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Chapter 4

Is there still an indication for nursing patients with 
prolonged neutropenia in protective isolation?

An evidence based nursing and medical study of four years experience 
with nursing patients with neutropenia without isolation 
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Abstract
Introduction: Patients with severe neutropenia due to high-dose 

chemotherapy and/or total-body irradiation are at risk for 

serious infections and are frequently nursed in strict protective 

isolation. This is a costly procedure and means a psychological 

burden to the patient. The significance has been in debate for a 

long time. The introduction of very potent systemic antibiotics, 

antibiotic prophylactics, haematopoietic growth factors and 

peripheral stem cell transplantation might have decreased the 

need for it. We performed a systematic review on the literature 

and a medical/ nursing guideline study. 

 In the literature we searched especially for prospective 

randomised studies. Only 6, mostly older, prospective 

randomised studies contradict each other on the usefulness of 

protective isolation.

Method: In a campaign of our centre aimed at promoting evidence 

based medicine we conducted a combined medical and nursing 

guideline study consisting of three parts: 1. Inventory of (inter)

national guidelines; 2. Analysis of potential sources of infection 

sources; 3. Follow up study with new guidelines. 

Results: 1. The practices in different centres in Europe appeared to vary 

widely. 2. Micro-organisms spread easily, especially if hands are 

not adequately dried. Isolation does not prevent this. Based 

on these findings we decided to stop protective isolation. This 

change of policy was combined with a campaign for optimal 

hygiene and introduction of hand alcohol. 3. We monitored the 

incidence of febrile neutropenia, infections and use of systemic 

antibiotics and antifungals in a 3-year period without protective 

isolation and compared this with the findings in the preceding 

three years with isolation. No significant differences in infections 

and mortality were found.

Conclusion: We conclude after the follow up study that abandoning 

protective isolation combined with increased hygienic measures 

in nursing of patients with severe neutropenia does not increase 

the risk of infections, improves the quality of care and patient 

satisfaction and reduces costs.
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Introduction
Patients with prolonged neutropenia are highly susceptible to infections. 

These are mainly patients with haemato-oncologic malignancies treated with 

high dose chemotherapy and patients undergoing stem cell transplantation. 

When these treatments were introduced in the sixties patients were nursed 

in strict isolation. This was done in plastic tents, so-called life islands, or 

in laminar airflow rooms using air filtration and overpressure to keep out 

germs. This was combined with special measures regarding hygiene, food 

preparation and cleaning. During the phase of the neutropenia the patient 

was confined to his room, usually a time period of about 3 weeks. In that 

time these seemed intelligent and understandable measures. Yet, from the 

beginning the benefit of these measures has been questioned 1. Already 

in 1984 Armstrong published a paper in the American Journal of Medicine 

entitled: “Protective environments are discomforting and expensive and do 

not offer meaningful protection” 2. 

For many years’ protective isolation stayed (and still is) standard practice 

though with remarkable differences and variety of infection prevention 

between centres as an national survey in the United States showed 3. It is 

remarkable that there is so little adequate research on this subject. Nurses 

should do this research because they are more than doctors confronted with 

the consequences. 

Nursing in strict protective isolation is a considerable burden for the patients, 

sick as they are and uncertain over the outcome. Direct contact with their 

relatives is impaired and limited. Strict isolation may lead to important 

psychological problems and frustration, especially fear for abandonment, 

depression and disorientation 4-8. This psychosocial burden may also reach 

beyond the isolation room after return to the home situation. Patients often 

experience this change as a vacuum. Furthermore protective isolation is 

expensive and makes nursing these patients much more labour intensive.

If there has been an indication for protective isolation, has the introduction 

of antibiotic prophylaxis, the more potent systemic antibiotics, the 

haematopoietic growth factors and the peripheral stem cell transplantation 

with its shorter duration of neutropenia changed the need for it? 

An important article appeared in the Lancet in 1992 describing 50 patients 

undergoing allogeneic bone-marrow transplantation 9. Thirty had strictly 

isolated care and 20 were partly treated on outpatients’ basis. The infection 

rate and mortality were similar.

Indication for nursing patients in protective isolation 

51



This encouraged us to perform a combined medical and nursing study 

about the value of protective isolation and determine whether the hospital 

guidelines for isolated care of patients with neutropenia could be reduced. 

The guidelines study on the value of protective isolation was part of a special 

programme of the Amsterdam University Hospital (AMC) to promote and 

implement more evidence based guidelines. 

Our study consisted out 3 parts: (1) an (inter)national inventory on practices 

elsewhere (2) an assessment of potential infection sources and (3) an follow 

up study with comparing the incidence of infections during an observation 

period and after implementing new guidelines. 

Systematic literature review

We performed a medline/cinahl literature search of the English/American, 

German, French and Dutch literature as from 1966. We selected prospective 

randomised trials on protective isolation. Keywords: Protective isolation, 

protective environment, patient isolators, neutropenia, bone marrow 

transplantation and peripheral blood-stem-cell transplantation.

With our literature search we identified 160 publications on protective 

isolation in neutropenic patients, mostly dating from the seventies. Most are 

descriptive or compare different prophylactic measures, including isolation, 

at the same time. We found 6 prospective randomised studies. Most studies 

were done before the introduction of prophylactic antibiotics. Outcomes 

are contradictory: some showing less infection in isolated patients 10-11, 

where others find no differences 12-15. Only one of the studies shows a 

lower mortality in the patients treated in protective isolation10. In a non 

randomised study significantly less Aspergillus infections were found in 

bone marrow transplantation patients nursed in laminar air flow rooms with 

HEPA (high particulate-efficiency particulate air filtration) 16. In two other 

studies this difference was not found 17-18. Another study found a lower 

transplant related mortality in patients treated in isolation combined with 

HEPA filtration compared with isolation and no air filtration) 19. Russell et al. 
9 reported no difference in infections and mortality in patients undergoing 

allogeneic bone marrow transplantation without isolation, compared what 

is reported in the literature for patients transplanted with strict isolation. 

They later expanded these findings in a larger group of patients 20. The same 

findings were reported for patients undergoing autologous transplantants 
21. In the past decades there has been a remarkable switch in bacterial 

pathogens causing infection in neutropenic patients. In the seventies these 

Chapter 4

52



4
chapter

were predominantly Gram-negative bacteria as E.Coli and Pseudomonas 
22. Because colonisation with these potential pathogens usually precedes 

infection strict isolation might be of benefit. 

A potential benefit of isolation is protection against Aspergillus infections 23. 

These occur predominantly in patients with prolonged neutropenia treated 

with broad spectrum antibiotics and are airborne. Also here the literature 

data are conflicting. Several studies indicate that special air filtration is 

obligatory to offer meaningful protection. The risk of Aspergillus infection 

is especially increased in case of construction work in the vicinity of these 

susceptible patients 24. Best would be not to treat these patients during 

construction works, or as second best give them prophylaxis with for 

instance low dose intravenous amphotericine B.

In conclusion: There are only a few older prospective randomised studies 

and they contradict each other. There are a lot of opinions of respected 

authorities or expert committees but they are based on clinical experience or 

descriptive studies. We couldn’t find in the literature enough evidence on the 

usefulness of protective isolation.

Patients and methods

1. Inventory of international hospital guidelines

This was done using questionnaire sent to Dutch (13 hospitals) and European 

(141 hospitals in 23 countries) transplantation centres. Questions were asked 

about the form of isolation, start and end of it, hand-washing procedures, 

the use of aprons, mouth masks, dietary precautions, visiting rules and 

cleaning procedures.

2. Potential sources of infection

In collaboration with the department of medical microbiology, cultures 

were grown and air samples were taken. We took samples from the hands 

(nurses, doctors and other personnel) and matters like toothbrush, taps, bed 

and surroundings (alarm bells, infusion pumps, bed handles and doorknobs). 

Collection followed the daily nursing practice in the ward with special 

attention to the hands of the care providers, the ‘route’ of the hands. Air 

samples were taken 3 times (3 x 8 hours per 24 hours) on 8 different places 

near and inside the isolation room; this procedure was repeated later on in 

the study period. Moreover, samples of air were taken with an air sampler 

at different times and from different sites. Hygienic aspects were also 
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comprehensively examined (wash basin, lavatory). Our main interest was the 

spread of micro-organisms, particularly between the ward and the isolation 

rooms. Assisted by the AMC technicians, we measured the air-conditioning 

system several times, especially in the isolation rooms. A similar procedure 

was followed for the cleaning of the ward. 

3. Follow up study after implementation of new guidelines

Pre isolation/ Old situation

On our 28 bed medical ward both hematological and oncological patients 

were nursed. Most patients received more than one course chemotherapy 

for remission induction or consolidation. In the AMC, both autologous and 

allogeneic bone-marrow transplantations, as well as peripheral blood-stem-

cell transplantations are performed. Patients undergoing stem cell transplants 

have different diagnoses: acute and chronic myelogenous leukaemia, acute 

lymphoblastic leukaemia, multiple myeloma and lymphomas. 

At the start of our study patients undergoing intensive chemotherapy or 

stemcel transplantation were nursed in overpressure single rooms with 

filtered air. The rooms have a corridor with low air pressure with two doors, 

only one of which was allowed to be opened at a time. This prevents 

unsterile air from the hospital corridors to enter the patient room. Before 

entering the patient room hands were carefully washed and all personnel 

had to put on an apron, for visitors an apron was also obligatory. Sterile 

gloves were worn only during specific nursing activities such as care of 

central venous catheters. Patients had germ-poor diet and received antibiotic 

prophylaxis with oral ciprofloxacin and amphotericine. Special attention was 

given to the cleaning of the room and the materials used in the room.

Post isolation/ New guidelines

Mainly based on our literature study we decided to stop protective isolation 

from January first 1995. Patients were still nursed in single rooms but free 

to come and go as they please like the other patients. The use of aprons 

was discontinued. Other measures were: use of an own lavatory; avoidance 

of groups of people in small areas, e.g. elevators; arrangement of precise 

appointments for examinations so that there would be no waiting times. Only 

when there was construction work on or near the ward there was temporarily 

protective isolation with a prophylactic intravenous amphotericine B. There 

were no specific limitations other than the hospital regulations as far as visits 

to the patient rooms are concerned. Only in case that the visitors were ill and 

there could be a risk of infection. The same applies to children (children’s 
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disease). Finally, flowers and plants are not allowed because of the risk of 

contaminating micro-organisms. All visitors who have a direct contact with 

the patients or their vicinity have to wash their hands and use hand alcohol. 

Leaflets with information about the special care regimen were made available 

for the patients and for their visitors. The instruction for a correct use of 

hand alcohol, obligatory for medical and nursing actions, was linked to a 

campaign for proper hand washing. For this purpose, we gave information 

and prepared a special poster, which hangs at the entrance of the patient 

room (fig. 1). In this way, attention is drawn to the special situation of the 

neutropenic patient. Finally, dots on the floor mark the entrance of the room 

to indicate that the zone requires special attention.

Figure 1. Poster displaying 
need for handwashing and 
use of hand alcohol.

Data collection
During our study we collected data on the pre- and post isolation period: 

baseline characteristics, duration of neutropenia, days with fever (>38.0 

degrees Celsius), documented infections, systemic amphotericine B use and 
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mortality due to infection. This was done during an inventarisation period 

(1992-1995) and after implementing new guidelines (1995-1999). Two groups 

of patients groups were studied: patients with acute myelogenous leukaemia 

(81 patients, 219 treatment episodes) and patients undergoing bone marrow- 

or peripheral blood-stem-cell transplants (97 patients, 97 episodes). 

Results

1. Inventory of international hospital guidelines

One honderd and one of the 141 European centres in 23 countries responded 

(fig. 2). There were remarkable differences in the use of masks, gloves, 

aprons and the use of hand alcohol. Factors which triggered, as the starting 

and stopping of the isolation, are presented in table 1 and 2. 

2. Potential sources of infection

Cultures showed low concentrations of gram-negative bacteria in the 

isolation room. Hands of caregivers frequently contained micro-organisms, 

especially when they were not dried properly. These spread readily through 
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the room of the patient by contact of the contaminated hands with the 

bed of the patient and infusions systems. Use of hand alcohol significantly 

diminished the colonisation of the hands with micro-organisms. Many 

samples were very illustrative for the caretakers. They were photographed 

and are now used for training on the job. Air sampling showed minor 

differences in cultured colonies in time and site. There were no difference 

between isolation rooms and ward. 

3. Follow up after implementation of new guidelines

We compared the pre- and post isolation period over two 3-year time periods 

with respect to different infection parameters: 1992-1995 with strict isolation 

and 1995-1999 without isolation but emphasis on optimal hygiene. Results 

are summarised in table 3. Baseline characteristics of the AML patients and 

the transplantation group in both time periods are comparable. The duration 

of admission and of neutropenia was also comparable. 

We found no differences between the patients nursed in protective isolation 

and those not with respect to median number of days with fever, days 

until first systemic antibiotic therapy and the duration. Neither was there a 

difference in the use of intravenous amphotericine B. The most frequently 

isolated pathogen were coagulase negative Staphylococci, associated with 
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Table 1. Start isolation

Start Chemotherapy 59

Leucocytes < 0.5 20

No isolation 1

Other reasons 19

· Day 0 4

· Day –1 2

· After TBI 2

· Different auto/allo 3

· After chemotherapy 1

· Leuco’s < 1.0 3

· Leuco’s < 1.0 or day 0 1

· Granulo’s < 0.3 2

· Granulo’s < 1.0 1

No response 2

Table 2. Stop isolation

Leucocytes > 1.0 43

Leucocytes > 0.8 6

No isolation 1

Granulocytes > 0.5 22

Discharge 5

Other reasons 23

· Difference auto/allo/pbsct 4

· 30-50 days 3

· granulo’s > 0.2 1

· granulo’s > 0.3 4

· granulo’s > 0.3 more days 1

· granulo’s > 0.5 3

· granulo’s > 0.5/ free of infection 1

· leuco’s > 0.5 2

· leuco’s > 1.0 and after 23 days 1

· leuco’s > 1.0 for 3 days 1

· leuco’s > 2.0-3.0 1

· needs for room for isolation 1

No response 1
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Table 3. Patient Data: Pre Isolation (1992-1994) versus Post isolation (1995-1998) 

AML TRANSPLANT

1992-1994
Pre 

isolation

1995-1998
Post 

isolation

1992-1994
Pre

 isolation

1995-1998
Post 

isolation

Baseline Characteristics

No. of patients 44 37 34 63

Number of episodes 134 85 1 1

Episodes per patient (range) 1-5 1-6 - -

Male / Female 22 / 22 22 / 15 25 / 9 35 / 28

Age in years, median (range) 51.4 (19-80) 52.2 (32-70) 33.4 (15-57) 43.2 (17- 65)

Days duration of hospital 
stay, median (range) 

29 (15-60) 33 (20-73) 30 (16-112) 31 (18-102)

Neutropenia

Days granulocytes 
< 0.1*109 /l., median (range)

 19 (7-75) 18 (9-44) 14.5 (6-29) 14 ( 6- 55)

Days granulocytes < 0.5*109 
/l., median (range)

 22 (9-75) 22 (12-57) 20 (7-54) 18 (11-107)

Fever and Antibiotics

Episodes with fever, days, 
(% of total episodes) 

107 (82.1) 66 (78.0) 24 (70.6) 44 (69.8)

Days with fever, median 
(range)

 8 (0-31)  7 (0-45)  6 (0-44)  4 (0-30)

Days until syst. Antibiotics, 
median (range)

 13 (0-35) 13 (0-28)  8 (0-18)  9 (0-20)

Days on syst. Antibiotics, 
median (range)

 12 (0-60) 12 (0-60) 10 (0-32) 10 (0-71)

Episodes without any syst. 
Antibiotics (% of total 
episodes)

 40 (29.9) 26 (30.6) 11 (32.4) 29 (46.0)

Episodes with iv. Amfo-B (% 
of total episodes)

 15 (11.2) 10 (11.8)  3 (8.8)  4 (6.4)

Infections

Episodes with documented 
infection (%)

 53 (39.5) 22 (25.8)  8 (23.5) 15 (23.8)

Episodes with central venous 
catheter infection (%)

 40 (30.8) 12 (15.3)  5 (14.7) 12 (19.1)

Episodes with positive 
bloodculture (%)

 13 (9.8) 10 (11.8)  3 (8.8)  3 (4.7)

Episodes with major clinical 
documented infection (%)

 15 (11.2) 17 (20.0)  7 (20.6)  5 (7.9)

Patients died of infection (%)  9 (20.5)  2 (2.4)  3 (8.8)  3 (4.8)
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central venous catheter infection. The same held’s true for number of 

documented infections or positive blood cultures. The mortality rate from 

infection was comparable, though not statistically significantly higher in the 

patients nursed in protective isolation.

Discussion
In recent years there is much debate about the need of protective isolation in 

hematological patients during the phase of severe neutropenia. Nurses, who 

are more than doctors confronted with the consequences, take here the lead. 

On nursing conferences special sessions are dedicated to this subject. It is 

remarkable that there is so little adequate medical or nursing research on this 

subject. Probably in the past everybody took the benefit of protective isolation 

for granted. From our survey we drew the same conclusion as made in the 

survey in the United States 3.There are great differences in nursing protocols/ 

instructions between the centres. 

Our literature study revealed contradictory results. One of the advantages 

of isolation could be psychological, that is it makes everybody aware of the 

increased risk of infection of the patient. However our study demonstrated that 

isolation does not keep the pathogens out of the patient room when hands 

are not properly washed and dried. The use of hand alcohol is then more 

efficient and a lot easier. Nowadays infections for the greatest part are caused 

by Gram-positive micro-organisms which belong to the endogenous flora of the 

patient, such as coagulase negative staphylococci and streptococci 24. These 

infections cannot be prevented by strict isolation. For this shift in pathogens there 

are several reasons: the sharp increased use of central venous catheters, the more 

intensive chemotherapy leading to mucosal damage and the prophylaxis directed 

against Gram-negative bacteria. 

During our study we grew to the conclusion that protective isolation 

was not evidence based. The good results in two studies were stemcel 

transplantation’s were performed without protective isolation 9,21 that we 

could change our policy and stop isolating patients. We combined this with 

an intensive program on educating all workers with respect to hygiene and 

introduction of hand alcohol (fig.2). We carefully monitored the prevalence 

and nature of infections and noticed no differences. We therefore felt 

confident to continue this new strategy to great satisfaction of both patients 

and workers in our department. 
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