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Clostridioides Difficile 
(Pseudomembranous Colitis)

CPT Megan Mahowald, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians for 
educational purposes only. Please note that medical information is constantly changing; the information 
contained in this activity was accurate at the time of publication. This material is not intended to represent the 
only, nor necessarily best, methods or procedures appropriate for the medical situations discussed. Rather, it 
is intended to present an approach, view, statement, or opinion of the faculty, which may be helpful to others 
who face similar situations.

The AAFP disclaims any and all liability for injury or other damages resulting to any individual using this 
material and for all claims that might arise out of the use of the techniques demonstrated therein by such 
individuals, whether these claims shall be asserted by a physician or any other person. Physicians may care 
to check specific details such as drug doses and contraindications, etc., in standard sources prior to clinical 
application. This material might contain recommendations/guidelines developed by other organizations. 
Please note that although these guidelines might be included, this does not necessarily imply the 
endorsement by the AAFP.

This live CME session is supported in part by an educational grant from Merck.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any relationships with 
commercial interests upon nomination/invitation of participation. Disclosure documents are reviewed for potential 
conflict of interest (COI), and if identified, conflicts are resolved prior to confirmation of participation. Only those 
participants who had no conflict of interest or who agreed to an identified resolution process prior to their 
participation were involved in this CME activity. 

All individuals in a position to control content for this session have indicated they have no relevant financial 
relationships to disclose. 

The content of my material/presentation in this CME activity will include discussion of unapproved or 
investigational uses of products or devices as indicated: In discussing the future treatment of c. diff, I briefly 
mention the development of a vaccine that is currently in Phase 1 trial. I also touch on two novel antimicrobials. 
One is in Phase 1 and the other is in preclinical development. It is on slide 53 of the presentation. Summarized 
below: 

Vaccines
• Safe and with effective immune responses in Phase 1 trial 

Novel Antimicrobials:  
• CRS3123 (Phase 1) and Amixicile (preclinical development)

CPT Megan Mahowald, MD
Physician/Hospital Medicine Fellow, Department of Family Medicine, 
Womack Army Medical Center (WAMC), Fort Bragg, North Carolina

Dr. Mahowald is a Captain in the U.S. Army. She earned her medical 
degree from the Uniformed Services University of the Health Sciences 
in Bethesda, Maryland, and completed a family medicine residency at 
Madigan Army Medical Center in Tacoma, Washington. She is a 
second-year hospital medicine fellow at WAMC. She earned a master’s 
degree in education and continues to pursue her dual interest in 
medicine and education by creating, implementing, and improving the 
inpatient medicine curricula for the WAMC Family Medicine Residency 
Program and the hospital medicine fellowship program.
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Learning Objectives
1. Incorporate implementation measures for the clostridium difficile prevention 

including antibiotic stewardship to decrease unnecessary prescribing and infection-
control measures in outpatient and inpatient healthcare setting.

2. Utilize appropriate laboratory (stool testing) and clinical diagnostic criteria for 
clostridium difficile infection and other laboratory and radiographic findings 
associated with infection.

3. Recognize severity categories of disease and identify treatment approaches for 
clostridium difficile based on severity including antibiotic therapy and other treatment 
modalities.

4. Evaluate the usage of supplements such as probiotics and medications associated 
with the development and prevention of clostridium difficile infections.

Associated Sessions

• (PBL) Clostridioides Difficile 
(Pseudomembranous Colitis)
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Audience Engagement System
Step 1 Step 2 Step 3

AES Question 1: 

Which of the following is the correct nomenclature 
for this microbe? 

A. Clostridium difficile

B. Clostridioides difficile 

C. Peptoclostridium difficile

D. Bacillus difficilis
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First isolation of 
Bacillus difficilis

1935- 1938- 1978- 1990 -- today

19
43

19
52

Reclassified 
into Clostridium 
difficile

PCN toxicity in 
animal model

Pseudomembranous 
colitis as a complication 
of abx therapy

Three studies reported 
association between PMC 
and C. diff in the stool.

Oral vancomycin 
associated with rapid 
improvement

Emergence of new 
hypervirulent strains PCR-
ribotype 027 and 028

Closely related to 
Peptoclostridium
genus. Reclassified as 
Closteridioides difficile 

Image courtesy of CDC/Dr. Holderman

History:

Epidemiology and Disease Burden:

Steiner C, Barrett M, Weiss A. HCUP Projections: Clostridium Difficile 
Hospitalizations 2001 to 2013. 2014 HCUP Projections Report #2014‐01

• Most common health-care 
associated infection

• More than 1/4 million adult 
hospitalizations annually

• 14,000 deaths per year 

• Regional variation

• Increasing rates of 
community-associated 
disease
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Jorge Muniz, Medcomic.com

Clostridioides Difficile 

Clostridioides Difficile: Characteristics 

• Anaerobic, gram-positive, spore-
forming, toxin-producing bacillus 

• Ubiquitous in the environment 

• Exists in spore and vegetative 
forms

• Non-invasive organism 

Images courtesy of CDC/Gilda Jones and James Archer
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Case One: Mrs. Lucy Stools

55 year‐old female presenting to the ER with watery stools, abdominal pain, and 
malaise. She endorses 6+ bowel movements in the last 24 hours. Denies hematochezia 
or melena. She endorses a poor appetite, but no nausea. No recent travel. 

She was recently admitted to the hospital for 3 days for community‐acquired 
pneumonia. She was discharged 3 days ago, and just completed her course of 
levofloxacin. 

PMH: PSH:  Meds: 

Hypertension  Appendectomy Lisinopril 

Obesity  Glucophage

Type II Diabetes 

AES Question 2:
55 year‐old female presenting to the ER with new diarrhea and a PMH of 
obesity, diabetes, and hypertension. She has a recent admission for CAP 
and completed a course of levofloxacin.

Which of the following are her risk factors for development of a C. diff 
infection (CDI)? 

A. Her age 

B. Her recent fluoroquinolone usage 

C. Her obesity 

D. A and B 

E. B and C
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Clostridioides Difficile: Risk Factors

• Antibiotics
• Age >65
• Hospitalization 
• Chronic or End-Stage Kidney Disease 
• Obesity 
• Chemotherapy 
• Stem cell transplant (9x) and solid organ transplant (5x)
• Inflammatory bowel disease 
• Cirrhosis 
• HIV
• Tube Feeding 

Images courtesy of CDC/Gilda Jones

Clostridioides Difficile: Risk Factors

• Antibiotics
• Age >65
• Hospitalization 
• Chronic or End-Stage Kidney Disease 
• Obesity 
• Chemotherapy 
• Stem cell transplant (9x) and solid organ transplant (5x)
• Inflammatory bowel disease 
• Cirrhosis 
• HIV
• Tube Feeding 

Acid Suppression?

Images courtesy of CDC/Gilda Jones
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ANTIBIOTICS

Uncommon

• Aminoglycosides 

• Bacitracin

• Metronidazole 

• Rifampin 

• Chloramphenicol 

• Tetracyclines

• Daptomycin 

Common

• Other penicillins

• Sulfonamides

• Trimethoprim

• Trimethoprim-
sulfamethoxazole 

• Macrolides 

Very Common

• Clindamycin

• Cephalosporins 

(3rd & 4th generation)

• Fluroquinolones

• Carbapenems  

• Ampicillin

• Amoxicillin

Clostridioides Difficile: Clinical Features

• Asymptomatic
• Diarrhea 
• Malaise and anorexia
• Fever 
• Mucous/blood in stool
• Cramping, abdominal pain
• Peripheral leukocytosis
• Fulminant pseudomembranous colitis 
• Septic shock
• Extraintestinal manifestations (rare)
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Clostridioides Difficile: Clinical Features

• Asymptomatic
• Diarrhea 
• Malaise and anorexia
• Fever 
• Mucous/blood in stool
• Cramping, abdominal pain
• Peripheral leukocytosis
• Fulminant pseudomembranous colitis 
• Septic shock
• Extraintestinal manifestations (rare)

Severe disease can 
present with colonic 

ileus or toxic dilatation 
and NO diarrhea 

Case One: Mrs. Lucy Stools
55 year-old female presenting to the ER with new diarrhea (>6 episodes in 
last 24 hours), cramping abdominal pain. Recent admission for CAP and 
completed a course of levofloxacin.

Vitals: T 101.2, HR 100s, BP 100/60 (M 73), RR 20 SpO2 98% on RA 

Exam: 
Gen: ill-appearing, curled up on bed 

CV: tachycardic, no murmurs 

PULM: crackles in LLL, otherwise clear 

ABD: diffusely tender to palpation, no rebound, no guarding
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Case One: Mrs. Lucy Stools
55 year-old female presenting to the ER with new diarrhea (>6 episodes in 
last 24 hours), cramping abdominal pain. Recent admission for CAP and 
completed a course of levofloxacin.

Vitals: T 101.2, HR 100s, BP 100/60 (M 73), RR 20 SpO2 98% on RA

CBC

WBC: 16,000

Hgb/HCT: 8.2/24

PLTs: 450,000

BMP

Na: 136

HCO3: 18

Cr: 2.5 (baseline 0.8)

Lactate: 1.8

CXR: 

”Improving LLL 
consolidation. Normal 
cardiovascular 
silhouette”

Case One:  Mrs. Lucy Stools
55 year-old toxic-appearing female who was recently treated for CAP 
presenting with new diarrhea (>6 episodes in last 24 hours) and 
cramping abdominal pain. 

Workup notable for an elevated WBC, fever, tachycardia, and an AKI.

Should she be tested for C. Diff? 
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AES Question 3:

What C. diff test would be appropriate to order? 

A. Stool Culture 

B. Enzyme immunoassay (EIA) for free toxins in the stool 

C. Nucleic acid amplification test (NAAT) for toxigenic C. diff

D. Test for glutamate dehydrogenase (GDH) antigen

E. A multistep algorithm (GDH + EIA or NAAT + EIA)

F. I just type in ‘CDIFF’ into the EMR and the lab does…something

Clostridioides Difficile: Who should be tested

IDSA Clinical Practice Guideline for Clostridium difficile Infection
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Clostridioides Difficile: Who should NOT be tested

• Do not perform repeat testing (within 7 days) during same episode of 
diarrhea. Do not test asymptomatic patients (SOR A/LOE 2)

• Testing for CDI should never be routinely recommended for neonates 
or infants ≦ 12 mo age with diarrhea (SOR A/LOE 2)

• Testing is not recommended in children with diarrhea who are 1-2 
years of age unless all other infectious and noninfectious causes 
have been excluded (SOR C/LOE 3)

Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay
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Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= selective anaerobic culture 
looking for vegetative cells or 
spores

• High sensitivity 

• Low specificity 

• Rarely used for clinical diagnosis

Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= C. diff nucleic acid (toxin genes)

• High sensitivity 

• Low/moderate specificity 

• Cannot differentiate 
symptomatic disease from 
asymptomatic carrier 
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Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= C. diff common antigen

• High sensitivity 

• Low specificity 

• Useful as an initial screening test

• MUST be combined with a toxin 
test

Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= free toxins

• Low sensitivity 

• Moderate specificity 

• Misses up to 40% of diagnoses, 
large variability between 
available commercial tests

• Useful in combination with GDH



16

Clostridioides Difficile: Lab Testing

Stool Culture

NAAT/RT-PCR

Glutamate dehydrogenase

Toxin A/B enzyme 
immunoassay (EIA)

Cell culture cytotoxicity 
neutralization assay

= free toxins

• High sensitivity 

• High specificity 

• Resource and time consuming 
with 2+ day turnaround time 

Clostridioides Difficile: Lab Testing

Clinicians and laboratory agree 
to only submit stool samples on 
patients who meet certain 
criteria 
(≧ 3 unformed stools in 24hrs)

Multiple step algorithm stool 
testing
• GDH + EIA for toxins
or 
• NAAT/PCR + EIA for toxins

Adapted from IDSA Clostridium difficile Practice Guideline

• NAAT/PCR alone 
or
• Multiple step algorithm 

above

NO

YES
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Case One: Mrs. Lucy Stools

Case One: Mrs. Lucy Stools

C. Diff NAAT is POSITIVE
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AES Question 4:
55 year-old admitted with C. difficile colitis. 

Admission Vitals:
T 99.2, HR 100s, BP 120/60 (M 80), RR 20 SpO2 98% on RA

WBC: 16,000         Cr: 2.5 (baseline 0.8)         Lactate 1.8

What antibiotic(s) would you like to order? 

A. Metronidazole 500mg Q8H orally 
B. Vancomycin 125mg Q6H orally 
C. Vancomycin 500mg Q6H orally 
D. Vancomycin 500mg Q6H orally AND metronidazole 500mg Q8H IV

Clostridioides Difficile: Clinical Definition

Non-Severe

• Leukocytosis 

• WBC <15,000

and

• Serum Cr <1.5 mg/dL

Severe

• Leukocytosis 

• WBC ≧15,000

and/or

• Serum Cr ≧ 1.5 mg/dL

• Hypotension or 
shock

• Ileus or megacolon

Fulminant

2017 IDSA Guideline Update:
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Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h for 10 days 

• Fidaxomicin 200mg 
q12h for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Mod)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)If the above are unavailable:

• Metronidazole 500mg 
q8h PO for 10 days.

(Weak/High)

If ileus is present, add:
• Rectal vancomycin

(Strong/High)

Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Mod)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)If the above are unavailable:

• Metronidazole 500mg 
q8h PO for 10 days.

(Weak/High)

If ileus is present, add:
• Rectal vancomycin

(Strong/High)
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Clostridioides Difficile: Fidaxomicin vs. Vancomycin

• Rates of clinical cure with fidaxomicin are 
non-inferior to vancomycin

• Significantly lower rate of recurrence with 
fidaxomicin compared to the vancomycin

 Lower rate of recurrence was seen 
in patients with non-North American 
Pulsed Field type-1 strain

• High cost of fidaxomicin limits its use 

Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Mod)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)If the above are unavailable:

• Metronidazole 500mg 
q8h PO for 10 days.

(Weak/High)

If ileus is present, add:
• Rectal vancomycin

(Strong/High)
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Clostridioides Difficile: Treatment

Non-Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Severe
• Vancomycin 125mg 

q6h PO for 10 days 

• Fidaxomicin 200mg 
q12h PO for 10 days 

(Strong/High)

Fulminant
• Vancomycin 

500mg PO/NG q6h 
(Strong/Moderate)

and
• Metronidazole 

500mg IV Q8H
(Strong/High)

If ileus is present, add:
• Rectal vancomycin

(Weak/Low)

If the above are unavailable:
• Metronidazole 500mg 

q8h PO for 10 days.
(Weak/High)

Clostridioides Difficile: Fulminant Disease

Case courtesy of Dr Chris O'Donnell, Radiopaedia.org, rID: 17548

Alternate treatment options:

• IV tigecycline 

• Passive immunotherapy with IVIG ?

Surgical consult: 

• WBC ≧ 25,000
• Rising lactate ≧ 5 mmol/L
• Associated organ failure 
• Megacolon on imaging 
• Perforated bowel
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Case Two: Mr. Cole Ayetis
70 year-old male who had two episodes of C. difficile colitis over the 
three years. He is presenting with worsening abdominal pain and 
frequent watery diarrhea in the setting of recent clindamycin use for a 
left foot cellulitis. His multistep testing is positive for c. diff. 

AES Question 5:
70 year-old male who had two episodes of C. difficile colitis over the 
three years. He is presenting with worsening abdominal pain and 
frequent watery diarrhea in the setting of recent clindamycin use for a 
left foot cellulitis. His multistep testing is positive for c. diff. 

Which of the following treatment options would be appropriate?    

A. A tapered and pulsed regimen of oral vancomycin 
B. Vancomycin for 10 days followed by rifaximin for 20 days
C. Fidaxomicin for 10 days
D. Referral for fecal microbiota transplant 
E. All of the above
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Clostridioides Difficile: Recurrent Disease

First Recurrence:
**Treatment is dependent on therapy used for initial episode**

If metronidazole was used for the initial episode: 
• Vancomycin 125mg 4 times a day for 10 days (weak/low)

Clostridioides Difficile: Recurrent Disease

First Recurrence:
**Treatment is dependent on therapy used for initial episode**

If metronidazole was used for the initial episode: 
• Vancomycin 125mg 4 times a day for 10 days (weak/low)

If vancomycin was used for the initial episode:
• Use a prolonged taper and pulse vancomycin regimen (weak/low)
OR
• Use fidaxomicin 200mg twice a day (weak/moderate)
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Clostridioides Difficile: Recurrent Disease

Second or Subsequent Recurrence:

• Vancomycin in a tapered and pulsed regimen, OR

• Vancomycin for 10 days followed by rifaximin for 20 days, OR

• Fidaxomicin for 10 days, OR

• Fecal microbiota transplant 

Clostridioides Difficile: Recurrent Disease

Second or Subsequent Recurrence:

• Vancomycin in a tapered and pulsed regimen
(weak/low)

• Vancomycin for 10 days followed by rifaximin for 20 days 
(weak/low)

• Fidaxomicin for 10 days
(weak/low)

• Fecal microbiota transplant 
(strong/moderate)
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Fecal Microbiota Transplant

Benefits: 
• Well-accepted by patients
• ~75-85% success rate for 

recurrent CDI
• Safe in immuno-

compromised patients 
• Possible role in 

acute/subacute 
management

Harm:

Adverse events relatively rare: 

• diarrhea, cramping, 
belching, nausea, abd pain, 
transient fever

• Transmission of viral or 
bacterial enteritis

• Procedural complications

Clostridioides Difficile: The Future

1. Bezlotoxumab
• Currently available and FDA approved for secondary prevention

in patients at high risk for recurrent disease

2. Probiotics and Prebiotics
• Clinical trial protocols and results are extremely heterogeneous 
• May reduce incidence of CDI 50% in high risk populations

3. Vaccines
• Safe and with effective immune responses in Phase 1 trial 

4. Novel Antimicrobials:  
• CRS3123 (Phase 1) and Amixicile (preclinical development)
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Clostridioides Difficile: Community-Acquired

“No discharge from a health-care facility in the past 12 weeks or 
symptom onset within 48 hours of admission”

• More common in females and younger, healthier patients 

• Milder form of disease

• Patients usually have antibiotic exposure, a history of hospitalization in 
the past 12 months, or a clear occupational exposure

• Most often due to North American Pulsed Type (NAP) 1-like strain 

• Higher rate of recurrence compared to HA-CDI

Clostridioides Difficile: Pediatrics

Who to test: Children >2 years with prolonged or worsening diarrhea and 
risk factors or relevant exposures 

Treatment:
Non-severe: either metronidazole or vancomycin for initial episode or first 

recurrence

Severe/Fulminant: vancomycin with or without metronidazole for initial 
episode

Subsequent Recurrence: vancomycin pulse/taper or vancomycin/rifaximin or 
fecal microbiota transplant 
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Clostridioides Difficile: Prevention

Image courtesy of CDC/Melissa Dankel

• Antibiotic stewardship

• Hand washing

• Patient isolation 

• Gowns and gloves for providers

• Post-discharge room disinfection

• Daily bleach-based room cleaning 

• Antibiotic prophylaxis 

PRACTICE RECOMMENDATIONS
• Minimize the frequency and duration of high-risk antibiotics to reduce the risk 

of CDI (SOR A/LOE 2)

• Consider only testing patients with unexplained and new-onset ≧3 unformed 
stools in 24 hours (SOR C/LOE 3)

• Use a stool toxin test as part of a multistep algorithm to test for CDI        
(SOR C/LOE 3)

• The initial episode of CDI should be treated with oral vancomycin or oral 
fidaxomicin instead of metronidazole (SOR A/LOE 1)

• Fecal microbiota transplantation should be considered in patients with multiple 
recurrences of CDI (SOR A/LOE 2)
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Contact Information

Megan Mahowald, MD 

Email: megan.b.mahowald.mil@mail.mil
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Questions


