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The most common cause of infectious diarrheal infection amongst hospitalized patients in
North America and Europe is caused by Clostridium difficile infections (CDI) [1]. CDI has
recently surpassed methicillin-resistant Staphylococcus aureus as a hospital acquired infection
[2, 3]. The incidence, mortality and associated health care costs associated with CDI are
significant, with 10-25% of all cases of antibiotic-associated diarrheal onset attributed to CDI
[4]. Clinically, nosocomial CDI has been well-studied with several risk factors for acquisition
including hospitalization at time of infection, prior hospitalization, older age (>65), antibiotic
therapy (in particular fluoroquinolones, cephalosporins and clindamycin [5, 6]), use of
nasogastric tubes, surgical procedures in the gastrointestinal tract, history of inflammatory bowel
disease (IBD) and other states of immunosuppression [6, 7].
Recently, several studies have described the onset of community-acquired CDI (CA-CDI)
[6]. The definition of CA-CDI requires the patient to not have been in a hospital or health care
facility within the previous 12 weeks or to develop CDI symptoms within 48 hours of hospital
admission [8]. CA-CDI rates are on the rise, with 20-45% [1, 9] of all CDI cases attributed to
community onset, and a further 22% of patients having no history of antimicrobial several
months prior to CDI onset [10]. CA-CDI patients are amongst those that are relatively free of
traditional risk factors for nosocomial CDI, and include antibiotic-free patients, individuals with
limited or no health care exposure, and younger children [9, 11-13]. A population-based study
from the USA described the demographics of CA-CDI patients of those that are considerably
younger (mean age of 50 compared to 72 years) and female (76% compared to 60%) [10]. CACDI rates amongst the pediatric population have also increased [14], with a case control study
identifying exposure to an infant under the age of two years to be a potential risk factor [13].
However, infants and young children less than two years old have been established as
asymptomatic carriers for C. difficile. Exposure to C. difficile in the outpatient setting may serve
as a means of transmission to those with CA-CDI, with spore formation occurring even after
completion of therapy [15]. Two-thirds of CA-CDI patients had some form of occupational
exposure within health care fields that may have preceded their illness [16]. There is also
evidence that food-borne exposure to C. difficile may be a means of transmission within the
community as spores have been demonstrated to survive normal cooking temperatures [17].
Zoonotic reservoirs are elucidated possibility as asymptomatic C. difficile colonization has been
observed amongst several animals including cattle and pigs [18-23].
The hypervirulent C. difficile strain (known as NAP1/ribotype 27) has been associated
with several CDI outbreaks worldwide [23-25] with increased virulence possibly due to means of
enhanced toxin production (16-23 times greater than any other C. difficile [26]). The impact of
hypervirulent C. difficile strains in the community setting would be affect our ability to control
transmission outside the hospital setting and serve as persistent reservoir. CA-CDI is associated
with significant clinical complications with 40% of patients requiring hospitalization, 20% with
severe infection, 4.4% with severe complications, 20% with treatment failure and 28%
presenting with recurrent CDI [27]. This has tremendous impact on the health care system in
terms of costs, patient outcomes and burden on already limited resources [23].
To better elucidate the impact of CA-CDI, the aim of this study is to identify CA-CDI
cases in the metropolitan center of Calgary, which employs a single, centralized laboratory
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testing facility. Thus, the objectives and approaches to studying and characterizing CA-CDI are
as follows:
1. C. difficile isolates are collected from clinical samples and to assess if truly communityacquired, a standardized telephone questionnaire that has already received ethical
approval will be used to contact patients to identify risk factors or identifiable markers
distinguishing community vs. hospital-acquired C. difficile. (
2. Further characterization of true CA-CDI will be done with antibiotic susceptibility
testing, pulsed field gel electrophoresis and whole genome sequencing. The aim of this is
to determine if there are identifiable factors, in terms of molecular changes or pathogenic
virulence factors that may distinguish CA-CDI.(
3. Microbiome analysis from stool samples will be done on CA-CDI samples to ask the
question whether gut dysbiosis was also present as has been seen in nosocomial CDI and
if there were marked differences between these gut microbiomes, such as reduced
bacterial diversity.
4. Finally, the inclusion of bioinformatics and epidemiological analysis will be required to
distinguish if CA-CDI is truly distinguishable from nosocomial CDI and if there are
changes with regards to pathogenicity and identifiable risk factors among this patient
population.
Preliminary results have established the presence of CA-CDI with specific epidemiological
factors associated with these cases, suggesting a subset of CDI that may have been previously
misunderstood or attributed to nosocomial transmission. The relevance of this project in C.
difficile research is two-fold. Firstly, it will increase our understanding and knowledge of CACDI, a clinical entity that is only recently being elucidated as a major player within the
background of traditional nosocomial CDI. Secondly, enhanced knowledge of CA-CDI will help
with to target treatment, therapy and infection prevention control both within the hospital setting
and out in the community.
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