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ABSTRACT

Through a retrospective chart review, significant risk factors for morbidity and mortality of patients with fulminant Clos-
tridium difficile colitis were studied.

A presenting or peak white count of less than 16,500 represents lower risk. (p = 0.001). A peak or presenting white count 
of greater than 30,000 represents the highest risk. (p = 0.001).

A peak lactate of greater than 4 is statistically linked to mortality (p = 0.03) A peak lactate of greater than 5 is even more 
statistically linked to mortality (p = 0.02). 

This study suggests both lactate above 5 and peak white blood cell count above 30,000 have a significant role in predicting 
mortality from this disease. There is also the suggestion that elevated white blood cell count on presentation may play 
a role in increased mortality. There are few published studies evaluating elevated lactate and with fulminant C. difficile 
infection; this could be an area for further investigation.
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INTRODUCTION
Clostridium difficile colitis has emerged over the past decade 
as a serious cause of morbidity and in hospitalized patients. It 
has been reported to affect up to 8% of hospitalized patients 
with 1-3% progressing to fulminant Clostridium difficile coli-
tis [1]. The hallmarks of Clostridium difficile infection usually 
include leukocytosis and diffuse watery diarrhea [2]. There 

have been several studies that have attempted to identify 
risk factors associated with a fulminant course. Leukocytosis 
with a white blood cell count > 15,000 and renal failure with 
creatinine > 50% above baseline have been associated with 
severe Clostridium difficile infections that failed to respond to 
treatment [3]. One retrospective study looked at 199 patients 
with fulminant Clostridium difficile who required colectomy or 
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admission to the ICU, as markers for disease severity. In this 
study, independent risk factors for Clostridium difficile mortal-
ity were identified as age over 70 years, severe leukocytosis, 
bandemia, and cardiorespiratory failure [4]. Girotra et al also 
identified several factors in patients with C. difficile infection 
that may be risk factors for fulminant infection, including age 
> 70, prior Clostridium difficile infection, clinical triad of in-
creasing abdominal pain, distention and diarrhea, profound 
leukocytosis > 18,000, hemodynamic instability and use of 
antiperistaltic medications [1]. Some evidence also exists that 
suggests that a prior appendectomy leads to a higher rate of 
fulminant Clostridium difficile requiring colectomy [5].

MATERIALS AND METHODS

The purpose of this study was to identify risk factors that may 
predict the development of fulminant or fatal Clostridium dif-
ficile colitis in a population of patients who presented to an 
emergency department and were directly or ultimately admit-
ted to the ICU with severe Clostridium difficile infection. The 
methodology was a retrospective chart review study which 
investigated risk factors for mortality in cases of fulminant 
Clostridium difficile infection within a 3 hospital healthcare 
system. Subjects were identified based on admission to the 
ICU from the ED (either directly to the ICU or subsequently 
admitted to the ICU setting) with a diagnosis of Clostridium 
difficile colitis. A review of their charts was conducted with 
the purpose of gathering data such as age, creatinine level at 
presentation, and white blood cell count. This data, and any 
subsequent extracted data, were assigned an unidentifiable 
code to prevent any potential exposure of patients’ protected 
health information (PHI).

The time frame for the study was January 1, 2012 to Decem-
ber 31, 2013. Subjects for retrospective chart review had been 
admitted to the ICU, directly or subsequently after admission 
from the ED, with a diagnosis of Clostridium difficile infection, 
from January 1, 2012 to December 31, 2013. Subjects were 
eligible for retrospective chart study if they were between the 
ages of 18 and 100 and had been admitted to the ICU, either 
directly or indirectly from the ED, with a diagnosis Clostridium 
difficile. The study did not include children or pregnant pa-
tients.

RESULTS

Of 199 charts retrospectively reviewed with diagnosis of Clos-
tridium difficile infection, a cohort of 21 patients met the ad-
mission criteria to our study. The average age of patients in 
this study was 76 years of age. The mean white count at pre-
sentation was 19, 660 (StDev 7,510). 

The mean peak white count was 32,910 (StDev 21,760) with 
a minimum of 11,500 and a maximum of 101,900. The range 
was 90,400 (Figure 1).

Figure 1: Individual value plot, peak WBC count.

The presenting and mean WBC count distributions were sig-
nificantly different (P-value 0.01) (Figure 2,3).

Figure 2: Presenting WBC, Peak WBC: Interval plot with 95% confidence 

intervals for the means of the two distributions.

Peak WBCWBC at Presentation

100

80

60

40

20

0

D
at

a

Boxplot of WBC at Presentation, Peak WBC

Figure 3: Boxplots compared, WBC at presentation and peak WBC.

The mean lactate at presentation was 3.2 (StDev 1.673). 7 pa-
tients (33.3%) had a lactate of 4 or greater on presentation. 
Conversely, 15 patients (66.7%) did not. These two propor-
tions were statistically different (p = < 0.008). The mean peak 
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lactate was 5.94 (StDev 6.77). 12 patients (57.1%) had a peak 
lactate of > 4. Conversely, 9 patients (42.9%) did not. These 
two proportions were not statistically different (p = < 0.35).

The difference between the percent of patients presenting 
with a lactate of 4 or greater and the percent peak lactate of 4 
or greater in our study was not statistically different (p = 0.11).

The presenting and peak lactate levels were not statistically 
different, although they approached statistical significance (p 
= .06) (Figures 4,5).
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Figure 4: Interval plot, presenting vs peak lactate.

Figure 5: Boxplot presenting vs. peak lactate levels.

There was poor statistical correlation between the WBC as 
presentation and the lactate at presentation. (p = 0.626).

There was poor correlation between the peak WBC and the 
peak lactate (p = 0.46).

Two patients were already on dialysis at the time of presenta-
tion to the ED (9.5%). 19 patients were not on dialysis at the 
time of presentation to the ED (90.5%) These two proportions 
were statistically different (p = < 0.001).

11 patients (52%) had a history of a prior C. difficile infection. 
Conversely, 10 patients (48%) did not have a history of a prior 

C. difficile infection. These proportions were not statistically 
different. (p = .757) 2 patients (9.5%) had a history of a prior 
appendectomy. Conversely, 19 patients (90.5%) did not have 
a history of a prior appendectomy. These proportions were 
statistically significant (p = .001).

The mean length of stay (LOS) was 10.29 days. The minimum 
LOS was 2 days. The maximum LOS was 21 days. The median 
LOS was 14 days. 

7 patients (33.3%) died. 14 patients (66.7%) lived. These two 
proportions were statistically different. (p = 0.022) In refer-
ence to qualitative variables, (gender, dialysis on admission, 
prior C diff, prior appendectomy) none of the qualitative vari-
ables studied showed a statistical relationship to outcome. 

In reference to quantitative variables, two of the variables 
studied showed a statistically significant relationship to the 
outcome of mortality. The peak WBC count was higher in 
the cohort of patients who died (mean 24,900, StDev 8.96) 
versus those who lived (16,990, StDev 5,170). This difference 
was statistically significant (p = .035). LOS showed an inverse 
relationship to mortality. LOS (mean) was higher in patients 
who survived (mean 12.21, StDev 5.03) than in those who 
died (mean 6.43, StDev 4.43). This difference was statistically 
significant (p = .018). The presenting mean WBC count was 
higher in patients who died. The difference approached sta-
tistical significance (p = .06). The peak lactate was also higher 
in those who died (p = .079). There was no relationship of age 
(mean) to mortality. There was no relationship of presenting 
lactate (mean) or of presenting creatinine (mean) to mortality. 

Based on the data, the following cut points for risk are pro-
posed: A presenting or peak white count of less than 16,500 
represents lower risk according to this data (p = 0.001). A peak 
or presenting white count of greater than 30,000 represents 
the highest risk in this dataset (p = 0.001) substantiate the cut-
off for lower risk of mortality from fulminant C. diff colitis.

DISCUSSION

Of 199 charts retrospectively reviewed with diagnosis of Clos-
tridium difficile infection, a cohort of 21 patients met the ad-
mission criteria to our study. The average age of patients in 
this study was 76 years of age. This suggests that patients with 
this diagnosis tend to be older. There was no finding in this 
study of a relationship between age and mortality. Other stud-
ies have noted that increasing age appears to correlate with 
mortality. A study by Giorta et al compared 18 patients with 
fulminant C. difficile colitis with 49 patients with C. difficile 
associated diarrhea. They found that patients with fulminant 
C. difficile colitis were older (mean age 77 +/- 13 years) than 
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the age of the patients with C. difficile associated diarrhea 
(65+/- 20 years).1 Similar results were found by Loo et al in a 
prospective study to determine the incidence of nosocomial 
C. difficile associated diarrhea designed to identify risk factors. 
They found that out of 1703 patients identified, the 30 day 
mortality increased with age.6 Salihamer et al also found age 
over 70 years to be an independent predictor of mortality.4 
In out study design, only cases of fulminant C. difficile colitis 
were included. Most of these aforementioned studies looked 
at cases of simple C. difficile in comparison to fulminant C. dif-
ficile. Inside a cohort of fulminant C. difficile, there may in fact 
not be an association of age to mortality. Another possibility 
is that a larger study might detect such an association. In addi-
tion, in our study design, all patients initially presented to the 
emergency department.

The mean white count at presentation was 19, 660 (StDev 
7,510). Girotra et al found similarly elevated white blood cell 
counts when comparing cases of fulminant C. difficile colitis to 
patients with C. difficile associated diarrhea. In their study, the 
white blood cell count was 18,600 +/- 15,800 in patients with 
fulminant C. difficile colitis and 10,700 +/- 5,200 for those with 
C. difficile associated diarrhea. This was statistically significant 
with a P value of 0.04.1. This is similar and comparable to our 
findings.

Sailhamer et al also noted a statistically significant relation-
ship of elevated white blood cell counts or leucopenia to mor-
tality. White blood cell counts above 35,000 or below 4,000 
were associated with increased mortality (P value 0.01) [4]. 
The correlation with elevated WBC count at presentation and 
mortality approached statistical significance in our study. A 
larger sample size may yield statistical significance.

The mean peak white count was 32,910 (StDev 21,760) with 
a minimum of 11,500 and a maximum of 101,900. The range 
was 90,400. A PubMed search did not identify other studies 
that looked at the relationship of the peak white count to mor-
tality.

The presenting and mean WBC count distributions were sig-
nificantly different (P-value 0.01). The mean lactate at pre-
sentation was 3.2 (StDev 1.673). 7 patients (33.3%) had a lac-
tate of 4 or greater on presentation. Conversely, 15 patients 
(66.7%) did not. These two proportions were statistically dif-
ferent (p = < 0.008). The mean peak lactate was 5.94 (StDev 
6.77) 12 patients (57.1%) had a peak lactate of > 4. Conversely, 
9 patients (42.9%) did not. These two proportions were not 
statistically different. (p = < 0.35) The difference between the 
percent of patients presenting with a lactate of 4 or greater 
and the percent peak lactate of 4 or greater in our study was 

not statistically different (p = 0.11). The presenting and peak 
lactate levels were not statistically different, although they 
approached statistical significance (p = .06). There was poor 
statistical correlation between the WBC as presentation and 
the lactate at presentation (p = 0.626).

Similarly, there was poor correlation between the peak WBC 
and the peak lactate (p = 0.46). Comparing these findings to 
the literature, few studies have evaluated the relation of ele-
vated lactate to mortality in fulminant C. diff colitis. A study by 
Dallas, et al evaluated 61 patients with fulminant C. difficile in-
fection requiring colectomy. When compared to the patients 
discharged, those with elevated lactate had increased in-hos-
pital mortality (p = 0.004) [7]. Pepin et al also noted similar 
increase in mortality for lactate ≥5 [8]. The mean creatinine 
at presentation was 2.488 (StDev 1.887). In a study of 398 
patients with C. difficile colitis, Dudukgian et al determined 
preexisting renal insufficiency was a significant risk factor for 
mortality from C. diff colitis (p = 0.009) as well as clinical signs 
of acute renal failure (p < 0.001). Similar conclusions about re-
nal failure being an independent risk factor for mortality were 
drawn in a study of 69 patients who underwent colectomy for 
fulminant C. difficile colitis [10]. Two patients were already on 
dialysis at the time of presentation to the ED (9.5%). 19 pa-
tients were not on dialysis at the time of presentation to the 
ED (90.5%) These two proportions were statistically different 
(p = < 0.001).

11 patients (52%) had a history of a prior C. difficile infection. 
Conversely, 10 patients (48%) did not have a history of a prior 
C. difficile infection. These proportions are not statistically 
different. (p=.757) 2 patients (9.5%) had a history of a prior 
appendectomy. Conversely, 19 patients (90.5%) did not have 
a history of a prior appendectomy (Figure 19). These propor-
tions are statistically significant (p = .001). A retrospective 
chart review of 55 patients who underwent colectomy for ful-
minant C. difficile colitis did indicate that these patients had 
increased incidence of appendectomy when compared to the 
lifetime incidence which conflicts with the results found in 
this study [5]. Additional studies with larger sample sizes are 
needed to substantiate this.

The mean length of stay (LOS) was 10.29 days. The minimum 
LOS was 2 days. The maximum LOS was 21 days. The median 
LOS was 14 days. It is difficult to assess the LOS and the asso-
ciation with mortality since a shorter LOS does not necessarily 
indicate that the patient was discharged. Some of the patients 
in the study with very short LOS died after almost immediately 
after their admission, while others with similar LOS responded 
to treatment for their fulminant colitis.
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7 patients (33.3%) died. 14 patients (66.7%) lived. These two 
proportions were statistically different. (p = 0.022) In refer-
ence to qualitative variables, (gender, dialysis on admission, 
prior C diff, prior appendectomy) none of the qualitative vari-
ables studied showed a statistical relationship to outcome.

The peak WBC count was higher in the cohort of patients 
who died (mean 24,900, StDev 8.96) versus those who lived 
(16,990, StDev 5,170). This difference was statistically signifi-
cant (p = .035). LOS showed an inverse relationship to mortal-
ity. LOS (mean) was higher in patients who survived (mean 
12.21, StDev 5.03) than in those who died (mean 6.43, StDev 
4.43).This difference was statistically significant (p = .018). 
The presenting mean WBC count was higher in patients who 
died. The difference approached statistical significance (p = 
.06). The peak lactate was also higher in those who died (p = 
.079). There was no relationship of age (mean) to mortality. 
There was no relationship of presenting lactate (mean) or of 
presenting creatinine (mean) to mortality.

Based on the data, the following cut points for risk based on 
the white count are proposed: A presenting or peak white 
count of less than 16,500 represents lower risk according to 
this data (p = 0.001). A peak or presenting white count of 
greater than 30,000 represents the highest risk in this dataset 
(p = 0.001). Other studies have demonstrated increased mor-
tality with white counts greater than 30,0004,8,11, , but little 
data seems to exist demonstrating lower risk with white blood 
cell counts less than 16,500. More data and a larger sample 
size, would be needed to substantiate the cutoff for lower risk 
of mortality from fulminant C. diff colitis. Further investiga-
tion would also be needed to determine additional risk factors 
for mortality for those patients whose WBC count falls in the 
“gray zone” between 16,500-30,000.

Based on the data, the following cut points for risk based on 
lactate level are proposed: A presenting lactate of less than or 
greater than 4, or of less than or great than 5 is not related to 
mortality and would not be a helpful indicator of mortality(p 
= .753) A peak lactate of greater than 4 is statistically linked 
to mortality (p=0.03) A peak lactate of greater than 5 is even 
more statistically linked to mortality (p=0.02) The relation-
ship between elevated lactate and increased mortality from 
fulminant C. difficile has not been investigated much in the 
literature. A few other studies have indicated that increased 
lactate is associated with greater mortality from fulminant C. 
difficile colitis specifically, lactate above 5 [7,8]. There is need 
for further investigation in this area.

There are several limitations to this study: This is a retrospec-
tive chart review. The sample size was relatively small. A larg-

er study may reveal statistical significance in the presenting 
white blood cell count in relationship to mortality. In addition, 
the velocity of elevation of the white count and/or lactate may 
or may not have prognostic relevance. A larger study could 
look at this relationship.

CONCLUSION

Patients with this diagnosis tend to be older. There was no 
gender-based finding in reference to patients studied, or in 
reference to mortality. 

The mean white count at presentation was 19, 660 (StDev 
7,510). The mean peak white count was 32,910 (StDev 21,760) 
with a minimum of 11,500 and a maximum of 101,900. The 
range was 90,400. Thus, this appears to be a disease in which 
peak white counts can indeed be remarkably elevated. 

The mean lactate at presentation was 3.2 (StDev 1.673). The 
difference between the percent of patients presenting with 
a lactate of 4 or greater and the percent peak lactate of 4 or 
greater was not statistically different (p = 0.11). The present-
ing and peak lactate levels were not statistically different, al-
though they approached statistical significance (p = .06).

There was poor statistical correlation between the WBC and 
serum lactate at presentation (p = 0.626). Similarly, there was 
poor correlation between the peak WBC and the peak lactate 
(p = 0.46). The mean creatinine at presentation was 2.488 
(StDev 1.887). Two patients were already on dialysis at the 
time of presentation to the ED (9.5%). 19 patients were not 
on dialysis at the time of presentation to the ED (90.5%) These 
two proportions were statistically different (p = < 0.001).

Based on the data, the following cut points for risk based on 
the white count are proposed: A presenting or peak white 
count of less than 16,500 represents lower risk according to 
this data (p = 0.001). A peak or presenting white count of 
greater than 30,000 represents the highest risk in this dataset 
(p = 0.001).

Based on the data, the following cut points for risk based on 
lactate level are proposed: A presenting lactate of less than or 
greater than 4, or of less than or great than 5 is not related to 
mortality and would not be a helpful indicator of mortality (p 
= .753). A peak lactate of greater than 4 is statistically linked 
to mortality (p = 0.03). A peak lactate of greater than 5 is even 
more statistically linked to mortality (p = 0.02).

Although there is a need for further investigation and defini-
tion of the risk factors for fulminant C. diff colitis, this study 
suggests both lactate above 5 and peak white blood cell count 
above 30,000 have a significant role in predicting mortality 
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from this disease. There is also the suggestion that elevated 
white blood cell count on presentation may play a role in in-
creased mortality. Since there are few published studies eval-
uating elevated lactate and its’ association with fulminant C. 
difficile infection, this could be an area for further investiga-
tion. This may especially be beneficial to the Emergency Medi-
cine physicians in that early identification of elevated lactate 
in the Emergency Department could lead to interventions that 
could decrease mortality. Further clarification of risk factors 
could lead to early interventions in the Emergency Depart-
ment that decrease overall mortality from this disease.
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