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Abstract: Clostridium difficile infection has increased over the past decades. Surgical patients, 

especially those undergoing intestinal surgery, have higher rates of this infection. Patients infected 

with Clostridium difficile are more likely to have postoperative complications and higher rates of 

mortality. We will present the results of a retrospective study made in the 2nd clinic of Surgery at the 

Clinical Emergency County Hospital “Sf. Ap. Andrei” Galati. This study includes 431 patients with 

complicated colorectal cancers operated in emergency between 2007 and 2016. All the patients 

infected with Clostridium difficile received oral Metronidazole. Only one of the infected patients 

presented a recurrence which was treated with oral vancomycin. The treatment of Clostridium difficile 

infection has become a global public health challenge. Colorectal surgery is a documented risk factor 

for Clostridium difficile infection. The prevalence of Clostridium difficile infection has grown in the 

last years and this increase has been particularly apparent among surgical patients. In a large 

intestine weakened by cancer, the risk of this infection can increase even more. New strategies to 

prevent the Clostridium difficile infection are required. 
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1.Introduction 
Clostridium difficile is an anaerobic gram positive bacillus. It accounts 20-30 %  of cases of 

antibiotic associated diarrhea [1] and it represents the leading cause of diarrhea in health care settings.  

Clostridium difficile infection has increased over the past decades, augmenting in the same time the 

morbidity and mortality of other diseases. Surgical patients, especially those undergoing intestinal 

surgery, have higher rates of this infection. There have been identified some risk factors such as: older 

age, use of broad spectrum antibiotics, immunosuppression, prolonged time of preoperative hospital 

stay [2].  

The usual presentation of Clostridium difficile infection includes the following findings: 1. The 

presence of diarrhea defined as passage of 3 or more unformed stools in 24 or fewer consecutive hours 

2. A stool test positive for the presence of toxigenic Clostridium difficile or its toxins or colonoscopic 

or histopathologic findings demonstating pseudomembranous colitis [2, 3].  

The clinical spectrum ranges from mild to severe or life threatening (ileus, toxic megacolon). 

For non-severe Clostridium difficile infection, oral metronidazole or oral vancomycin is the 

treatment of choice [4]. First recurrence is encountered with oral vancomycin [3].  

There are no evidences for anion-exchange resins (cholestyramine), probiotics, immunoglobulins 

and monoclonal antibodies to Clostridium difficile toxins, to decrease the number of recurrences [5]. 

The incidence of Clostridium difficile infection in patients undergoing gastrointestinal surgery 

ranges from 0.28  to 6.8 % [6-10]. The highest percentage is referred to colorectal cancer surgery.  
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It is well known that normal bacterial flora in the intestine has been shown to be destroyed by 

antibiotics, thus Clostridium difficile spores colonize the intestine and cause the infection. Prior 

antibiotic treatment [9], and even short courses of prophylactic antibiotics may be associated with 

Clostridium difficile infection [11,12].  

Colorectal surgery has been reported as a risk factor for Clostridium difficile infection in many 

studies. It has been suggested that functional intestinal obstruction predisposes in Clostridium infection 

by altering the normal bacterial flora of the intestine and thus facilitates the colonization  [13]. 

The surgical patients infected with Clostridium difficile have a much higher mortality rate 

compared with patients without this infection [14-16]. 

Moreover, patients infected with Clostridium difficile are more likely to have postoperative 

complications and to be readmitted within 30 days of initial discharge [14]. 

 

2.Materials and methods 
We will present the results of a retrospective study made in the 2nd clinic of Surgery at the Clinical 

Emergency County Hospital “Sf. Ap. Andrei” Galati. This study includes 431 patients with 

complicated colorectal cancers operated in emergency between 2007 and 2016.  

We examined the patient-related risk factors for Clostridium difficile infection, the treatment 

received (especially the antibiotics and their effects), the time spent in hospital and the complications 

occurred. 

 

3.Results and discussions 
42 (9,74 %) of the patients included in this study developed postoperatory complications (Figure 

1). The Clostridium difficile infection interfered with the evolution of 16,6 % of the patients with 

postoperatory complications. 

 
                                    Figure 1. Postoperatory complications 
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None of these patients received antibiotic treatment before the surgery, but all of them received 

antibiotics in the postoperatory period. 

4 of these patients had sigmoid tumors, 2 rectal tumors and 1 patient had an anastomotic colo-colic 

tumor. 

The lab results have shown both toxin A and toxin B positive in all infected patients. It is 

considered that toxins A and B act as glucosyltransferases, promoting the activation of Rho GTPases 

leading to disorganization of the cytoskeleton of the colonocyte, and eventual cell death. 

The treatment received was oral Metronidazole. Only one of the infected patients presented a 

recurrence which was treated with oral vancomycin (Table 1).  
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Table 1. Patients’ data 
Tumor’s 

location 

Age Number of 

days spent in 

hospital 

Antibiotic treatment 

used postop. 

Clostridium 

difficile 

treatment 

Recurrences Mortality 

Sigmoid n=4 47…79 8…19 Cephalosporines +/- 

Metronidazole i.v. 

Metronidazole 

per os 

n=0 n=0 

Rectum n=2 59, 77 7…13 Metronidazole 

per os 

n=0 n=0 

Anastomotic 

n=1 

56 17 Metronidazole 

per os followed 

by 

Vancomycine 

per os 

n=1 n=1 

 

All of the patients received oral Metronidazole for the Clostridium difficile infection treatment. In 

this study, we found only one recurrence (at a patient with an anastomotic colo-colic tumor), that was 

treated with oral Metronidazole and Vancomycine. Unfortunately, the evolution of this patient was not 

favourable. 

The statistical survival analysis revealed no significant difference between the patients who 

developed Clostridium difficile pseudomembranous colitis and those who did not (p=0,372) (Figure 2). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 2. Survival analysis 

 

Pharmacokinetic differences between the two drugs may play a role in treatment failure [17]. In 

patients receiving oral metronidazole, concentrations of metronidazole are higher in watery stools at 

the start of treatment, but decrease as diarrhea improves and colonic inflammation subsides [17]. In 

contrast, stool concentrations of orally administered vancomycin remain high throughout therapy [18]. 

Studies also suggest that the rates of colonization and persistent overgrowth of vancomycin-resistant 

enterococci may be equivalent in patients who are treated with oral vancomycin or with oral 

metronidazole [19-21]. Clinical practice is shifting toward using oral vancomycin, and several best 

practice documents recommend using oral vancomycin as initial therapy for severe Clostridium 

difficile infection [22-24]. 

The treatment of Clostridium difficile infection has become a global public health challenge. 

New clinical practice guidelines for managing Clostridium difficile infection were recently 

published by the Infectious Disease Society of America (IDSA) [22]. No recommendations were 

specific to patients with complicated colorectal cancers. Additional studies on Clostridium dificile 
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infection disease progression and incidence rates, as well as on changes to the gut environment 

associated with solid colic tumors will be necessary. 

In 2015, a systematic review and meta-analysis comparing the efficacy and safety of metronidazole 

monotherapy with vancomycin monotherapy and combination therapy in Clostridium difficile 

infection patients was published [23]. No statistically significant difference [24] in the rate of clinical 

cure was found between metronidazole and vancomycin for mild Clostridium difficile infection 

(p=0,05) or between either monotherapy and combination therapy for Clostridium difficile infection 

(p=0,83); however, the rate of clinical cure was lower for metronidazole than for vancomycin for 

severe Clostridium difficile infection. 

In 2017, in an update of a previously published Cochrane review, moderate quality evidence 

suggested that vancomycin is superior to metronidazole in all cases of Clostridium difficile infection 

[25]. The differences in effectiveness between these antibiotics were not too large and the advantage of 

metronidazole is its far lower cost. 

Colorectal surgery is a documented risk factor for Clostridium difficile infection [26, 27]. Damle et 

al. [14] published a retrospective analysis of patients who developed the infection following colorectal 

resection. The authors identified adult patients undergoing colorectal surgery between 2008 and 2012 

from the US University Health System Consortium database. A total of 84,648 patients met study 

inclusion criteria. Clostridium difficile infection occurred in 1266 (1.5%) patients. The strongest 

predictors were emergency procedure, inflammatory bowel disease, and severity of illness score. 

In addition to the large spectrum antibiotic treatment [28, 29, 30] (such as cephalosporines, in our 

case), using proton pump inhibitors has also been reported as a risk factor [31]. Proton pump inhibitors 

have been used in all the patients in this study. In 2012, a systematic review of incident and recurrent 

Clostridium difficile infection in proton pump inhibitors users was published [32]. Forty-two 

observational studies (30 case-control, 12 cohort) totaling 313,000 participants were evaluated. Despite 

the substantial statistical and clinical heterogenety, the findings indicated a probable association 

between proton pump inhibitors use and incident and recurrent Clostridium difficile infection. This 

risk was further increased by concomitant use of antibiotics and proton pump inhibitors. 

Our study does not include a very large number of patients, but the results found are according to 

the medical literature data, from the oldest to the new ones [33, 34]. However, new studies and meta-

analysis on the subject are required. 

 

4.Conclusions 
The prevalence of Clostridium difficile infection has grown in the last years and this increase has 

been particularly apparent among surgical patients. The mortality and costs associated with 

postsurgical Clostridium difficile infection indicate the necessity of prompt identification of high risk 

patients so that rapid diagnosis and treatment can be applied. Measures such as reduction of 

preoperative hospital stay, restrictions of broad spectrum antibiotics and strict policy of surgical 

chemoprophylaxis, may contribute to further reduction of this infectious disease. The increased costs 

also highlight the importance of prevention strategies targeting high-risk patients. 

This study demonstrates the efficacy of metronidazole treatment, keeping vancomycin as an option 

for complicated and recurrent cases of Clostridium difficile infections. Moreover, international studies 

do not reveal any essential differences between metronidazole or vancomycin treatment. The similar 

efficacy of the two drugs is also proven by the unfavorable evolution of the only complicated case 

treated with vancomycin after the initial similar treatment with metronidazole. 

Despite the complications generated in the postoperative evolution of patients and the challenges 

related to the therapeutic option, Clostridium difficile infection does not aggravate the prognosis of the 

patients and does not significantly change the survival statistics. 

In a large intestine weakened by cancer, the risk of this infection can increase even more.  

Clostridium difficile-associated colitis may prolong the hospital stay after surgery and increase 

cost. Therefore, new strategies to prevent the Clostridium difficile infection are required. 
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