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Clostridium Difficile History 
- In early 2000’s increased incidence of severe C difficile
- Common strain in all cases

- Toxinotype III, restriction endonuclease analysis group BI
- Pulsed field gel electrophoresis as North American pulsed field type NAP1
- Polymerase chain reaction as type 027
- OR - BI/NAP1/027

- Single hospital outbreak 2003-2005 in United Kingdom 
- 334 infections 
- 38 deaths

- Biggest difference between these isolates and old strains
- Fluoroquinolone resistance



IDSA Guidelines March 2017
● Metronidazole taken off as primary treatment 
● Cascade testing 



Review of Clostridium difficile

● What is C. difficile?
○ C. difficile is a spore-forming, gram-positive anaerobic 

bacillus that produces two exotoxins: toxin A and toxin B. 
○ It accounts for 15-25 percent of all episodes of antibiotic-

associated diarrhea





Use of probiotics

▪ Theoretical benefit of preventing CDI, limited clinical data
▪ No recommendation for or against use in 2017 CDI Guidelines
▪ Recently a meta-analysis including >6000 hospitalized patients 

concluded that administration of probiotics closer to the first dose of 
antibiotic reduces the risk of CDI by >50% in hospitalized adults
• Multiple probiotic products used, no correlation with particular 

probiotic species/strength/formulation
▪ More studies warranted
▪ Adverse effects of probiotics: minimal



Side Track - Risk of Probiotics: D-Lactic Acidosis 
● D-Lactate Acidosis 

○ Evaluation of bloating patient with and without brain fogginess 
3 months of >=2: mental confusion, cloudiness, impaired judgment, poor short term memory and diffiucluty with concentration



Based on Sensitivity of Testing 
● Step one - dose the patient have diarrhea 

○ 3 unformed stools in one day 
○ Without use of laxatives 
○ Without use of contrast for imaging studies 

● I would say 50% of our studies get rejected for being solid 

● Diarrhea is definity in eye of the beholder



Continued 

● Test for the organism or its major toxin A and B 
○ Toxigenic culture - culture for organism ---- takes several days
○ Cell Cytotoxicity neutralization assay - detects toxin directly 
○ Glutamate dehydrogenase immunoassays -

■ Detects metabolic enzyme for both toxic and non toxic forms
○ Nucleic acid amplification test (NAAT) - FDA approval in 2009 -



Cascade Testing



DNA Testing 



Testing Result



Adult Treatment Guidelines
Type Clinical Data Recommended Treatment

Mild to 
Moderate CDI ∙ WBC ≤ 15,000 cells/mL

∙ Serum creatinine < 1.5 
mg/dl

∙ Vancomycin 125mg 4x per day by mouth for 10 days 

∙ Fidaxomicin 200mg BID by mouth for 10 days

∙ If the above are unavailable: Metronidazole 500mg 3x per day 
by mouth for 10 days

Severe CDI ∙ WBC ≥ 15,000 cells/mL
∙ Serum creatinine > 1.5 

mg/dl

∙ Vancomycin 125mg 4x per day by mouth for 10 days

∙ Fidaxomicin 200mg BID by mouth for 10 days 

Fulminant 
CDI

∙ Hypotension or shock
∙ Ileus Megacolon  

∙ Vancomycin 500 mg 4x per day by mouth or NG tube. If ileus, 
consider rectal instillation of Vancomycin. Plus metronidazole 
500 mg IV every 8 hours   

First 
Recurrence

∙ If metronidazole was used for initial episode - vancomycin 
125mg 4x per day by mouth for 10 days 

∙ If a standard regimen of vancomycin was used for initial 
episode:
o Prolonged taper and pulsed vancomycin regimen (e.g. 

125mg 4x a day for 10-14 days, BID x 1 week, daily x 1 
week, every 2 to 3 days for 2-8 weeks), OR

o Fidaxomicin 200mg BID by mouth for 10 days
Second 
Recurrence 

∙ Consult gastroenterology or infectious disease for treatment recommendations.



Bezlotuximab (Zinplava®)
▪ Indication: C. difficile infection, adjunctive therapy 

• To reduce recurrence of Clostridium difficile infection (CDI) in patients 
≥18 years of age who ARE receiving antibacterial drug treatment 
AND are at a high risk for CDI recurrence

▪ Human IgG1 monoclonal antibody which binds to C. difficile toxin B and 
neutralizes it to prevent its toxic effects; it does not bind to toxin A

▪ Dosing: 10 mg/kg IV as a single dose anytime during antibacterial 
treatment for C. difficile 

• Heart failure exacerbation (13%), infusion related reactions (10%), nausea (7%)

▪ Toxin B is more virulent than toxin A



Patient Case

● 56 yo female no significant past medical history 
● Surgical history Lap Chole uncomplicated in 2016
● Non specific abdominal pain early 2017 treated with prednisone 

and PPI
● Diverticulitis treated as outpatient end of Oct 2017



Continued

• C diff – 1 Nov by PCR 
• Treated with Cipro Flagyl over concerns of continued diverticulitis 
• Continued diarrhea 
• C diff – 29 Dec by PCR with elevated Calprotectin 
• Treated with vancomycin QID and told she had Ulcerative Colitis 
• Continued diarrhea



Stool transplant

●Seen in GI clinic 
●C diff by PCR again positive (prior to new guidelines)
●Treated with fidaxomicin (Dificid®) with some improvement but 

continued Diarrhea 
●Stool transplant March 2018
●Normal colon but continued diarrhea life limiting 

●8 week follow up – “Doing Great”



Stool transplant
Essentially cured of diarrhea 



Pictures of our stool transplant patients 



Sedation
● “Optimal sedation allows the patient the greatest 

degree of comfort while preserving the greatest 
degree of safety.”

This has included patient satisfaction.



Sedation Types 



Propofol
● Onset

○ < 1 minutes
● Duration

○ 4 to 8 minutes 
■ No significant effect with liver renal failure   

● Issues
○ Avoided in patients with egg soy and sulfite allergies 
○ Recovery time 12 minutes verse usual 93 minutes



Risks of Anesthesia Services 
● Over 3 million colonoscopies between 2008-11

○ 34.4% were with anesthesia services
○ 13% increase in risk of any complication

■ Perforation 1.07
■ Bleeding 1.28
■ Abdominal pain 1.07
■ Stroke 1.04
■ Complications from anesthesia 1.15



Propofol Safety
● 2009 study endoscopy safety, endoscopist directed 

○ Review of over 600,000 endoscopist directed propofol sedation
○ No safety difference than anesthesia directed propofol sedation



Death of Michael Jackson
● June 25, 2009



2010 CMS New Guidelines
“An example of deep sedation would be a screening colonoscopy when there is a decision to use propofol, so as to 
decrease movement and improve visualization for this type of invasive procedure. Because of the potential for the 
inadvertent progression to general anesthesia in certain procedures, it is necessary that the administration of deep 
sedation/analgesia be delivered or supervised by a practitioner as specified in 42 CFR 482.52(a).”

42 CFR 482.52(a) is instruction for scope of care of anesthesia services.





Costs
● Using anesthesia directed sedation

– Cost 3.2 billion over 10 years 
• Assuming 50% use for screening colonoscopies
• Range 2.7 – 11.9 billion saved



Joint Statement ASGE, ACG,AGA

“There are insufficient data to demonstrate that 
improved clinical outcomes or care quality derive from 
the use of capnography in adults undergoing targeted 
moderate sedation for upper endoscopy and 
colonoscopy.”

7 references given supporting no significant clinical impact on 
use of capnography.



ASA Standards for Basic Anesthetic 
Monitoring

● Statement was added in Oct 2010 effective date of 
July 2011:

“During moderate or deep sedation the adequacy of ventilation 
shall be evaluated by continual observation of qualitative 
clinical signs and monitoring for the presence of exhaled carbon 
dioxide unless precluded or invalidated by the nature of the 
patient, procedure, or equipment.”

No reference given on effectiveness of capnography.



Obstructive Sleep Apnea Moderate Sedation
● Cardiorespiratory complications

– 639 patients
• OSA does not clearly increase the risk of 

complications

● Case control OSA patients
– 200 patients

• No increased risk of complications 





Colonoscopy  
● Cardiopulmonary 

○ Transient hypoxemia 230/100,000 = 0.23%
○ Other studies 6-11% of hypoxemia and 5-7%of hypotension 

● Perforation
○ 0.01% to 0.3%

● Hemorrhage
○ 0.1% to 0.6%

● Postpolypectomy Electrocoagulation Syndrome
○ 0.003% to 0.1%
○ 1 to 5 days after procedure symptoms similar to diverticulitis 

● Death 
○ 0.007% to 0.03%



Colonoscopy Continued
● Infection 

○ Transient bacteremia with polyp removal - 4% 
■ Range 0%-25% 

○ No recommendation for antibiotic prophylaxis 
○ Still a statement for orthopedic surgery after joint replacement, retired in 2012

● Gas explosion
○ 9 reported cases



Uncommon Colonoscopy Complications
● Splenic Rupture
● Acute Appendicitis
● Diverticulitis
● Subcutaneous emphysema 



Upper Endoscopy
● Perforation

○ 0.04% 
● Perforation with dilation esophagus

○ Mortiality 2% to 36% 
■ Much lower with covered stents 

● Perforation with gastric outlet obstructions
○ 7.4% 

● Bleeding
○ 3% to 7% varies on location with small bowel being largest 

● Stricture after mucosal ablation of esophagus 
○ 2%-8%



Hemosuccus Pancreaticus
● Bleeding after FNA of pancreatic mass or liver mass



Silver Stool (Thomas Sign)
● Melena of GI bleeding and clay colored stool of jaundice 

○ Obstructive mass at sphincter of oddi 



Mortality of ERCP and Cholecystectomy
● Therapeutic ERCP

○ 0.4-0.5% Mortality 
● Laparoscopic Cholecystectomy 

○ Case series of 1220 mortality rate 0%
○ Case series of 2117 mortality rate 0.5% (one surgeon had all the mortality)
○ 0.1% in surgical textbooks
○ Case series of 9542 mortality rate 0.1%



ERCP Adverse Events
● 9.7% risk pancreatitis largest meta-analysis 

○ Since publication interventions have shown reduction
■ Increased hydration LACTATED RINGER
■ Indomethacin 100 mg PR  
■ Increased use of pancreatic stents

○ Risk factors 
■ Female
■ Age
■ Normal total bilirubin
■ History of pancreatitis 



ERCP perforation



Hemorrhoids Banding 
● Pain 

○ Mild pain in 14% severe pain in 5.8%
○ Some newer products support no pain 

● Bleeding 1.7%
● Infection 0.05%
● Fissure and or fistula 0.4%

○ Newer products advertise much lower rate



Air Embolize Uncommon
● Approximately 49 reported cases

○ High mortality upto 50% many of these prior to use of CO2 for inflation 
● Cases

○ ERCP highest rate
○ Stent placement
○ Dilation 

● Treatment
○ Trendelenburg, Oxygen
○ Decompression during procedure 
○ Hyperbaric oxygen therapy  



SIBO Testing



Testing Interpretation
● Increase of 12ppm above base

○ Glucose
■ Sensitivity 40%
■ Specificity 80%

○ Lactulose
■ Sensitivity 31%
■ Specificity 86%

○ Double Peak Lactulose Diagnostic 
● Increase above 20ppm within 90m

○ Considered positive also 



Testing limitations
● No gold standard as only 30% of gut bacteria are culturable 
● Glucose and Lactulose may not reach end of small bowel if absorbed
● Rapid intestinal transit
● Slow intestinal transit 
● Other gases produced not measured 
● Positive test may not be caused by SIBO 

○ Treat and follow if improved symptoms 

● Methane is a marker of constipation and more difficult to test 



FODMAP How it Works 
● Fermentable Oligo Di Monosaccharides And Polyols

○ Oligosaccharide 
■ Fructans
■ Galactooligosaccharides

○ Disaccharides 
■ Lactose

○ Monosaccharides
■ Fructose

○ Polyols or sugar alcohols
■ Sorbitol mannitol xylitol 



Giardia
● Diagnosed it once on active duty military returning from Iraq
● Not once since moving to Montana 



Cryptosporidium
● Diagnosed once on young lady taking care of sick fawn 



Chronic Wasting Disease
● First showed up in Colorado in 1960’s
● Transmitable spongiform encephalopathy 

○ Mad cow disease
○ Prion mediated and are in all tissues of infected animals 
○ Sheds prions to saliva urine and feces 

● Carry disease for approximately 2 years
● Detectable visually only several months from death due to the disease 

● 5% of dear have delayed presentation (5 years) due to some immunity 



Cologuard®
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