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Antitoxin production in antibiotic-associated
colitis?
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SUMMARY The production of antitoxin after Clostridium difficile-induced diarrhoea has not been
reported previously. The stool of a patient with prolonged antibiotic-associated diarrhoea contained
C. difficile toxin, and the serum neutralised the cytopathic effect of C. difficile toxin in tissue culture.

In recent years Clostridium difficile has been impli-
cated as the causative organism in pseudomembran-
ous colitis and some cases of antibiotic-associated
colitis, by the production of an endotoxin,1 but so
far workers have failed to demonstrate antitoxin
production in such patients.5 We report a patient
in whom antitoxin production appears to have
occurred.

Case history

A 73-year-old woman with a fractured neck of femur
was given oral flucloxacillin, 500 mg four times a
day, after internal fixation. Five days later she
developed diarrhoea, and cephradine was substituted
for the flucloxacillin. After a further two weeks a
stool sample was examined specifically for C. difficile,
and both the organism and its toxin were identified.
However, by this time the cephradine had been
discontinued, the diarrhoea had abated, and the
patient had been discharged, so no further action
was taken. One week later the patient was readmitted
with a three-day history of severe diarrhoea with
incontinence. Sigmoidoscopy showed mild inflam-
matory changes but no pseudomembrane. C. difficile
and its toxin were again isolated, and a diagnosis of
antibiotic-associated colitis was made. The patient
received oral vancomycin, and the diarrhoea ceased.
A sample of the patient's serum taken during her

second admission, one month after the onset of
diarrhoea, and a further sample taken four months
later were investigated for the presence of neutralising
activity against C. difficile toxin.
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Methods

Toxin and its neutralisation were assayed by the
method described by Rifkin et al.1 using confluent
monolayers of HeLa cells cultured in Eagle's MEM
solution (Flow Laboratories). Equal quantities of
the patient's serum and her own faecal filtrate were
incubated at room temperature for 30 minutes, and
0-2 ml was inoculated into tissue culture. The patient's
serum was also incubated with faecal filtrates from
four other patients known to contain C. difficile
toxin. Serial dilutions of the patient's serum were
incubated with a filtrate containing a known
concentration of toxin. As controls, toxin was in-
cubated with sera from one patient with Crohn's
disease, two with ulcerative colitis, one with acute
infective diarrhoea, six healthy volunteers, and one
of the authors (AL).

Results

The patient's initial serum neutralised the cytopathic
effect caused by her own faecal filtrate and that of all
four other patients with antibiotic-associated diar-
rhoea, the neutralising effect being seen at a dilution
of 1 in 1000. The serum sample taken four months
after the diarrhoea had ceased (the patient having
remained well in the intervening period) still showed
a neutralising effect but only at a dilution of 1/10.
Of the control sera, all but one showed no neutral-

ising effect, the exception being the serum of one of
the authors, in whom the titre was 1/1000. A second
sample taken 10 weeks later showed a neutralising
effect at a dilution of 1/100. Both stool cultures and
toxin assay were negative, and there was no history
of antibiotic ingestion in the past two years or of
diarrhoea within the past six months, but the author
had frequently handled infected specimens during the
previous year.
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Antitoxin production in antibiotic-associated colitis?

Discussion

The proliferation in the colon of C. difficile with the
production of a cytopathic endotoxin after treatment
with one of a wide range of antimicrobial agents is
now well established as the cause of pseudomem-
branous colitis and up to 20% of cases of antibiotic-
associated diarrhoea. Previous work has failed to
show the presence of the organism, toxin, or antitoxin
in the serum of patients with C. difficile-associated
colitis in either the acute or convalescent phase,5
and it has therefore been suggested that the toxin
is not absorbed in significant quantities, its effect
being entirely local. The case reported above suggests
that this is not necessarily so, and that antitoxin
production may take place.

It is possible that the neutralising effect seen in this
patient may be a non-specific effect of the serum or an
antitoxin to another organism such as Clostridium
sordellii, the antitoxin to which is known to neutralise
C. difficile toxin and indeed has been used to identify
C. difficile toxin in most of the work done so far.
However, the fact that the serum taken in relation to
the proven infection with C. difficile showed a titre
of 1/1000 while that taken four months later had
fallen to 1/10 strongly suggests that antitoxin specific
to C. difficile has been demonstrated.

It is more difficult to explain the persistently
raised titre seen in the serum of one of the authors.
This again may be due to a cross-reaction with
another organism or possibly to handling infected
specimens. It is significant that the only two samples
to show a neutralising effect were from people who
had been exposed to C. difficile, and this underlines
the care that should be taken when handling
specimens which may contain this potentially danger-
ous organism.
A broad clinical spectrum is seen in C. difficile-

associated colitis ranging from minimal diarrhoea to
pseudomembranous colitis, and yet we have found
that toxin is present in the faeces of such patients
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in the same range of concentration, irrespective of
the severity of the disease. This suggests that there
are other factors involved in the pathogenesis of the
disorder, and it is possible that the ability of the
patient to produce antitoxin and the rate at which he
is able to do so may affect the severity of the clinical
response to the presence of toxin in the colon and
may also give protection against further exposure to
C. difficile. While C. difficile is rarely found in the
faeces of normal adults, the incidence of the organism
and, to a lesser extent, its toxin is relatively high in
apparently healthy infants,6 7 and it may be that the
ability to produce antitoxin is developed at this stage,
giving comparative immunity on re-infection in
adulthood. Further studies are in progress to ascer-
tain the role of antitoxin production in C. difficile-
associated colitis.
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