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Relapse of antibiotic associated colitis: endogenous
persistence of Clostridium difficile during vancomycin
therapy
B A J WALTERS. R ROBERTS. R STAFFORD, AND E SENEVIRATNE

From tlie Departmtietnt of Microbiology, Repatriation General Hospital, Brisbane, Australia, and the
Departmrlenit of' Medicinte, Universitv of Quieenslanid, Queenslandl, Alustralia

SUMMARY This study reports 24 patients with antibiotic associated colitis due to Clostridiunt
difficile. Fifteen patients were treated with vancomycin due to the severity of the colitis and in
eight of these a clinical relapse of the colitis occurred after vancomycin therapy was stopped.
Bacteriological investigations of these patients indicated that C difficile was able to persist in stool
samples during vancomycin therapy in the absence of detectable cytotoxin. This was in contrast
with the seven patients successfully treated with vancomycin without relapse, and those not
treated with vancomycin where both stool cultures and cytotoxin assays became negative. These
results suggest that patients being treated with vancomycin for antibiotic associated colitis due to
C difficile should have stool cultures done during and after treatment. Persistence of the organism
in the absence of detectable cytotoxin may identify those patients who relapse and lead to either
recommencement of vancomycin or alternative therapeutic approaches.

Oral vancomycin has been shown to be effective in
the treatment colitis caused by C difficile. 1-3 In some
patients relapses have been reported after
vancomycin therapy was discontinued4-6 and
alternative treatment has been used or considered.
These include bacitracin orally,7 metronidazole,i
and the use of cholestyramine alone or in sequence
with an antibiotic.9 Possible reasons for relapse after
vancomycin treatment include a failure to totally
eradicate the organism from the bowel, reinfection
from a contaminated environment, or a combination
of these. Resistance to vancomycin has not been
described for C difficile and strains isolated during
relapse have all been sensitive.46 Spore formation
by C difficile has been observed in the stool of
animals being treated with vancomycin and these
return to the vegetative form when vancomycin is
terminated. ") Vancomycin is not active against
bacterial spores. This provides one possible
mechanism whereby C difficile may persist in the
presence of the high concentration of vancomycin
achieved in the stool by standard oral doses.2 In
vitro studies have shown that subinhibitory concen-

Address for correspondence and reprint requests: Dr E Seneviratne.
Department of Microbiology. Repatriation General Hospital. Newdegate
Street. Greenslopes. 4120. Australia.

Received for publication 14 June 1982

trations of vancomycin can increase toxin
production by C difficile" and normal gastro-
intestinal flora can inhibit its growth.12 Thus the
time taken for some patients to re-establish their
normal gastrointestinal flora after vancomycin
therapy together with the persistence of C difficile as
spores may predispose them to relapses as toxin
production recommences with falling vancomycin
levels.

Reinfection from environmental sources has been
suggested as another possible cause of relapse.4 13
Several studies have reported environmental con-
tamination by C difficile during and after the
presence of known to be excreting the
organism.' -5 These studies also found that C
difficile was able to persist in the environment for
several months, thus providing an exogenous source
of reinfection. There does not appear to be any
predisposing factors that allow patients who relapse
after vancomycin therapy to be identified.
Bacteriological assessment of patients with
antibiotic associated C difficile colitis has usually
been confined to the initial diagnosis and con-
firmation of the relapse. No studies have been
concerned with bacteriological assessments during
vancomycin therapy. This paper describes our
observations on serial stool sampling of patients
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with antibiotic associated C difficile colitis who were

treated either with vancomycin or by stopping
antibiotics.

Methods

PATIENTS
Initial stool specimens were submitted to the
laboratory from inpatients and outpatients when the
clinical history and/or sigmoidoscopy suggested
antibiotic associated colitis. Diagnosis of antibiotic
associated colitis was suspected when there was

diarrhoea starting on or soon after a course of
antibiotics, the absence of past or subsequent
evidence of non-infective inflammatory bowel
disease, the presence of stool leucocytes, and the
absence of other enteric pathogens in stool culture.
Confirmation of the diagnosis was indicated by the
isolation of C difficile in the absence of other enteric
pathogens and the demonstration of a faecal
cytotoxin neutralised by C sordellii antitoxin.
Patients treated with vancomycin were all inpatients
and follow-up specimens were obtained while the
patients were being treated and after discharge from
hospital. Patients not treated had less severe

symptoms at the time of submission of the first
specimen and after discharge follow-up specimens
were obtained from four out of nine patients.
Patients with relapses of colitis had recurrence of
diarrhoea and were documented by sigmoidoscopy,
reisolation of C difficile, detection of the cytotoxin,
and the absence of other enteric pathogens. None of
the patients had been on antimicrobial agents in the
interval between the end of vancomycin therapy and
the relapse. Other relevant clinical information
appears in the tables.

TECHNIQUES
Stools collected from patients being investigated for
antibiotic associated diarrhoea were assayed for the
presence of cytotoxin neutralised by C sordellii
antitoxin in a W138 cell line.16 Cultural techniques
included plating of the specimen, emulsified in
reinforced clostridial broth RCB (Oxoid Ltd,
London, England), on to cefoxitin, cycloserine
fructose agar CCFA'7 and a commercially available
modification of this, C difficile agar CDA (Oxoid
Ltd, London, England). Approximately 2 ml of the
emulsified stool was inoculated directly into RCB
containing 0.2% p cresol.18 Subculture of this broth
to selective media (CCFA, CDA) was routinely
done at two and seven days. Cultures were

incubated anaerobically at 37°C and colonies having
the gross morphology of C difficile were identified
using Virginia Polytechnic Institute methods. '9
Sensitivity of the isolates to vancomycin was

determined in broth by standard methods.2" Toxin
production by the isolates was determined on the
supernates of 48 h cooked meat medium. Other
bacterial pathogens including Salmonella, Shigella,
Campylobacter and pathogenic Vibrio were
excluded as well as parasites ova and cysts. All the
cultures for bacterial pathogens were performed on
stools within one hour of collection and cytotoxin
assays were set up on the same day or on these
specimens stored overnight at -20(C.

Results

The clinical and laboratory findings for the eight
patients infected with C difficile who were treated
with vancomycin and had relapses are shown in
Table 1. The strains of C difficile isolated from these
patients at the time they were being treated with
vancomycin were all toxigenic in the tissue culture
assay although cytotoxin was not detected in serial
spool specimens obtained from these patients at that
time. The number of specimens obtained during
therapy from each individual patient varied; two
patients (CD and RF) were inpatients and
specimens were obtained daily; two patients (FC
and GH) supplied four specimens and the remaining
patients supplied two specimens each. All these
specimens without exception were shown to contain
C difficile in the absence of detectable cytotoxin.
Relapses occurred as early as three days (patient
CD) and as late as 28 days (patient GH) after the
cessation of vancomycin. In the eight patients who
relapsed vancomycin retreatment resulted in a cure
in six and C difficile was not isolated nor the
cytotoxin detected in serial stool specimens
collected during the second treatment. With one
patient in this group (patient CD) retreatment was
not considered and in another (patient RF)
retreatment did not cure the diarrhoea. These two
patients continued to have diarrhoea and excrete the
organism up to the time of their death because of
unrelated causes.

In Table 2 are listed the patients treated with
vancomycin who were cured without relapse. Serial
stool specimens from these patients while being
treated with vancomycin were both culture and
cytotoxin negative for C difficile. All the patients
treated with vancomycin had severe colitis
determined by sigmoidoscopy and in 14/15 there was
evidence of a pseudomembrane. Initial vancomycin
therapy was terminated for both groups when the
clinical symptoms resolved although in four patients
who had relapses (patients GH, AM, CD, and RF)
there was not a complete return to prediagnosis
bowel frequency. Patients receiving no treatment
(Table 3) had less severe symptoms and stool
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specimens were difficult to obtain from this group
after diarrhoea terminated. In this group four
patients were co-operative and the persistence of C
difficile as well as the cytotoxin in these patients
ranged from three days to 22 days.
C difficile was readily isolated from the selective

agar media (CCFA. CDA) and recovered from the
broth for all the initial specimens submitted. In five
out of eight patients, however, who had relapses
isolation of C difficile during treatment was only
successful from the p cresol broth. There was an
abrupt end to the successful cultivation of the
organism from the seven patients successfully
treated with vancomycin, often after the first day of
treatment. In two out of seven patients (RB and CL)
the last specimen from which C difficile was isolated
was via the p cresol broth. This also occurred with
two patients (EO and MM) who were not treated.
Resistance to vancomycin (MIC >2 ,ug/ml) was
never encountered with any of the strains isolated
and all the strains were toxigenic.

Discussion

These results confirm the high incidence of relapse
of antibiotic associated colitis after treatment with
vancomycin. For the patients treated with vanco-
mycin in this report, relapse was not apparently
related to sex, age, cytotoxin concentration, severity
of the disease, or previous exposure to any
particular antibiotic. Patients treated with
vancomycin with no relapse, however, were exposed
to fewer antibiotics than the patients who relapsed.
Four of the eight- patients who relapsed received
three antibiotics and one received two. Their course
of vancomycin was at a slightly higher dose (1.9 g vs
1-3 g/day) and for a shorter period (9.8 days vs 13.3
days) than patients treated with vancomycin but
who did not relapse.

Relapse in patients treated with vancomycin was
associated with the continued presence of C difficile,
in the absence of detectable cytotoxin, in the stool.
This suggests that the relapses observed in this
report may be the result of the endogenous presence
of the organism despite the high levels of
vancomycin shown to exist in the stool by the
treatment protocols used.2 3 All strains of C difficile
isolated were sensitive to vancomycin although in
vitro sensitivity to a given antibiotic does not
guarantee its success in eradicating C difficile. There
have been several reports of antibiotic associated
colitis caused by isolates highly susceptible to the
antibiotic implicated as the cause.21 22 Further work
is required to understand the mechanism by which C
difficile is able to survive antibiotic therapy in vivo.
Relapse was not encountered in any of the patients

treated by withdrawal of antibiotics; none of these
patients required antibiotics in the ensuing six
months.
The nature of the changes in susceptibility of the

bowel to colonisation by C difficile are not known.
Clearly the source of C difficile in an individual who
develops pseudomembranous colitis is critical to an
understanding of the epidemiology of this disease in
the community as a whole. If the source of C difficile
is initially endogenous, antibiotic therapy may allow
the organism to proliferate although antibiotic
associated colitis is not simply due to overgrowth of
toxin producing C difficile.2-' Alternatively, it may
be that the major source of C difficile is exogenous
as is suggested by several reports of clusters of
pseudomembranous colitis, and also our own report
of the epidemiology of the disease in an intensive
care unit. 14 24 25 Reinfection from exogenous
sources may be potential cause of relapse.
The bacteriological data presented here would

suggest that one of the reasons for relapse is the
persistence of the organism presumably as spores
within the affected colon. The fact that faecal toxin
disappears quickly implies that the number of
vegetative forms of C difficile are rapidly reduced by
therapy with vancomycin or vancomycin inhibits
toxin production in vivo. On cessation of
vancomycin therapy reversion to vegetative forms
with recrudesence of the disease may potentially
occur if the appropriate conditions are present.
Little is understood of the interactions between
normal faecal flora and C difficile but the observa-
tion that certain strains of Staphylococcus,
Pseudomonas, Bacteroides, and Lactobacillus
inhibit the growth of C difficile and that the growth
of certain strains of the genera Peptococcus, Pepto-
streptococcus, and Bacteroides were inhibited by C
difficile suggests a fine balance exists between the
various organisms colonising the normal large
bowel.'2 Presumably if this balance is not restored
before vegetation of spores occurs, a relapse of the
illness may be possible.
Thus failure to demonstrate a cytotoxin may be

because of its non-production by C difficile in the
spore form, its low concentration by reduced
numbers of the vegetative form, or loss of the ability
of C difficile to produce toxin. Some evidence for all
these mechanisms was observed in the eight patients
who relapsed. C difficile was isolated during
vancomycin treatment from the broth in only five
patients, suggesting the presence of spores. Two
patients (CD and RF) had severely reduced normal
faecal flora but continued to excrete the organism in
large numbers during treatment although a
cytotoxin was not detected. These strains which
grew on all the media used were subsequently shown

21()
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to produce cytotoxin after growth in cooked meat
medium for 48 hours. The reason why these strains
did not produce cytotoxin during vancomycin
therapy is not known. Patient AM had normal faecal
flora present and there were only a few colonies of C
difficile on the CCFA media (a technique capable of
detecting as few as 100 cfu of C difficilelg of stool). 17

The absence of cytotoxin from the specimens
obtained from this patient during vancomycin
therapy may have been the result of cytotoxin levels
below detectable limits by the tissue culture method.
There is some evidence that the initial dilution
necessary in the tissue culture method may prevent
the detection of low levels of the toxin.26
The results reported in this series of patients with

antibiotic associated colitis may be of value in
prognosis and treatment. Whereas mild cases of
antibiotic associated colitis respond well to the
withdrawal of antibiotic therapy a significant
number of the more serious cases treated with
vancomycin may require more prolonged and
intensive treatment to prevent relapse. This is
presumably because C difficile is able to re-establish
infection after vancomycin therapy which is
ineffectual when C difficile is present in spores.
Cultural methods that include selective enrichment
techniques have the advantage of detecting spores
or low numbers of the organism. We have evidence
that the preliminary enrichment in non-selective
broth before plating to CCFA is more sensitive than
direct plating alone for the recovery of C difficile
from stool (unpublished observations). The
presence of C difficile in the stool of patients being
treated with vancomycin for antibiotic associated
colitis may potentially identify those patients
predisposed to relapse. Finally, if the rapid re-
establishment of the normal bowel flora is essential
for the prevention of relapse then a more specific
antibiotic for C difficile should be used. As no such
antibiotic is available at the present time, lower or
intermittent doses of vancomycin may have less
effect on the normal bowel flora.

This study was supported by a grant from the
Department of Veterans' Affairs of the Australian
Government. We wish to thank Mrs W Gemmell
and Miss J Thursby for secretarial assistance. We
are grateful to the various local clinicians who
referred patients and provided specimens for this
study. Mr R Grice, State Virology Laboratory,
Brisbane, kindly performed the toxin assays.
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