
child with meningitis and Salmonella from stool

specimens of children present in a neonatal ward

during an outbreak of salmonellosis, belonged to a

single epidemic strain. The present report illus-

trates that the diagnosis of Salmonella meningitis

should be considered in neonates with Gram-nega-

tive rods in the CSF.
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Maintenance of peripheral and central
intravenous infusion devices by 0.9% sodium

chloride with or without heparin as a potential
source of catheter microbial contamination

Sir,

The use of 0.9% sodium chloride injection with or

without heparin sodium for maintaining peripheral

and central venous indwelling intermittent-infusion

devices is frequently recommended.1,2 Microbial

contamination of the flush solution during prepara-

tion and manual filling of the empty dispos-

able syringes may result in sepsis particularly in

immuno-compromized patients. The objective of

this study was to determine the prevalence of any

microbial contamination of manually filled dispos-

able syringes containing heparinized or normal

saline solution in oncology, surgery, intensive care

and internal medicine wards at the University

Hospital of Grenoble – La Tronche (France).

There was no change to the standard operating

procedures for preparing the flush syringes before

or during the study period. The disposable equip-

ment used to fill the syringes and the 0.9% sodium

chloride and heparin solution supplied, were the

same as used in routine practice. Filled syringes

were collected by the Hospital Pharmacy staff for

examination just after preparation by the nurse on

the ward. No information about the day of the

syringe collection in the various wards or the pur-

pose of the study was made before or during the

study period. In addition to the syringes collected

from the wards, 10 filled syringes were deliber-ately

contaminated with Staphylococcus aureus
(10 CFU/mL) as a positive control at the Hospital

Pharmacy. A further 10 pre-filled syringes were

steam sterilized at 121ºC for 30 min and acted as

negative controls. The control syringes were ran-

domly included amongst the collected samples. The

syringe contents were sampled for the presence of

micro-organisms using standard microbiological

methods previously described.3

One hundred and sixty eight syringes were col-

lected from 19 different wards of which 14 were

contaminated. Micrococci were detected in 11

syringes with colony forming units/mL ranging from

2 to 10. Two syringes were contaminated with

Corynebacterium species and coagulase negative

staphylococci and one further syringe contained

Candida albicans. In order to identify the risk fac-

tors for microbial contamination the results were

analysed according to the surgical or medical activi-

ties of the wards, the step by step procedure fol-

lowed by the nurse to fill the syringe, the type of

catheter intended to be maintained, and the level of

professional experience of the nurse. The only sig-

nificant risk factor was the filling of the syringe

which involved direct contact of the syringes with

the ungloved hands of hospital personnel.

Interestingly, flush syringes prepared to maintain

implantable ports were not contaminated. This may

have been because nurses routinely wear surgical

gloves during this filling procedure.
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We conclude that flush syringe preparation in

wards can result in contamination of intravenous

infusion delivery systems. The source of the

micro-organisms appears to be from hand contact

with the filling equipment in the uncontrolled ward

environment. Several previous reports have also

commented on the potential for microbial contami-

nation when glass ampoules are used, as a result of

ampoule opening.4,5 A possible solution to this

potential problem of both microbial and glass cont-

amination of manually prepared flush syringes is

the use of pre-filled disposable syringes which are

sterilized and supplied either by hospital pharma-

cies or a Medical Device Manufacturer.
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