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OBJECTIVE: Experiences with Clostridium difficile-associated diar-
rhea (CDAD) were reviewed to determine predictors of severity in
patients presenting from the community. 
METHODS: All patients admitted to two hospitals over 4.5 years
with a primary diagnosis of CDAD were reviewed. Patients requiring
a hospital stay of greater than 14 days, colectomy, intensive care unit
admission or who died were classified as ‘severe CDAD’ and com-
pared with the remainder of the patients (termed ‘mild CDAD’). 
RESULTS: One hundred fifty-three patients (mean age 63.4±20.5
years, range 21 to 93, 64.7% female) were reviewed. Forty-four per
cent of the patients had community-acquired CDAD, and the
remainder had hospital-acquired disease. There were 44/153 (28.8%)
patients with severe CDAD, of which 10/153 (6.5%) died. The
severe group had more patients over 70 years old (75% versus 43% in
the mild group, OR 3.09, CI 1.81-8.63, P<0.001) and had more
comorbid disease (median two major organ systems affected [range
zero to five] versus one [range zero to four] in the mild group, OR
1.52, CI 1.27-2.65, P<0.05). Patients with recurrent CDAD were
more likely to have severe CDAD (12/44 versus 10/109 in the mild
group, OR 4.10, CI 1.47-9.40, P<0.01). 
CONCLUSION: Age over 70 years, comorbid illness and CDAD
recurrence are significant risk factors for severe disease and a poor
outcome in patients admitted to hospital for CDAD.
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La diarrhée associée au Clostridium difficile :
Les prédicteurs de gravité chez les patients qui
se présentent à l’urgence

OBJECTIF : L’expérience relative à la diarrhée associée au Clostridium
difficile (DACD) a été examinée afin d’établir les prédicteurs de gravité
chez les patients qui arrivent de la collectivité.
MÉTHODOLOGIE : Tous les patients hospitalisés dans deux établisse-
ments au cours d’une période de 4,5 ans ayant reçu un diagnostic primaire
de DACD ont été passés en revue. Les patients hospitalisés pendant plus
de 14 jours, ayant subi une colectomie, ayant été admis à l’unité de soins
intensifs ou qui sont décédés ont été classés comme souffrant d’une 
« DACD grave » et ont été comparés au reste des patients (atteints d’une
« DACD bénigne »).
RÉSULTATS : Cent cinquante-trois patients (âge moyen de
63,4±20,5 ans, fourchette de 21 ans à 93 ans, dont 64,7 % étaient des
femmes) ont été étudiés. Quarante-quatre pour cent des patients souf-
fraient d’une DACD non nocosomiale, et les autres, d’une DACD noco-
somiale. On a recensé 44/153 patients (28,8 %) atteints d’une DACD
grave, dont 10/153 (6,5 %) sont décédés. Le groupe atteint de la forme
grave comptait plus de patients de plus de 70 ans (75 % par rapport à 43
% au sein du groupe bénin, RR 3,09, IC 1,81 à 8,63, P<0,001) et de mal-
adies comorbides (en moyenne, deux systèmes organiques importants
étaient atteints [fourchette de zéro à cinq], par rapport à un [fourchette de
zéro à quatre] au sein du groupe bénin, RR 1,52, IC 1,27 à 2,65, P<0,05).
Les patients atteints de DACD récurrente risquaient davantage de souffrir
d’une DACD grave (12/144 par rapport à 10/109 dans le groupe bénin,
RR 4,10, IC 1,47 à 9,40, P<0,01).
CONCLUSION : Avoir plus de 70 ans et souffrir d’une maladie comor-
bide ou d’une récurrence de DACD sont des facteurs de risque importants
de maladie grave et d’issue négative chez les patients hospitalisés par suite
d’une DACD.

Clostridium difficile-associated diarrhea (CDAD) is a com-
mon nosocomial infection typically acquired in hospital

following the disruption of normal colonic flora by antibiotic
use. It is estimated that over 300,000 new cases occur in US
hospitals each year (1-3). The most commonly offending
antibiotics include clindamycin, cephalosporins, ampicillin
and other penicillin derivatives (4-7). Other potential risk fac-
tors that predict development of hospital-acquired CDAD are
increased age, comorbid illness, malnutrition and immunosup-
pression (2,4,8-11). The epidemiology of community-acquired
CDAD has been described, although not extensively studied

(12-15), and suggests that incidence and morbidity of CDAD
in the community is much lower than in hospital. The mortal-
ity of community-acquired CDAD also appears to be less than
that in hospital, but this may reflect an element of selection
bias because the most severe community cases are admitted to
hospital and may be included in hospital-acquired statistics.

It is unclear whether patients presenting to emergency
departments with CDAD represent community- or institution-
ally acquired disease, and the severity and outcome of these
cases are not known. Our main objective was to retrospective-
ly determine if clinical and laboratory parameters exist that
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predict the severity of the disease in these patients admitted to
hospital with CDAD. Secondarily, we aimed to analyze the
demographics, antibiotic usage and outcomes of patients
admitted with CDAD.

METHODS
A computerized search of all discharge records databases at two
large urban tertiary care hospitals (St Paul’s and Vancouver
General Hospital, Vancouver, British Columbia) was conducted.
Charts from all admissions to hospital from January 1995 to July
1999 with a most responsible diagnosis of C difficile-related diar-
rhea (ICD-10 code 008.45) were identified and reviewed. The
most responsible diagnosis is the main discharge diagnosis; that is,
the main or primary cause for admission, as determined at the time
of discharge. Only patients with a positive C difficile cytotoxin A
stool enzyme-linked immunoassay (Triage Micro, Biosite Inc,
USA) from an admission sample or unambiguous pseudomembra-
nous colitis on lower gastrointestinal tract endoscopy were includ-
ed. Patients presenting with symptoms other than 
C difficile-related disease, or who developed CDAD after admis-
sion to hospital, were excluded.

Once the stool toxin assay confirmed the diagnosis of CDAD,
all patients were treated with either oral or intravenous metronida-
zole, or oral vancomycin. Many patients were started on therapy at
the time of admission after stool samples were taken, including the
majority of those who presented with recurrent CDAD. A propor-
tion of patients received vancomycin in addition to metronidazole.
Considerable variability existed as to the regimens of treatment,
based on the patient’s ability to take medications by mouth, previ-
ous CDAD treatment regimens and severity of illness.

Patients were grouped according to outcome. Patients with
severe CDAD were defined as those requiring a hospital stay
greater than 14 days, colectomy, intensive care unit admission or
who died during the hospitalization. The remainder of the patients
were termed mild CDAD.

Demographic variables (sex, age), preadmission variables
(duration of diarrhea before admission, symptom score, bowel
movements per day, previous CDAD diagnosis, number and type
of antibiotics used in the 60 days before admission, comorbid dis-
ease), history of hospital-acquired CDAD and admission variables
(admitting service, presence of fever, heart rate, white blood cell
count, hemoglobin, and albumin level) were compared between
severe CDAD and mild CDAD groups.

Community-acquired CDAD was defined as any patient pre-
senting with CDAD who did not reside in a nursing home and who
had not been hospitalized more than 24 h in the 60 days before
admission, regardless of the timing of antibiotics. The remainder of
the patients were designated hospital-acquired CDAD.

Due to the nature of retrospective reviews, information on oth-
er preadmission risk factors (eg, contact with infected patients or
babies, visits to outpatient hospital facilities) was not available for
analysis. Previous CDAD diagnosis was based on admission histo-
ry only; stool toxin assay results were not required.

A symptom score was measured based on the presence or
absence of weight loss, abdominal pain or nausea and/or vomiting.
The presence of each symptom was given a score of one, and the
total was summed; the maximum score was three.

If the patient had a previous CDAD diagnosis within the 60
days before admission, they were deemed to have recurrent
CDAD. If a patient had more than one admission for CDAD, the
last admission during the study period was analyzed. All antibiotic

use within the 60 days before admission was counted regardless of
duration of administration. Antibiotics were grouped by class 
(eg, cephalosporin, penicillin).

Comorbid diseases were divided into cardiovascular, pul-
monary, renal, neurological and gastrointestinal organ systems;
each organ system for which the patient had active disease was
given a score of one as described previously (11). Other diseases
that did not fit into organ systems (eg, diabetes) were grouped in a
separate category (other) and scored similarly. If a patient had
more than one active comorbidity in a given organ system (for
example, lung cancer and viral pneumonia) the maximum score
for that organ system remained one. Therefore, the maximum
comorbidity score for a patient was six. Fever was defined as an
oral temperature greater than or equal to 38°C, and tachycardia as
a heart rate 100 beats/min.

Statistical analysis
Differences between the means of continuous variables were
assessed using Student’s t-test, and ordinal variables were com-
pared using the Mann-Whitney U test. Differences in group
proportions were analysed with the χ2 test, or the Fisher Exact
test if sample sizes were less than five. For the evaluation of
multiple risk factors on CDAD outcome, odds ratios were cal-
culated using a forward stepwise logistic regression analysis
using SPSS software (SPSS 6.1 for Windows; SPSS Inc.,
USA). Coefficients of the regression variables were tested for
significance using differences of log likelihood statistics inter-
preted as χ2. Confidence intervals were calculated from the
maximum likelihood estimates of the standard errors derived
from the logistic models. Two-tailed tests of significance at the
P<0.05 level were used to determine statistical significance.

RESULTS
One hundred fifty-three patients met the selection criteria and
were included within the analysis (Table 1). The mean age of
patients was 63.4±20.5 years, range 21 to 93 years. The major-
ity (64.7%) were female. Forty-four per cent of patients had
community-acquired CDAD. Most patients were admitted to a
general medicine ward.

Amongst all patients, the median number of antibiotics
taken in the 60 days before admission was one (range zero to
nine), with 17/153 (11.1%) reporting no antibiotic exposure.
Cephalosporins (60/153, 39.2%), clindamycin (41/153,
26.8%), and fluoroquinolones (37/153, 24.2%) were the most
common offending antibiotics (Table 2). Of the patients who
had received metronidazole, vancomycin or aminoglycosides
before developing CDAD, all had received other concomitant
antibiotics as well; two patients received antineoplastic agents
(cisplatin/etoposide and melphalan, respectively) without
antimicrobial antibiotics.

Univariate analysis
There were 44/153 (28.8%) patients who were classified as
severe CDAD, of which 10/153 (6.5%) died (Table 1). All the
deaths appeared to be directly attributable to CDAD or its
complications. The comparison of mild and severe CDAD
groups is presented in Table 3. The severe CDAD group was
significantly older than the mild CDAD patients (mean
74.1±13.9 years versus 59.1±21.2 years, P<0.001) and had
more comorbid disease (median two major organ systems
affected (range zero to five) versus one (range zero to four),
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P=0.001). Additionally, patients diagnosed with recurrent
CDAD were more likely to have severe CDAD (12/44 versus
10/109, P<0.01). The majority of patients in both the mild and
severe CDAD groups had been institutionalized in the 60 days
before admission (thus designated as hospital-acquired
CDAD), either through residence in a nursing home or being
an inpatient in hospital for over 24 h; however, there was no
significant proportional difference between the groups. There
were no significant differences between the groups with respect
to sex, number or type of antibiotics received, bowel move-
ments per day, duration of symptoms, symptom score, admit-
ting service or hospital.

In patients for which data were available, serum albumin
level on admission was significantly lower in the severe group
(23.7±5.4 g/L versus 27.2±7.8 g/L, P<0.05). Admission white
blood cell count was higher and admission hemoglobin was
lower in the severe CDAD group compared with the mild
CDAD group, but the difference was not significant. There
were no significant differences between the groups with respect
to presence of fever or tachycardia on admission.

Multivariate analysis
Based on univariate analysis, four variables were identified that
were significantly associated with severe CDAD: age over 70
years, increasing comorbid illness, recurrent CDAD and serum
albumin level on admission. In multivariate analysis, risk fac-
tors for severe CDAD were the same: age over 70 years 
(OR 3.09, P<0.05), comorbid illness (OR 1.52, P<0.05) and
recurrent CDAD (4.10, P<0.01). Serum albumin was not
entered into the logistic regression model due to excessive
missing values.

The odds ratios for age over 70 years and comorbid illness
from the multivariate model were slightly attenuated and less
statistically significant compared with those from the univari-
ate models. The odds ratios from the univariate and multivari-
ate models for CDAD recurrence were similar in magnitude
and significance.

DISCUSSION
The clinical characteristics and risk factors for development of
hospital-acquired CDAD are well established (2,5-7,10,16,17).
The risk factors and outcomes of community-acquired CDAD
however, have been much less studied. Previous analyses have
shown that most community-acquired CDAD has a benign
clinical course, with very few patients needing hospital admis-
sion (12,18). A recent study from Sweden (19), however, sug-
gests the incidence may be much higher than previously
recorded. The environment of acquisition, as well as the out-
comes and severity of cases that present to emergency depart-
ments have not been well described. In the present study, it
was found that less than half of the patients presenting to
emergency rooms with CDAD had the community-acquired
disease.

The present study evaluated all patients who presented to
hospital with CDAD. More than half had been in an institu-
tion such as a nursing home or hospital for more than 24 h in
the 60 days before admission. Institutions are speculated to be
reservoirs of C difficile (20,21); although data on the timing of
the administration of antibiotics with respect to institutional-
ization was not available in most cases, patients who were insti-
tutionalized were presumed to have hospital-acquired CDAD.

The reason for this presumption was a practical one, because
exact temporal historical data is often difficult to elicit from a
retrospective chart review. We felt this was a reasonable
assumption to make, because the two key aspects of developing
CDAD (acquisition of C difficile and administration of antibi-
otics) are both much more likely to occur in a hospital or nurs-
ing home. In this way we also were able to be reasonably sure
that the patients we called community-acquired CDAD were,
in fact, community-acquired.

In the present study, there was no significant difference
between the community-acquired cases and institutionally
acquired cases with respect to outcome, suggesting that the two
act similarly when the disease is severe enough to warrant
admission.

Specific strains of C difficile were not typed as a part of this
study. During the study time period, diagnosis of CDAD was
made by testing for C difficile toxin A in the stool. Although
toxin A-negative strains were not thought to cause disease in
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TABLE 1
Patient demographics

n (%)
Patients 153 
Age (years) * 63.4 ± 20.5, range 21-93
Female 99 (64.7)

Community-acquired CDAD 68 (44.4)
Hospital- or institutionally acquired CDAD 85 (55.5)

Admitting Service
Medicine (nongastrointestinal) 74 (48.4)
Gastrointestinal 26 (17.0)
Surgery 32 (20.9)
Family practice 21 (13.7)

Severe CDAD† 44 (28.8)
greater than 14 days admission 32 (20.9)
Colectomy 7 (4.6)
Intensive care unit 5 (3.3)
Died 10 (6.5)

*mean ± SD, range; †some patients met more than one criterion for severe
CDAD. CDAD Clostridium difficile-associated diarrhea

TABLE 2
Antibiotic use in the 60 days before admission
Antibiotic n %
Cephalosporin (all generations) 60 39.2
Clindamycin 41 26.8
Fluoroquinolone 37 24.2
Penicillin/ampicillin/amoxicillin 23 15.0
Aminoglycoside 15 9.8
Macrolide 13 8.5
Sulpha 10 6.5
Cloxacillin 9 5.9
Metronidazole 7 4.6
Vancomycin 6 3.9
Tetracycline 4 2.6
Nitrofurantoin 1 0.7
Antineoplastic agents* 2 1.3
None reported 17 11.1

*without antimicrobial antibiotic use
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the past, recent reports have shown that these strains may also
cause CDAD (22,23). Therefore this study may have missed a
small proportion of CDAD patients during the study period.

The most common types of causative antibiotics in the
present study (cephalosporins, clindamycin and fluoro-
quinolones) are similar to those described in the literature
(5,7). It is possible that the introduction of broad spectrum
oral cephalosporins with poor bioavailability have contributed
to the apparent increase in community-acquired CDAD as
suggested by Karlstrom (19). Unfortunately, due to the retro-
spective nature of the present study and the highly variable
nature of historical documentation, we were unable to reliably
document in some cases whether patients had received antibi-
otics as an outpatient or within an institution, or in oral versus
parenteral forms; this aspect was therefore not analyzed. A sig-
nificant proportion of patients (11%) had no reported antibi-
otic exposure at all. Although this has been reported in other
studies (24), it is likely that recall bias may account for some of
these cases. There was also a small number of patients who had
had previous metronidazole (4.6%) or vancomycin (3.9%)
exposure before the development of CDAD. All of these cases
had received concomitant antibiotics in the 60 days before
admission.

Increased comorbid illness, age over 70 years and CDAD
recurrence were found to be independent risk factors for a
severe outcome in patients presenting to hospital with CDAD.
The first two have been identified as risk factors in studies of
hospital-acquired CDAD (9,10,19). Patients with significant
comorbid illness or advanced age may not be as able to mount
an effective immune response to the C difficile infection. Some
studies have shown decreased levels of serum 

immunoglobulin G and immunoglobulin A antibodies to 
C difficile or its toxins in patients with symptomatic CDAD
(25,26).

CDAD recurrence was also shown to be a risk factor for a
severe outcome. This finding is similar to a study by Fekety et
al (27), where patients with recurrent CDAD were reported to
have a higher frequency of severe colitis than those with an
initial case of CDAD. The design of this study, however, did
not allow for determining whether CDAD recurrence was due
to relapse of a previously treated infection or a de novo infec-
tion occurring within the previous 60 days. Relapse is known
to occur in 10% to 25% of cases treated with metronidazole or
vancomycin (5,7), possibly due to the sequestering of C difficile
spores in colonic diverticulae, where they may not be flushed
out by diarrhea or exposed to sufficiently high concentrations
of antibiotic (28).

Mortality in this study was found to be 6.5%, similar to
series of hospital-acquired CDAD patients, which range from
4% (29) to 38% (4). The large variation in mortality in these
studies appears to be due to the different patient populations;
the former study included younger patients who underwent
orthopedic surgery (mean age 55 years), whereas the latter
study included older patients (over 60% were over 65 years
old) with considerable comorbidity.

Patients with CDAD sufficiently severe enough to require
admission to hospital have similar outcomes to those who
develop CDAD in hospital. Age over 70 years, comorbid ill-
ness and CDAD recurrence are risk factors for a poor outcome;
extra vigilance should be taken with these patients to ensure
aggressive early intervention.
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TABLE 3
Univariate analysis of potential risk factors for severe Clostridium difficile-associated diarrhea (CDAD)

Mild CDAD (n=109) Severe CDAD (n=44) OR (95% CI) P
Age (years; mean ± SD) 59.1±21.2 74.1±13.9 1.05 (1.02–1.07) <0.001
Age over 70 years 47 (43%) 33 (75%) 3.96 (1.81–8.63) <0.001
Female sex 72 (66%) 27 (61%) 0.90 (0.63–1.30) 0.58
Length of stay (days)* 6 (1–13) 17 (2–92) n/a

Number of antibiotics (past 60 days)* 1 (0–9) 1(0–4) 0.76 (0.54–1.08) 0.13
Type of antibiotics (past 60 days) – – NS
Hospital-acquired CDAD 58 (53%) 27 (61 %) 1.40 (0.68–2.85) 0.36

Symptom duration (days)* 6 (1–35) 6.5 (1–45) 1.03 (0.99-–1.06) 0.16
Stools/ day (maximum)* 7 (1–30) 6.5 (0–45) 0.99 (0.93–1.05) 0.72
Symptom score (out of 3, range) 1 (0–3) 1(0–3) 0.83 (0.55–1.23) 0.35

Comorbid illness (organ systems)* 1 (0–4) 2 (0–5) 1.83 (1.27–2.65) <0.01
CDAD recurrence (past 6 months) 10 (9%) 12 (27%) 3.71 (1.47–9.40) <0.01

Fever (>38°C) 29 (27%) 8 (18%) 0.61 (0.26–1.47) 0.27
Tachycardia (>100 beats/min) 42 (39%) 13 (30%) 0.68 (0.32–1.45) 0.32

WBC count (×109/L; mean ± SD) 15.9±9.8 18.3±12.2 1.02 (0.99–1.05) 0.21
WBC greater than 15 (×109/L) 81 (53%) 71 (46%) 1.55 (0.77–3.15) 0.22
Hemoglobin (g/L; mean ± SD) 121±19 116±19 0.99 (0.97–1.01) 0.16
Albumin† (g/L; mean ± SD) 27±8 24±5 0.93 (0.86–1.00) 0.04
Albumin less than 25 g/L 1.61 (0.64–3.98) 0.31

*median (range); †results available for 75 patients (40 in mild group and 35 in severe group). NS Not significant; n/a Not applicable; WBC White blood cell count 
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