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E D I T O R I A L 

New Definitions Will Help, but Cultures are Critical 
for Resolving Unanswered Questions About Clostridium difficile 

Dale N. Gerding, MD 

There is no question that Clostridium difficile-associated dis
ease (CDAD) rates are on the increase nationally, as shown 
by US hospital rates.1 This observation is confirmed in this 
issue of the journal by Chandler et al.,2 specifically for the 
state of Oregon. As a surrogate measure for increased CDAD 
rates, I have searched PubMed for publications on C. difficile 
in this journal and found 26 articles were published in the 
5 years from 2001 through 2005, whereas in the previous 10 
years only 27 papers had been published—a doubling of the 
publication rate. With the 9 articles published on C. difficile 
in this issue of the journal, there should be no question that 
the CDAD epidemic has now reached the publishing phase, 
reflecting the increased frequency of CDAD and probably also 
its increased severity, and that it now rivals methicillin-re-
sistant Staphylococcus aureus (MRSA) infection as the most 
common healthcare-associated infection in many hospitals. 

It is suspected that one reason for the current increase in 
the incidence of CDAD is the identification of an epidemic 
strain, variously known as restriction endonuclease analy
sis (REA) type BI, pulsed-field electrophoresis (PFGE) type 
NAP1, and polymerase chain reaction (PCR) ribotype 027. 
This strain has been found in multiple US, Canadian, and 
European hospitals,3,4 including 1 hospital in 2002 in Oregon, 
where CDAD rates statewide have more than doubled.2 De
spite knowing that this strain is circulating widely and may 
be associated with much more severe CDAD than were pre
vious epidemic strains (although this remains to be shown 
conclusively because of the association of increased patient 
age with infection caused by the epidemic NAP1 strain), most 
hospitals, both academic and community, have no idea 
whether the epidemic strain has reached their institution.5 

Culture, isolation, and identification of C. difficile, once a 
common procedure in clinical microbiology laboratories in 
US hospitals, has, with a few exceptions, become almost non
existent during the past 25 years. As a result, epidemiologic 
studies are based largely on stool toxin testing, without the 
benefit of the much more sensitive stool culture results and 
without the possibility of performing molecular typing and 

analysis of C. difficile isolates to correlate epidemiologic ob
servations with the specific strains of the organism. There has 
been considerable speculation that the current epidemic 
strain may be associated with new or different risk factors, 
yet very few investigators have been able to correlate epi
demiologic findings with molecular typing of organisms to 
determine whether these differences are related to specific 
strains and/or to other factors. 

As we strive to better understand the epidemiology of this 
largely healthcare-associated infection that may be increas
ingly common in the community, we are significantly dis
advantaged by our current diagnostic methods that rely on 
toxin testing for diagnosis of disease. Not only are current 
toxin testing methods insensitive (approximately 40% of di
agnoses are missed by cell cytotoxin testing6 or toxin A im
munoassay,7 compared with stool culture for toxigenic C. 
difficile), but they also do not result in isolation of the or
ganisms responsible for the disease. Even the widely accepted 
toxin A/B enzyme immunoassay tests are only about 80% as 
sensitive as the cell cytotoxin assay, which, in turn, is much 
less sensitive than culture for toxigenic C. difficile.*"* In ad
dition, we often subject the poor patient to the "tyranny of 
the test result" if physicians believe the falsely negative results 
and fail to treat the patient.9 

In this issue of the journal, we see examples of the epi
demiologic limitations of our current "cultureless" diagnostic 
methods. Biller et al.,10 who worked in collaboration with a 
superb laboratory at the Centers for Disease Control and 
Prevention (Atlanta, GA), describe a CDAD outbreak asso
ciated initially with moxifloxacin use that did not resolve 
when the prevailing fluoroquinolone used for treatment was 
changed to levofloxacin. It is unfortunate that this study was 
limited to analysis of only 6 C. difficile isolates, 3 of which 
were indistinguishable from the previously identified epi
demic NAP 1 isolates. Ifthesefluoroquinolone-resistantNAPl 
organisms were responsible for this outbreak, it seems highly 
important to document the proportion of patients with 
CDAD who were infected with this strain during the 2.5 years 
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of this study, and especially during the period of changing 
fluoroquinolone use. Did isolation of the NAP1 strain in
crease in frequency? Did the strain disappear from the in
stitution? Did it remain constant in frequency? Unfortunately, 
we have no idea, but documentation of the frequency of the 
epidemic strain that was isolated during the course of the 
study could have resulted in a very different interpretation 
of the observed fluoroquinolone effects. 

Similarly, Lawrence et al.11 describe "colonization pressure" 
as an important risk factor for CDAD among intensive care 
unit (ICU) patients but did not document colonization by 
culture in a single patient, whereas similar previous studies 
of vancomycin-resistant Enterococcus or MRSA "colonization 
pressure" obtained samples from patients on a daily to weekly 
basis to test for the presence of these organisms by culture.1213 

A surrogate definition for C. difficile colonization based on 
detection of C. difficile toxin in patient's stool (diarrhea was 
not specified but was implied) was coupled with the arbitrary 
assumption that such patients were infectious for 14 days and 
were the only "colonized" patients in the ICU. Even with 
these approximations of true "colonization pressure," there 
was a significant association between exposure to these pa
tients and acquisition of CDAD. What remains unknown is 
how many ICU patients were truly colonized with C. difficile 
and for how long during their ICU stay, not to mention that 
there was no ability to identify the specific molecular strains 
or types of C. difficile (including nontoxigenic strains) that 
were acquired by the ICU patients. I am sure the authors 
would have been delighted to have such information, but 
were unable to obtain it because of the lack of C. difficile 
isolates for analysis. 

In contrast, Barbut et al.14 obtained C. difficile isolates rou
tinely in their hospital and performed toxinotyping; PCR ri-
botyping; and PCR to detect the genes for binary toxin, toxin 
A, and toxin B. As a result, they were able to document a 
very low rate of transmission of specific C. difficile strains in 
their hospital and to associate the presence of binary toxin 
genes in the organism with more severe CDAD illness. 

The CDAD surveillance definitions recommended by Mc
Donald et al.15 add some important missing elements in uni
fying the epidemiologic definitions for CDAD. The CDAD 
case definition is commonly accepted, but the definition of 
severe CDAD has been more variable. If these recommen
dations are widely accepted (they are currently published 
without the imprimatur of the Centers for Disease Control 
and Prevention), they should be of great help in unifying 
standards of reporting by defining preferred denominators, 
defining the distinction between healthcare facility-onset and 
community-onset CDAD, and defining the distinction be
tween healthcare facility-associated and community-associ
ated CDAD. The question of how long after discharge from 
a healthcare facility a case of community-onset CDAD should 
be attributed to the healthcare facility may require further 
tuning as we obtain more information and isolates from this 
important group of patients. As interest in the incidence and 

severity of community-associated CDAD increases, these def
initions will play an important part in identifying what con
stitutes a true community-associated case. Again, obtaining 
C. difficile organisms from such patients becomes ever more 
important to resolving whether these cases might be caused 
by C. difficile organisms genetically different from those found 
in healthcare facilities. Finally, as public reporting of CDAD 
becomes more common, these definitions can serve as a val
uable guide. 

How can we increase the use of C. difficile culture in mi
crobiology laboratories? From the standpoint of treatment, 
culture and identification of toxigenic C. difficile alone is not 
a satisfactory approach, because results are obtained too 
slowly for use in management decisions, and may be obtained 
too slowly to be any use for rapidly progressive C. difficile 
clinical illness in some patients. One possible solution is to 
use a stepwise stool testing approach similar to that described 
by Ticehurst et al.16 This method first uses a high-sensitivity 
rapid screening test, such as the immunoassay for the enzyme 
glutamate dehydrogenase, to identify stool specimens with 
negative results, which constitute 80%-90% of all stool spec
imens submitted to laboratories for C. difficile testing. Those 
specimens with a positive assay result require confirmation 
of the presence of toxigenic C. difficile, because the glutamate 
dehydrogenase immunoassay lacks specificity. A toxin A/B 
enzyme immunoassay could be used to rapidly test this small 
subset of specimens to confirm most positive toxigenic C. 
difficile findings while, at the same time, a stool culture is 
performed with selective, prereduced, cycloserine-cefoxitin-
fructose agar media. Isolates obtained from stool specimens 
that already tested positive by toxin A/B enzyme immuno
assay would require no further testing, but isolates from stool 
specimens that initially tested negative by this assay would 
have supernatants again tested for toxin A/B, to screen out 
nontoxigenic C. difficile isolates. The end result would be 
increased stool-test sensitivity, elimination of most repeated 
stool testing, and recovery of an isolate from each C. diffcile-
positive stool specimen for purposes of molecular typing and 
analysis and selective antimicrobial susceptibility testing. Such 
an approach may be cost-effective and provides the desired 
increase in test sensitivity and specificity.16 

Finally, I cannot close without mention of the article by 
Polgreen et al.17 in this issue of the journal, because it illus
trates all too clearly the potential unintended consequences 
of antimicrobial use guidelines and performance measures, 
whether internally or externally generated. A community-
acquired pneumonia guideline was instituted in a small rural 
hospital but was incorrectly applied to 6 of 12 patients who 
subsequently developed CDAD. This resulted in unnecessary 
use of cephalosporin antibiotics to treat these patients, and 
that in turn led to development of CDAD, which proved to 
be fatal in 5 of the 15 patients affected. Ironically, inappro
priate application of a clinical pathway to improve treatment 
of community-acquired pneumonia resulted in an unin
tended increase in the incidence of CDAD. Again, had the 
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authors been able to obtain C. difficile cultures, I am sure 
they would have loved to know whether this was a clonal 
epidemic and whether it was caused by the NAP1 strain. It 
behooves all of us working in infection control and healthcare 
epidemiology to work with our respective colleagues in mi
crobiology to develop and implement innovative diagnostic 
strategies for C. difficile infection that will not only be rapid, 
sensitive, and economical, but will provide isolates of the 
organism for further analysis. This will enable us to better 
answer the many pressing epidemiologic questions about C. 
difficile that are before us. 
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