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I NTRODUCTION
Without prophylactic measures, neu
tropenic patients have a high chance to
develop an infection, increasing with the
depth and the duration of granulocy
topenia (Bodey et al., 1966). Most in
fections in the granulocytopenic patient
are caused by enteric bacteria, mainly
Enterobacteriaceae- and Pseudomon
adaceae-species (Schimpff et al., 1972;
Levine et al., 1973; Bodey et al., 1978).
In the past, the most frequently isolated
Gram-positive microorganism was
Staphylococcus aureus. However, there
is an increasing number of infections
caused by coagulase negative staphylo
cocci and viridans streptococci (Wade et
al., 1982; Winston et al., 1983; Dekker
et al., 1987; Kern et al., 1987; Peters et

al., 1988). The percentage of infections
caused by anaerobes was and is still
small, in the order of 1% of the total. As
infections in granulocytopenic patients
have a high mortality rate, infection pre
vention is worthwhile to be performed.
This has been attempted by either total
or selective decontamination. Total de
contamination (TD) has the disadvan
tage of the need of strict isolation of the
patient, who in addition should take
sterile food and beverages. A disadvan
tage of TD is the elimination of micro
organisms
responsible
for
the
Colonization Resistance (CR) (van der
Waaij et al., 1971; van der Waaij,
1982a).

C OLONIZATION R ESISTANCE AND S ELECTIVE D ECONTAMINATION
The CR functions as a barrier against
exogenous bacteria trying to colonize a
certain tract. In the gastrointestinal tract
especially the anaerobic bacteria play a
major role in maintaining the CR. The
majority of the infections in granulocy
topenic patients is caused by aerobic
bacteria, belonging to the normal gut
flora. Elimination of these bacteria
without affecting the CR is called selec
tive decontamination of the digestive
tract (SD). This method appeared to be

efficacious in reduction of the infection
frequency in granulocytopenic patients
(Sleijfer et al., 1980; Dekker et al.,
1981).
Selective
decontamination
proved to be as efficacious as total de
contamination in preventing Gramnegative infections, even without strict
isolation procedures (Kurrle et al.,
1986). SD is cheaper, less laborious
and more comfortable for the patient as
this method can be performed without
strict isolation procedures.
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A NTIMICROBIAL A GENTS FOR S ELECTIVE D ECONTAMINATION
SD can only be performed with an
timicrobial agents (AMA) selected on
the basis of their effect on the gastroin
testinal microflora. An active concentra
tion of the SD-drugs must reach the
gastrointestinal tract (the site of action);
this amount of SD-drugs must be:
a. not suppressive to the anaerobic
CR-related microflora;
b. able to kill one or more of the po
tentially pathogenic microorganisms
(PPMO), most frequently encountered
in infections in granulocytopenic pa
tients. These consists of aerobic Gramnegative bacilli as Enterobacteriaceae
and
Pseudomonadaceae-species,
Staphylococcus aureus, yeasts and
fungi, coagulase negative staphylococci,
and viridans streptococci.
Up to now there are no AMA which
are active against coagulase negative
staphylococci and viridans streptococci
without affecting anaerobes. Yeasts and
fungi can be eliminated by the polyenes
amphotericin B and nystatin. Both an
timycotics are not absorbed after oral
administration and have no effect on
bacteria.
Elimination of S. aureus from the di
gestive tract appeared to be possible
with the absorbable drugs cephradine
and co-trimoxazole. Aerobic enteric
Gram-negative bacilli except Proteus-,
Morganella-, and Serratia-species are
highly susceptible to polymyxins, while
anaerobes are resistant. Like the
polyenes, polymyxin is not absorbed
after oral administration. Polymyxin ap
peared an ideal drug for SD: the effect,
elimination of susceptible Gram-nega
tive bacilli is usually reached within
three days after oral administration (de
Vries-Hospers et al., 1981). The only
disadvantage of polymyxin is the gap in
the antibacterial spectrum. Fortunately,
a number of absorbable antibiotics have
been shown to be useful for SD. Elimi
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nation of Gram-negative bacilli from the
digestive tract can be performed by oral
administration of co-trimoxazole and
nalidixic acid (de Vries-Hospers et al.,
1981). Later on it was found that in
volunteers the same effect could be ob
tained with the newer quinolones like
norfloxacin and ciprofloxacin (Pecquet
et al., 1986; de Vries-Hospers et al.,
1987). Administration of these qui
nolones to neutropenic patients resulted
in a reduction of the number of infec
tions caused by Gram-negative bacilli
(Rozenberg-Arska et al., 1985; Winston
et al., 1986; Karp et al., 1987). Te
mocillin and aztreonam are β-lactam an
tibiotics with a small spectrum of activ
ity against aerobic Gram-negative ba
cilli; both can be used for elimination of
these bacteria from the digestive tract
(de Vries-Hospers et al., 1984; de
Vries-Hospers et al., 1985).
As mentioned above, anaerobic bac
teria are involved in maintaining the CR.
The animal experiments especially an
timicrobial agents (AMA) with activity
against Gram-positive bacteria, such as
bacitracin and penicillin, appear to dis
rupt the CR significantly (Wiegersma et
al., 1982). On the other hand, AMA like
polymyxin, temocillin and aztreonam,
which are only active against aerobic
Gram-negative bacilli, appeared useful
for SD, however, not in all cases: when
aztreonam was administered orally to
ten volunteers, elimination of aerobic
Gram-negative bacilli was reached in
eight of them with all three dosages
tested (de Vries-Hospers et al., 1984).
In the two volunteers who could not be
decontaminated, aztreonam susceptible
Gram-negative bacilli remained present
in the faecal cultures during treatment
with aztreonam. There was no measur
able concentration of aztreonam in the
faeces
of
these
volun

teers. The same phenomenon was found
in volunteers who were treated with

temocillin intramuscularly (de Vries
Hospers et al., 1985).

Figure 1: Recovery of microbiological active aztreonam in faecal samples derived from 30
healthy volunteers and mixed with different amounts of aztreonam. The concentration was deter
mined either immediately after mixing ()) or after 24 hours (*) of incubation at 37°C.

I NFLUENCE OF F AECES ON B IOLOGICAL A CTIVITY OF A ZTREONAM
AND T EMOCILLIN
To investigate why some of the volunteers treated with aztreonam or temocillin did not respond to antimicrobial

treatment, another experiment was
performed. Fresh faecal samples were
collected from 30 healthy volunteers and
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Figure 2: Recovery of microbiological active temocillin in faecal samples derived from 30
healthy volunteers and mixed with different amounts of temocillin. The concentration was deter
mined either immediately after mixing ()) or after 24 hours (*) of incubation at 37°C.

mixed with different amounts of the an
tibiotics: 1000, 500, 250, 125, 62.5 and
0 mg/kg faeces. This mixtures were ei
ther immediately centrifuged or after 24
hours of incubation at 37°C. Then the
microbiological active amounts of the
antibiotics were determined in the faecal
supernatants. The results are shown in
Figures 1 and 2. It appeared that faeces
had more influence on the microbiologi
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cal activity of aztreonam than on that of
temocillin, although there were in
terindividual differences. In some of the
faecal samples, mixed with aztreonam,
no microbiological activity was found
after 24 hours of incubation with aztre
onam (Figure 1). This was also the case
in a few samples when the concentration
of aztreonam was determined immedi
ately
after

mixing. This inactivation of aztreonam
and other AMA in the presence of faeces
may be due to (ir)reversible binding of
antibiotics to faecal material. Another
mechanism may be degradation of an
tibiotics by bacterial enzymes present in
faeces, like has been described for
aztreonam (Welling et al., 1987).
In conclusion: apart from the spec
trum of antimicrobial activity and the
pharmacokinetic properties of AMA, the
influence of faeces on the microbiologi
cal activity of an antimicrobial agent
must be taken into account, when AMA

are screened for their usefulness for SD.
When faeces renders AMA inactive,
they cannot be used for SD or may be
only when applied in relatively high
dosages.
To predict the effect of AMA on the
CR, and the usefulness for SD, a num
ber of properties of the drug should be
known:
a. the spectrum of antimicrobial activity;
b. pharmacokinetic properties;
c. the influence of intestinal contents on
the activity of the AMA.
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