CLOSTRIDIUM DIFFICILE
AND ITS CYTOTOXIN IN
HOSPITALIZED CHILDREN
WITH ACUTE DIARRHEA
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ABSTRACT

A total of 498 children, aged 0-14 years,
admitted at the B.C. Roy Memorial Hospital for
Children, Calcutta, were investigated for the
occurrence of Clostrndium difficile and its
cytotoxin. Of the children in the investigation,
309 suffered from acute diamhea. Only 8.4% of
these children had C. difficile in fecal samples
and in vitro cytotoxin was demonstrated in 7%.
In 27 (7.3%) of the patients with acute diahea
C. difficile was isolated as the only pathagen. In
contrast, among 129 control children not
suffering froin acute diarrhea, only 4 (3.1%)
harboured C. difficile. Isolation of C. difficile
was significantly higher in children under one
year of age. None of these patients had any
history of prior antibiotic therapy.
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C. difficile is a major etiological agent
of pseudomembranous colitis (PMC) and
is often isolated from paticats with anti-
biotic or chemotherapeutic associated
diarrhea in adults(1,2). Hall and O’Toole
were first to describe asymptomatic car-
riage of C. difficile in neonates(3). How-
ever, the significance of C. difficile and its
toxins in children is still a matter of discus-
sion. It has been demonstrated that C. diffi-
cile produces at least two toxins, toxin A
(enterotoxin) and toxin B (cytotoxin)(4).
The aim of this study was to examine the
role of C. difficile and its cytotoxin in
hospitalized children with diarrhea and in
a control group.

Material and Methods

During the period from January
through December, 1989 a total of 498
fecal spfecimens collected from children
aged 0-14 years admitted at the B.C. Roy
Memorial Hospital for Children, Calcutta
were screened for the presence of C. diffi-
cile. Of these patients, 369 were suffering
from acute diarrhea and 129 children
admitted over the same period with non
gastrointestinal illness served as control
group. Although it was not possible to pre-
cisely match controls for age and sex, an
attempt was made to study a number of
controls in proportion to the number of
patients in the various groups. Detailed
clinical information was obtained from the
attending pediatrician. Any antibiotic
therapy within the previous four weeks was
also recorded.

Isolation and detection of C. difficile:
All fecal samples were processed immedi-
ately after receipt on a selective medium
(Cycloserine cefoxitin f{ructose agar;
CCFA; Oxoid, Basingstoke, Hants, Eng-
land(5) and incubated at 37°C for 48 h in
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an anaerobic jar with gas generating kit
(oxoid). All colony types with typical mor-
phology were subcuitured onto blood agar
purity plates and identified using criteria
detailed in the Anaerobe Laboratory
Manual(6). Fecal specimens were also
analyzed for other enteropathogens using
standard techniques(7).

Cytotoxicity assay: Cytotoxicity was as-
sayed on VERQO (African green monkey
kidney) tissue culture monolayers(8). Fecal
samples were diluted 1 : 10 in phosphate
buffered saline (pH 7.2) vortexed and cen-
trifuged to clarify the resulting suspension
and the supernatant were filtered through
0.45 um membrane filters (Millipore,
Corp., Bedford, Mass). Filtered superna-
tant (0.1 ml) was added in duplicate to the
wells of a tissue culture plate (Nunc, Den-
mark) containing monolayers of vero cells
in 0.1 ml of maintenance medium and incu-
bated at 37°C in 5% CO, incubator. The
cell cultures were observed for cytopathic
effect after 24 and 48 h of incubation. The
specificity of the cytotoxin was confirmed
by neutralization by C. difficile antitoxin
(VPI Anaerobe Laboratory, Blacksburg,
VA). In vitro cytotoxin production was
determined by growing each strain anaero-
bically in brain heart infusion broth (Difco
Laboratories, Detroit, Mich) for 48 to 72 h
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at 37°C. The cultures were centrifuged and
filtered supernatant were assayed on vero
cells just as for the fecal filtrate.

Statistical analysis: The data were ana-
lyzed for statistical significance using y? and
%% with yates’s correction at 5 and 2% level
of significance, respectively.

S
Results .

C. difficile was isolated from 35 chil-
dren, 31 of these were patients with diar-
rhea. Only 4 children (3.1%) in the control
groups harboured C. difficile (p <0.05). In
vitro cytotoxin (toxin B) production was
demonstrated in 7% of the strains isolated
from children with diarrhea (p <0.02). Ex-
tracts of all the 35 C. difficile culture posi-
tive fecal specimens were tested for their
cytotoxicity, None of the fecal extracts
from which C. difficile was isolated showed
cytotoxicity. The results are summarized in
Table 1.

Table I shows the frequency of isola-
tion of C. difficile from fecal specimens of
children in relation to the age groups of
both children with acute diarrhea and the
controls. The prevalence of C. difficile was
significantly higher in infants (<1 year)
than in older children.

In 27 patients (7.3%) with acute

TABLE 1-Isolation of C. difficile and its Cytotoxin from Children with Diarvhea and from C‘onfrolsu

Group Number C. difficile Cytotoxin production +ve
isolated -
In stool C. difficile
R {in vitro)
Diarrhea 369 31 (84) 0 26 (70)
Control 129 4 (3.1) 0 1 07

Figures in the parentheses indicates percentages.
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TABLE Il—-Age Distribution of Children with Diarrhea and Controls

Age Children with diarrhea Control group
(years)
n C. difficile (%) n C. difficile (%)
<1 168 19 113 43 2 4.6
1-4 120 7 58 69 1 14
5-14 81 5 6.1 17 1 5.8

diarrhea C. difficile was isolated as the
only pathogenic bacteria, in a further
4 cases other enteropathogens, i.e.,
S. typhimurium, V. cholerae, EPEC and
Sh. flexneri in addition to C. difficile were
observed. JNCHEL I 8

There was no definite history of prior
administration of antimicrobial agents
among the patients from whom C. difficile
was isolated. All the C. difficile positive pa-
tients recovered spontaneously. .

o

Discussion

C. difficile is a major cause of PMC in
adults and often the reason for antibiotic
associated diarrheas(1). The association of
C. difficile with enteric diseases in children
is less clear. The carrier rate in neonates
and young children is high and rates upto
64% have been reported(9). Therefore, we
- investigated the occurrence of C. difficile
and the toxin production amongst hospital-
ized children with acute diarrhea and in a
control group. The rate of isolation was
age dependent. The highest rates occurred
in children of less than one year of age in
both groups and the rate of isolation de-
creased in older children. This finding is in
accordance with the results of other inves-
tigators(9-11). Only 7% of the strains iso-
lated from diarrheal cases produced cyto-

toxin (toxin B). Although we did not
specifically search for toxin A (entero-
toxin), the detection of toxin B (cytotoxin)
can be assumed to signal the simultaneous
presence of toxin A, as no strain of C. diffi-
cile has yet been detected that produces
either of the toxins alone(12). In the pres-
ent study none of the fecal extracts showed
cytotoxicity. The in vitro findings that
C. difficile cytotoxin is inactivated by the
myeloperoxidase system of neutrophils and
H,0, from Lactobacillus acidophillus(13),
may explain the absence of cytotoxin in fe-
cal samples though toxin producing C. diffi-
cile was isolated from the same specimens.
All the children hospitalized with acute
diarrhea and growth of C. difficile as the
only demonstrable pathogen had no history
of prior antibiotic treatment. Most of the
C. difficile positive patients in this study
recovered completely within a week with-
out any antibiotic treatment. This suggest
that C. difficile, like the most of the other
intestinal pathogens should not be treated
with antibiotics unless severe symptoms
are present.

The results of the present study indi-
cate that C. difficile may cause infection
and diarrhea in the same way as other
enteropathogenic bacteria and could be
an important ectiological agent of acute
diarrhea amongst hospitalized children and
must be looked for routinely.
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