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Introduction

Nosocomial C. difficile infections (CDIs) have remained a 
challenging problem despite efforts in hospitals to reduce 
the risk of C. difficile transmission. C. difficile testing in 
hospitals typically focuses on patients who have new-onset 
diarrhea with more than three unformed stools in 24 hours, 
as recommended by current clinical practice guidelines.1,2 
Testing only those patients who have these clinical 
symptoms avoids the problem of identifying C. difficile 
positive individuals who are asymptomatic. Treatment of 
asymptomatic carriers is unwarranted and may increase the 
risk of developing CDI,2 but carriers are a known reservoir 
of C. difficile environmental contamination; thus, they 
contribute to the transmission of C. difficile in hospitals.3

Current strategies for preventing CDI transmission in 
hospitals include education for healthcare providers and 
healthcare workers, antimicrobial stewardship, use of 
contact precautions and isolation procedures with CDI 
patients, proper hand hygiene following CDI patient contact, 
and environmental decontamination.1,2 Although practice 
guidelines do not recommend routine screening for C. 
difficile in patients without diarrhea,1,4 two recent studies 
examining C. difficile asymptomatic carriers suggest that it 
may be useful from a hospital infection control standpoint 
to identify asymptomatic carriers in order to prevent 
healthcare-associated CDIs.5,6

This white paper discusses the results of these two studies, 
highlighting their strengths and limitations. These studies 
are the first pieces of evidence that show that performing 
C. difficile testing only in patients with clinically significant 
diarrhea may be missing an opportunity to prevent CDI 
transmission from asymptomatic carriers.

 
Contact Precautions for Asymptomatic Carriers

The identification of C. difficile asymptomatic carriers 
to inform hospital infection control measures is not 
recommended by current practice guidelines.1 Two recent 
studies investigated the association between isolating 
asymptomatic carriers and the incidence of CDI. Longtin 
and colleagues conducted a single-site study at a 354-bed 
Canadian acute care tertiary facility,5 and Blixt and 
colleagues carried out a study at two Danish university 
hospitals comprising 188 beds.6

Isolation of C. difficile Carriers and the Incidence of 
Healthcare-associated CDI

Longtin and colleagues examined the incidence of 
healthcare-associated (HA) CDI before and after 
implementing the isolation of C. difficile asymptomatic 
carriers (table 1).5 C. difficile testing was carried out on 
admission, and asymptomatic carriers (368 of 7,599 
screened patients) were placed under contact isolation 
precautions. Strict isolation precautions were not used, as 
isolation gowns were not required for healthcare workers 
and carriers were allowed to share a room with noncarriers 
through use of a privacy curtain. This intervention was 
carried out for 17 months and two statistical models 
(segmented regression analysis and autoregressive 
integrated moving average (ARIMA) modeling) were used 
to compare the pre- and post-intervention rates of HA-CDI. 
The length of the pre-intervention was 120 periods of 4 
weeks each (August 2004 to November 2013), whereas the 
length of the intervention period was 17 periods of 4 weeks 
each (November 2013 to March 2015).
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The incidence of HA-CDI was 6.9 per 10,000 patient-days 
during the pre-intervention period and 3.0 per 10,000 
patient-days during the intervention period. Over the 
intervention period, there was a significant trend of a 7% 
decrease in HA-CDI incidence per 4-week period (RR 0.93 
per period; 95% CI 0.87–0.99 per period; P=0.02) (figure 1). 
Using ARIMA modeling, Longtin and colleagues estimated 
that the intervention prevented 62% of expected HA-CDI 
cases. According to the authors, the approximate potential 
savings of avoiding these cases was $216,000 to $627,000 
US dollars, based on estimates of the costs associated with a 
case of CDI.7 In this study, 121 patients needed to be screened 
and six asymptomatic carriers needed to be isolated in order 
to prevent one case of HA-CDI. 

One weakness of the study by Longtin and colleagues is that 
it was carried out at a single center; therefore, applicability 
of the findings may be limited. In addition, the study design 
was quasi-experimental, lacking both randomization and an 
internal control group. The authors compared their findings 

to two external controls: a group of six other institutions in 
Québec City and a group of 94 other institutions in Québec 
province. There was no significant decrease in the incidence 
of HA-CDI in these control groups during the study. Hand 
hygiene compliance increased during the intervention period 
from 37% in 2013 to 50% in 2014. Although an increase 
in hand hygiene compliance could potentially account 
for decreases in the incidence of HA-CDI, hand hygiene 
compliance was measured by direct observation, which has 
been shown to overestimate compliance rates.8

Despite these limitations, the data were validated by the 
use of two statistical approaches to measure the affect of 
isolating C. difficile carriers, both of which yielded similar 
results. The findings of Longtin and colleagues suggest 
that strict contact isolation precautions may not be 
necessary to prevent CDI transmission. Isolation gowns 
were not required for healthcare workers and noncarriers 
could be placed in rooms with carriers with the privacy 
curtain drawn. Even with these limited contact isolation 

 
Figure 1. Incidence of Healthcare-associated CDI Before and After Implementing Contact Isolation 
Precautions for Asymptomatic Carriers 
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An intervention consisting of screening and isolation of C. difficile asymptomatic carriers was introduced on November 19, 
2013. The institution is subjected to a government-imposed threshold of 9.0 per 10,000 patient-days (dashed blue line). The 
expected CDI rate during the intervention using an autoregressive integrated moving average (ARIMA) prediction model is 
shown (dashed orange line). 

Reproduced with permission from JAMA Internal Medicine. 2018. 176(6): 796-804. Copyright© 2018 American Medical Association.  
All rights reserved.5
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precautions, which were intended to have minimal effects on 
workflow and bed management, a decrease in the incidence 
of HA-CDI was observed.

CDI Rate After Exposure to C. difficile Carriers

Blixt and colleagues investigated the rate of CDI in patients 
exposed and not exposed to asymptomatic carriers at two 
university hospitals in Denmark (table 1).6 Upon admission, 
patients were screened for C. difficile and all patients 
diagnosed with CDI, including asymptomatic carriers, were 
placed under strict contact isolation precautions. This 
intervention was carried out for four months (October 2012 to 
January 2013), and the study included 2,912 noncarriers, 193 
carriers, 36 patients admitted with CDI, and 873 patients who 
were not examined, primarily due to hospital discharge.

Of 3,083 patients who were not exposed to an asymptomatic 
carrier in their room, 2.6% were found to have CDI. Of 630 
patients who were exposed to at least one asymptomatic 
carrier in their room, 4.6% were found to have CDI. The odds 
of developing CDI were greater in patients who shared a room 
with an asymptomatic carrier than in patients who did not 

(OR 1.79; 95% CI 1.16–2.76). In this study, 50 patients (95% 
CI 27–359) needed to have contact with one or more carriers 
during their hospital stay in order to cause one case of CDI.

On the ward level, 456 patients were not exposed to an 
asymptomatic carrier in their ward, whereas 3,257 patients 
were exposed to at least one asymptomatic carrier in 
their ward for at least one day. CDI was detected in 1.5% 
of patients who were not exposed to carriers and in 3.0% 
of patients who were exposed to carriers. The odds of 
developing CDI were greater in patients who shared a ward 
with at least one asymptomatic carrier than in patients who 
did not (OR 2.10; 95% CI 0.97–4.53). Using these ward level 
data, the authors estimated that 71 patients (95% CI 37–698) 
needed to have contact with one or more carriers during their 
hospital stay in order to cause one case of CDI.

The authors calculated the potential contribution of carriers 
to CDI using an infectious pressure index that accounted 
for the cumulative number of patient contacts and the 
cumulative number of contacts with other carriers during 
their hospital stay. This analysis provided a general means to 
estimate the risk of CDI if the number of carriers and length 

Table 1. Studies Examining the Association Between Isolation of C. difficile Asymptomatic Carriers and CDI Rates

Reference Longtin 20165 Blixt 20176

Study Type Quasi-experimental, pre-/post-intervention, no internal 
control group Prospective cohort, population-based

Site
1 acute care tertiary institute 
Québec, Canada 
354 beds

2 university hospitals 
Copenhagen, Denmark 
188 beds

C. difficile Screen PCR for tcdB gene from rectal swab PCR for tcdA, tcdB, tcdC, cdtA genes from rectal swab

Intervention Dates 2013–2015 (17 months) 2012–2013 (4 months)

Intervention

C. difficile carriers placed under contact isolation 
precautions, but healthcare workers were not required to 
wear isolation gowns and carriers could share room with 
noncarriers with privacy curtain drawn

All patients diagnosed with CDI placed under  
strict isolation precautions

Primary Outcome Change in incidence of HA-CDI after intervention CDI rate in patients exposed and not exposed to 
asymptomatic carriers

Number of Carriers 368 of 7,599 screened (5%) 193 of 4,014 patients (5%)

Results
Incidence of HA-CDI was 6.9 per 10,000 patient-days 
pre-intervention and 3.0 per 10,000 patient-days during the 
intervention (P<0.001)

OR for CDI if exposed to an asymptomatic carrier was 1.79 
(95% CI 1.16–2.76)

Infectious Pressure 
Index Quartile 1 Quartile 2 Quartile 3 Quartile 4

Quartile 1 0.6 (ref) 0.6 0.9 5.2

Quartile 2 0.0 0.6 0.6 5.7a

Quartile 3 0.7 1.7 1.8 6.9a

Quartile 4 2.5 0.7 1.8 9.5a

Table 2. Risk of Nosocomial CDI in Noncarriers According to the Infectious Pressure Index and Length of Stay
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of stay are known in the setting of interest (see table 2). The 
infectious pressure index and length of stay appeared to have 
a synergistic affect on the risk of developing CDI.

This study not only validates the findings of Longtin and 
colleagues, but also extends these findings to a larger sample 
size. The study by Blixt and colleagues was carried out at two 
sites that cover the healthcare for a catchment area of about 
416,000 people in Denmark. Unlike the study by Longtin 
and colleagues, this study had a prospective design and 
contained a control group. One limitation of this study was 
the lack of randomization.

Conclusions

These recent findings from Longtin and Blixt suggest a 
potential paradigm shift in CDI testing. Current guidelines 

for treatment of CDI do not recommend C. difficile testing 
in patients without diarrhea, as treatment of asymptomatic 
carriers is unnecessary, and may increase their risk of 
developing CDI. The studies by Longtin and Blixt show that it 
may be beneficial to isolate asymptomatic carriers to prevent 
C. difficile transmission to other patients. Implementation 
of contact isolation precautions for asymptomatic carriers 
may be an effective hospital infection control measure. The 
disadvantages of isolating asymptomatic carriers, from the 
costs to the potential burden on healthcare workers, may be 
outweighed by the advantages, including potential decreased 
CDI transmission and the cost savings of avoiding cases 
of CDI. Thus, global CDI testing and isolation of C. difficile 
asymptomatic carriers may benefit hospitals by improving 
rates of HA-CDI. Additional studies, ideally large cluster 
randomized trials, are needed to confirm these findings.


