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Introduction

• Clostridium difficile is an important pathogen in Canadian 

healthcare facilities (HCFs) and the most commonly 

diagnosed cause of healthcare associated infectious 

diarrhoea in adults2,3,10.

• There are extensive studies in acute care facilities, but 

comparatively limited information about Long-Term Care 

facilities (LTCFs). 

• Because of their age, frequent antimicrobial exposure, 

frequent contact with the acute care system and the 

commonness of comorbidities, residents of LTCFs should 

be at particularly high risk of CDI, yet objective data are 

rather sparse.

• C. difficile shedding by non-diarrheic elderly HCF 

patients and LTCF residents is common4,10,12. 

• Identification of risk factors for colonization, the impact of 

colonization of development of CDI and the role of the 

microbiota in both colonization and CDI, could lead to 

early interventions and preventive measures that could 

improve patient outcomes and decrease cost associated 

with treatment.
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Methods

• The participating HCF is located in Southern Ontario, 

Canada. The entire facility is geared towards geriatric 

care and consists of three distinct care facilities: 

• A retirement residence that accommodates 190 

residents; 

• A 472 bed LTCF with six floors that are designated 

based on care required; and 

• A 262 bed hospital mostly for complex continuing 

care.

• Rectal swabs were collected in a cross-sectional manner 

from all non-diarrheic LTCF residents and all elderly 

hospital patients (>65 yr), including new admissions, over 

the course of one year.

• Selective culture for C. difficile was performed. All 

isolates were investigated for the presence of Toxin A 

(tcdA), Toxin B (tcdB), and the binary toxin (cdtA) genes 

using PCR4,5,7.

• PCR ribotyping was performed. Ribotypes identified as 

international ribotybes based on comparison to reference 

strains were assigned the appropriate numerical 

designation (eg. 027). When a pattern was not identified, 

an internal laboratory number was assigned. 

• Risk factor data were collected through retrospective 

chart review by HCF staff. In addition to the data listed in 

Table 1, data on ambulatory status, feeding (assisted or 

unassisted), use of anti-ulcer medication, VRE 

colonization, IPAC precautions, recent LOAM or surgical 

procedures were also collected. All samples and risk 

factor data were de-identified by the HCF staff. 

• Univariable analysis was conducted on all risk factors in 

the LTCF group. Contingency analysis was also 

conducted to assess risk factor correlation with toxin 

types and ribotypes.

• A total of 893 unique patient and resident rectal swabs 

were collected during the study period (Table 1). 

• There were no outbreaks of C. difficile in either facility 

during the course of this study. Only one patient was 

diagnosed with CDI during the study period. 

• C. difficile was isolated from 90/419 (21.5%) hospital 

samples and 88/474 (18.2%) LTCF samples (P=0.21). 

• 134/178 (75%) isolates tested to date were toxigenic.

• 103/178 (57.9%) harboured tcdA and tcdB but not 

cdtA.

• 31/178 (17.4%) harboured tcdA, tcdB and cdtA.

• Ribotyping has been completed on 166 isolates, with 

riboptype 027 (A+B+CDT+) predominating in the LTCF, 

and ribotype A (A+B+CDT-) predominating in the HCF 

(Figure 1)

• The majority of patients were female with an average 

length of stay of 1251 days in the LTCF and 49 in the 

HCF. The average age was 87 in the LTCF compared to 

81 in the HCF (Table 1). 

• Prior history of C. difficile infection was low in both 

facilities, however history of antibiotic (36%) and PPI 

(27%) use were higher in the LTCF than in the HCF 

(Table 1).

• Antibiotic, proton pump inhibitors and laxative use were 

associated with C. difficile colonization in LTCF residents 

(Table 2).

• When comparing patients from whom C. difficile was 

isolated, patients harbouring ribotype 027 were more 

likely to have previously been diagnosed with CDI 

(P=0.028).

• There was a negative association between 

immunosuppressive therapy and harbouring a CDT-

possessing strain.

• Males that were shedding were more likely to be 

shedding 027 or a CDT-containing strain than females 

(P=0.002 and 0.005, respectively)

Results

• The prevalence of C. difficile shedding (21.5% in the 

HCF and 18.2% in the LTC), while high, was consistent 

with some studies of presumably high-risk 

populations4,10,12. 

• Limited data are available regarding colonization of 

healthy people in the community, hampering comparison 

with the baseline community rate. 

• Despite the high prevalence of colonization, CDI was 

rare, with only one patient developing CDI over the 

course of the study. The implications of C. difficile 

colonization on future development of CDI or other 

negative outcomes is required.

• As expected, most isolates were toxigenic, with a 

reasonably high (17.4%) prevalence of cdtA.

• A tcdA+/tcdB+ ribotype that is not consistent with 

common international types accounted for 55.2% of 

isolates from the HCF. In contrast, ribotype 027 

accounted for 57.4% of isolates from the LTCF. The 

predominance of ribotype 027 in the LTCF is consistent 

with the high endemic rate of this ribotype in this region.

• Antibiotics and PPI use were significantly associated 

with C. difficile colonization in the LTCF group. This is 

consistent with previous study and the concept that 

intestinal microbiota disruption is an important factor for  

colonization. 

• The association with PPI use is also important to 

consider because of the high frequency of PPI 

prescription to LTCF patients, even in the absence of 

clear indications. 

• Laxative use has previously been associated with CDI 

and was also associated with C. difficile shedding. 

Reasons for this were not investigated but may relate to 

microbiota alteration from laxative administration or the 

underlying reason for laxative use.  

• Analysis of ribotype 027 against risk factor data showed 

that residents who were colonized with C. difficile, and 

with prior history of CDI, were more likely to harbour 

ribotype 027. 

• Feeding type and ambulatory status were also 

correlated with the presence of ribotype 027; howeve 

further analysis is needed. The association of ribotype 

027 and, more generally, CDT containing isolates, was 

unexpected. Reasons for this potential association are 

unclear. 

• Further investigation is warranted to explore a change in 

C. difficile colonization and/or infection status with 

regards to changes in risk factors and/or intestinal 

microbiota composition.

Conclusion
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Objectives

The objectives of this study were:

1. To determine the prevalence of C. difficile in elderly 

patients and residents from one Ontario HCF and LTCF;

2. To determine the incidence of CDI during the course of 

the study;

3. Identify and characterize risk factors for infection and 

colonization.

Risk Factor

Long-Term Care 

Facility

n=474

Hospital 

Facility

n=60

Average Length of Stay 1251 (0-14272) 49 (1-293)

Average Age 87.11 (59-107) 80.50 (57-97)

Male 28.7% (136) 5.0% (21)

Female 70.5% (334) 9.3% (39)

History of C. difficile Infection 5.9% (24) 1.1% (5)

History of Antibiotic Use 35.9% (170) 4.2% (18)

Use of Anti-Ulcer Medications 2.9% (12) 0.7% (3)

Use of PPI 26.9% (126) 5.9% (25)

Recent Surgical Procedures 2.9% (10) 4.2% (18)

History of Cancer, IBD 6.9% (32) 0.2% (1)

History of Immunosuppressive therapy 11.9% (56) 4.5% (19)
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Variable C. difficile P-value

Gender Male 24/137 (17%) 0.87

Female 61/336 (18%)

Feeding Assisted 33/237 (14%) 0.07

Unassisted 49/223 (22%)

NG or G tube 2/8 (25%)

Laxative use in last 2 

weeks

Yes 83/441 (19%) 0.045

No 2/32 (6.3%)

History of C. difficile 

infection

Yes 8/24 (33%) 0.06

No 76/443 (17%)

Antibiotic use in past 

year

Yes 43/173 (25%) 0.003

No 42/300 (14%)

Proton pump inhibitor 

in past year

Yes 37/151 (25%) 0.01

No 48/321 (15%)

Surgery in past year Yes 1/10 (10%) 0.50

No 84/462 (18%)

Immunosuppressive 

therapy in past year

Yes 9/56 (16%) 0.68

No 76/414 (18%)

Figure 1: Identified ribotypes for LTCF (a) and HCF (b) isolates. 

Table 1: Descriptive statistics of the LTCF residents and HCF 

patients.

a b

Table 2: Univariable analysis of factors associated with C. 

difficile shedding by LTCF residents 


