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ABSTRACT 

Background: Historically, the incidence of C. difficile- 
associated colitis has increased significantly over the 
last decade. Of these patients, approximately 10% - 
20% will ultimately require colectomy due to fulmi- 
nant disease and progression to toxic colitis. Despite 
operative intervention, the mortality for this popula-
tion remains high (35% - 80%). This study evaluates 
for preoperative risk factors for mortality. Methods: 
Retrospective medical record review of 47 patients who 
underwent emergent colectomy for fulminant C. diffi- 
cile colitis over a five-year period at three teaching 
hospitals in New York City. Results: Forty-seven pa-
tients with Clostridium difficile colitis underwent co- 
lectomy from January 2003 to December 2008. The 
mean age was 66 years with 31 (67%) male and 16 
(34%) female. The 30-day mortality was 34% (16/47 
patients). Thirty-eight (81%) underwent subtotal co- 
lectomy, six (13%) Hartmann resection, two (4%) 
right hemicolectomy, and one (2%) underwent left 
colectomy. Univariate analysis showed that age (71.6 
vs. 67.5 years; p = 0.402), white blood cell count 
(35,500 vs. 27,700/mm3; p = 0.271), and use of vaso-
pressors in the pre-operative period p = 0.440) were 
not statistically predictive of postoperative mortality. 
Conversely, preoperative serum lactate level (4.3 vs. 
2.1 mmol/L; p = 0.009) was statistically greater in the 
postoperative mortality group. Conclusion: In the set- 
ting of fulminant C. difficile colitis, serum lactate le- 
vels can help predict postoperative outcome following 
emergent colectomy and should be closely followed to 
facilitate the decision to proceed with surgery.  
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1. INTRODUCTION 

The exposure of colonic anaerobic gut flora to antibiotics 
creates a microenvironment that favors the colonization 
and proliferation of gram-positive anaerobic bacillus 
Clostridium difficile (C. difficile). The production of en-
terotoxin A and cytotoxin B induce an inflammatory 
process that causes a wide spectrum of disease severity 
and symptomatology, ranging from asymptomatic colo-
nization and mild diarrhea to severe, fulminant colitis 
and toxic megacolon associated with increased morbidity 
and mortality. The increase in morbidity and mortality 
rates associated with this disease has been previously 
reported [1]. 

Historically, the incidence of C. difficile—associated 
colitis has increased significantly over the last decades in 
the U.S. hospitals. Of these patients, approximately 10% 
- 20% will end up requiring colectomy due to fulminant 
disease progression to toxic megacolon. 

Hospital acquired infectious diarrheal illness is a ma-
jor cause of morbidity and mortality.  

However, despite operative management, the mortality 
of the patient population remains high (35% - 80%) most 
often due to sepsis and multiple organ dysfunction [2-4]. 
Patients older than 80 years of age are reported to have a 
mortality rate of 86 percent. This study investigates the 
factors that predict mortality and clinical outcomes in 
patients with Clostridium difficile colitis that undergo 
operative management.  

2. PATIENTS AND METHODS 

After approval from the Institutional Review Board of 
our hospitals, a retrospective cohort review study was 
conducted of patients with C. difficile colitis that under-
went colectomy in three major teaching hospitals in New 
York City, spanning a 5-year period. 

The following data were analyzed: demographics, past 
medical and surgical history, clinical presentation, labo-
ratory and radiological results, use of vasopressor sup-
port, type of operation, pathology report, post-operative *Corresponding author. 
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complications, and 30-day mortality. 
The Fisher exact test was used for analysis of data and 

determination of p-value. The test was used to determine 
whether the proportions of those falling into each cate-
gory differ by group. We performed an exact one-tailed 
and two-tailed p-values for a given frequency table. 

All patients had a positive stool Clostridium difficile 
cytotoxin assay (enzyme-linked immunosorbent assays 
for toxin A and B, Techlab Enteric Diagnostics, Blacks-
burg, VA). All patients were in rooms with two or more 
patients. Patients underwent operative management due 
to fulminant colitis (defined in cases where colectomy 
was performed on an emergency basis and subsequent 
pathologic analysis identified pseudo-membranous coli-
tis).  

The extent of surgery (subtotal or segmental colec-
tomy) was determined by the operating surgeon, based 
upon pre-operative colonoscopy or CT scan.  

3. RESULTS 

Forty-seven patients with Clostridium difficile colitis 
underwent colectomy from January 2003 to December 
2008. The mean age was 66 years, and there were 31 
(66%) male and 17 (34%) female patients (Table 1).  

All patients had co-morbid disease, such as end stage 
renal disease (10), hypertension (35), coronary artery 
disease (28), chronic obstructive pulmonary disease (6), 
diabetes (19), and inflammatory bowel disease (10). The 
majority of the patients (93%) received antibiotics within 
last 30 days before developing C. difficile colitis. 

A C. difficile toxin test was ordered on hospitalized 
patients that had frequent loose stools, abdominal pain, 
fever, and/or nausea. An enzyme linked immunoabsor- 
bant assay (ELISA) for toxin A and B was performed on 
all patients. There was a 100% rate of isolation of toxin 
A and/or B through cytotoxin assay from stool sample 
preoperatively. 39 patients had computed tomography 

(CT) scans of the abdomen and pelvis, with evaluation of 
colonic wall thickening, and ancillary findings of peri-
colonic stranding and ascites. 

Of all patients, thirty-eight patients (81%) received 
subtotal colectomy; six (13%) received a Hartmann’s 
procedure, two (4%) received right hemicolectomy, and 
one (2%) patient received left hemicolectomy (Table 2). 

The 30-day mortality rate was 34% (16 out of 47 pa-
tients). Univariate analysis showed that age (71.56 vs. 
67.46 years; p = 0.402), white blood cell count (35,300 
vs. 27,700/mm3; p = 0.271), and use of vasopressors in 
the pre and post-operative period (p = 0.440) were not 
significantly different between patients that died and the 
ones that survived (Table 3). Conversely, preoperative 
serum lactate level (4.3 vs. 2.1 mmol/L; p = 0.009) was 
significantly increased in the mortality group. 

4. DISCUSSION 

The incidence of Clostridium difficile—associated colitis 
has increased significantly over the last decades. Subse-
quently, this has also led to an increase in patients re-
quiring colectomy due to the disease progression to ful-
minant toxic megacolon. Several reports have suggested 
that C. difficile—associated diarrhea is evolving into a 
more severe disease; however, the link between the or-
ganism’s potential virulence factors and severity in clini- 
cal presentation has not been established [5-8]. 

The clinical presentation of diarrhea and inflammation 
are results of the toxins produced by C. difficile. Most 
well characterized are exterotoxin (toxin A) and cyto-
toxin (toxin B). Toxins A and B are glucosyl transferases, 
while toxin A induces actin depolymerization by a me- 
chanism correlated with a decrease in ADP-ribosylation 
of GTP-binding Rho proteins [9]. 

Gram staining for the organism has gram-positive cells 
that have optimum growth on blood agar at human body 
temperatures in the absence of oxygen [10,11]. Under  

Table 1. Patient population demographics and characteristics. 

Characteristics All Patients (n = 47) Mortality Group (n = 16) Survivor Group (n = 31) p-Value 

Mean age (year) 66 71.56 67.46  

Gender (M/F) 31/16 12/6 19/10 0.1255 

Ulcerative colitis 7 1 6 0.3956 

Crohn’s disease 3 0 3 0.5412 

Diabetes mellitus 19 5 14 0.5316 

COPD 6 3 4 0.999 

CAD 28 9 19 0.7631 

Hypertension 35 11 24 0.7252 

End-stage renal disease (ESRD) 10 2 8 0.4568 

Received antibiotics within last 30 days 44 15 29 0.999 

C OPD = chronic obstructive pulmonary disease, CAD = coronary artery disease. 
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Table 2. Type of operation performed. 

Types of Operation 
Mortality  

Group 
Survivor 
Group 

Total Patients 
(%) 

p-Value

Subtotal colectomy 15 23 38 (81%) 0.138

Hartman’s 1 5 6 (13%) 0.6484

Right hemicolectomy 0 2 2 (4%) 0.5412

Left hemicolectomy 0 1 1 (2%) 0.999

Total patients (%) 16 (34%) 31 (66%) 47 (100%)  

 
stressed condition, the bacteria forms spore. These acid- 
resistant spores ingested by patient are able to pass 
through the stomach and germinate in the colon upon 
exposure to bile acids and multiply.  

Endoscopy and stool cytotoxin titers have both false- 
negative rates, making the accurate diagnosis C. difficile 
colitis preoperatively difficult at times [7,12,13]. For this 
study, all patients had a positive stool C. difficile cyto-
toxin assay and underwent surgery on an emergency ba-
sis for toxic megacolon. The subsequent pathologic ana- 
lysis was consistent with pseudo-membranous colitis, 
confirming the disease process.  

Studies have reported the mortality range from fulmi-
nant C. difficile colitis requiring surgical management to 
range from 33% - 80% [7,14,15]. This risk of post-opera- 
tive complications and mortality is observed to be even 
higher in the elderly population, especially over the age 
of 80 years, who have an additive increased mortality 
rate of >20% [16]. The mean age of our patients was 66- 
years and 30-day mortality rate was 34%.  

The association between exposure to antibiotics and C. 
difficile—associated diarrhea is well known. Greater than 
90% of our patients received antibiotics within 30 days 
of developing fulminant colitis. It is a possibility that the 
use of new formulary of antibiotics may promote the 
formation of more resistant and virulent strains of C. 
difficile. As a result, leading to more frequent failure of 
medical management and hence, a higher incidence of 
fulminant disease. An example includes the epidemic of 
a clindamycin resistant strain among patients who re-
ceived the antibiotic [9]. 

Accepted surgical practices include administration of 
perioperative antibiotics for patients undergoing proce-
dures to prevent surgical site infections. As high as 35% 
of patient who develop fulminant C. difficile colitis have 
only history of perioperative antibiotics exposure and is 

presumed to be the cause of development of pseudo- 
membranous colitis [17]. 

The majority of the patients in our study were male, as 
observed in many other studies. In comparing the demo-
graphics and characteristics of our study population, a 
minority of patients had a history of inflammatory bowel 
disease (IBD). Good prognosis with high survival rate 
was noted within this group of patients. Historically, 
colectomy for fulminant C. difficile colitis is associated 
with high mortality among patients with IBD. As rec-
ommended by the literature, most of our patients re-
ceived subtotal colectomy with end ileostomy. However, 
a minority of patients underwent segmental colectomy 
(Hartmann’s, right or left hemicolectomy).  

Among the spectrum of medical and surgical man-
agement of C. difficile colitis, there is often the dilemma 
of conservative management of antibiotics and serial 
abdominal examination versus the alternative of surgical 
management. Retrospective analysis have indicated that 
late surgical intervention for fulminant disease is associ-
ated with higher postoperative mortality, however, the 
guideline for patient selection for operative management 
is not clearly defined [18]. High clinical suspicion with 
indications for need for vasopressors support, or signs 
and symptoms of end-organ damage are strong indica-
tions requiring operative management. Osman and co-
workers reported that patients that fail to respond to 
maximum medical therapy and develop three of the fol-
lowing should be evaluated for possible colectomy: ab-
dominal pain, abdominal distension, localized tenderness, 
pyrexia > 38˚C, and tachycardia > 100 beats per minute. 
In addition to the above, if the patient is above 65 years 
old and develops four of the following, they should be 
considered for an emergency colectomy: WBC > 16 × 
10(9)/l, lactate > 2.2 mmol/l, albumin < 30 g/l, blood 
pressure < 90 mm Hg, CT/endoscopy evidence of severe 
colitis in spite of maximum antibiotic treatment [19]. 

In the patients who underwent surgery for fulminant C. 
difficile colitis, the predictive postoperative mortality rate 
remains to be high despite the advancement in under-
standing of the disease process and aggressive clinical 
management, including antibiotics (metronidazole, van-
comycin, vancomycin enemas) and earlier surgical man-
agement. Several factors were evaluated in the patients 
who underwent surgical management. These preopera-
tive factors were used to determine the correlation be 

Table 3. Predictors of motrality. 

Variable Mean Value in Mortality Group Mean Value in Survivor Group p-Value 95% Confidence Interval of Difference

Age (years) 71.56 67.46 0.402 –9.4 - 11.4 

WBC (/mm3) 35,300 27,700 0.271 –2.7 - 1.9 

Serum Lactate (mmol/L) 4.3 2.1 0.009 –4.15 - –0.75 

Pressors (no. of patients) 11 18 0.44 –1.8 - 9.1 
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tween postoperative clinical outcomes. We found that 
preoperative serum lactate level was the only statistically 
significant laboratory value in predicting postoperative 
mortality (Table 3). Others have published similar asso-
ciation between serum lactate levels and mortality in 
patients undergoing emergent colectomy for fulminant C. 
difficile colitis [20-22]. Analysis showed that age and 
white blood cell count was not significantly different in 
patients that survived and died. Studies have reported 
that preoperative vasopressor requirement is predictive 
of mortality, correlating with severe sepsis, multisystem 
organ failure and death [5,23,24]. Interestingly, we found 
that use of vasopressors did not play a significant role in 
predicting mortality. Making the decision to proceed 
with emergent colectomy remains a challenge to the prac- 
titioner.  

As we continue to understand the factors that dictate 
the patient outcome, further research is needed to iden-
tify resistant virulent strains of this disease and its appli-
cation to the clinical scenario. Studies in advance under-
standing in the treatment of this disease include evaluat-
ing the first-line treatment of C. difficile colitis, where 
the use of antibiotics, particularly metronidazole appears 
to be cost effective in regards to hospital stay and recur-
rence of the disease [25]. 

The epidemiology of the disease is important to iden-
tify the patients susceptible. Recent analysis shows that 
the spectrum of patients is shifting toward the outpatient 
setting, with most cases are acquired in the community 
or in nursing home facility [26]. 

Within the hospital, transmission of this virulent C. 
difficile strain could have occurred from a multitude of 
factors other than antibiotic therapy, such as colonized 
healthcare workers and other infected patients. The toxin 
transmitted from person to person by the fecal-oral route. 
The organism forms large numbers of heat-resistant 
spores, which are not eradicated by alcohol-based hand 
cleansers. It has been reported that patients with private 
single bedrooms have a lower incidence of C. difficile- 
associated diarrhea compared with double-bedded room 
[27]. The majority of rooms in our institutions have mul-
tiple beds (as many as four beds to one room) with 
shared lavatories, which may be an important factor in its 
transmissibility.  

In summary, fulminant C. difficile colitis has very high 
death rate and rapid diagnosis and treatment is crucial to 
a positive outcome. Patients who are unresponsive to 
medical treatment require early surgical management. 
Further research is needed to improve medical treatments, 
including inhibitors of the inflammatory process of di- 
sease.  

5. CONCLUSION 

Recent research concerning the preoperative and postop-

erative predictors of mortality following colectomy in the 
setting of fulminant C. difficile colitis has shown that 
earlier operative intervention trends toward improved 
morbidity and 30-day mortality [7]. However, there has 
yet to be a consensus concerning the preoperative vari-
ables most predictive of post operative mortality. Based 
on this study, we believe that in the setting of fulminant 
C. difficile colitis, serum lactate levels can help predict 
clinical outcome and should be closely followed and 
considered in the clinical algorithm used to determine the 
timeliness of operative intervention. 
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