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Introduction

For years, Clostridium difficile-associated disease (CDAD) has been recognized as 
a leading source of morbidity and mortality among hospitalized patients. Since its 
original description as the cause of pseudomembranous colitis,1,2 CDAD has presented 
significant challenges for physicians engaged in the prevention, diagnosis, and treat-
ment of this infection. In recent months, the plot has thickened: a new epidemic strain 
has been described, new demographics have emerged, new detection assays have come 
on line, and new treatment guidelines have been debated. As a result, there has been 
growing confusion at UW Medicine and around the world regarding the best way to 
diagnose and cure patients. You have asked excellent questions of our ID, GI, and Lab 
Medicine faculty, and we have listened. Our goal is to bring these questions into focus 
and to provide clear, evidence-based answers. This issue of The D-Zone will discuss the 
latest advances in preventing and diagnosing CDAD. Next month we will present a 
treatment algorithm designed for use at UWMC and HMC. 

What is Clostridium difficile?

Clostridium difficile (C. difficile) is a spore-forming, obligate-anaerobic, gram-positive 
rod bacterium. It earned the name “difficile” because of the difficulty with which 
microbiologists originally cultivated this species.3

What is C. difficile-associated disease (CDAD)?

Some patients who harbor toxigenic strains of C. difficile in their GI tract will develop 
clinical illness, in particular when they are treated with antimicrobials for other condi-
tions. This illness may occur anywhere on a spectrum that spans from mild-moderate 
disease (watery diarrhea with or without abdominal pain or cramping) to severe disease 
(significant leukocytosis, hypovolemia, or fever), to severe disease with complications 
(toxic megacolon-induced ileus, intestinal perforation, or illness requiring care in 
the ICU). Colonoscopy may reveal findings that range from shallow ulcers to frank 
pseudomembranes and gross colitis. Classic microscopic findings on pathological 
specimens include “volcano-like” eruptions of pseudomembranous exudates from the 
inflamed colon wall. The term “CDAD” is intended to embrace the gamut of clinical 
presentations and severity.

Does everyone with C. difficile develop CDAD?

No. C. difficile carriage is often asymptomatic—it was reported in 7% of asymptomatic 
patients upon admission to UWMC.4 In fact, patients who are colonized with C. difficile 
at the time of admission seem to have a lower risk of developing CDAD during hos-
pitalization than do their counterparts who acquire C. difficile for the first time in the 
hospital.5 Furthermore, not all C. difficile strains can make a person sick. Some strains 
of C. difficile harbor genes for toxins, conveniently named toxin A (an enterotoxin) and 
toxin B (an exotoxin). Non-toxigenic strains of C. difficile never cause clinical disease, 
and thus it is the presence of one or both of these toxins that places patients at risk for 
CDAD. However, many patients who harbor toxigenic strains of C. difficile will not 
develop CDAD, even when exposed to antibiotics. Thus, testing for C. difficile should 
only be performed in patients who have a clinical syndrome compatible with CDAD.
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How can I prevent the onset of CDAD?

By using antimicrobials wisely. Antimicrobial therapy plays 
an integral role in the pathogenesis of CDAD by altering 
the normal flora of the colon and allowing C. difficile to 
flourish. Almost all antimicrobials have been associated 
with CDAD, but the drugs most commonly implicated 
include clindamycin, third-generation cephalosporins, 
penicillins, and, more recently, fluoroquinolones. As little 
as one dose of an antibiotic can increase the risk of CDAD, 
and this increased risk can continue for up to eight weeks 
after discontinuing the drug.6 Thus, we recommend using 
antimicrobials only when necessary, and then using the nar-
rowest spectrum of activity and shortest duration of therapy 
appropriate for any given indication. Evidence suggests 
that antimicrobial stewardship programs which optimize 
prescribing patterns of antimicrobials in a hospital setting 
can reduce the incidence of CDAD.7 Unfortunately, there 
are no other easy ways to cut the risk of CDAD. In particu-
lar, “probiotic” products have not been definitively shown to 
reduce the incidence of CDAD, and in fact there is evidence 
to suggest that there may be an increased risk of harm when 
they are used among certain patient populations.8

How can I prevent the transmission of CDAD?

As soon as you suspect CDAD, even before definitive testing 
confirms the diagnosis, you should:

Consider discontinuing or narrowing current antimicro-1.	
bial therapy if possible.

Administer empiric anti-2.	 C.difficile therapy and support-
ive care without the use of anti-motility agents.

Initiate proper “special contact precautions,” including 3.	
wearing gown and gloves when in the patient’s room, 
diligent hand washing with soap and water, and careful 
environmental disinfection.

•	 Yes, gowns are necessary because spores can hitch a 
ride on clothing, but use of the gown as a barrier can 
help to prevent nosocomial outbreaks of CDAD.

•	 Yes, you must wash your hands. Alcohol-based hand 
gels are not sporicidal and are not efficient in remov-
ing C. difficile from your hands. Proper hand washing 
with soap and water for at least 30 seconds is required 
to remove the skin oil that harbors the Clostridium 
spores. Even though you have worn gloves for direct 
patient contact, careful hand washing is mandatory 
before leaving the patient’s room. 

•	 When the patient leaves the room, he or she must also 
cleanse his or her hands and wear a gown and gloves.

To minimize the spread of CDAD, it is essential that these 
measures be promptly implemented when the diagnosis is 
suspected, rather than waiting for its confirmation.9

Why don’t we test all asymptomatic patients for the 
presence of C. difficile toxins upon admission, and 
preemptively treat those who are positive?

This approach had no sustained benefits when tested in a 
randomized, placebo-controlled trial.10 Furthermore, an 
unacceptably high number of patients would be exposed to 
antibiotics, placing them at risk for adverse drug reactions 
and accelerating the selection of drug-resistant fecal flora.

When should I consider the diagnosis of CDAD?

CDAD should be ruled out when your patient develops 
diarrhea (not soft stools, but truly watery or liquid stools), 
particularly if he or she is currently being treated with 
antibiotics, or has recently been treated with antibiotics. 
Approximately 5-25% of patients receiving antibiotics will 
develop antibiotic-associated diarrhea (AAD) during or 
following their course,11 but only 10-20% of AAD cases are 
caused by C. difficile.12 Outbreaks of severe C. difficile colitis 
have been described among patients admitted from skilled 
nursing facilities (SNFs),13 and thus we recommend ruling 
out CDAD in all patients admitted for diarrhea from SNFs, 
regardless of their antibiotic history. Making a definitive 
diagnosis of CDAD is essential not only for treatment of the 
individual patient, but also for preventing the spread of C. 
difficile to other patients and healthcare workers.

What are my options for diagnosing CDAD?

When performed by a skilled gastroenterologist, colonoscopy 
or flexible sigmoidoscopy may reveal findings that are highly 
specific for CDAD. However, many patients with CDAD 
will not demonstrate these findings, and thus the negative 
predictive value of these procedures is poor.14, 15 Therefore, 
fecal analysis has become the first-line test of choice.

I’m confused about fecal analysis for ruling out toxigenic 
C. difficile in my patient with diarrhea. In the past I have 
ordered C. difficile stool antigen and toxin A, as well as 
toxin B, on two separate order forms. What gives?

You are not alone. Because of the performance characteristics 
of the available assays, our clinical microbiology laboratories 
may use one, two, or three different assays to rule out the 
presence of toxigenic C. difficile in any given stool specimen.

First, all specimens are tested for the presence of C. difficile 
antigen. In the appropriate clinical setting, this ELISA assay 
has a 95% negative predictive value,16 and so a negative result 
means that no further testing will be performed, and the lab 
will report “negative for C. difficile.” However, because both 
toxigenic and non-toxigenic strains have this antigen, the 
positive predictive value of the test is < 50%. In order to deter-
mine whether antigen-positive stools contain C. difficile that 
is actually toxigenic, they are next analyzed by ELISA for 
toxin A and toxin B. This test has a positive predictive value 
of 94%, and thus a positive result is reported as “positive for 
toxigenic C. difficile.” Sadly, the negative predictive value of 
the test is < 50%, mostly because of its poor sensitivity for 
toxin B, and therefore stools with negative toxin ELISAs 

Diagnosis of Clostridium difficile – Associated Disease  (continued)
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are sent for toxin B testing by polymerase chain reaction 
(PCR). This assay (developed at UW Medicine and based 
on peer-reviewed data17) has analytic sensitivity and specific-
ity of at least 95%, and negative and positive predictive 
values that are also very high among patients who are 
tested for appropriate clinical reasons.18 Until recently, 
we tested specimens that were antigen-positive but toxin 
ELISA-negative with a cytotoxicity assay designed to pick 
up toxin B; however, PCR is more reliable and results often 
come back sooner. Thus, we no longer run the cytotoxicity 
assay as part of the reflexive testing algorithm.

That still sounds confusing. Shouldn’t we just culture the 
stool for C. difficile?

No. Although we no longer have a tough time growing 
C. difficile in the laboratory, culture-positive stools must 
still be analyzed for the presence of toxins; therefore, 
the more rapid, reliable, and affordable assays performed 
directly on stool samples have replaced C. difficile cultiva-
tion as the diagnostic tests offered at UW Medicine.

From a practical standpoint, what test should I order to 
rule out CDAD?

Just write the order “Stool for C. difficile.” That’s it. You 
no longer need to write anything about antigen, toxin 
A, or toxin B. Your ward clerk should then reach for 
a “Microbiology” lab sheet and check the box labeled 
“C. difficile testing.” Clerks no longer need to use the virol-
ogy lab slip or order multiple tests per specimen. Instead, 
when the lab sees the Microbiology sheet marked for 
“C. difficile testing,” it will handle the specimen according 
to the algorithm outlined above. For a summary of these 
recommendations, see Figure 1.

Hey, I just saw a Microbiology lab slip. It still says 
“C. difficile rapid screen for antigen and toxin A (with 
reflexive toxin B gene testing),” not “C. difficile testing”  
as you described above. 

Hey, you are right. Those forms are in the process of being 
revised and replaced. Until then, the ward clerk should just 
check “C. difficile rapid screen for antigen and toxin A” 
when you write “Stool for C. difficile,” and the specimen 
will be fully analyzed according to the new protocol.

Dude, I just saw a Virology lab slip with an option for 
“C. difficile Toxin B.” I thought you just said we aren’t 
supposed to use that test anymore.

Dude, we hear you. Those forms will be replaced over time.  
Meanwhile, please do not use them to test for CDAD.

What’s the turnaround time for this testing scheme? 

The antigen and toxin A ELISA is run twice each day, 
seven days a week, and results will therefore come back 
no more than 12 hours after the specimen is submitted. 
PCR for toxin B is run five or six days each week, and 
results will usually come back within 24 hours of specimen 
submission (up to 72 hours).

Diagnosis of Clostridium difficile – Associated Disease  (continued)

If my patient’s test comes back negative, but I am still 
worried about CDAD, how soon can I re-submit a specimen 
for testing?

In the rare circumstance when your clinical suspicion for 
CDAD remains very high in spite of the 95% negative pre
dictive value of the testing algorithm described above, you may 
order additional CDAD fecal analyses after at least 24 hours. 

At the end of therapy, should I send another stool 
specimen for analysis as a “test of cure?”

No. The assays for C. difficile antigen, toxin A, and toxin B 
can all remain positive for a very long time following a 
successful course of therapy—in other words, the positive 
predictive value of testing following therapy is notoriously 
poor. Thus, instead of sending a test of cure, we recommend 
that you consider your patient cured when his or her symp-
toms have resolved (or dramatically improved).

If I’m not supposed to send a test of cure following 
therapy, when can my patient come out of 
special contact precautions?

Once your patient has received at least seven days of anti-
C. difficile therapy and is free of diarrhea, he or she no 
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Figure 1. Algorithm for CDAD diagnosis  
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longer requires special contact precautions. Please contact 
your local infection control officer with any questions 
about this policy.

What about the “hypervirulent” strain of C. difficile I have 
heard about? Will this testing scheme detect it?

Yes. The algorithm will detect all strains of C. difficile, 
including that which has been described as the source of 
outbreaks in North America (often called “toxinotype III/ 
ribotype 027” or “BI/NAP1”).

What specimens are acceptable for CDAD testing?

Stool specimens will be accepted by the laboratory for 
analysis if they (1) take the form of the specimen cup, (2) 
come from patients who do not already have a negative 
CDAD test in the previous 24 hours, and (3) come from 
patients who do not already have a positive CDAD test in 
the previous ten days. Specimens that do not meet these 
criteria will be rejected for analysis.

Are different testing algorithms used at UWMC and HMC?

No. The same algorithm is in place at both medical centers.

Diagnosis of Clostridium difficile – Associated Disease  (continued)
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