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EAST MULTICENTER STUDY PROPOSAL 

(Proposal forms must be completed in its entirety, incomplete forms will not be considered) 

 
 

GENERAL INFORMATION 

 
Study Title: 

Ileostomy and washout for C. difficile associated disease, effectiveness in the acute 
phase 
 

 
Primary investigator: 
Paula Ferrada MD FACS 
 

 
Co-primary investigator:  
Rachael Callcut, MD FACS 
 

 

Background and Significance 
Brief Description: 
C. difficile associated disease (CDAD) is defined as severe c. difficile infection (CDI) resulting 
in clinical deterioration, such as multi-organ system failure, peritonitis, and/or sepsis (1-3). The 
mortality rate of patients with CDAD remains high even after surgical intervention (3).  In 
addition, the optimum timing and surgical approach to management of CDI that progresses to 
a fulminant state is not well defined.  Recent guidelines suggest the gold standard for the 
treatment of CDAD is total colectomy (4); however, a single center study performed at the 
University of Pittsburg from 2009 to 2011 showed promising outcomes for patients treated with 
loop ileostomy with Vancomycin washes (5).  The study included 42 patients in which mortality 
was decreased from 50% to 19% with colonic preservation achieved in 39 (93%).  Since 
publication of the study results in 2011, no large, multicenter data exists to date on the success 
of this approach.  We propose to conduct a retrospective study of all patients receiving 
operative treatment for c. difficile infection to determine the prevalence of treatment strategies 
(colectomy versus loop ileostomy), recurrence rates, and outcomes. 
 
 
Primary Aim: 
To compare the outcomes of patients undergoing operative treatment for CDAD between 
those receiving colectomy versus loop ileostomy with Vancomycin wash-out.  
 
Secondary Aims: 
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1. Describe differences in morbidity between surgical approaches (colectomy versus loop 

ileostomy) 

2. Describe the recurrence rate of c. difficile infection following loop ileostomy before and 

after re-anastomosis 

3. Determine if any preoperative factors predict who is likely to have a recurrence of c. 

difficile or fail loop ileostomy treatment 

 

Inclusion Criteria: 

All adults (age>=18 years old) undergoing operative treatment for c. difficile infection since Jan 

1, 2012. 

 

Exclusion Criteria: 

Children, pregnant women, and any adult not offered operative treatment for c. difficile. 

 

Therapeutic Intervention: 

None. Retrospective chart review. 

 

Primary Outcome 

In-hospital, 28 day mortality 

 

Secondary Outcomes 

Need for reoperation, recurrence rate, hospital length of stay, ICU length of stay, ventilator-free 

days, operative time, conversion rate to open procedure (for loop ileostomy), complication rate 

(post-operative) 

 

Variables: 

Demographics & illness factors – Age, ethnicity/race, sex, body mass index on admission, 
initial reason for hospital admission, APACHE II score (if known), immunosuppression 
(yes/no), c diff diagnosis (hospital day, mechanism of diagnosis); co-morbidities (as measured 
as components of the Charlson score); initial admitting team (medicine versus surgery); 
highest white blood cell count preceding surgical consultation 
Physiology at time of initial surgical evaluation – white blood cell count (WBC), band count 
> 10% (yes/no), albumin on admission, hemoglobin, platelet count, INR, sodium, creatinine, 
BUN, bicarbonate, highest glucose in preceding 24 hours, Total bilirubin, arterial blood gas (if 
available), lactate, in ICU (yes/no), intubated (yes/no), vasopressors (yes/no), physical exam 
(abdominal exam – peritonitis (yes/no), significant abdominal distention (yes/no)), new onset 
ventilator failure (yes/no), new or increasing pressor requirement (yes/no), mental status 
changes (yes/no), positive blood cultures (yes/no, organism) 
 
Management variables – antibiotic exposure during incident hospital stay (yes/no, type, 
duration), reason for incident antibiotic exposure (known culture proven infection, clinical 
infection (i.e. cellulitis), prophylactic for planned procedure/intervention), duration of known c 
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diff infection prior to surgical consultation (measured in days), medication for c. diff (drug, route 
(po/IV), hospital day started) 
 
Surgical variables – Surgical procedure type (any type of colectomy versus ileostomy), 
conversion to open procedure if attempted laparoscopic, duration of operation, blood loss 
during operative procedure, need for intraoperative transfusion of any blood product (yes/no, 
type), intraperitoneal drain left (yes/no) 
 
Outcomes – ICU length of stay, hospital length of stay, mortality (in-hospital), ventilator days, 
made comfort care during hospitalization (yes/no), post-operative morbidity (DVT/PE, 
pneumonia, ARDS, cardiac arrest, renal failure requiring dialysis, urine tract infection, surgical 
site infection, line infection, reoperation), duration of postoperative c. difficile antibiotic course, 
recurrence of c. difficile (method of diagnosis), re-admission in first 30 days post-procedure 
(reason for admission), discharge location (home, LTAC, inpatient rehab, another acute care 
facility), condition at discharge (tracheostomy, on/off ventilator, performing ADLS (yes/no)), 
renal function at discharge (creatinine, BUN, creatinine clearance), total bilirubin at discharge 
 
Follow-up – last known follow-up (days since discharge), takedown procedure completed 
(yes/no), takedown timing (days post-discharge), complications of takedown (yes/no), 
recurrence of c. difficile (yes/no); if recurrence, outcome (mortality, and morbidity as above) 
 
Data collection and Statistical Analysis 
Standardized data will be collected with standard definitions for each patient. Estimating a 
difference in mortality seen in the Pittsburg study of approximately 30% would require a 
sample size of 90 patients (powered at 80%, two-sided 0.05 significance level) or 119 patients 
(powered at the 90% level, two-sided 0.05 significance level). Difference in mortality between 
the colectomy group and the ileostomy group will be compared.  Factors impacting secondary 
outcomes will be compared using standard statistical approaches including Student’s t test for 
continuous variables and chi-square (or Fischer’s exact) for categorical variables.  For those 
variables with a p value<0.2 on univariate analysis, they will be entered into multivariable 
regression models.  Statistical significance will be set at p<0.05 and data will be reported in 
hazard ratios or odds ratios as appropriate. 
 
Consent procedure 
N/A - retrospective chart review with de-identified data collection 
 
Risk/Benefit Analysis 
This is no benefit for the subjects who have undergone treatment; however, information 
learned from this analysis has potential to benefit future patients in helping to understand the 
risks/benefits of differing operative approaches.  This study qualifies as minimal risk research. 
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EAST MULTICENTER STUDY  

DATA COLLECTION TOOL 

  
Multicenter Study: ______________________________________________ 
 
Enrolling Center:  _______________________  
Enrolling Co-investigator: _______________________  
 
Demographics / Injury Variables: 
 
Age: _______ Gender:_______ BP____ HR____ 
Admitted form medicine Service? (YES/NO) 
Admitted form ER ? (YES/NO) 
Previous abdominal surgeries? (YES/NO) 
 
 
Admission Lab values: 
 
WBC ______Hemoglobin: _______   pH: _______    INR: _______ Lactate: _______ Base Deficit: 
_______ 
 
Management Variables: 
 
Time from diagnosis to initial operation (in hours): _______ 
Patient in pressors before the operation ( YES?NO) 
Patient in renal failure before the operation (YES/NO) 
Patient in respiratory Failure before first operation (YES/NO) 
 
 
Operative variables at time of laparotomy: 
 
Type of operation performed: 
Loop ileostomy or Total Colectomy 
 
 
Peri-operative antibiotics (defined as IV antibiotics initiated during operation or started within 24 hours after the 
completion of initial procedure) (Circle one): Yes   No (Type:___________________) 
 
 
 
Blood loss:     ________________cc  
Intra-operative crystalloid given:   ________________cc 
Total Intra-operative blood products given: ________________cc  

PRBC volume:    ________________cc 
 FFP volume:    ________________cc  
 Platelet volume:    ________________cc 
 
  



Pressors in the OR_____________________ 
 
Post-operative course: 
If loop ileostomy what was the dose of Vancomycin used? circle one 
125 mg 
500 mg 
 
Fluid requirements first 24 hours after surgery (total fluids):_______________________cc 
Need for re operation (YES/NO) 
If Yes what surgery:____________________________________________ 
Pressors after the OR (YES/NO) 
 
 
 

Outcomes: 

 
Complications: (check all that apply and list Hospital Day encountered) 
_______ Enteric fistula     HD #____________ 
_______ Hospital Acquired Pneumonia       HD #____________ 
_______ VAP         HD #____________ 
_______ BSI         HD #____________ 
_______ Catheter associated UTI  HD #____________ 
_______ Sepsis         HD #____________ 
_______ Intra-abdominal abscess / sepsis      HD #____________ 
_______ DVT / PE         HD #____________ 
_______ Acute Renal Failure (Cr >2.0)       HD #____________ 
_______ ALI / ARDS         HD #____________ 
_______ Un planed operation    HD #____________ 
 
 
Hospital LOS:  __________________      ICU LOS: __________________ 
Ventilator Days: __________________      Mortality (circle one):   YES         NO 
            Mortality within 48 hours of admission?  
          YES         NO 
 
 
 
 



 

 

EAST MULTICENTER STUDY  

DATA DICTIONARY 

 
Open Abdomen Study – Data Dictionary 

 
Data Entry Points and appropriate definitions / clarifications: 
 

Entry space    Definition / Instructions 

 
Standard Study Questions 
 
Admit Date    Admission date of the patient enrolled 
 
Admit Time    Admission time of the patient enrolled 
 
Age     Age of patient enrolled 
 
Case Information 
 
Gender     Gender of Patient enrolled 
 
 
Admission Lab Values  
 
Hemoglobin    Admission Hemoglobin value (g/dL) 
 
pH     Admission pH value (arterial preffered, but venous 
     venous value acceptable if no arterial value  
     available) 
 
Lactate     Admission lactate (mmol/L) 
 
Base Deficit    Admission Base Deficit (mmol/L) 
 
WBC                                                        White blood cell count  
 
 
 
Management Variables 
 
Time from admission  to initial   Time from admission initial 
operation    operation (in hours).  Range options include: 
     < 1 hour 
     1 – 2 hours 
     2 – 3 hours 
     3 – 6 hours 
     > 6 hours 
 



 
Operative variables at time   Peri-operative  IV antibiotics (defined as antibiotics  
of laparotomy    intiated within 2 hours prior or during operation, or  
     antibiotics started within 24 hours after completion 
     of initial operation) Answer options: Yes or No 
If yes what kind? 
 



Management Variables continued… 
 
 
 
Intra-operative blood loss (cc)  Recorded intra-operative blood loss (in cc’s) 
 
Intra-operative crystalloid   Recorded intra-operative crystalloid given (in cc’s) 
given (cc) 
 
PRBC volume  (cc)   PRBC (Packed Red Blood Cells) administered  
     during the initial operation (in cc’s) 
 
FFP volume (cc)   FFP (Fresh Frozen Plasma) administered 
     during the initial operation (in cc’s) 
 
Platelet volume (cc)   Platelet volume administered during  
     the intitial operation (in cc’s) 
 
Total intra-operative blood  Total intra-operative blood products given 
products given (cc)   during the initial operation (PRBC, FFP, Platelets, 
     cryoprecipitate) (in cc’s) 
 
Total fluid balance from OR  Total fluid administered (crystalloid, blood product, 
     and colloid) – intra-operative blood loss (in cc).  If  
     a negative number annotate with a negative (-) sign 
 
Physiological parameters present during operation 
 
Clinical coagulopathy   Clinical (not laboratory) assessment of clinical  
     coagulopathy during initial operation (persistent 
     non-surgical bleeding, etc.) – Check if present 
 
Acidosis    Acidosis defined as pH <7.35 during operation 
     Check if present 
 
Lowest pH    Lowest recorded pH during operation – Free text  
     entry of value. 
 
Hypothermia    Hypothermia (defined as intra-operative 
     Temperature < 35.0 Celsius) – Check if present 
 



Operative Interventions at time of Laparotomy (Check all that apply) 
Loop Ileostomy  
Laparoscopy or Open 
 
Total Colectomy 
 
 
 
Post-operative course 
 
 
Post-operative antibiotics Yes or No drop down menu.  Post-operative antibiotics include any 

antibiotics administered after completion of initial surgical intervention as 
a continued order (either at dosing intervals – such as every 6 hours, or 
as a continous infusion). Do not include in this or any of the other 
following three data free text areas any antibiotics started after any 
period of antibiotic free interval post-operatively.  

 
Type Free text entry – Type of antibiotic utilized (tradename or generic name) 
 
Dosing interval Dose and interval of antibiotic utilized as a continued order after 

operation (ex. 3.375 gm q6h interval) 
 
Duration of use (days) Duration of antibiotic use (in days) that post-operative antibiotics meeting 

above definition are continued. 
 
Mechanical Ventilation 
 
Ventilation mode post-operatively Free text entry of ventilation mode utilized.  Abbreviations appropriate 

(examples: SIMV for spontaneous intermittent mechanical ventilation, 
APRV, or CMV, etc) 

 
 
Initiation of enteral feeding Free text entry of day of enteral feeding initiation 
(hospital day) in days (day of admission = hospital day #1) 
 
Ileus Yes or No drop down menu.  Did the patient develop ileus after feeding? 
 
Feeding Intolerance Yes or No drop down menu.  Did patient develop feeding intolerance at 

any time after initiation of enteral feeding? 
 
When did the patient reach Free text entry of hospital day patient reached 
goal enteral nutrition feeding? goal enterla nutrition feeding rate as determined by care team (day of 

admission = hospital day #1) 
 
Was a tracheostomy required? Yes or no drop down menu.  Did the patient undergo a trachesotomy 
Hospital Day Free text entry of hospital day trach required (leave blank if no trach 

required) – Day of admission = hospital day #1 
 



Outcomes 
 
 
Re-exploration required for: Drop down menu outlining reasons for re-exploration.  If no re-

exploration was required, leave blank.  Options include: 
 
 Abdominal compartment syndrome (defined as elevated abdominal 

pressures requiring re-exploration) 
 
 Abdominal sepsis (defined as intra-abdominal infection requiring re-

exploration for infectious cause) 
 
 Dehiscence / early repair failure 
 
 Other 
 
Other Free text entry for use if re-exploration required for a reason falling in the 

“Other” category above 
 
Complications (check all that apply and list hospital day encountered) 
 
NOTE = for calculation of all complication days, day of admission = hospital day #1 
 
Definitions of complications included in this section: 
 
Need for unplanned operation                 Check if applies. Define as re-intervention not planned as a result of 

deterioration 
 
 
Enteric fistula  Check if applies.  Defined as free communication between the skin  or 

outside surface of an open abdomen and any portion of the enteric tract 
 
Hospital Acquired Pneumonia Check if applies.  Definition below. 
 
Hospital Acquired Pneumonia:  Confirmed by the presence of the following after 48 hours of hospitalization: 

1. purulent sputum 
2. associated systemic evidence of infection: 

a. WBC > 11,000 or < 4,000 
b. Fever > 100.4 degrees F / 38 degrees Celsius 

3. Two or more serial chest radiographs with new or progressive and persistent infiltrate, 
consolidation or cavitation. 

4. BAL, mini-BAL or sterile endotracheal specimen with: 
a. Limited number of epithelial cells 
b. WBC (2-3+) 
c. Dominant organism(s) identified on gram stain or culture with quantitative culture > 100,000 

cfu/mL 
 
BSI     Check if applies. BSI = Blood stream infection.      
     Defined as positive cultures obtained from blood  
     culture. 
 
VAP     Check if applies.  VAP = Ventilator-associated 
     pneumonia.  Definition below. 
VAP:  Hospital acquired pneumonia (as defined above) occurring in a patient who was intubated and ventilated at 
the time of or within 48 hours before onset of pneumonia.  
 



Catheter-associated UTI  Check if applies.  UTI = Urinary tract infection. 
     Definition below: 
 
Catheter-associated UTI:  All criteria must be met: 
 1. Patient has had an indwelling urinary catheter within 7 days before urinary  
  culture. 
 2. Positive urine culture, that is ≥ 10

5 
microorganisms/ml of urine with no  

  more than two species of microorganisms 
 3. Urine culture has 10wbc/hpf 
 
Sepsis     Check if applies.  Definition below. 
 
Sepsis: 
 Has a confirmed infectious process AND two or more of the following: 
 1. Body temperature < 36 degrees Celsius (97 F) or > 38 C (100 F) 
 2. Heart rate > 100 bpm 
 3. Respiratory rate > 20 breaths per minute or, on blood gas, PaCO2 of less 
  than 32 mm Hg  
 4. White blood cell count > 4,000 cells/mm

3 
or > 12,000 cells/mm

3 
or greater 

  than 10% and forms (immature wbc) 
 
Intra-abdominal abscess / sepsis Check if applies.  Defined as intra-abdominal  
     abscess or abdominal source for sepsis 
 
DVT / PE    Check if applies.  DVT = Deep Vein Thrombosis 
     PE = Pulmonary embolism.  Diagnosis must be  
     confirmed radiographically (Ultrasound, Computed 
     tomography, venography, etc.) 
 
Acute Renal Failure   Check if applies. Defined for the purpose of this 
     study as elevation of serum creatinine greater or  
     equal to 2.0 mg/dL during hospitalization in patient 
     without antecedent renal dysfunction. 
 
ALI / ARDS    Check if applies.  ALI = Acute Lung Injury 
     ARDS = Acute respiratory distress syndrome. 
     Definition(s) below: 
 
ALI / ARDS:  ARDNet definitions will be utilized – (ALI PaO2/FiO2 < 300; ARDS – PaO2/FiO2 < 200; either must 
have appropriate radiographic findings) 
 
 
Hospital LOS (days)   Free text entry for number of consecutive days 
     patient hospitalized at initial admission (Day 
     of admission = hospital day #1) LOS = Length of Stay 
 
ICU LOS (days)    Free text entry of number of consecutive days 
     patient required ICU admission (ICU = Intensive 
     Care Unit, LOS = Length of Stay)  - Day of  
     admission = hospital day #1 
 
Duration of Mechanical    Free text entry for total number of days patient 
Ventilation (days)   required mechanical ventilation (Day of admission = hospital day #1) 
Mortality     Drop down menu. Yes or No.  Did patient expire  
     during initial hospitalization? 
 



Mortality within 48 hours of  Drop down menu – yes or no.  Did patient expire 
Admission    within 48 hours of admission? 
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