
AN OUTBREAK OF TOXIN A NEGATIVE, TOXIN B POSITIVE CLOSTRIDIUM DIFFICILE-ASSOCIATED
DIARRHEA IN A CANADIAN TERTIARY-CARE HOSPITAL

Introduction
Toxigenic Clostridium difficile is a frequent cause of infectious 

nosocomial diarrhea accounting for up to 25% of nosocomial
diarrhea cases(1). Clinically significant disease is thought to be due
almost exclusively to C. difficile strains that produce both toxin A
and toxin B.  Toxigenic C. difficile produces a broad spectrum of
gastrointestinal disease varying from asymptomatic carriage to
fulminant pseudomembranous colitis (PMC). Relapses after
therapy occur in 7% to 20% of cases(2,3). Predisposing conditions
and the use of broad spectrum antimicrobials in a susceptible
patient population makes C. difficile disease increasingly common
in acute-care centres. 

The organism can be detected by culture and subsequent toxin
testing of the isolate, but this cumbersome and slow method is
seldom used routinely. Direct toxin detection in the stool can be
accomplished by enzyme-linked immunoassays (EIAs); however,
the gold standard diagnostic test remains the tissue culture
cytotoxicity assay. Available EIAs can detect toxin A alone, or
both toxins A and B. These assays provide results in hours
compared to the 1 to 2 days required for completion of the tissue
culture cytotoxicity assay. EIAs are less sensitive (70% to 90%)
than the cytotoxicity assay but demonstrate excellent specificity
(99%)(4). In equivocal cases, the diagnosis may be established by
detecting PMC through direct visualization with sigmoidoscopy or 
colonoscopy(4,5), depending on the clinical scenario.

Infection with C. difficile increases morbidity and mortality
among hospitalized patients leading to more investigation,
therapeutic interventions, and increased length of stay, all which

lead to increased cost of care(3,6-8). The following is a report of an
outbreak of C. difficile-associated diarrhea (CDAD) that was
caused by a toxin A negative (-), toxin B positive (+) strain of C.
difficile.

Description of Outbreak
Between 29 June and 30 September 1998, 16 cases of

nosocomial diarrhea caused by a unique strain of C. difficile were
identified at the Health Sciences Centre, a 789-bed tertiary-care
university teaching hospital in Winnipeg, Manitoba. A case was
defined as anyone who was hospitalized for ≥ 48 hours and
developed diarrhea, and whose stool was negative by an EIA that
detected only toxin A (Prima System™ EIA, Bartels Inc.). 

The cases were located on four wards; Wards 1, 2, and 4 were
general medical wards, and Ward 3 was an oncology ward. The
average age of the cases involved in the outbreak was 57.56 ±
23.29 years; 50% of the cases were female. Four cases had an
underlying neoplasm (25%) and seven (43.7%) had renal failure;
six (33.3%) of the seven were dialysis dependent. Eight (50%) had 
been admitted to Ward 1 at some point during their hospitalization.

A leukemic patient, with antibiotic-associated diarrhea, who
tested negative for C. difficile by an EIA for toxin A on three
separate occasions was presumed to be the index case. Due to a
high clinical suspicion of CDAD, this case underwent colonoscopy 
confirming a diagnosis of PMC. Given this presentation, concern
was raised that a unique strain of C. difficile may be causing this
clinical syndrome. Therefore, a stool specimen was evaluated and
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found to be positive for C. difficile toxin, using the tissue culture
cytotoxicity assay capable of detecting both toxins A and B.

Over the next 2 weeks, on the same ward as the index case
(Ward 1), three additional cases had similar presentation with the
EIA for toxin A being negative, yet all were positive by tissue
culture cytotoxicity assay. By the end of the third week of the
outbreak, nine similar cases were confirmed. Two of these cases
died due to uncontrolled sepsis and multiple organ failure. Two
other cases had spontaneous resolution of their diarrhea without
relapse, despite not receiving antibiotic therapy for their CDAD.
By the fourth week, stool specimens submitted for C. difficile
toxin testing were evaluated using an EIA capable of detecting
both toxins A and B (TOX A/B TEST, TechLab). Seven cases were
identified as negative for only toxin A by the EIA for toxin A, but
were positive by the EIA for both toxins A and B. All cases had
received at least one antimicrobial agent (range: 1 to 8) in the
month prior to the onset of symptoms. Among the 16 cases with
CDAD, three (18.75%) had a clinical relapse. These data indicate
that this outbreak was due to a strain of C. difficile which was
toxin A (-), yet toxin B (+). Environmental cultures did not yield
C. difficile. Further genetic analysis of the isolates is currently in
progress to clarify what portion of the toxin A gene is missing.

Intervention
Following the identification of the first cases caused by this

unusual strain of C. difficile, an investigation was undertaken
which identified that 50% of the cases arose from Ward 1. Existing 
infection-control practices were reviewed and modifications
instituted. The infection control measures undertaken during this
outbreak included educating health-care workers and families of
patients, and all head nurses. A hospital newsletter focusing on
C. difficile was distributed. Infection-control precautions for
suspected or confirmed cases of C. difficile diarrhea included
cohorting of cases, single rooms for cases with poor hygiene,
gowning and gloving if contamination was likely; precautions
were discontinued 48 hours after the last diarrheal stool.
Intensified housekeeping measures consisted of changing the pull
cords of call bells from string to metal, increasing the availability
of hospital-approved disinfectant, and increasing the frequency of
cleaning in patient-care areas, specifically rooms, mobile
commode chairs, and washrooms. Hand hygiene was promoted by
reviewing and reinforcing hand washing practices, and
encouraging the use of alcohol-based hand disinfecting solutions.
Laboratory-related measures included the prompt collection and
analysis of diarrheal stools for the presence of C. difficile toxin
using the tissue culture cytotoxic assay for toxins A and B.

Discussion
This is believed to be the first outbreak of toxin A (-), toxin

B (+) C. difficile-associated disease. The exact duration of this
outbreak is unknown; it was not until this cluster was noticed that
the problem was identified. A 12-month retrospective review of
the number of specimens positive for C. difficile toxin did not
reveal any gross variation in the trend. It was not until 5 August

1998 that changes were made to the C. difficile toxin-testing
technique leading to the identification of the toxin A (-), toxin
B (+) strain. It is also unclear whether this strain arose
independently in the institution where the outbreak occurred or
whether it was introduced to this institution from another source. 

One case (Case 13), transferred from another institution with
colonoscopy-proven PMC 14 days after therapy ended, developed
diarrhea again and was found to have the toxin A (-), B (+) strain
of C. difficile. This raised the concern that this strain also may be
in the community or other institutions. The same wide range of
clinical manifestations observed with C. difficile that produces
toxin A and toxin B was observed with this unique strain.

It is likely that the CDAD may have been the precipitating 
event in the two deaths associated with this outbreak. Both cases
had serious underlying medical conditions and were profoundly
debilitated prior to developing CDAD. C. difficile-associated
disease carries an overall mortality of 3.4% to 8%(9-11). One of the
key factors that discriminates between mortality and survival is
length of time from symptoms to treatment. Earlier diagnosis leads 
to better outcomes(4). The 18.75% relapse rate we observed was
compatible with the 7% to 20% previously documented(2,3,12). This
is presumed to be due to both relapse and re-infection. Up until 10
years prior to this outbreak, the C. difficile tissue culture
cytotoxicity assay had been used at this institution. A decision had
been made at that time to use an EIA that detected only toxin A as
most clinically significant isolates have been shown to produce
both toxins. 

In a recent survey of 380 Canadian hospitals with > 50 beds, it
was determined that the tissue culture cytotoxin assay was used in
44.4% of the institutions, EIAs in 38.3%, culture in 32.1%, and
latex agglutination in 13.6%(13). The ultimate assay for C. difficile
toxin testing has not been developed(14). Tests that detect only
toxin A may miss C. difficile isolates that produce toxin B but not
toxin A. The diagnosis of C. difficile-associated diarrhea requires
both clinical acumen and supportive evidence from the laboratory.
The clinical suspicion of CDAD was high in a number of patients
whose EIA for toxin A was negative, thus a C. difficile tissue
culture cytotoxicity assay was undertaken. 

Once the outbreak was identified, infection-control practices
and procedures were reviewed and intensified. Although the
organism was not isolated from the environment, environmental
contamination with C. difficile is significant, particularly during
outbreaks(12,15).

The majority of cases were debilitated and had serious
underlying conditions, such as hematologic malignancies and renal 
failure requiring hemodialysis. All cases had received either oral or 
parenteral antimicrobial therapy prior to the development of
CDAD. Three cases had CDAD diagnosed endoscopically because 
the EIA for toxin A was negative. Twelve cases occurred prior the
initiation of the EIA that detects C. difficile toxins A and B. After
its introduction, there were four additional cases. Further cases
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have not occurred since 30 September 1998. Ongoing surveillance
continues.

This preliminary report of an outbreak of toxin A (-), toxin
B (+) CDAD highlights the need for and role of appropriate
laboratory diagnostic techniques necessary to ensure that outbreaks 
such as this are not missed. Centres using EIAs that only detect
toxin A should be aware that CDAD caused by C. difficile that
apparently produces only toxin B may occur. When the clinical
scenario suggests CDAD but the diagnostic test is negative, it is
also important to ensure that alternative diagnostic techniques be
available. This outbreak was brought under control by
implementing an alternative diagnostic test, and intensifying
infection control interventions by focusing specifically on
environmental decontamination, education, hand washing, and
patient cohorting and isolation. Other authors have suggested that
budgetary cuts have led to decreased ward cleaning and ultimately
C. difficile outbreaks(15). It is unknown whether a similar situation
may have contributed in part to this outbreak.
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Editorial Comment
The Canadian Nosocomial Infection Surveillance Program

(CNISP) is a collaborative national surveillance program between
the Laboratory Center for Disease Control (LCDC), Health
Canada, and the Canadian Hospital Epidemiology Committee
(CHEC), a subcommittee of the Canadian Infectious Disease
Society. In 1997, CNISP conducted a Canadian laboratory-based
nosocomial Clostridium difficile-associated diarrhea (N-CDAD)
surveillance project to determine national sentinel hospital
prevalence rates of N-CDAD and to measure morbidity, mortality,
and health-care burden. The results of this survey are presently
being written for publication.

During the survey period, 13% of the inpatients with diarrhea
were identified as N-CDAD with a period prevalence mean of 66.3 
cases per 100,000 patient days and 5.9 cases per 1,000 patient
admissions. N-CDAD was found most frequently in older patients
who had been treated with antibiotics and had been hospitalized
for > 2 weeks in medical or surgical wards(1).  Forty-one cases died 
during the surveillance period after being diagnosed with
N-CDAD; four were considered to have died directly or indirectly
due to N-CDAD. Re-admissions due to N-CDAD in patients
previously sent home were 7%, with an average length of stay of
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Continued from page F-3

13.6 days. The costs of re-admissions alone for N-CDAD per year
per site were estimated at $128,200(2).

As reported in the above outbreak, CDAD is a serious problem
within hospitals.  Appropriate laboratory diagnostic techniques,
early diagnosis, stringent antibiotic use, and infection-control
practices are the necessary components to control the occurrence
and spread of CDAD. Hospital laboratories and health-care
workers need to be aware of the potential misdiagnosis or
underreporting of CDAD. Additional surveillance and research is
needed to identify the changing etiology of this condition.
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