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ABSTRACT

The emergence of hypervirulent strains of Clostridium
difficile causing outbreaks in hospitals and nursing homes
may result in a greater than before spread of the bacterium
in the community. By consequence, the incidence of
community-onset cases of Clostridium difficile—associated
diarrhoea (CDAD) may increase outside known risk groups
that are currently characterised by prior hospitalisation,
prior antibiotic usage, older age and significant comorbidity.
Here, we describe two case histories of community-onset
CDAD. The first concerns a previously healthy young
female with community-acquired CDAD without recent
hospitalisation or antibiotic usage. The second patient
developed diarrhoea in the community after discharge
from a hospital where — in retrospect — an outbreak of
CDAD occurred. The cases illustrate that CDAD should be
included in the differential diagnosis of patients seeking
care for community-onset diarrhoea, even in those without
characteristic risk factors for CDAD.
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INTRODUCTION

Recently, outbreaks of diarrhoea due to Clostridium difficile
PCR-ribotype 027 have been reported in Canada, the
United States and Europe, including the Netherlands.”
Typically, outbreaks occur in a hospital or nursing home
and primarily affect elderly individuals who suffer
significant underlying conditions that make them
susceptible to acquiring C. difficile-associated diarrhoea
(CDAD).® Among the predisposing conditions, exposure
to antibiotics during an extended period of hospitalisation
is regarded as most significant.” The severity of CDAD can
range from transient, mild diarrhoea to fulminant colitis.
A recently circulating strain of C. difficile characterised
as toxinotype III, North American pulsed field type 1,
restriction endonuclease analysis group BI and PCR
ribotype 027 has been associated with enhanced virulence,
apparently due to the production of higher amounts of
toxins. "+

As can be expected from the known risk factors of CDAD
(i-e., hospitalisation, old age, antibiotic usage, underlying
medical conditions, gastrointestinal surgery, nasogastric
tubes, etc), most of the outbreak reports have dealt with
nosocomial CDAD. There is an overall lack of information
on community-onset CDAD. Here, we describe two such
cases: a case of truly community-acquired CDAD without
any known risk factors and a case of community-onset
CDAD caused by an epidemic strain likely acquired during
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a recent stay in hospital. The two cases illustrate various
aspects of community-onset CDAD and indicate that
physicians should be aware of the possibility of CDAD
cases in the community, also in those who do not have
known risk factors for CDAD. Moreover, such cases suggest
that the epidemiology of CDAD may be changing, with a
greater than before circulation of the bacterium in the
community due to increased introduction of the bacterium
from hospitals and institutions with outbreaks.

CASE REPORT

A 28-year-old female presented to the emergency
department because of syncope and severe diarrhoea. Her
prior medical history was unremarkable with the exception
of two caesarean sections, performed years before the
present admission. On presentation, she complained of
cramping abdominal pain, nausea and vomiting of one
day’s duration, and passing of profuse watery stools mixed
with blood. Soon after her symptoms began she noticed
light-headedness and briefly lost consciousness during
passage of stools. Because of the peracute nature and
severity of her symptoms, her general practitioner referred
her to the emergency room of the nearby hospital.

The patient was not taking any medication, nor had she
recently used any. On physical examination, she did not
appear severely ill. A blood pressure of 80/40 mmHg and a
pulse of 6o beats/min were noted. Examination of heart and
lungs was unremarkable, her abdomen was tender. Rectal
examination revealed pink stools with some mucus.
Laboratory investigation revealed a leucocytosis of 12.9
x 10°/l, with a neutrophil count of 11.2 x 109/l. The
haemoglobin level was 8.5 mmol/l and the erythrocyte
sedimentation rate (ESR) was 5 mm/h. Urea, creatinine,
glucose, electrolyte and liver enzyme levels were within
normal limits.

A diagnosis of vasovagal syncope due to a severe bout of
gastroenteritis and mild dehydration was made. The patient
was admitted for fluid resuscitation (3 litres in the first 24 h).
Stool cultures were negative for Salmonella, Shigella, Yersinia
and Campylobacter and stool examination did not reveal
any parasites, such as Gardia lamblia. An enzyme-linked
immunosorbent assay (ELFA, Biomerieux) for C. difficile
toxin A on stool was positive. Her stools were not cultured for
C. difficile. Treatment with oral metronidazole 500 mg three
times daily for ten days was initiated, a regimen to which she
responded favourably. After three days she was discharged
and she completed her ten-day course of antibiotics at
home. After completion of the antimicrobial regimen, she
participated in an experimental protocol aimed at reducing
the occurrence of relapses of CDAD and received a bovine
immune milk preparation (anti-CD WPC) for two weeks.
During a follow-up up to Go days after start of the immune

milk, the patient remained asymptomatic, and contact over
one year later indicated that CDAD had not recurred.
Regarding the possible source of her C. difficile infection, an
extensive history was taken. This revealed that three months
previously the patient’s two infant sons had been admitted
to another hospital for two days because of a respiratory tract
infection. The patient had spent one night in the hospital
with her children during their admission. There had been
no C. difficile outbreak in this hospital. Of note, neither the
sons nor other family members had experienced diarrhoea.
Moreover, after the diagnosis of CDAD had been made in
the patient, stool cultures of her husband and two sons were
taken but were negative for C. difficile. In conclusion, no
plausible source of exposure could be established. It seems
highly unlikely that the patient’s episode of CDAD is related
to her one-day stay in hospital three months earlier.

The second case concerns a 7i-year-old male who was
admitted with progressive diarrhoea. He had suffered a
stroke in the past and had vascular dementia with secondary
parkinsonism, chronic obstructive pulmonary disease,
hypertension and chronic renal failure due to nephrosclerosis.
One week before admission, he had been discharged from
hospital where he was being examined for chronic watery
stools with concomitant loss of an already compromised
kidney function. Diarrhoea had been present for six months.
At that admission, peripheral eosinophilia (0.7 x 10%/])
was noted. A computed tomography scan of the abdomen
showed extensive arterial wall abnormalities compatible
with atherosclerosis and thickening of the sigmoid wall.
Colonoscopy had not revealed abnormalities, whereas biopsies
of the sigmoid showed mild inflammation with infiltration of
eosinophils. Microbiological examination of stools including
multiple tests for C. difficile toxin and extensive parasitological
examination were negative. On the basis of these findings and
especially the fact that repeatedly, no infectious agent could
be demonstrated, a differential diagnosis of eosinophilic
colitis or cholesterol embolism was made. Symptomatic
treatment with loperamide and haemodialysis was started.
Upon readmission the patient had a fever up to 39.1°C. His
medication consisted of loperamide, aspirin, clopidogrel,
atorvastatin, perindopril, metoprolol, temazepam, levodopa/
carbidopa, alfacalcidol, epoetin beta iv during haemodialysis
and ipratropium albuterol inhalations; he had not received
antibiotics recently. The patient lived in a nursing home.
Physical examination, including the abdomen, did not reveal
abnormalities except for a mild tachycardia of 110 beats/min
and increased bowel sounds. Laboratory investigation showed
a leucocytosis of 15.6 x 109/ and an ESR of 48 mm/h. The
eosinophilia had decreased. His C-reactive protein level was
322 mg/l. A rapid immunoassay for C. difficile toxin A (ELFA,
BioMérieux) was positive. C. difficile was cultured from the
stool as well; the strain was typed as ribotype 027. This case
later on proved to be part of an epidemic due to ribotype o027
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in this hospital. Treatment was started with oral vancomycin
250 mg four times a day for 14 days. After the antimicrobial
regimen, the patient also participated in the experimental
protocol and received a bovine immune milk preparation
(anti-CD WPC) for two weeks. His condition improved and he
was discharged from hospital; rapid stool tests for C. difficile
toxins were repeatedly negative.

DISCUSSION

The cases presented here concern community-onset CDAD.
The first case illustrates that CDAD can be acquired in the
community in the absence of any of the known risk factors
for this disease. The second case illustrates how exposure
to C. difficile in a hospital in which CDAD is endemic can
cause CDAD to spread into the community. It underlines
once more that prior use of antibiotics is not a necessary
factor for CDAD to develop.

Three factors are thought to explain the classical risk
profile for CDAD. First, the patient must be exposed
to the pathogen. Although the bacterium is ubiquitous
and can be isolated from many sources both inside and
outside hospitals, CDAD is most frequently acquired in
hospitals and care institutions where the bacterial load is
likely high because host factors predispose the population
admitted to these institutions to develop clinical disease.®
Second, prior administration of antibiotics and consequent
disruption of the resident bowel flora has always been
considered important, if not necessary, for colonisation
by C. difficile. In particular clindamycin, cephalosporins,
fluoroquinolones (especially of the later generations) and less
so macrolides and intravenous P-lactams with -lactamase
inhibitors have been associated with CDAD.>79" Lastly, a
host factor appears to determine, at least in part, whether
or not colonisation is followed by clinical manifestations
of CDAD. Older age cohorts admitted for extended periods
because of severe underlying disease are at highest risk
for CDAD."9** Presumably, in these individuals a lack of
effective antitoxin humoral immunity is a decisive factor in
developing CDAD, since long duration of disease and relapse
has been associated with lower concentrations of circulating
and faecal antibodies against C. difficile toxins A and B.**

Since early 2003, an increase in the incidence of CDAD has
been reported in Canada and subsequently in the upper
part of the United States of America and Europe. The
CDAD cases in this outbreak were remarkable because they
ran a more severe course.’9***® The greater morbidity was
associated with the emergence of PCR ribotype 027."+% In
just a few years, outbreaks of CDAD due to PCR ribotype
027 occurred in the Netherlands as well>4*93" Of note,
the outbreaks concerned hospitalised or institutionalised
patients. One report already noted an increase in community-
acquired cases of CDAD in a population not considered at

risk but unfortunately only a few strains of C. difficile were
available for typing and type 027 was not found >

The rate of community-acquired (CA) CDAD, formerly
a very rare entity, appears to be increasing.'9#% Table 1
summarises findings in the studies that have been
published on this subject. Some of these cases may actually
be hospital acquired, since definitions of CA-CDAD
vary. However, some clearly do not fit the classical risk
profile.’933° A systematic surveillance of CA-CDAD has not
been performed until recently. Stool samples of 703 patients
with diarrhoea submitted by general practitioners in an area
of 3.6 million inhabitants in Germany were investigated
for pathogens including C. difficile by culture and enzyme
immunoassay for C. difficile toxin A/B. The C. difficile-toxin
A/B assay was positive in 66 (9.3%) of the stool samples.
Thirty-one (47%) of 66 patients had healthcare-associated
diarrhoea (i.e., defined as an onset of symptoms within
four weeks after hospital discharge) whereas 35 (53%) were
truly community-acquired. Recent usage of antibiotics
was reported by 34/66 (52%) patients, most frequently
cephalosporins (33%) and fluoroquinolones (33%).>

If the incidence of CA-CDAD is indeed increasing, what could
be the cause? The emergence of CDAD in hospital outbreaks
undoubtedly leads to the spread of the pathogen among
admitted patients, not all of whom will develop symptoms of
CDAD during hospitalisation. As illustrated by the second
case, some cases of CDAD can be expected to occur in the
weeks or even months following discharge. In addition,
the increased circulation of C. difficile within hospitals will
increase the rate of asymptomatic C. difficile carriership within
the population, due to temporary excretion of the pathogen by
discharged patients and/or healthcare workers. Contact with
such cases will in the end lead to some cases of community-
acquired CDAD. Furthermore, it has been suggested that
an animal reservoir may play a role in the emergence of
community-acquired CDAD3® C. difficile-associated disease
and carriage have been reported in pets and farm animals.
In 1993, the role of pets as a reservoir was investigated
comparing restriction endonuclease analysis types of C.
difficile isolates from pets, veterinary clinics, humans and
hospitals? In that study, there was no correlation between
isolates from pets and humans and therefore it was concluded
that animals do not form an important reservoir for strains
that cause human disease. However, C. difficile seems to
have become more important as an animal pathogen*° and a
number of recent studies have found overlap between animal
and human ribotypes, suggesting that there is interchange of
strains between animals and humans.**+* Of note, C. difficile
could be cultured from 20% of retail meat samples in a
Canadian study, with a majority of the toxigenic isolates being
C. difficile type 0277.% Incidentally, neither of the patients we
describe had had contact with any possible animal source.
The first patient recovered quickly after treatment with
metronidazole. In the recent outbreaks, however, the relapse
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Table 1. Results of published studies concerning community-acquired CDAD
Study Country, Overall Number Definition of Proportion Definition of Proportion Proportion Proportion
year, setting incidence of CDAD of CA- CA-CDAD of COHA- ofnoso- of CDAD
of CDAD  patients CDAD (%) CDAD comial with
(/100,000 with (%) CDAD  unknown
py) CDAD (%) location of
onset
Karlstrom®  Sweden, 58 1888  Stool positive 28 CO, no hospitali- 15 52 5
1995, in any test sation preceding
GP/hospital for CD and 4 weeks
CT+
Kyne? Ireland, ? 73 Diarrhoea 11 CO or onset in 9.6 79.4 o
1995, and CT+ first 72 hours of
hospital admission without
hospitalisation
preceding 6o days
Wheeler® UK, 160 6 Diarrhoea oo’ CO ? o o
1993-1990, and CT+
community
Wheeler” UK, 20 17 Diarrhoea 100" Cco ? o o
1993-1996, and CT+
GP
Dial™ UK, <1in1994 1672  Clinical 74 CO without 26 o o
1094-2004, to221in diagnosis hospitalisation
GP 2004 and/or CT+ preceding year
Paltansing®* Netherlands, 16/10,000 81 Diarrhoea 6’ CO 30} 61 3
2005, admissions and CT+
hospital
Riley* Australia, 5.5% of 16 Diarrhoea, 100" (¢[) ? o o
1988 stool CD cultured
GP samples or CT+
CDAD = Clostridium difficile-associated diarrhoea; py = person years; CA-CDAD = community-acquired CDAD, COHA-CDAD = community
onset healthcare-associated; GP = general practice; CD = Clostridium difficile; CT+ = cytotoxin test positive in stool; CO = community onset.
“Unless otherwise specified. ‘CA-CDAD and COHA-CDAD were not separated. 'Data partially through personal communication.

rate of CDAD has increased from about 20% to as high as
47% in cases caused by PCR ribotype 027. Unfortunately,
besides increasing the dose or extending the course of
antibiotics, switching metronidazole into oral vancomycin
and using alternating or pulsed regimens, there is little one
can do to prevent cycles of relapses and even the measures
mentioned have not been proven to be efficacious. Also, the
efficacy of strategies including probiotics, bacteriotherapy,
toxin-absorbent resins and intravenous immunoglobulins
is currently uncertain and not supported by evidence from
clinical trials.*+% Previously, we reported on the use of
passive immunotherapy with anti-C. difficile whey protein
concentrate (40%; anti-CD-WPC) made from milk from
cows immunised with inactivated C. difficile toxins and killed
bacterial cells. Anti-CD-WPC neutralises the action of toxins
in vitro and protects against CDAD in an animal model.4®
As a milk product, it was found safe for use in humans
with CDAD¥ and in a first, uncontrolled trial an about
50% reduction in relapse rate was observed.* However, the
efficacy of this treatment modality still has to be submitted to
a dose-finding and placebo-controlled randomised trial.

In conclusion, the emergence of new strains of C. difficile
causing outbreaks in hospitals and nursing homes in recent
years may also forward the circulation of such strains

in the general population, and increase the incidence of
community-acquired cases of CDAD outside the well-known
risk groups. The present case histories illustrate that CDAD
should be included in the differential diagnosis of both
acute and chronic community-onset diarrhoea, even when
the patient has not recently taken antibiotics, is young and
has no comorbidity. It also underscores that strict hygienic
measures should be taken in all patients with diarrhoea to
prevent spread of the pathogen.
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