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Clostridium difficile after haemolytic uraemic
syndrome

D P Burgner, H Rfidah, T J Beattie, D V Seal

Abstract
Six children are described who developed
diarrhoea associated with Clostridium
difficile during the course of haemolytic
uraemic syndrome. The significance of
this infection is discussed within the con-
text of the pathophysiology of haemolytic
uraemic syndrome.
(Arch Dis Child 1993; 69: 239-240)
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Haemolytic uraemic syndrome is the common-
est cause of acute renal failure in British child-
ren.1 It is characterised by the triad of oliguric
or anuric renal failure, thrombocytopenia, and
microangiopathic haemolytic anaemia. The
majority of children have a prodrome ofbloody
diarrhoea, although about 1 0% have no initial
gastrointestinal symptoms. Cases may occur in
isolation or in small outbreaks.2 Various micro-
bial agents have been implicated in the patho-
genesis of haemolytic uraemic syndrome: most
importantly the verocytotoxin-producing
Escherichia coli (subtype 01 57),l but also
Shigella sp, Campylobacter jejuni, Streptococcus
pneumoniae, Yersinia pseudotuberculosis, and
Salmonella sp.3
The gastrointestinal complications of

haemolytic uraemic syndrome are well recog-
nised and include colonic oedema and
ischaemia, colonic perforation, and gastro-
intestinal haemorrhage.4
Pseudomembranous colitis has recently

been described in two cases of haemolytic
uraemic syndrome, with Clostridium difficile

being isolated from the stool of one of
these.5
We report six children who had haemolytic

uraemic syndrome secondary to E coli 0157
and who subsequently developed diarrhoea
associated with C difficile. The characteristics
of these patients are shown in the table.

Case reports
All children had evidence of E coli 0157
infection from stool culture and/or from sero-

logical investigation. Evidence of C difficile
infection was not sought from the initial stool
culture as all children had clinically obvious
haemolytic uraemic syndrome.

Five of the six children had received
antibiotics before the development of diar-
rhoea associated with C difficile, in three
antibiotics were given intraperitoneally on

clinical suspicion of peritonitis that was not
subsequently proved microbiologically. Two
children received intravenous cefotaxime: one
for seven days and the other for one day.

In all children the prodromal diarrhoea of
the haemolytic uraemic syndrome had ceased
at least four days before the development of
diarrhoea associated with C difficile. All had
C difficile isolated on stool culture and all had
C difficile cytotoxin B identified by enzyme
linked immunosorbent assay (ELISA). No
other faecal pathogens were identified and
there was no microbiological evidence of
continuing E coli 0157 infection. Two children
had additional symptoms of abdominal pain

Characteistics of the patients

Time of onset
of recurrent
symptoms
(days after

Maximum Recurrent cessation Treatment
Age at Prodromal E Coli 0157 plasma Antibiotic gastro- ofprodromal of Outcome

Case onset symptoms infection creatinine Dialysis treatment intestinal diarrhoea) C difficile atfolow
No Sex (years) (duration) proved (pmol/l) perforned (duration) symptoms (days) infection up

1 F 7-5 Bloody Yes (stool 190 Yes Netilmicin, Vomiting, 10 Oral Symptom
diarrhoea culture and (peritoneal) vancomycin diarrhoea vancomycin free
(7 days) serology (IP 6 days)

2 F 2 Diarrhoea Yes 658 Yes Ceftazidime, Diarrhoea 11 Oral Symptom
(17 days) (serology) (peritoneal) tobramycin vancomycin free

(IV 4 days);
ceftazidime,
netilmicin
(IP 4 days)

3 M 2 Bloody Yes 500 Yes Cefotaxime Diarrhoea 6 Oral Symptom
diarrhoea (serology) (peritoneal) (IV 1 day) vancomycin free
(5 days)

4 F 4 Bloody Yes 88 No Nil Diarrhoea, 4 Nil Symptom
diarrhoea (serology) abdominal free
(24 days) pain

5 M 6-5 Diarrohea, Yes 503 Yes Cefotaxime Diarrhoea 8 Oral Symptom
vomiting (stool (haemodialysis) (IV 7 days) vancomycin free
(5 days) culture)

6 F 13 Bloody Yes 675 Yes Netilmicin, Diarrhoea 20 Nil Symptom
diarrhoea (serology) (peritoneal) vancomycin free
(7 days) (IP 14 days)

IP-intraperitoneal, IV=intravenous.
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and vomiting and one had the typical mal-
odorous stool of pseudomembranous colitis.
Four children were sufficiently unwell to
require treatment with oral vancomycin. The
diarrhoea in two children was self limiting over
a five day period and the symptoms had
resolved by the time the C difficile toxin was
identified. Treatment was therefore not given.

Although four cases overlapped during their
inpatient stay, each child had been barrier
nursed in separate cubicles. Moreover patients
numbers 1, 3, and 6 developed diarrhoea
associated with C difficile after initial discharge
and two of these children were readmitted for
treatment.

In those treated with oral vancomycin the
diarrhoea resolved within five days and all
subsequent stool cultures were negative for
C difficile.

Discussion
These cases occurred in a regional nephrology
unit over a three month period. The stool
cultures of six other cases of haemolytic
uraemic syndrome admitted to the unit during
this period were negative for C difficile, as were
the stool cultures of the 62 children admitted
with haemolytic uraemic syndrome during the
previous four years. Isolates of C difficile
were not subtyped further, but the possibility
of cross infection within the ward must be
considered.
As all the affected children had E coli 0157

infection identified either by microbiological
and/or by serological methods, we consider
that C difficile is not implicated here in the
pathogenesis of the haemolytic uraemic
syndrome.
C difficile is a common finding in the stools

of normal infants and children. However the
presence of C difficile toxin in the stools of
affected children indicates a significant patho-
genicity.6 Classically diarrhoea associated with
C difficile follows antibiotic treatment; in
particular ampicillin, amoxycillin, the cephalo-
sporins, clindamycin, and lincomycin, but
nearly all antibiotics have been implicated.7
The clinical features of symptomatic C difficile
infection vary from a mild self limiting diar-
rhoea to an acute fulminating colitis. The
reported mortality is as high as 20%.5 The crit-
ical factor in the pathogenesis of disease associ-
ated with C difficile appears to be an alteration
in normal colonic microbial flora, reducing
local colonisation resistance, and allowing
overgrowth of the C difficile.7

In haemolytic uraemic syndrome verocyto-
toxin is considered to be implicated in the
development of diffuse endothelial damage.
The subsequent microangiopathy results in
ischaemia of target organs, most notably
kidney, but also brain and colon. In one case of

ischaemic colitis associated with haemolytic
uraemic syndrome, fibrin thrombi were
demonstrated in the small vessels of the
resected colon.8 Such ischaemia may render
the colon more susceptible to overgrowth of
C difficile already present in the gastrointestinal
tract or acquired from the environment. This
mechanism has been suggested in patients with
Henoch-Schonlein purpura who develop
disease associated with C difficile.9 In addition
uraemic patients, especially those with chronic
renal failure, appear prone to diarrhoea
associated with C difficile.1I
The diagnosis of disease associated with

C difficile is made by culture of the organism
and identification of the toxin in the stool.
Cytotoxin B is the basis of most diagnostic
tests, but enterotoxin A may be more
important in the pathogenesis.7

Oral vancomycin is the standard treatment
for disease associated with C difficile.
Vancomycin is minimally absorbed from the
gastrointestinal tract and serum vancomycin
concentrations in all of our treated patients
were undetectable despite significant renal
impairment. Metronidazole, orally or intra-
venously, is an equally effective and cheaper
alternative.7
We have demonstrated that patients with

haemolytic uraemic syndrome are at increased
risk of C difficile infection, possibly related to
increased pathogenicity of C difficile already
present in the patient's colon. Gastrointestinal
disease associated with C difficile carries a
significant mortality and we would therefore
advocate the judicious use of antibiotics in
haemolytic uraemic syndrome and in diar-
rhoea associated with C difficile. In addition a
high index of clinical suspicion should be
maintained for disease associated with C
difficile in those children who develop recurrent
diarrhoea during the course of their haemolytic
uraemic syndrome.
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