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D.6.6 Enteral feeding accepted studies 

ID 

Quest. 
Numbe
r 

Author, Date, 

Country of Origin and Objective 

 
Design, Setting, Sample Size and 
Population Outcomes Strengths and Limitations 

P1 1 Dentinger B, Faucher KJ, Ostrom 
SM et al. 1995. USA.

98
 

 

Assess the contamination in a 
closed system of enteral feeding 
over 36 hours. 

 

 

 

Design: 

 

 

Setting: 

 

Sample: 

 

 

 

 

Popn: 

Experimental 
Laboratory Study 

 

Care Centre 

 

211 containers 
were used to 
simulate 
continuous enteral 
feeding for 36 
hours. 

In-patients of care 
facility. 

Of the 211 samples, 18 had one cfu and 
one had 137 colony forming unit (CFU). 
That is 19 (9%) had some 
contamination.  

No feeding bottles had separation or 
coagulation (not defined) immediately 
or one week after the study indicating 
they had no contamination. 

 

It appears from the data presented here 
that microbiological contamination does 
not enter from the formula, closed 
system or administration set. 

Patients were not actually fed; the 
level of contamination is extremely 
likely to be an underestimate of 
the level observed when patients 
are fed. 

 

A higher protocol standard than 
normal regarding handling was 
used. 

 

Study supported by industry. 

 

P2 1 Beattie TK and Anderton A. 1998. 
UK.

36
 

 

To compare the risks of 
introducing microbial 
contamination when assembling 
and running two commonly used, 
ready-to-hang, enteral feeding 
systems with a newly introduced 
feeding system. 

Nutrition glass bottles and steriflo 
vs nutrition pack.  

 

Design: 

 

Setting: 

 

Sample: 

 

 

 

 

 

 

 

Popn: 

Experimental  

 

Laboratory 

 

7 experimental 
protocols reported 
5 times per 
protocol. NB 
sampling variable 
for each protocol. 
Total samples=90 
(5x11) + baseline:-
7x5. 

Laboratory Study 

Results indicate sterilisation of a sealed 
system (steriflo), prior to assembly or 
during further manipulation, reduces 
microbiological contamination. 

 

Disinfection of a non-sealed system of 
nutrition glass bottles does not prevent 
contamination when faulty handling 
occurs. 

Lack of standardisation between 
the 7 protocols in terms of 
interventions and numbers of 
samples makes comparison 
difficult. 

No details of control. 

P6 1 Weenk GH, Kemen M and Werner 
HP. 1993. Germany.

497
 

 

Design: 

 

Setting: 

Experimental  

 

2 hospital intensive 

NB “>” indicates the system(s) on the 
left of the sign had higher levels of 
counts – which is worse - than the 

The main issue in the 
interpretation of this paper is 
whether total absence of cfus is 
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To compare four enteral feeding 
systems in terms of their ability to 
limit the chance of introducing 
microbial contamination during 
the set up of the systems: nutriset 
bag, nutriset container, nutriset 
crown cork bottle and nutriset 
steriflo. 

 

 

 

Sample: 

 

Popn: 

care units (ICUs) 
and 2 simulated 
ward conditions 

48 cultures 

 

Not stated 

system(s) to the right of the sign. 

 

1: samples with cfus just after setting up 
time (0 hrs), no significant diff between 
systems (although there were 
difference observed in cfus: Bag>all 
other methods) 

 

2: a) samples with different levels of 
counts after 6 hrs (crown cork) 12 hrs 
(all other systems): no significant 
differences between systems at 
100cfu/ml level  

b) looking at the systems with ANY cfus 
(vs. NO cfus): Bag> crown cork, 
container>Steriflo significant at 5% 

 

3: number of bags with no counts after 
incubation for 72hrs: Bag>Crown cork, 
container, Steriflo significant at 5% 

 

Steriflo system emerged as safest in this 
study. 

BUT NOTE: 

1: no feed samples reached 100cfu/ml 
during the times they were 
recommended for ward use (6hr for 
crown cork; 12 hrs for all others) 

2: the significant differences between 
systems were measuring absence of 
counts, NOT the British Dietetic 
Standards of 100cfu/ml 

important (in which case Steriflo is 
the best) or whether the BDA 
standard should be used, in which 
case, there is no significant 
difference between systems. 

Patients do not appear to have 
been involved.  
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P7 1 Wagner DR, Elmore MF, Knoll DM. 
1994. USA.

485
 

 

To quantify: factors associated 
with the use of three different 
feeding-delivery systems for 
peptide-based diets, sterile 
closed, open system-can, open 
system powder: 

preparation time 

total formula waste 

bacterial contamination 

 

Design: 

 

 

Setting: 

 

 

 

Sample: 

 

 

 

Popn: 

Random Controlled 
Trial 

 

Two critical care 
units in a 
community hospital 

 

Samples: 87 closed 
system (CS), 72 
open system can 
(OS-Can), 60 open 
system powder 
(OS-powder). 

 

Critical care 
patients requiring 
enteral feeding 

 

1: initial contamination: No 
contamination in any CS, compared with 
22 (30%) of OS-Can and (60) 100% of OS 
powder, with ANY growth (differences 
between OS-Can and OS-Powder 
significant) p<0.001. 

2: initial contamination: No high 
contamination (defined as 
>10,000cfu/ml) in any CS, compared 
with 4(5%) in OS-Can and 24(40%) in OS 
Powder (differences between OS-Can 
and OS-Powder significant) p<0.001. 

3: final contamination: 5 (6%) of CS, 58 
(80%) of OS-Can and 60 (100%) of OS 
powder had any growth at the end of 
delivery (difference between CS and 
other two systems significant) p<0.001. 

4: final contamination (high) 2 (2%) CS 
had high contamination compared with 
(60%) OS-Can and 50 (83%) OS Powder 
(all differences significant) 43 (p<0.001). 

The BDA standard of 100 cfu/ml is 
not used or reported so it is not 
possible to compare the results 
with other similar studies. 
Inadequate information given 
about potentially confounding 
factors. 

P8 1 Herlick SJ, Vogt C, Pangman et al. 
2000. Canada.

188
 

 

Compare open and closed systems 
in two long-term care facilities 
(each with two units) on the 
following: 

a) Bacterial contamination 

b) Diarrhoea 

 

Design: 

 

 

Setting: 

 

 

 

Sample: 

 

 

Randomised 
Crossover 
Experiment 

 

4 chronic care units 
in two long-term 
care facilities 

 

36. Facility A-13, B-
23 

 

Bacterial contamination: 

Overall, with the 72 samples: 

no growth at all in 20 (56%) of closed 
systems compared with only 1 (3%) of 
open systems no significant level 
reported). 

High contamination (greater than 
10,000 cfu/ml) found in 78% open 
samples compared with 39% from 
closed system (p<0.05) 

Coliform found in 5.6%  of closed 

It would appear that differences 
between sites can be larger than 
differences between systems. 

Several study measures were 
affected by different prescribing 
practices. Also, some of the nurses 
at A had previous experience of a 
closed system, whereas none at B 
had this. Finally, the system at B 
required a more difficult 
connection to a foley catheter.  

The study is, perhaps, a little small 
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Popn: People with brain 
injury 

system compared with 28% open 
system (significant at p<0.05) 

BUT: there were no significant 
differences in facility A compared with 
very highly significant differences in 
facility B between the two systems. 

in size, but appears well-conducted 
with major sources of confounding 
identified or removed.  

P9 1 Vanek VW. 2000. USA.
479

 

 

To review the compliance rate 
with maximum enteral feeding 
hang-time policy for open vs. 
closed systems and to determine 
the incidence of tube feeding 
contamination. 

 

Design: 

 

Setting: 

 

 

Sample: 

 

Popn: 

 

Descriptive  

 

One hospital site 
many different 
units 

 

138 (69M, 69F) 

 

In-patients 
requiring enteral 
feeding 

67% compliance for open delivery 
system. 

10 closed systems hung for 20.8 – 45.8 
hours sterile. 8 open systems hung for 
6.8 – 26.6 hours. Compliance with hang 
times 67% open 88% closed. 2 
contaminated. Recommend closed 
systems whenever possible. 

Many different sites within the 
hospital but all patients included. 

P12 1 & 2 Lee CH, Hodgkiss IJ. 1999. Hong 
Kong.

259
 

 

To compare two commercially 
available enteral feeding systems 
IsoSource Closed system 
(Novartis), and Compat Pumpset 
(Novartis) and the effect on the 
level of contamination when 
subjected to different handling 
procedures. 

 

Design: 

 

Setting: 

 

Sample:  

 

 

 

 

 

Popn: 

Experimental  

 

Laboratory 

 

2 experimental 
protocol repeated 
3 times per 
protocol. Total 
sample = 24 (3x6) + 
(baseline x 6) 

 

Laboratory Study 

Suggests a complete ready assembled 
system is best to reduce risk of 
contamination and wearing of gloves. 

No bacterial contamination with sterile 
gloves even when manipulation faulty 

Bare hand contamination noted at 4 
hours and rising 

Contaminated hands contamination 
noted at 4 hours at a higher level than 
bare hands 

No differences between the 2 systems 
“to resist bacterial challenge”. 

No contamination was detected when 
clean non-sterile gloves were used but 

No details of control. 
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study showed it was possible to deliver 
a sterile feed even when using bare 
hands. Conclusion is that the level of 
contamination is related to the degree 
of manipulation of the system. 

P13 2 Graham S, McIntyre M, Chicoine J 
et al. 1993. Canada.

163
 

 

To determine whether more 
prolonged intervals between bag 
and tubing changes adversely 
affected patient health. 

Design: 

 

Setting: 

 

 

Sample: 

 

 

 

Popn: 

Randomised Trial 

 

417 bed long-term 
care facility 

 

11 patients for the 
first study period 
and 12 for the 
second.   

 

Elderly, clinically 
stable and suffering 
neurological 
disease. 

No significant differences in morbidity 
when 24 hour tube changes compared 
with 72 hours. 

 

The results indicate that it may not be 
necessary to change tubing and bags 
every 24 hours and that they could be 
left for 72 hours without increased 
infection. 

A range of feeding access was 
used, including nasogastric which 
may have had some bearing on the 
result. 

 

2 study periods, data collection 
and definition.  Consistent 
sampling frame known.  
Randomisation method 
satisfactory and explicit. 

P15 2 McKinlay J, Anderton A, Wood W 
et al. 1995. UK.

289
 

To compare the levels and types 
of micro-organisms present in 
residual feed in nutritional 
containers and giving sets when 
either 500mls or 1000 mls pre-
filled, ready-to-hang nutritional 
containers were used to 
administer 1-2 litre quantities of 
feed to patients on hospital wards 
over 24 hours using a single giving 
set over this period. 

Design: 

 

 

Setting: 

 

Sample: 

 

Popn: 

Randomised 
Controlled Trials 

 

Urban hospital 

 

42 (gender not 
stated) 

 

In-patients 
requiring enteral 
feeds. 

Number of days feeds contaminated: 

3/30 (10%) 500ml  

2/30 (7%) 1000ml 

Most frequently and heavily 
contaminated from distal end. 

 

The results indicate that the more 
frequently the bags are changed the 
more likely it is that the feed will 
become infected. 

No information on patients' 
underlying conditions. 
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P16 2 Patchell CJ, Anderton A, Holden C 
et al. 1998. UK.

349
 

 

To examine the effects of 
improvements in the enteral 
feeding protocol, coupled with an 
intensive staff training 
programme on bacterial 
contamination. 

Design: 

 

Setting: 

 

 

Sample: 

 

 

Popn: 

Descriptive Study 

 

Urban 
Hospital/Some 
patients’ homes 

 

21 children (gender 
not stated) 

 

All patients 
receiving Nutrison 
paediatric standard 
as an enteral feed. 

 

In patients: using the new protocol only 
3/77 (4 %) of samples were 
contaminated at the end of the 
administration period as compared with 
28 (45% ) using the old protocol. 
p<0.001  

 

Home patients: 2/36 (6%) samples 
contaminated compared with 8 (28%) at 
the start and 18 (62% ) at the end under 
previous protocol. p<0.001. 

 

New protocol involved priming the 
feeding on an alcohol treated metal 
tray, spraying the bottle opener and top 
with 70% alcohol wearing sterile non-
disposable gloves and filling the feeding 
reservoir with feed for up to 24 hours 
use rather than 4 hours. 

No patient details given. 

Small sample. 

Cannot identify which changes to 
the protocol are the most 
important. 

P17 2 Rupp MM, Weseman R, Nedra M 
et al. 1999. USA.

412
 

 

To determine whether prolonged 
infusion of a sterile, closed 
system, non-air dependent 
enteral feeding solution was 
associated with bacterial 
contamination or nosocomial 
infection. 

Design: 

 

Setting: 

 

Sample: 

 

Popn: 

Descriptive study 

 

Urban hospital 

 

15(7M, 8F) 

 

Patients who 
underwent liver 
transplantation  

5 patients had 8 nosocomial infections, 
none associated with feeds.  

Mean infusion time 22.7 hours. None 
contaminated. 

Concludes that when properly handled, 
non-air dependent, sterile, closed 
system enteral feeds can be safely 
administered with hang times of 24 
hours. 

 

The patients were particularly ill in 
this study and sample small. 

Met power calculation. 

P19 2 Patchell CJ, Anderton A, 
MacDonald A, George I et al. 
1994. UK.

350
 

Design: 

 

Setting: 

Randomised Trial 

 

One Urban Hospital 

Inpatients: Although no contamination 
of the modular feeds was detected 
immediately after mixing 14% had 

Research on home patients using 
PEGs  however, no information is 
given about the diseases the 
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To define further the mechanisms 
producing feed contamination and 
the setting in which it occurs’ 
comparing the contamination of a 
modified feed with a ready-to-use 
feed in hospital and at home. 

 

 

 

Sample: 

 

 

Popn: 

in-patients 
compared with 
home patients 

 

35 children (21M, 
14F) 

 

Children 1-5 years 
or weighing 8-20 Kg 
receiving at least 
50% energy needs 
via enteral feeding. 

evidence of contamination by the start 
of administration, which had increased 
to nearly 50% by the end (p<0.001). 
Despite less contamination at the start 
(2%) the ready-to-use feeds were 
equally contaminated as the modular 
feed at the end of the administration. 

 

Home patients: As in hospital the 
modular feeds were significantly more 
contaminated at the start of 
administration with over 75% of feeds 
contaminated compared with 28% of 
ready to use feeds. This significant 
difference was maintained by the end of 
administration when all modular feeds 
were contaminated compared with 
nearly two thirds of ready-to-use feeds 
(p<0.01). 

 

The study highlights the importance of 
hygiene training for parents and the 
desirability of a ready-to-use formula. 

children are suffering from. 

 

 

P20 2 Anderton A and Aidoo KE. 1991. 
UK.

18
 

 

The effect of handling procedures 
on microbial contamination of 
enteral feeds – a comparison of 
the use of sterile vs non-sterile 
gloves. 

Design: 

 

Setting: 

 

Sample: 

 

Popn: 

Experimental  

 

Laboratory 

 

40 (gender not 
stated) 

 

Volunteers with 
uninfected and 

No feed contamination from subjects 
wearing sterile gloves, and only <1 cfu 
per plate when the volunteers wore 
non-sterile gloves, compared with 54 
cfu/ml when no gloves used. 

Needs to be repeated in a clinical 
setting. 
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undamaged skin. 

P22 2 Beattie TK, Anderton A. 1999. 
UK.

37
 

 

To investigate the levels of 
contamination in four currently 
used 1000mL, ‘ready –to-hang’ 
enteral feeding systems Osmolite 
(Ross Ready-to-Hang), Steriflo, 
Dripac-flex and Easybag when 
faulty procedures were used 
during assembly of the systems. 

Design: 

 

Setting: 

 

Sample: 

 

 

Popn: 

Experimental  

 

Laboratory 

 

65 samples (5x4x3) 
+ 5 catheters. 

 

Laboratory Study 

Contamination. 87% Osmolite. 27% 
Dripac. 80% Steriflo. 13% Easybag 
(p<0.05). 13% had >104 cfu/ml. 

 

‘Closed’ systems do become 
contaminated, especially when 
manufacturers instructions are not 
followed. 

Experimental study. 

P23 3 Anderton A, Nwoghu CE. 

 1991. UK.
19

 

 

To evaluate the effectiveness of a 
representative range of currently 
used cleaning procedures in 
removing bacteria from the 
lumina of the tubes. 

Design: 

 

Setting: 

 

Sample: 

 

 

 

Popn: 

Experimental  

 

Laboratory 

 

In vitro study (3 
systems, 5 cleaning 
methods, each 
duplicated) 

 

Laboratory Study 

The only effective cleaning method was 
a complicated procedure involving 
hypochlorite, unlikely to be followed 
completely in practice. Reuse is not 
advised. 

 

Not explicitly stated whether all 3 
types of catheter were subjected 
to all 5 cleaning regimens. 

P24 3 Smarszcz RM, Proicu GC, Dugle JE. 
2000. USA.

443
 

 

To assess the microbiological 
colonization of the Ross Hide-A-
Port extension tubes challenged 
with 4 separate organisms S. 
epiudermis, Entereobacter 
aerogenes, Candida Albicans and 

Design: 

 

Setting: 

 

Sample: 

 

Popn: 

Experimental  

 

Laboratory 

 

132 tubes 

 

Laboratory Study 

At 18 days:- 

Water alone ineffective in eliminating 
organisms. 

Soap and water did not prevent 
adherence of bacteria and yeast though 
better than water alone and reduced 
Candida to <105. 

Use of ammonia sanitizer significantly 
reduced organisms.   

Lab study, use of sanitizer needs to 
be demonstrated in clinical 
practice. 
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Acinetobacter. 

P25 2 Kohn CL. 1991. USA.
230

 

 

To determine whether formula 
contamination increased when 
delivery sets were used for 24 
hours in the clinical settings and 
for an additional 48 hours in the 
laboratory. 

 

Design: 

 

Setting: 

 

 

Sample: 

 

Popn: 

 

 

Descriptive study 

 

Urban hospital and 
Laboratory 

 

21 (10M, 11F) 

 

Patients requiring 
continuous, full 
strength Osmolite 
feeds in a pump. 

 

Of 21 delivery sets 23.8% unacceptably 
contaminated at 24 hours and by 48 
hours 42.9% unacceptable. 

 

Suggests if use 105cfu/ml, giving sets 
should not be used for more than 24 
hours, due to the amount of 
contamination. Therefore the cost 
effective advantage of prolonged use is 
not met. 

 

 

No universal definition of 
unacceptable contamination. 

This study used 105 cfu/ml. 

P30 5 Sturgis TM. Yancy W, Cole JC et al. 
1996. USA.

454
 

 

To determine whether 
prophylactic antibiotic treatment 
with Cefazolin reduces the 
incidence of peristomal infection 
after percutaneous gastrostomy. 

Design: 

 

 

Setting: 

 

 

Sample: 

 

 

 

 

Popn: 

Randomised 
Controlled Trials 

 

Hospital and 
follow-up nursing 
home 

 

115patients, 30 
Cefazolin, 31 
placebo and 54 
already on 
antibiotics. 

 

Patients referred 
for PEG. 

 

Wound infections:- 

4/30 (13%) cefazolin 

Placebo 6/31 (19%) 

2/54 (3%) on antibiotics 

 

58% infections occurred 72 hours after 
insertion. 

 

A single dose of Cefazolin does not 
reduce the overall peristomal wound 
infection in percutaneous endoscopic 
infection. Patients receiving prior 
extended antibiotic therapy have fewer 
peristomal wound infections. 

Wound evaluation on patients 
discharged were by telephone 
though seen by an investigator if 
an infection was thought to be 
developing. 

P32 5 Kozarek RA, Payne M, Barkin J et 
al. 1995. USA.

234
 

Design: 

 

Descriptive Study 

 

Peristomal infection before 1 week: 7, 
after 4 weeks: 4. 

Study largely about insertion but 
contains important infection data.  
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A prospective multicentre trial to 
establish the use, ease of insertion 
and short and long term safety 
profile of the One-step button 
gastrostomy 

Setting: 

 

Sample: 

 

Popn: 

5 urban hospitals 

 

86 (gender not 
stated) 

 

Patients with CVA, 
neurological 
problems, Cancer, 
including head and 
neck  

 

Suggests the theoretical advantages on 
one-step gastrostomies are outweighed 
by placement problems and subsequent 
complications and suggests further 
work is needed 

 

Follow up longer than usually reported, 
mean 1.5 months range 2-180 days 

 

P74 1 Duncan HD, Bray MJ, Kapadia SA 
et al. 1996. UK.

112
 

 

To determine if UK size is 
important in affecting the 
complications of percutaneous 
endoscopic gastrostomy (PEGs), 
i.e infection and leakage. 

Design: 

 

 

Setting: 

 

 

Sample: 

 

Popn: 

 

Randomised 
Uncontrolled Trial 

 

Urban district 
general hospital 

 

52 (18M, 34F) 

 

Patients referred 
for PEGs. 

No significant differences in the number 
of PEG site infections between the 12 
and 20 FG groups, suggesting that the 
larger 20 FG offers no advantage over 
the 12 FG tube apart from its ease of 
insertion. 

12 FG–Minor peristomal infection 5, 
serious 3. 

20 FG–Minor peristomal infection 6, 
serious 6. 

 

21 deaths during follow-up though 
no significant difference between 
tubes. 

P75 1 Van den Hazel S, Mulder C and 
Den Hartog G et al. 2000. 
Netherlands.

477
 

 

A randomized controlled trial to 
compare two PEG catheters which 
were similar in design, but one 
was made of polyurethane and 
the other of silicone. These 
catheters were compared with 
regard to PEG-related  

Design: 

 

Setting: 

 

Sample: 

 

 

Popn: 

Randomised Trial 

 

Hospital 

 

106 (gender not 
stated) 

 

All patients 
requiring PEG 
catheters. 

During the first four weeks of follow-up, 
major complications occurred twice 
with both polyurethane and silicone 
PEGs (relative risk 3.8. 95% confidence 
interval: 1.37-10.5). Long-term follow-
up was available in 96 patients. Seven 
polyurethane PEGs and 10 silicone PEGs 
were removed because of PEG 
malfunctioning, the remainder 
functioned well until death or the 
reinstitution of oral feeding.  The 

 

No analysis is done about whether 
the different surgeons have 
different rates of infection. 

 

The mean period for PEG 
placement was considerably less 
for the polyurethane PEG than for 
the silicone PEG. 
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complications and PEG survival. 

 

median complication-free survival was 
916 days for the polyurethane PEG and 
354 days for the silicone PEG (Log rank 
test: P=0.24). 

P77 2 Anderton A and Aidoo KE. 1990. 
UK.

17
 

 

To examine the procedures used 
in the opening and decanting of a 
range of  different types of pre-
packed liquid feeds and to 
determine the resultant levels of 
contamination 

Design: 

 

Setting: 

 

Sample: 

 

 

 

Popn: 

Experimental  

 

Laboratory  

 

160 (80 feed 
containers 
disinfected, 80 not 
disinfected) 

 

Laboratory Study 

When using non-disinfected containers 
and the feed decanted wearing sterile 
gloves and using disinfected bottle 
openers or scissors no contamination 
was detected in samples from crown 
cap or screw cap bottles, but the feed 
from the cans (3/12 – 4 hours, 12/20 – 2 
hours) and the tetrapaks (6/20 – 24 
hours) were contaminated by organisms 
from their surfaces. More samples from 
cans were contaminated. 

 

The main source of contamination 
seemed to come from the 
experimenter’s hands and counts up to 
10 2 cfu/ml were recorded for feeds 
that had been decanted from screw-cap 
bottles, tetrapaks and cans by 
experimenters with either unprotected 
bare hands or experimentally 
contaminated hands. 

An experimental setting. 

 

 

P78 2 & 4 Fagerman KE. 1992. USA.
127

 

 

To describe the effect of enteral 
quality control (QC) programs on 
bacterial levels within the enteral 
nutrition service in two 
institutional settings 

Design: 

 

Setting: 

 

 

 

 

Descriptive Study 

 

Hospital A – 500 
bed tertiary care 
facility. 

Hospital B – 100 
primary care 
referring hospital. 

ENS samples were either contamination 
free or within acceptable limits after 
modifications to protocols in both 
hospitals. Improved sanitation in 
preparation has greatest improvement 
in reducing bacterial levels. 

 

Q4: Use of Potassium Sorbate as a 

This is really 2 studies reported in 
one paper. 
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Sample: 

 

 

 

Popn: 

 

Incomplete 
information. Hosp 
A – 6000 feeds. 

 

No details given. 

preservative was effective in 
maintaining feeds sterile at 12 hours in 
room temperature.  

 

P80 1 McKinlay J, Wildgoose A, Wood W 
et al.. 2001. UK.

290
 

 

To investigate the effect that 
recent changes in system design 
may have in reducing the risk of 
contamination when 
administering Nutricia, Ross and 
Abbott feeds 

Design: 

 

Setting: 

 

Sample: 

 

Popn: 

Randomised Trial 

 

Urban Hospital 

 

85 (gender not 
stated) 

 

In-patients 
requiring enteral 
feeds. 

Contamination found in 14/120 (12%) 
Nutrison packs compared with 25/120 
(21%) Ross (p<0.05). 

On 19 occasions similar organisms were 
isolated from both the feed and patient 
specimens. 

Most frequently and heavily 
contaminated specimens were collected 
from the distal end of giving set. 

Retrograde spread of the patient’s own 
flora is a source of contamination and 
samples from a distal end may reflect 
endogenous rather than exogenous 
contamination. 

System design is important re 
contamination. 

A useful clinical study 

Randomisation not blinded 

P82 1&2 Bott L, Husson MO, Guimber D et 
al. 2001. France.

41
 

 

To evaluate the risk of 
contamination of enteral feeding 
systems in children fed at home 
via gastrostomy 

Design: 

 

Setting: 

 

Sample: 

 

Popn: 

Descriptive Study 

 

Homes 

 

20 children (12M, 
8F) 

 

Children with a 
gastrostomy and 

45% distal giving sets showed 
overgrowth and 30% were 
contaminated. 

Manipulation error observed in 40% 
cases though this was not associated 
with contamination of feeds. 

No difference in contamination 
between gastrostomy button or tube. 

Gastric bacterial over growth was not 

All observations and samples taken 
by one person during a normal 
procedure. 

Defined overgrowth as 104 cfu/ml. 

Observation by study operator may 
have influenced outcome. 

Small sample but a limited 
population. 
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fed at home associated with retrograde colonization. 

Demonstrates that to avoid /minimise 
contamination, closed systems should 
be used in preference to open systems 
for feeding at home. 

P86 3 Grunow JE, Christenson JC, Doris 
Moutous D. 1989. USA.

168
 

 

To determine the incidence of 
contamination in a delivery 
system reused in vitro simulating 
nocturnal supplemental enteral 
feeding. 

Design: 

 

 

Setting: 

 

 

Sample: 

 

 

 

 

Popn: 

 

Laboratory 
Experiment 

 

‘Vacant room’ in a 
children’s hospital 

 

Flexiflo Top Fill 
Enteral Nutrition 
Systems (Ross 
Laboratories) 

 

 

Not Applicable 

Clean enteral nutrition systems can be 
reused after short infusion periods and 
used up to 7 days in vitro without 
significant contamination. Bacteria 
cannot be eradicated from heavily 
contaminated bags by rinsing. 

Well conducted laboratory study. 

P89 2 Freedland CP, Roller RD, Wolfe 
BM et al. 1989. USA.

136
 

 

Evaluation of an open, continuous 
enteral tude feeding system in 
clinical use, i.e., Biosearch Top Fill 
500cc enteral feeding bag, 
extension tubing and a Dobhoff 
enteral pump or an Imed 
Volumetric Infusion pump. 

 

Design: 

 

Setting: 

 

Sample: 

 

 

 

 

Popn: 

Descriptive Study 

 

Urban hospital  

 

33 patients (gender 
not specified) 82 
enteral feeding 
cultures. 

 

All hospital patients 
(except neonates) 
undergoing 

Contaminated enteral feeds may 
constitute reservoirs for contamination 
of other body sites. Contamination of 
feeds with Serratia marcescens 
correlated with cultures for the same 
organisms in patient’s other body sites 
(p<0.01). 

 

Undiluted canned feeds were 
significantly less contaminated at 24hrs 
than those requiring mixing of powder 
(p<0.0001). 

Well conducted study. 
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continuous enteral  
pump feeding for a 
minimum of 3 days 
without 
interruption >24 
hours. 

P92 2 Skiest DJ, Khan N, Feld R et al. 
1996. USA.

441
 

 

To determine whether 
administering enteral feeding 
intermittently (IEF) as opposed to 
continuously (CEF) results in 
decreased rates of gastric 
colonisation in mechanically 
ventilated patients. 

Design: 

 

 

Setting: 

 

Sample: 

 

 

Popn: 

Randomised 
Controlled Trial 

 

2 urban hospitals  

 

16 CEF (4M, 3F), IEF 
(5M, 4F)] 

 

ICU patients about 
to begin enteral 
feeding 

IEF resulted in lower gastric pH and 
gastric colonisation. Mean am gastric pH 
in IEF significantly lower than CEF 
(p=0.0008). No significant difference in 
pm pH – (p>0.05). 

This is a hospital based critical care 
study and it is difficult to 
extrapolate to community setting 
Very small sample size to 
generalise (Pilot Study) 

P94 2 Schroeder P, Fisher D, Volz M et 
al. 1983. USA.

425
 

 

To estimate the type and amount 
of contamination that occur in 
nutrient feeding solutions in a 
community hospital using normal 
procedures. 

Design: 

 

Setting: 

 

Sample: 

 

 

 

 

 

Popn: 

Descriptive Study 

 

Community 
hospital 

 

9 in study 5. The 
others were 
Laboratory and 
simulated clinical 
studies. 

 

Not reported 

 

Enteral feeding systems can support 
considerable microbial contamination 
that varies in type and amount. 

Awareness of study and education did 
not reduce contamination. 

Study 1 looked at the sterility of 
unrefrigerated NFS using 5 cans and 
samples taken at 4 hr intervals 
(laboratory) 

Study 2 contamination due to 
decanting(laboratory) 

Study 3 contamination due to decanting 
and nurses unaware they were being 
monitored (simulated clinical) 

Study 4  duplicated study 3(different 

Effect of enteral contamination on 
patients not measured 

Samples small 
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systems) 

Study 5  contamination in gavage 
feeding bags without nurses being 
aware of the study (clinical) 

Study 6  contamination in gavage 
feeding bags with nurses aware of the 
study (clinical) 

Study 7 contamination as a result of 
organisms travelling from a colonoised 
nasogastric tube into gavage tubing 
(laboratory). 

Study 1 Ensure did not reveal growth 
over 24 hours. 

Study 2 No bacterial growth over 48 
hours regardless of delivery systems. 

Study 3 Contamination in all systems by 
24 hours 

Study 4 Less growth than study 3 even 
at 36 hours. 

Study 5 All but one system 
contaminated at 24 hours 

Study 6 Considerable growth at 24 
hours 

Study 7 No bacterial growth in any tube 
samples 

P97 2 Elston-Hurdle BJ, Grey C, Roy I et 
al. 1989. USA.

121
 

 

To evaluate the extent of 
bacteriological contamination 
following low-level contamination 
of enteral feed preparation with 

Design: 

 

Setting: 

 

 

Sample: 

Experimental  

 

Acute setting, 
possibly ICU 

 

58 infusion sets, 

Suggests feeds may be hung for 24 
hours without reservoir bag change 
with no major risk of reservoir 
contamination. 

 

Little risk to patient and reduction in 
costs if reservoir bags and connection 

Several details missing, numbers 
small. 
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Pseudomonas aeruginosa, 
Klebsiella pneumoniae 
orEnterobacter clocae. 

 

 

Popn: 

patient details 
missing 

 

Not stated 

 

tubes are hung with good technique. 

 

In vivo: No growth at 12 hours in bag or 
reservoir end of tubing.  At 24 hours 
2/58 had growth 

In vivo: no growth in bag or reservoir 
end tubing at 24 hours.  Patient end of 
tubing all contaminated with challenge 
bacteria 


