aims to be a fully Caldicott compliant organisation. It seeks to take every possible
precaution to prevent unauthorised disclosure of patient details and to ensure that patient-related
records are kept under secure conditions®.

More details can be found on the website at www.evaluations-standards.org.uk. Contributions to the
development of the documents can be made by contacting standards@hpa.org.uk.

The reader is informed that all taxonomy in this document was correct at time of issue.

Please note the references are now formatted using Reference Manager software. If you alter or delete text
without Reference Manager installed on your computer, the references will not be updated automatically.

Suggested citation for this document:

Health Protection Agency (2010). Presumptive diagnosis of Cronobacter sakazakii infection in infants.
National Standard Method QSOP 58 Issue 2. http://www.hpa-standardmethods.org.uk/pdf sops.asp.
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PRESUMPTIVE DIAGNOSIS OF
CRONOBACTER SAKAZAK/IIN INFANTS

Types of specimen: Blood
CSF
Stools
Urine
Gastric aspirate

INTRODUCTION

The aim of this document is to provide guidance for communications and action across the Health
Protection Agency (HPA), National Health Service (NHS), Department of Health (DH) and Food
Standards Agency (FSA) following a presumptive diagnosis of Cronobacter sakazakii? infection in
infants that might be associated with powdered infant formula at a local hospital laboratory.
Salmonella and C. sakazakii are the micro-organisms of greatest concern in infant formulae, formulae
for special medical purposes and follow-on formulae. The presence of these pathogens constitutes a
considerable risk if conditions after reconstitution permit multiplication®.

Contamination of powdered infant formula with C. sakazakii and with salmonellae has been the cause
of infection in infants, sometimes with serious sequelae or death. Although C. sakazakii has caused
illness in all age groups of neonates (up to approximately 4-6 weeks of age), pre-term or low birth
weight infants and those who are immunocompromised are at greatest risk®.

Note: It is the purpose of this NSM to provide diagnostic microbiology laboratories with information
regarding the organism Cronobacter sakazakii and its association with infant formula.

Taxonomy

Cronobacter sakazakii is a member of the family Enterobacteriaceae, genus Cronobacter® and it is a
peritrichous, motile, Gram-negative rod”.

C. sakazakii was originally designated as a yellow-pigmented variant of Cronobacter cloacae. In 1980
C. sakazakii was introduced as a new species based on differences between C. sakazakii and
C. cloacae in DNA-DNA hybridisation, biochemical reactions, the production of yellow-pigmented
colonies and differences in antibiotic susceptibility™®.

Clinical features

Cronobacter sakazakii is an opportunistic pathogen that can cause life threatening bacterial infections
in infants®. It has been found to be the causative agent of invasive infection in neonates and has
been linked to several outbreaks of neonatal meningitis and necrotising enterocolitis’. Very low birth
weight, premature or immunosuppressed babies are most at risk of infection®®. Healthy babies are at
less risk from this organismg. C. sakazakii infection has a high mortality rate estimated between 40-
80% in vulnerable infants**°. In surviving patients, severe neurological sequelae have occurred,
including hydrocephalus, quadriplegia and developmental delay”.

Infant formula outbreaks

Overall since 1958 (when the first case of neonatal meningitis due to Cronobacter sakazakii was
reported) there have been at least 111 cases and 26 deaths worldwide™. Contaminated powdered
formula milk has been implicated as the source of the infection in at least five C. sakazakii outbreaks
in both the United States and Europe "*'®*?. In an outbreak, between October and December 2004,
five neonates in France were diagnosed with C. sakazakii infection, including two deaths. There were
also five cases of digestive tract colonisation. This prompted a voluntary international withdrawal of
the implicated powdered baby milk (except in the United States and Canada)™.

Powdered infant formula, meeting current standards, is not a sterile product. The EC Regulation on
microbiological criteria for foodstuffs however, provides that C. sakazakii should be absent from
dried infant formula and dried dietary foods for special medical purposes intended for infants below six
months of age'®. C. sakazakii does not survive the pasteurisation process of powdered formula milk
production. However, this milk may become contaminated following pasteurisation, during the
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addition of micronutrients or during reconstitution®*®. The natural environment of C. sakazakii is not
known though it is suspected to be a widespread micro-organism. C. sakazakii has been isolated
from a number of environments including hospitals, households, cereal factories and milk powder
factories™. It has also been found in a variety of food products®®.

1 PRESUMPTIVE DIAGNOSIS OF CRONOBACTER
SAKAZAKII

A presumptive diagnosis of C. sakazakii may be made if appropriate growth characteristics
and biochemical reactions are demonstrated at the local laboratory. The following are
suggested actions:

1.1 LOCAL MICROBIOLOGIST

o Urgently send the isolate to the Laboratory of Healthcare Associated Infections
(LHCAI),Centre for Infections, Health Protection Agency for confirmation

. Inform LHCAI that the isolates are on the way to the lab (telephone 020 8327 7241).
Out of hours telephone 020 8200 6868 for the duty doctor

. For further advice please contact LHCAI, Cfl (telephone 020 8327 7224)
o Inform HPA Regional Microbiologist of presumptive diagnosis of C. sakazakii.

. Suspected contaminated infant milk formula or breast milk should be collected and
submitted to an HPA Food, Water & Environmental Laboratory accredited for
examination of infant formula and follow-on formula for Cronobacter sakazakii.
Inform the laboratory Food Examiner in advance of samples being submitted to the
laboratory. In the case where a suspect pathogen is isolated, the laboratory will
follow guidance outlining the procedure for dealing with presumptive pathogens
isolated from ready-to-eat foods. See QSOP 37 - Procedure for dealing with
presumptive pathogens isolated from ready-to-eat foods

. Inform local Health Protection Unit of presumptive diagnosis of C. sakazakii

Note: All unusual clusters of illness in infants that may be associated with powdered milk
formula should be reported in a similar way.

2  DEFINITIVE DIAGNOSIS OF CRONOBACTER
SAKAZAKII

If C. sakazakii is confirmed by the reference laboratory then LHCAI will undertake a timely
review of all relevant information and decide upon further action and communication. The
local microbiologist and HPU will be fully and appropriately involved in this process.

PRESUMPTIVE DIAGNOSIS OF CRONOBACTER SAKAZAKII INFECTION IN INFANTS
Issue no: 2 Issue date: 10.03.2010 Issued by: Standards Unit, Department for Evaluations, Standards and Training Page no: 6 of 8
QSOP 58i2
This NSM should be used in conjunction with the series of NSMs from the Health Protection Agency
www.evaluations-standards.org.uk
Email: standards@hpa.org.uk




3 ACKNOWLEDGEMENTS AND CONTACTS

This Standard Method has been developed, reviewed and revised by the National Standard
Methods Working Group for Clinical Bacteriology (http://www.hpa-
standardmethods.org.uk/wg_bacteriology.asp). The contributions of many individuals in
clinical bacteriology laboratories and specialist organisations who have provided information
and comments during the development of this document, and final editing by the Medical
Editor are also acknowledged.

The National Standard Methods are issued by Standards Unit, Department for Evaluations,
Standards and Training, Centre for Infections, Health Protection Agency, London.
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Health Protection Agency

Colindale

London

NW9 5EQ

E-mail: standards@hpa.org.uk
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