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AProspectiveCooperativeStudy of Gnotobiotic Carein Acute Leukemia Patients. 1: Clinical Results

Summary: The efficiency of protective isolation and pro-
tective isolation plus gastrointestinal decontamination on the
control of infectious complications in patients with decreased
defence capacity was investigated prospectively in a coopera-
tive trial with the participation of clinical centers in several
European countries (European Organization for Research on
Treatment of Cancer, Gnotobiotic Project Group). The study
was performed in patients with acute leukemia under re-
mission-induction therapy on the basis of the frequency of
such patients in the participating centers. Over a period of
five years, 137 cases of acute leukemia were randomly allo-
cated to three different treatment groups as follows: Group
A strict protective isolation in plastic isolation systems or
laminar air flow isolators and prophylactic antimicrobial
decontamination by non-absorbable antibiotics, Group B:
strict isolation alone in one or the other type of isolator, and
Group C: routine hospital ward. The results demonstrated
that the incidence of contamination and colonization with
new bacteria could be decreased significantly by strict pro-
tective isolation alone and even more markedly by strict
protective isolation and antimicrobial decontamination. They
also demonstrated that in Group A there were less frequent
episodes of severe infection. More specifically, the incidence
of pulmonary infection was reduced significantly in both
Groups A and B in comparison with Group C. The remission
rate of acute leukemia was higher in patients of Groups A
and B versus Group C (69%, 61%/o, 49%s), although this result
was not significant. However, the microbiological investiga-
tions and the outcome of the study suggest that the techni-
ques of protective isolation and antimicrobial decontamina-
tion have to be improved to decrease further the incidence
of infection in the compromised host.

Introduction

The Gnotobiotic Project Group published a “Protocol for
an Evaluative Study of the Protective Effect of Isolation
Systems and Decontamination in Patients with High Sus-
ceptibility to Infection” in 1972 {6). The study lasted four
years, randomization of patients being performed from
February 1st, 1971 until December 31st, 1974. The data
were divided into two parts: the first part consists of the
clinical results which are presented in this paper, the
second part presenting the detailed microbiological results
is in preparation.

Zusammenfassung: Protektive Isolierung und antimikrobielle
Dekontamination bei Patienten mit hoher Infektionsgefiihr-
dung. Eine prospektive kooperative Studie mit Hilfe der
gnotobiotischen Betreuung von Patienten mit akuter Leukd-
mie. I: Klinische Ergebnisse. Die Wirksamkeit der protek-
tiven Isolierung und Isolierung mit zusitzlicher gastrointesti-
naler Dekontamination zur Beherrschung von infektidsen
Komplikationen bei Patienten mit verminderier Abwehr-
fahigkeit wurde prospektiv in einer Gemeinschaftsstudie un-
ter Beteiligung von einigen klinischen Zentren in einigen
europiischen Lidndern durchgefiithrt (Buropean QOrganisation
for Research on Treatment of Cancer, Gnotobiotic Project
Group). Die Untersuchung wurde bei Patienten mit akuter
Leukdmie durchgefithrt bei einer zur Remission fiithrenden
Therapie. Die Patientenzahl hing von dem in den verschie-
denen Zentren zur Verfigung stehenden Krankengut ab.
Uber einen Zeitraum von fiinf Jahren wurden 137 Fille von
drei verschiedenen Behandlungsgruppen randomisiert zuge-
teilt: Gruppe A (strenge protektive Isolierungssysteme mit
Plastikzelten oder Laminar-Airflow-Isoliereinheiten und pro-
phylaktische antimikrobielle Dekontamination durch Anti-
biotika, die nicht absorbiert werden), Gruppe B (strenge Iso-
lierung als EinzelmaBnahme in einem der betreffenden Iso-
liersysteme) oder Gruppe C (RoutineméBige Hospitalpflege).
Die Ergebnisse zeigen, dal die Inzidenz von Kontamination
bzw. Kolonisierung durch neuerworbene Bakterienspezies bei
strenger Isolierung allein und noch dentlicher bei einer stren-
gen Isolierung und antibakterieller Dekontamination signifi-
kant herabgesetzt werden konnten. Auch zeigte sich, daB in
der Gruppe A weniger hiufig schwere Infektionen auftraten.
Noch héher signifikant schien das Auftreten von Lungen-
infektionen in den beiden Gruppen A und B in Vergleich zu
Gruppe C reduziert zu sein. Die Remissionsrate von Patien-
ten mit akuter Leukimie war im Vergleich mit den Gruppen
A und B zur Gruppe C hoher (69%, 61%0, 49%/4) obwohl
dieses Ergebnis statistisch nicht signifikant war. Jedoch lassen
die mikrobiologischen Untersuchungen und das Ergebnis der
Studie vermuten, daf sowohl die Technik der protektiven
Isolierung als auch die der antimikrobiellen Dekontamination
verbessert werden miissen, um ein weiteres Absinken der
Infektionsinzidenz bei gefihrdeten Patienten zu erreichen.
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This prospective randomised study was undertaken to
investigate the efficiency of preventive measures in con-
trolling infection in the compromised host. These measures
involved:

1. the use of antimicrobial decontamination in patients
treated in protective isolation;

2. the use of protective isolation only;

3. ordinary hospital care.

Antibiotic decontamination under open ward conditions
was purposely not included in this study since animal ex-
periments indicate a risk of rapid colonization of the
gastrointestinal tract with resistant bacteria from environ-
mental sources in such individuals (15), and subsequently
an unfavourable effect on morbidity and mortality. The
efficiency of the measures aimed at controlling infection
was judged by:

1. the incidence of contamination and colonization of the
gastrointestinal fract with either exogenous or endo-
genous microorganisms;

2. the incidence of infections;

3. the incidence of death from infection.

It was decided to perform the study in patients with acute
leukemia because infectious coraplications are the major
cause of morbidity and mortality in such patients (7) and
because of the relatively frequent occurence of acute
feukemia patients in the units participating in the study.
The reduced resistance to microbial invasion is mainly
associated with the degree and duration of granulocyto-
penia and to a lesser extent with the degree and duration
of lymphocytopenia (1). Both conditions are due either
to the disease itself or to the cytotoxic chemotherapy. The
causative agents of infections originate either from the
patient’s own (endogenous) microfiora, especially from the
gut flora, or from the environmental (exogenous) micro-
flora (5).

Prospective randomized studies on protective isolation and
antimicrobial decontamination in patients with acute leu-
kemia have been performed previously in the United States
of America and produced equivocal results (8, 11, 17).
Several earlier studies suggested the possible usefulness
of this type of supportive care in patients with acute leu-
kemia (2, 3, 4, 10, 14). However, clinical experience was
limited by the small numbers of patients investigated by
these groups, so that valid confirmation of the advantage
of gnotobiotic care was felt necessary, particularly in view
of the additional stress for patients and the high costs
involved.

Patients and Methods

Minimal requirements had to be observed by the different
participating units, located in four European countries, in
order to obtain meaningful comparative data on the efficiency
of strict protective isolation either with or without the use of
gastrointestinal decontamination.
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Selection and Randomization of Patients

All patients between 2 and 60 years of age suffering from
either acute myelocytic leukemia, acute lymphocytic leuke-
mia or acute undifferentiated leukemia, who were admitted
to the participating clinical departments for remission-induc-
tion therapy, were reported to the statistical center. Stratas
were formed on the basis of age groups (2-15, 1640, 41-60
years), presence or absence of infection at admission, and
number of remission-induction freatments. The patients were
allocated at random to one or other of the following three
groups:

Group A: treatment with antimicrobial decontamination in
strict protective isolation;

Group B: treatment in strict protective isolation only;

Group C: treatment in an open ward under standard hospital
conditions.

Some patients were admitted more than once due to relapse
or re-treatment. Each cytotoxic treatment period in a patient
was considered to be equivalent to a separate case.

Patients were classified as “not eligible” if they were not
between 2 and 60 years (unsuitable for recruitment to the
study), if they did not agree to enter randomisation or to be
confined to strict protective isolation, or if there were psycho-
logical and/or psychiatric contraindications. Some patients
were not eligible because their kidney function was impaired
as demonstrated by a glomerular filtration rate of less than
60 ml/min/1.73 m? body surface. Patients were classified as
“rejected” when after allocation to Group A or B no isolator
was available. Patients were classified as “omitted” after
randomisation when treatment was discontinued within 14
days for reasons other than death or imminent death. Several
clinical units other than the above-mentioned intended to
participate in this study but did not follow the protocol of the
study correctly or were unable to achieve the required mini-
mal number of eight patients. This minimal number was set
because units admitting fewer cases were believed to be less
experienced in gnotobiotic care, thus increasing the risk of
variability. These units were therefore excluded from the
study.

Ten patients included in the study who died within 14 days
after randomisation were classified as “not evaluable”, Four-
teen patients were admitted twice, and four patients three
times to the study; 115 individual patients gave a total of
137 evaluable cases (Table 1). The contribution of the dif-
ferent participating units is given in Table 2.

Table 1: Selection of patients

Cases notified to the Statistical Centre: n = 361
“not eligible” because

® patient too young i
® patient too old 10
® patient not willing to enter the study or
psychological/psychiatric contraindications 73
® creatinine clearance too low 9
# other reasons (stated by the treating clinician) 19
Total 112
“rejected” because no isolator free 66

Total cases not admitted

Cases randomized: n = 183
“omitted’”” because
® record not available 9
e unit did not follow protocol or had less than eight cases 20
¢ patient was not eligible but was randomized by mistake 2
© treatment was discontinued within the first 14 days

(other reasons than imminent death) 5
Total 36
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Cases on study.: n = 147
“not available” because
® deceased within 14 days after randomization 10

Evaluable cases: n = 137

Table 2: Distribution of evaluable cases according to partici-
pating units

Clinical units

2 B .
3 B S
£8 =% g 5 g _
gE= ©é @ a4 & D F B
Group A 3 7 { 5 17 6 42
Group B 2 3 6 5 6 21 1 44
Group C 7 4 7 5 5 22 1 51
Total 12 10 20 11 16 60 8 137

Treatment of Patients

Grnotobiotic care: Only systems for strict protective isolation
were used for patients in Group A and B, ie. laminar air
flow isolators and plastic isolation systems (5, 14, 16). The
systems were sterilized by spraying with a 2%/ peracetic acid
solution before admission of the patient. All supplies were
sterilized either by dry heat, autoclaving or ethylene oxide.
Disposable utensils sterilized by gamma-irradiation were also
used. All handling and nursing of patients was done either
through long neoprene gloves fitted in the PVC wall or using
aseptic techniques while standing downstream in the laminar
air flow. Only steam sterilized diets and beverages were used
for the patients. The selection of combinations of poorly
absorbable antimicrobial drugs for gastrointestinal deconta-
mination in Group A patients, and of topical antibiotics and
disinfectants was left to the attending physician whose aim
was to eliminate microorganisms. A standard combination of
non-absorbable antibiotics was not chosen because of ex-
pected variations in the sensitivity of the microflora in the
environment of the different participating units and in the
individual patients. Previously described combinations, such
as gentamicin and vancomycin, were not available in Europe
at the time of the study. Patients treated in the open ward
{Group C) received routine hospital care.

Cytotoxic treatment: Cytotoxic treatment was not standard-
ized and was given to achieve complete remission. The ireat-
ment was administered to the limit of toxicity, accepting the
risk of severe myelosuppression. '

Investigation of Patients

The results of the clinical, radiological and laboratory inves-
tigations to be performed according to the protocol of the
study (6} were recorded daily on special forms designed for
coding and key punching. On admission of the patient two
fecal samples and two oral washings were taken and stored
in liquid nitrogen. These samples were cultured, and the
Enterobacteriaceae species and Pseudomonas aeruginosa and
Staphylococcus aureus strains isolated were typed by the
Central Laboratory to obtain a bacteriological inventory of
the patients. Further twice-weekly samples of feces and oral
washings were collected for bacteriological evaluation by the
Central Laboratory (detailed results will be published in
Part IT).

Evaluation of the Study

Because the antileukemic, the antimicrobial and the suppor-
tive transfusion treatments were not standardized, daily in-
formation on their administration was given on the forms.
The following data were evaluated: the number of contami-
nating and colonizing microorganisms found in oral washings
and feces, the occurence of fever above 38° and 39° C, the
incidence of severe infectious episodes and of death from
infection.

“Contamination” of a patient was defined as the finding of a
new biotype of an Enferobacteriaceae species not found at
the microbiological inventory in one sample only; the same
applied for typed strains of P. aeruginosa or 8. aureus, “Colo-
nization” was defined as the finding of new bacterial types
in two or more consecutive samples. Only severe infectious
episodes involving bacteremia and organ invasion (lower re-
spiratory tract infection, urinary tract infection, abcesses or
miscellanous infections, such as peritonitis, meningitis, otitis,
sinusitis), were considered for evaluation. The episodes were
identified by definite clinical signs and symptoms of infec-
tion, by positive radiological findings and by positive micro-
biological cultures. In the latter case, the infectious episodes
were defined as “microbiologically documented;” the others
were defined as “clinically documented.” The severe infec-
tions were listed according to sites of infection. Infectious
episodes were separated from each other by the following:
a period of two days or more with a body temperature below
38° C, where possible combined with either negative culture
results or negative X-ray findings.

Termination of the Study

The study was terminated either when the patient went into re-
mission and his blood granulocyte count was above 1500/ul;
when the patient was transferred from the isolator to the
open ward for social or psychological reasons; when death

- was imminent, or following death.

Results

Comparability of Treatment Groups

The characteristics of the patients allocated to Groups A,
B, and C and the mean treatment duration per patient in
the three groups were comparable (Table 3). Slightly lower
numbers of patients were allocated to Groups A and B
than to Group C, since some patients had to be rejected

Table 3: Patient characteristics

Groups

A B C Total
Total cases 42 44 51 137
Total days of study 2339 1974 2018 6931
Mean treatment dura-
tion/patient-days 55.7 44.9 51.3
Males/females 24/18 2717 23/21 81/56
Age range (years) 3-60 2-58 2-59
Median age (years) 28 24.5 25
Acute myloid
leukemia cases 21 15 29 65
Acute lymphoid
leukemia cases 9 9 9 27
Acute undifferen-
tiated leukemia cases 12 20 13 45
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when no isolator was available after randomization. The
predominance of males over females in all three groups
is in accordance with the male-female ratio seen in leuke-
mia. Due to the stratification, the distribution of cases in
each group was similar with regard to age, infection status
at randomization and the number of cytotoxic induction
treatments (Table 4).

Table 4: Allocation of cases according to stratification

Groups
A B C Total
Age range (years): 2-15 7 8 9 24
16-40 26 27 28 81
41-60 9 9 14 32
Infection at randomization:
present 19 16 22 57
not present 23 28 29 80
Induction therapy:
first 28 26 3 85
second 8 12 13 33
third and subsequent 6 6 - 7 19

Tests of serum creatinine and creatinine clearance showed
no significant differences between the. treatment groups.
There was also no difference observed in the results of
these tests at the start of the study, during treatment, and
at the end of the study. This indicates that glomerular
function did not change after possible partial absorption
of the large doses of oral antibiotics in patients of Group
A. Hematological findings did not differ significantly be-
tween the three groups at the commencement of and
during treatment, Tests included determination of hema-
globin concentration and counts of erythrocytes, platelets,
granulocytes and lymphocytes. The susceptibility fo infec-
tion in all groups (Tables 5a, 5b, and 5¢) was documented

Table 5a: Percentage of days during treatment with a granulocyte
count below 1000/*1 of blood

Group
Granulocyte count A B C Total
< 160 25% 29 19% 24%;
100-500 30% 29% 25% 29%
500-10000 16% 21% 20% 19%
> 1000 29%, 25% 329% 29%

Table 5b: Mean and standard deviation of granulocyte count
during treatment

Group
A B C Total
Mean 769 671 1409 983
Standard Deviation 1100 1197 4751 3075
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by the fact that on 4,957 out of 6,931 observation patient-
days (72%/s) a granulocyte count below 1,000/ul was ob-
served, on 1,299 (19%/¢) patient-days the count was be-
tween 500 and 1,000/pl, and on 1,641 (24%/¢) patient-days
below 100/4). One patient in Group B and three patients
in. Group C received a granulocyte transfusion on a total
of six occasions. There was no difference within the treat-
ment groups in the administration of blood products, such
as washed red blood cells, packed red blood cells, whole
blood or platelets.

Table 5¢: Mean number of days between two blood cell countings

Group
A B C
Days 3.48 3.19 3.37

Although not standardized, the various forms of anti-
leukemic cytotoxic therapy were very similar. The drug
combination and also the mean dose per application did
not differ in the three treatment groups (Table 6). It was
approved that cytotoxic drugs be given in adequate doses
as aggressive chemotherapy.

Table 6: Anti-leukemic chemotherapy*

Route of
Cytotoxic drug admini-  Number of patients treated

stration 4 g ¢ Total
Daunorubicin i v. 30 31 32 93
Vincristin iv. 32 33 31 96
Ara-C i v. 20 24 35 79
Thioguanin oral 16 14 20 50
Cyclophosphamide iv. 9 8 16 33
6-Mercaptopurine oral 4 4 12 20
Methotrexate i 3 4 9 16
L-asparaginase iv. 4 4 8 16
Prednison oral 30 31 37 98

iv. i2 16 25 53

Mean dose (mg)
per application**

Daunorubicin iv. 100 144 102
Ara-C iv. 168 159 154
Vincristin i v. 261 238 267
Thioguanin oral 160 170 146
Prednison oral 67 56 61
iv. 91 105 131

* If the patient did not respond to the chemotherapy, another
combination was given to follow up the therapy.

** Only for the most frequently used cytotoxic drugs.

Many patients received systemic antimicrobial therapy for
treatment of infections at the time of admission or for an
infection acquired during the observation period. The anti-
microbial therapy was given to approximately the same
number of patients in Groups A, B, and C; the mean dose
per application did not differ (Table 7).
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Table 7: Systemic antimicrobial therapy

Route of
Antimicrobial drugs admini-  Number of patients treated
stration A B C Total
Ampicillin oral 8 9 12 29
i v. 8 9 11 28
Carbenicillin i v. 15 15 19 49
Cephalotin L. 18 17 21 56
Gentamicin iLv. 28 33 30 91
Isoniazide orat 3 6 19 28
Fthambutol oral 1 1 7 9
Cloxacillin oral 5 5 5 15
v, 8 9 13 30
Tetracyclin oral 5 4 9 18
Trimethoprim- .
Sulfamethoxazole oral 14 13 8 35
Mean dose (9)
per application*
Ampicillin oral 470 3.73 287
iv. 6.90 5.84 1067
Carbenicillin iv. 23 30 25
Cephalotin iv. 7 7 9
Gentamicin iv. 0.172 0.185 0.172
Cloxacillin oral 2.80 280 2.60
iv. 24.70 4.90 11.00
Trimethoprim-
Sulfamethoxazole oral 0.324 0.268 0.154 r

* Only for the most frequently used antimicrobial drugs.

Non-absorbable antibiotics for decontamination were given
to patients in Group A only (Table 8) with the exception
of antifungal drugs such as nystatin and amphotericin B.
The latter drugs were also given in equal doses to approxi-
mately the same number of patients in Group B or C.
This was permissible since only the culture and fyping
results of bacteria which are not sensitive to these drugs
were used for evalution of the quality of protective isola-
tion. From the list of non-absorbable drugs administered,
the combination used in 909/ of the cases was polymyxin,
bacitracin, neomycin and nystatin (in varying doses).

Table 8: Non-absorbable antimicrobial drugs for decontamination*

Antimicrobial Number Mean dose Mean total dose
drug of cases per applica- per patient

tion treated
Polymyxin E 18 4986 123278 10/U
Polymyxin B 20 213 7471 mg
Bacitracin 38 1636 68808  10/U
Gentamicin 17 546 13651 mg
Neomycin 39 3.56 15449 ¢
Cephaloridin 3 3051 11216 mg
Paromomycin 2 1161 22750 mg
Nystatin** 37 5049 118123 10/U
Ampho-
tericin B*** 7 626 34645 mg

*  Group A patients only

#**  Nystatin was also given to 20 patients of Group B and
24 patients of Group C as a prophylactic fungistatic.

*#*% Amphotericin B was also administered to 4 patients of
Group B and 6 patients of Group C as a prophylactic fungi-
static.

Efficiency of Gnotobiotic Care

The microbiological findings (Table 9) show a significantly
lower rate of contamination per patient per week (p<<0.01)
and also a significantly lower rate of colonization in Group
A versus Group B and C, and in Group B versus Group C

Table 9: Microbiological data

Contamination/coloniza- Group Statisti-
tion infectious episodes A B C cal
analysis

Mean number of bacterial
contamination/patient/
week 0.83 1.59 2.35  significant
Mean number of bacterial
colonization/patient/week 0.1 041 0.6 significant
Episodes of severe infec-
tion/total number of
patients 35 45 54 —
Number of clinically* do-
cumentated lower respi-
ratory tract infections:

a start of the study 7/70 3/44 9/50 not

A7% (%)  (18%) significant
during the study 9/45 8/122  39/163 significant
6% (% 242

Number of severe infec-
tions at time of death
during treatment 4 5 8 —
Number of severe infec-
tions at tirde of death/total
number of patients 0.09 0.11 016 —

* Documentated by signs and symptoms of infection and by
positive radiological findings.

(p<<0.01). Episodes of severe infection, expected in Group
C, also occured in Groups A and B despite the use of
preventive measures. However, cases in Group A tended
to have fewer episodes of severe infections, and severe
infection occured less often at death in the observation
phase. Whereas at the start of the study the rate of positive

Table 10: Causes of treatment termination

Groups
A B C Total
No longer increased sus-
ceptibility to infection
and going into remission 29 27 25 81
69%) (6130 @9%) (597
Chemotherapy inter-
ruped, no remission 4 6 12 22
' (1020 Q420 (4% (1670
Psychological reasons ] 0 2 2
4% A%
Death 5 8 11 24
(2% (8% @220 (18%)
Other reasons 4 3 1 8
(10%) (7% 6% (6%
Total number of cases 42 44 51 137
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chest X-rays did not differ significantly, it was significant-
ly lower during the observation phase in Groups A and B
as compared with Group C (p <70.01). The number of
days where the peak temperature was above 38 °C per
number of patient-days did not differ in Group A (478 /
2,339 = 20%/y), Group B (478 / 1,974 = 24%/y) or Group
C (368 / 2,618 = 210/g). This was also the case for days
where the temperature was above 39 °C (Group A: 218/
2,339 = 8%y; Group B: 203 / 1,974 = 10%/y; Group C:
23572,618 = 99/).

Cases in Groups A and B tended to have higher remission
rates than cases in Group C (Table 9). While 29/42 (699%/¢}
cases in Group A no longer had an increased susceptibility
to infection and went into remission at the end of their
treatment period, the respective number in Group B was
27/44 (61%/¢) and in Group C 25/51 (49%) (figure 1).

100%]
death during treatment
A Chemotherapy interrupted:
no remission
(] granulocytes > 1500/ ul:
_é going into remission
Cases
o]

Figure 1: Outcome of patients in Groups A, B and C at ter-
mination of observation period.

Chemotherapy was interrupted without remission in more
patients in Group C than in Group A or B. In Group C
death was more often the reason for termination of treat-
ment than in Group B or A, However, survival until Day
30 after termination of treatment, which was chosen pro-
spectively as a clearly defined reference date, did not differ
significantly in Group A: 33/42 (79%/y), Group B: 35/44
(79%) or Group C: 38/51 (75%p). Further analysis of the
survival ratio 30 days after termination of treatment
(figure 2) shows that the improvement in the results when

0.15 probability

treatment groups — A

085 O 095
Survival ratioc 30days
after freatment termination
Figure 2: Survival ratios for the three groups 30 days after
terminating treatment at different levels of probability.
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treating leukemia by supportive care, as in Group A or B,
can be expected to lie between 00/¢ and 30%,. This means
that with p >0.95 the beneficial effect of isolation, or
isolation and decontamination, did not exceed a 30?%,
improvement in the survival ratio. According to the sur-
vival curves* of patients in Groups A, B, and C, patients
in Group A tended to have a better survival rate than
those in Group C (figure 3).

100% alive June 1975
90% 1% «-treatment A 10/36 - 28%
80% | iy ox 7 B 5/39 - 132

s b2l c

8/50 - 16%

100 200 300 400 500 600 700 800 900 1000 days
Figure 3: Survival rate of the three groups related to treatment.

Prognostic Parameters

Morphological diagnoses: Patients with acute lymphocytic
leukemia survived longer than patients with acute myelo-
cytic leukemia, and patients with acute myelocytic leuke-
mia fared better than patients with acute undifferentiated
leukemia (figure 4). Equal distribution of patients with

alive June 1975

8/23 = 357%
15/66 = 232
0/36 = 0O

100 200 300 400 500 600 700 800 900 1000 days

Figure 4: Survival rate related to morphological classification
(ALL = acute lymphocytic leukemia; AML = acute myloid
leukemia; AUL = undifferentiated leukemia).

# All survival curves are based on patients, not on “cases”:
one observation period was selected randomly for those
patients who were studied more than once for use in the life
table analyses. The ten cases who died within 14 days after
randomization (Table 1) were included in the survival curves.
At the end of the period of data collection (June 1975) some
patients were still alive. This should be noted for the inter-
pretation of life curves because these patients may actually
have shorter survival rate than indicated by the end-point
of the curves.
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the diagnosis acute myelocytic leukemia, acute lympho-
cytic leukemia or acute undifferentiated leukemia thus
proved to be important.

Infection at admission: The survival curve* shows that
patients with neither fever nor other signs of infection at
randomization had a better survival rate than patients with
signs of infection (figure 5). This indicates that this factor
must be taken into account when stratifying during the
randomization procedure.

100%{ alive June 1975
90% & « = nofever, no signs of 15/69 = 227
2 infection at randomisation
80% 49, »= with signs of infection 8/56 - 147
2 at randomisation

70%4 °

60%

50%+

40%

30%+ “———1—1_‘__‘

20% 3,

10%4 !

100 200 300 400 500 600 700 800 900 100G days

Figure 5: Survival rate related to status of infection at rando-
mization.

Induction therapy: When considering survival rate* in
relation to the first, second, third or subsequent therapies,
the curves of the first and second induction therapy are
found to cross, and the curve for third and subsequent
induction therapies shows a shorter survival period (figure
6). However, the duration of remission was found to be
longest with the first induction therapy, as expected.
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Figure 6: Survival rate related to number of induction chemo-
therapy.

Age at diagnosis: Retrospectively, as far as the age group-
ings 16—40 and 4160 years were concerned, this factor
was not important in the stratification. Both groups had
a similar survival rate*. The number of cases in age group
215 years was too small to draw any conclusion in this
regard.

Discussion

The results of the clinical part of this study show that
protective isolation and antimicrobial decontamination
under conditions of protective isolation did not prevent
infectious complications in patients with acute leukemia
during cytotoxic induction therapy.

The conclusions of this study with regard to a possible
beneficial effect of protective isolation and antimicrobial
decontamination in patients with impaired defence were
valid, provided patients allocated to the three treatment
groups were equally susceptible to microbial contamina-
tion, colonization and infection. That this was presumably
the case with regard to susceptibility to infection could
be concluded from the hematological follow-up, and from
the similarity of the type and dosage of cytotoxic therapy
administered to the patients in the three groups. Equal
susceptibility to contamination and colonization could be
concluded from the retrospective observation that systemic
antimicrobial therapy and basic supportive care were simi-
lar with regard to duration, dosage and type in all three
groups during treatment.

In our study the reduction in the number of infections in
Groups A and B was not as striking as that described in
three other randomized studies (8, 11, 17). This could, at
least in part, have been due to the use of different anti-
biotics. In our study most patients were decontamined
with a combination of neomycin and bacitracin (in some
cases supplemented with polymyxin B), while in the other
investigations a combination of gentamicin and vanco-
mycin was used. It is well known that resistance to the
antibiotics employed in our study is much more common
than is the case with the gentamicin-vancomycin combi-
nation. The Gnotobiotic Project Group is therefore now
investigating methods of improving the efficiency of anti-
biotic decontamination. The results of treatment with a
standard antibiotic regimen are being compared with the
results of treatment with a combination of antibiotics
selected on the basis of a sensitivity test on the patient’s
microflora.

Data obtained by typing species of S. aureus and P. aeru-
ginosa, and biotyping Enterobacteriaceae species demon-
strated clearly that protective isolation alone (Group B)
reduced the incidence of bacterial contamination and
colonization. However, a considerable number of contami-
nations still occurred. The additional use of non-absorbable
antibiotics for decontamination in Group A further re-
duced the incidence of contamination and colonization
markedly. Another interesting finding was that there was
a significantly smaller number of radiologically confirmed
lower respiratory tract infections in Groups A and B com-
pared with Group C, which confirms previous publica-
tions (8, 11, 17). This supports the hypothesis that a
certain number of these infections are airborne in hospitals
and that airborne transmission can be reduced markedly
by strict protective isolation.

There was a higher rate of patients going into remission
in Group A, and to some extent also in Group B, compared
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with Group C. Although providing evidence of the bene-
ficial effect of gnotobiotic care, these differences were not
statistically significant.

Levine et al. (9) recently reviewed the effects of “protec-
tive environments” and “protective environment and pro-
phylactic antibiotics” on infection and remission in acute
leukemia in seven clinical studies, each conducted on more
than 20 patients. In three studies it was suggested that a
“protective environment” alone lowers the incidence of
infection, while in all seven studies the combination of
“protective environment” and “prophylactic antibiotics”
apparently reduced infection. In one study it was suggested
that the remission rate was increased by a “protective
environment,” in three studies the same was ascribed to
“prophylactic antibiotics” and a “protective environment,”
while in three studies the remission rate was not changed
by “prophylactic antibiotics” in combination with “pro-
tective environment.” In one study it was suggested that
there was no change in the remission rate due to a “pro-
tective environment” only, Three of the studies were pro-
spective clinjcal trials; in the remaining studies the patients
were matched retrospectively. All of these studies involved
small numbers of patients.

Schimpff et al. (12) regard the results.of different studies
on “reverse isolation and microbial suppression” as in-
conclusive or equivocal.

In our opinion such studies cannot even be compared
unless the quality of isolation and decontamination is
monitored at the same time. The treatment of a patient
in an isolator does not guarantee that the patient is really
bacteriologically isolated, and the oral administration of
non-absorbable antibiotics in sufficient doses does not
ensure successful decontamination. Studies of this kind
are consequently of minimal value unless adequate quality
control is available, both for isolation and decontamina-
tion. Gnotobiotic care needs further development and
careful evaluation before being recommended as standard
supportive therapy in the treatment of high-risk patients,
such as those suffering from acute leukemia.
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