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Abstract 
Introduction: Patients with hematological malignancies have periods of 

neutropenia caused by the disease process and subsequent 

treatments, during which time they are at an increased risk 

of developing life threatening infections. Historically many 

measures have been initiated to protect patients during this 

time. One such measure has been to provide a low bacterial 

diet to minimise the number of pathogens ingested from food. 

However, scientific literature lacks any substantial evidence 

confirming whether this is beneficial in the management of 

these patients while guidelines are often unclear and give 

conflicting advice. 

Method: A detailed survey was carried out to examine the use of low 

bacterial diets considering criteria, conditions and specific 

dietary products. 

Results: 108 questionnaires were completed, mainly European. 95 

(88%) centres used guidelines to advise practice for inpatients. 

Although 88 % of the hospitals have guidelines, when these 

were examined there were enormous differences in both 

the guidelines themselves and the way in which they are 

implemented. The restrictions seen are varied and sometimes 

even contradict each other. 48 (44%) of the respondents 

imposed restrictions on all products mentioned. Conditions for 

starting or stopping dietary restrictions were also diverse.

Conclusion: This survey highlights the need to attempt to standardise dietary 

restrictions in a patient group for whom good nutrition is 

paramount.
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Introduction
Despite modern advances in the clinical management of neutropenic cancer 

patients, infection remains the major cause of morbidity and mortality 

associated with neutropenia 1. The hypothesis that there may be a beneficial 

effect on the incidence of infection by serving pathogen-free foods has 

been alluded to since the early eighties 2. Imposing dietary restrictions for 

immunocompomised patients continues to be widely used despite the lack 

of any rigorous research to support it 3. These restrictions are referred to 

throughout the literature and different institutions by a variety of titles such 

as low bacterial diet, low microbial diet, clean diet or neutropenic diet. 

Furthermore actual food restrictions vary from centre to centre adding to the 

confusion. For the purpose of this paper we will use the term low bacterial 

diet to refer to any dietary restrictions used for the purpose stated above.  

When the absolute neutrophil count (ANC) is less than 0.5x109/l there is a 

significant rise in infection risk with the risk increasing in proportion to the 

length and severity of neutopenia. Gram-negative bacilli are a frequent cause 

of death associated with infection and generally arise from the patient’s own 

endogenous flora or are acquired during hospitalization 1, 4 .

Neutropenia is a consequence of hematological malignancies and the 

chemotherapy regimes used to treat them 5. Treatment modalities such as 

Stem Cell Transplant (SCT), which can provide long term remission or cure for 

many patients, often results in periods of profound neutropenia 6. Patients 

undergoing allogeneic transplant receive high doses of chemotherapy with or 

without the addition of radiotherapy and prolonged periods on anti-rejection 

drugs, therefore immunosupression is generally lengthy and severe. Patients 

undergoing autologous transplant receive chemotherapy resulting in a 

shorter duration of severe neutropenia and less overall immunosuppression.

Background
Treatments, including SCT, commonly used for hematology patients often 

results in damage to the oral and gastrointestinal mucosa. This alteration 

in the mucosal barrier in combination with the immunosuppressive effects 

of treatment, subjects the patients to increased bacterial colonisation and 

risk of infection 7. The low bacterial diet was designed to reduce pathogens 
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by excluding foods that may cause systemic bacteraemia or gram-negative 

sepsis via the host’s gastrointestinal tract 8 .

In an attempt to expand and improve the semi-sterile “cooked food diet” 

usually administered to patients undergoing gastrointestinal decontamination 

or protective isolation, Pizzo et al 9 evaluated the microbiologic content of 

236 commercially available food items.  Since then, the low bacterial diet 

has changed from a sterile diet prepared under laminar-flow hoods to a 

more liberal diet that avoids high-risk foods and emphasizes safety in food 

handling practices10 . Problems of limited availability of single-serve sterile 

foods, lack of standardization of recipes, and low patient acceptance of 

autoclaved sterile foods were reported as reasons for the move toward less 

stringent dietary procedures11. 

Research to support any dietary restrictions during periods of neutropenia is 

limited. The only studies evaluating low bacterial diet are mainly outdated and 

have used it in combination with multiple other interventions therefore the 

independent effect of diet alone remains unknown 2, 12-14.  Moody recently 

carried out a small pilot study which used a randomised design to look at 

infection rates between two groups of patients receiving low bacterial diet 

and standard food safety guidelines, but the numbers were so small that no 

significant conclusion relating to infection rates could be made 15 .

Several surveys have been published regarding the actual usage of dietary 

restrictions for patients with neutropenia, however these have utilised 

relatively small samples, are outdated 11, 16-18, or excluded patients 

undergoing BMT/SCT 19. Poe surveyed 92 BMT units across the United States 

but the specific diets or criteria for implementation were not reported 20.

It seems that no definitive guidance exists to assist the implementation 

of a standardised approach to low bacterial diet resulting in variation and 

inconsistencies of practice 21. This is problematic for health professionals 

trying to provide advice and reassurance for neutropenic patients but more 

importantly causes great confusion and distress for the patients themselves. 

A detailed survey to examine the use of low bacterial diets considering 

criteria, conditions and specific dietary products and including SCT patients 

across both paediatric and adult centres will provide important current data 

on which further studies or guidelines can be based.  
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Methods
On behalf of the research group of the European Blood and Marrow 

Transplant (EBMT)Nurses’ group, a questionnaire on low bacterial food was 

sent to 248 EBMT Nurses’ group members in 201 centres encompassing 

25 European and 12 Non-European countries. The members were first 

accessed through the EBMT congress in 2004 in Barcelona. Questionnaires 

were administered to each delegate during educational sessions. Following 

the congress an analysis of completed questionnaires was undertaken and 

missing centres were identified using the EBMT data base of members. 

Eighteen questions were developed with the aim of providing data on 

existing guidelines, patient information, reference points for starting and 

stopping low bacterial diets and dietary restrictions.  We were interested 

in both the range and level of restrictions which were enforced for specific 

dietary products. The restrictions were divided into three categories to make 

the questionnaire more users friendly, these were: completely forbidden, 

product restrictions only and process restrictions only. Product restrictions 

are mentioned when some of the product is forbidden, such as “candy bars 

with nuts”. Process restrictions are mentioned when the food item can be 

eaten only in a particular way, for example “only when cooked”. 

Due to the variety of products available, 18  were chosen according to a 

brief literature search in which specific products thought to be problematic 

were identified: for example ice cream 22; tap water 23; bottled water 24; 

poultry with the risk of salmonella infections 25; juices 26; cooked dishes 27; 

spices 28; raw cheeses 29; raw vegetables 30. Additionally, individual contacts 

with some dieticians working with this patient group in the Netherlands was 

made and advice taken following discussion. The questionnaire was piloted 

with the Dutch Stem Cell Transplantation Group so that any problems or 

weaknesses could be identified and addressed.  

Results
Two hunderd and forty-eight questionnaires were distributed, with 108 

responses (44 %). The results came from 29 countries, 20 European and 

9 others (Fig 1). Table 1 shows the demographics of the questionnaire. 

The majority of the questionnaires were completed by a nurse (74/69%) 

while other professions were: transplant coordinators (21/19.4%), dieticians 
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Figure 1.

Table 1. Demographic and Guidelines N = 108 respondents

Number / %

Profession Nurse
74/ 68.5

Dietician
8/ 7.4

Transplantcoor.
21/ 19.4

Others
4/ 3.7

Ward > 18 years
62/ 57.4

< 18 years
23/ 21.3

Both
20/ 18.5

Others
3/ 2.8

Number of SCT 
annually  

≤ 50
51/ 47.2

51-100
37/ 43.3

101-200
14/ 13.0

≥ 200
2/ 1.9

Type of SCT Allo SCT
92/ 85.2

Auto SCT
102/ 94.4

RIST
78/ 72.2

Permanent dietician 
connected to the  ward

Yes
76/ 70.4

No
26/ 24.1

Missing
6/ 5.6

Moment dietician 
consulted

Admission
33/ 30.6

Start protocol
16/ 14.8

Not specific
38/ 35.2

Others
12/ 11.1

Guidelines concerning 
low bacterial food 
during hospitalisation

Yes
95/88.0

No
11/10.2

missing
2/1.9

Guidelines concerning 
low bacterial food after 
discharge

Yes
79/73.1

No
11/10.2

18/16.7
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(8/7.4%) or others (4/3.7%). Of the respondents 62 (57%) worked on a 

ward with adult patients (> 18 years). The number of SCT’s performed were 

≤ 50 for 51 respondents (47%) and between 51 and 100 for 37 (43%). 

Surprisingly, not every centre reported using guidelines: 95 (88%) did use 

guidelines during hospitalisation and 79 (73%) used guidelines following 

discharge. A permanent dietician is connected to the ward in 76 hospitals 

(70%). Adding further to the diversity of the results one hospital used no low 

bacterial diet at all and three used a very liberal version of the diet. These all 

came from North–European countries.

Table 2 indicates which conditions are used for starting and stopping low 

bacterial diet according to individual guidelines. As expected we found 

a great deal of diversity in these conditions. The results are divided into 

answers for autologous and allogeneic SCT patients, this is due to the 

difference in length and severity of neutropenia of these groups: 37 (34%) 

centres start the low bacterial diet on admission for autologous transplant 

patients and 33 (31%) for allogeneic transplant patients. The start of the 

chemotherapy regime was indicated by 25 (23%) centres for autologous 

patients and 23 (21%) for allogeneic. The actual blood values were used 

as an indicator by 27 (25%) centres for autologous patient and 20 (19%) 

for allogeneic. The blood values mentioned also vary greatly, for example 

granulocytes < 0.5 x 109/l or leucocytes < 1.5/ 1.0/ 0.5 x 109/l. 

Table 2. Conditions used to start and stop low bacterial diet (LBD)   N= 108 respondents

Number / %

Conditions 
LBD should 
be started 
(Autologous 
SCT)

Admission Start chemo Dependant on 
blood value

Start  AB others  missing

37/34.3 25/23.1 27/25.0 9/8.3 5/4.6 5/4.6

Conditions 
LBD should 
be started 
(Allogeneic)

Admission Start chemo Dependant on 
blood value

Start AB others missing

33/30.6 23/21.3 20/18.5 9/8.3 5/4.6 18/16.7

Conditions 
LBD should 
be stopped 
(Autologous 
SCT)

Discharge Dependant on 
blood value

Stop AB others missing

28/25.9 39/36.1 9/8.3 22/20.4 10/9.3

Conditions 
LBD should 
be stopped 
(Allogeneic)

Discharge Dependant on 
blood value

Stop AB others missing

18/16.7 24/22.2 7/6.5 38/35.2 21/19.4
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A range of conditions were also identified for stopping the low bacterial diet 

with blood values being the most common condition mentioned. Particular 

blood values were indicated by 39 (36%) centres for autologous patients 

and 24 (22%) for allogeneic. Again a huge variety of values were indicated 

such as: granulocytes > 0.5 x 109/l and 1.0 x 109/l, leucocytes > 1.0 x 109/l 

and 1.5 x 109/l. A relatively high number of respondents,  22 (20%) for 

autologous patients and 38 (35%) for allogeneic patients, mentioned other 

conditions as a reason for stopping, these were mainly time periods for 

example days, weeks or months following treatment. 

Table 3 gives an overview of the diversity of restrictions implemented for 18 

specific dietary products. Almost half the respondents (48/44%) imposed 

Table 3. Product Restrictions N= 108 respondents. Results presented as n / % 

N /% Yes Missing

Forbidden Product 
restriction

Process 
restriction

Total

1 Bread 55/ 50.9 - 20/ 18.5 31/ 28.7 51/ 47.2 2/ 1.9

2 Breakfast cereals 52/ 48.1 3/ 2.8 26/ 24.1 22/ 20.4 51/ 47.2 5/ 4.6

3 Meat and poultry 25/ 23.1 3/ 2.8 26/ 24.1 53/ 49.1 82/ 75.9 1/ 0.9

4 Butter or 
margarine

58/ 53.7 2/ 1.9 40/ 37.0 6/ 5.6 48/ 44.4 2/ 1.9

5 Jam, marmalade 
or peanut butter

48/ 44.4 - 32/ 29.6 27/ 25.0 59/ 54.6 1/ 0.9

6 Bottled water 56/ 51.9 6/ 5.6 14/ 13.0 28/ 25.6 48/ 44.4 4/ 3.7

7 Tap water 24/ 22.2 41/ 37.9 - 38/ 35.2 79/ 73.1 5/ 4.6

8 Cold drinks such 
as juices or soft 
drinks

41/ 38.0 - 10/  9.3 51/ 47.2 61/ 56.5 6/ 5.6

9 Fresh fruit 6/ 5.6 14/ 12.9 21/ 19.4 61/ 56.5 96/ 88.9 6/ 5.6

10 Raisins, Nuts and 
other dried fruits

25/ 23.1 46/ 42.6 20/ 18.5 7/ 6.5 73/ 67.6 9/ 8.3

11 Raw vegetables 15/ 13.9 48/ 44.4 16/ 14.8 22/ 20.4 86/ 79.5 7/ 6.5

12 Cheese 7/ 6.5 41/ 38.0 31/ 28.7 23/ 21.3 95/ 88.0 6/ 5.6

13 Spices 32/ 29.6 7/ 6.5 28/ 25.9 35/ 32.4 70/ 64.8 6/ 5.6

14 Wrapped ice-
cream

45/ 41.7 21/ 19.4 11/ 10.2 25/ 23.1 57/ 52.8 6/ 5.6

15 Foods brought by 
visitors

13/ 12.0 32/ 29.6 6/  5.5 50/ 46.3 88/ 81.5 7/ 6.5

16 Hot meals 
prepared at home

23/ 21.3 38/ 35.2 - 39/ 36.1 77/ 71.3 8/ 7.4

17 Candy and 
chocolate

37/ 34.3 7/ 6.5 19/ 17.6 39/ 36.1 65/ 60.2 6/ 5.6

18 Alcoholic drinks 30/ 27.8 51/ 47.2 13/ 12.0 - 64/ 59.3 14/ 13.0
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restrictions on all 18 products. Bread and bottled water were the least 

restricted where over 50% of centres did not restrict them at all. Fresh fruit, 

(96/ 89%), and cheese (95/ 88%) are the products with the most stringent 

restrictions. Meat and poultry and fresh fruit has the highest number of 

process restrictions, 53 (49%) and 61 (56.5) respectively. Food brought 

into hospital by visitors was found to be frequently restricted (88/81%), 

and especially so for process restrictions (50/46%). Paradoxically, some 

respondents report no restrictions for some products where other centres 

forbid them completely: Raisins, nuts and other dried fruit were reported as 

having no restrictions in 25/ 23% centres but were forbidden in 46/ 43%. 

Tap water was reported as having no restrictions in 24/22% centres but 

forbidden in 41/38%. 

Discussion 
Although 88 % of the hospitals have guidelines, when these were examined 

there were enormous differences in both the guidelines themselves and the 

way in which they are implemented. This is in keeping with finding from 

previous surveys of low bacterial diet practices 16, 17, 19. Unexpectedly 10% 

of centres appear not to use any guidelines during patients stay on the ward. 

One can only assume that the reason for this is the lack of evidence available 

to support the efficacy of low bacterial diet in combination perhaps with 

the growing recognition of the importance of good nutrition on patient 

outcomes.

The conditions indicated for when to start or stop the low bacterial diet were 

diverse, predominantly when the patients were admitted or discharged but 

also depending on a variety of blood values.  It would seem that not only do 

centres use different indicators for starting and stopping dietary restrictions 

but even when indicators are based on the same thing, such as blood values, 

there is no consensus on what these values should actually be. It is clear 

from the diversity of when restrictions start and stop that policymakers 

are unsure of what to implement because there are no evidence based 

guidelines.

Furthermore, it is evident that results were not only varied but worryingly 

often contradict each other, for example products such as tap water or 

bottled water are forbidden in some centres but allowed in others. This 

theme also continues with process restrictions where heating food with 

microwaves is forbidden in some institutions and authorized in others. An 
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early survey carried out in SCT centres in the UK found that only one out 

of 20 centres mentioned the use of microwaves at all when questioned 17. 

Another survey indicated that the use of microwaves was contraindicated by 

all centres surveyed 19. The practice of using microwaves to heat/cook food 

does seem to have increased; although the opposing views of forbidden 

against recommended regarding the safety of this practice again highlights 

the lack of evidence on which to base practice.    

An important observation we made from this survey is the possibility that 

cultural and geographical differences may have an impact on local practice. 

Although it is not clear from the results there is a definite trend for stricter 

guidelines when moving from North to South over the European map. For 

instance the most liberal guidelines are from the Northern countries like 

Norway, Sweden and Finland. Reasons for this are likely to be diverse. For 

example the temperature of the environment may play a role. A higher 

temperature, like in the Southern European countries, is known to be 

harmful for the preparation of food thus this could impact on differences 

seen in the guidelines. It’s obvious to have in this situation more strict 

guidelines. Cultural and geographical differences are an area which has 

not been previously studied in relation to low bacterial diet but one which 

certainly warrants further investigation.  

Limitations

The self selection that results from a survey is a limitation; consequently it 

is fair to conclude that these results are not necessarily representative of 

practice elsewhere.  The response rate of 43.5% is low although typical 

of the sample group of health care professionals. However, the results are 

spread over the majority of countries in Europe and therefore still give a 

good view of the diversity in which many hospitals deal with the issue of the 

low bacterial diet. 

Conclusion 
It is clear from the literature that the evidence base supporting the use of 

the low bacterial diet is unsubstantiated and in fact the existence of the 

dietary restrictions which are currently imposed in many institutions where 

neutropenic patients are cared for seems to be based on a “better safe than 

sorry” philosophy. This view is highlighted in the results of the survey. Dietary 

restrictions are generally imposed throughout most of the admission period, 
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although there is great diversity in the criteria used for starting and stopping 

restrictions and stopping times seem even more varied. The restrictions 

which are imposed are varied and sometimes even contradict each other. It is 

currently unknown as to the amount or types of infection prevented by using 

low bacterial diet but interestingly some centres do not appear to adhere to 

strict dietary restrictions for their neutropenic patients without any obvious 

reports of increase in infection rates.

Implications for practice

More detailed information taken from centres which utilise a more liberal 

approach to dietary restrictions could form a useful case study series from 

which further research could possibly develop. 

Until further evidence is available, clinicians should assist in identifying 

clinical practices that require additional research. Ultimately, interventions 

of neutropenic diet with little or no demonstrated efficacy should be 

examined systematically or abandoned 31. It seems that little progress has 

been made in attempting to standardize practice in relation to low bacterial 

diet and there is no doubt that nutrition should remain high on the agenda 

for research. The pilot study carried out by Moody et al. demonstrated 

that a randomised design can be feasible and while numbers were too 

small to reach any significant conclusions of efficacy using a particular 

diet, it certainly leads the way for larger randomised studies 32. Although 

these studies remain statistically complicated due to the influence of many 

parameters linked to hospital infection such as:  treatment modalities, 

diagnosis and antibiotics use.  The future would be eventually to develop 

consensus based or evidence based international guidelines in order to make 

some progress in this important but neglected area.

We would like to thank all the active members of the EBMT nurses’ 

group for completing the questionnaires and also the board for giving the 

opportunity to carry out this questionnaire.  
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