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Learning Objective

•Background, epidemiology, risk factors of CDI 

(Clostridioides Difficile Infection)

•Update on prevention, diagnosis and treatment 

of CDI

–ACG, IDSA guidelines, 2021 Update



What Is Clostridioides difficile?

•Gram positive

•Spore forming

•Anaerobic

•Rod

Source: CDC.



Microbiology

• Vegetative Form

– Survives on moist surfaces for up to 6 hours

– Susceptible to 

•Gastric acid

•Antibacterial soaps

•Alcohol based hand sanitizers

• Spore Form

– Survives on surfaces for months

– Resistant to 

•Gastric acid

•Alcohol based hand sanitizers, antibacterial soaps

•Rapidly changes to vegetative form



Clostridium difficile and the Microbiota

J Clin Invest. DOI: 10.1172/JCI72336.



AY Guh et al. 10.1056/NEJMoa1910215. Copyright © 2020 Massachusetts Medical Society.



U.S. National Estimates of the Burden and Incidence of CommunCity-

Associated CDI, Health Care–Associated CDI, and Total CDI, 2011–2017.

AY Guh et al. N Engl J Med. 2020;382:1320-1330.



Estimates of First Recurrences, Hospitalizations, and In-Hospital Deaths 

Associated with CDI, According to Epidemiologic Class, at 10 U.S. Emerging 

Infections Program Sites, 2011–2017.*

* The frequency of cases was weighted to account for sampling in two of the Emerging Infections Program sites 
(Colorado and Georgia) and sampling of health care-associated CDI cases. Recurrence refers to the first recurrent episode,
defined as a positive stool specimen within 2 to 8 weeks after the initial positive test. Hospitalization includes admission
on the day of or in the 6 calendar days after diagnosis of CDI. In-hospital deaths refer to deaths that occurred during hospitalization.
AY Guh et al. N Engl J Med. 2020;382:1320-1330.

Table 2. Estimates of First Recurrences, Hospitalizations, and In-Hospital Deaths Associated with CDI, According to Epidemiologic Class, at 10 U.S. Emerging 

Infections Program Sites, 2011-2017.*

Surveillance Year Estimated First Recurrences Estimated Hospitalization Estimated In-Hospital Deaths

Community-

Associated CDI

Health Care-

Associated CDI

Community-

Associated CDI

Health Care-

Associated CDI

Community-

Associated CDI

Health Care-

Associated CDI

2011 678 1959 1691 6145 159 889

2012 703 1848 2130 6527 161 571

2013 879 1665 2259 6398 202 581

2014 843 1690 2320 6537 142 670

2015 1066 1740 2633 6643 198 812

2016 1092 1380 2740 6024 190 750

2017 967 1221 2505 5483 164 573



Risk Factors of CDI

• Age older than 65

• Female gender

• Immunocompromised: DM, HIV, CKD, IBD

• Prior episode of CDI

• Exposure to antimicrobial agents, acid suppressive 

medications, chemotherapy

• Extended stay at a hospital or residence in a LTC facility

• Contact with contaminated environment and/or health worker 

hand colonization

• Direct contact with a patient with CDI



Classification of CDI
Healthcare Associated vs Community Acquired

Community-
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Health Care-
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* A recurrence was defined as a positive result on testing for C. difficile in a stool specimen during the period from 14 days through 56 days after the initial 
episode of C. difficile infection (CDI). Death from CDI was defined as any death occurring within 30 days after positive results on testing for C. difficile in a 
stool specimen. CA denotes community-associated, and NA not applicable because no deaths within 30 days were observed.

Table 3. Adjusted U.S. National Estimates of Recurrences and Deaths Associated with CDI, According to Epidemiologic Category, 2011.*

Characteristic Estimated Recurrences Recurrence Rate Estimated Deaths Death Rate

CA 

CDI

HCA

CDI

CA 

CDI

HCA

CDI

CA 

CDI

HCA

CDI

CA 

CDI

HCA

CDI

no. (95% CI)
no. per 100, 000 

persons (95% CI)
no. (95% CI)

no. per 100, 000 

persons (95% CI)

All cases
21, 600

(16,900–26,300)

61, 400

(40,200–82, 600)

7.0

(5.5–8.6)

19.9

(13.0–26.9)

2000

(1200–2800)

27, 300

(15,300–39,300)

0.7

(0.4–0.9)

8.9

(5.0–12.8)

Sex

Male
7800

(5100–10,500)

27,300

(12,800–41,800)

5.2

(3.4–6.9)

18.0

(8.5–27.6)

900

(450–1350)

12,300

(3800–20,700)

0.6

(0.3–0.9)

8.1

(2.5–13.7)

Female
13,800

(9900–17,600)

34,000

(18,700–49,400)

8.8

(6.3–11.3)

21.7

(12.0–31.6)

1100

(400–1700)

15,000

(6600–23,500)

0.7

(0.3–1.1)

9.6

(4.2–15.0)

Age group

1–17 yr
1400

(900–1900)

300

(100–500)

2.0

(1.3–2.7)

0.4

(0.1–0.7)
NA NA NA NA

18–44 yr
2600

(1300–3900)

3400

(1000–5700)

2.3

(1.1–3.4)

3.0

(0.9–5.0)

50

(0–120)
NA

<0.1

(0–0.1)
NA

45–64 yr
6200

(4000–8300)

9000

(4400–13,700)

7.5

(4.8–10.0)

10.9

(5.3–16.6)

420

(120–720)

4500

(1020–8000)

0.5

(0.1–0.9)

5.4

(1.2–9.7)

≥ 65 yr
11,400

(7400–15,400)

48,700

(28,100–69,200)

27.5

(17.9–37.2)

117.6

(67.9–167.2)

1500

(750–2200)

22,800

(11,300–34,200)

3.6

(1.8–5.3)

55.1

(27.3–82.6)

Race

White
19,600

(14,900–24,200)

54,900

(34,000–75,700)

8.1

(6.2–10.1)

22.8

(14.1–31.5)

1800

(980–2600)

25,700

(13,900–37,600)

0.8

(0.4–1.1)

10.7

(5.8–15.6)

Nonwhite
2000

(900–3200)

6500

(400–12,600)

3.0

(1.3–4.8)

9.7

(0.6–18.8)

200

(0–390)

1600

(0–3500)

0.3

(0.0–0.6)

2.4

(0.0–5.2)



Classification of CDI

•Healthcare associated vs Community acquired

•Severe CDI

–WBC > or = 15K or

–Serum creatinine >1.5 mg/dL

•Fulminant CDI

–Severe CDI + shock or hypotension or 

ileus or megacolon



Recurrence of CDI

•Re-onset of symptoms within 8-12 weeks of 

initial treatment
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Clinical Microbiology and Infection. 2012 1821-27DOI: (10.1111/1469-0691.12046). 



Risk Factors for Recurrence of CDI

•Demographics

–Age >65, immunecompromise, prior CDI, Comorbidities

•Exposures

–Concomitant antimicrobial, acid suppression medications

•Bacterial Factors

–Hypervirulent strain NAP/027/B1, antibacterial resistance

•Environment

–Frequent hospitalization, living in SNF



Diagnosis of CDI

CCNA, cell cytotoxicity neutralization assay; CDI, Clostridium difficile infection; EIA, enzyme immunoassay; GDH, glutamte dehydrogenase; 

LAMP, loop-mediated isothermal amplification assay; NAAT, nucleic acid amplification testing; PCR, polymerase chain reaction.
aAssuming C. difficile infection prevalence of 5%.

Copyright © 2021 Wolters Kluwer Health, Inc. and/or its subsidiaries. All rights reserved.

ACG Clinical Guidelines: Prevention, Diagnosis, and Treatment of Clostridioides difficile Infections.

Kelly, Colleen R.; Fischer, Monika; Allegretti, Jessica R.; LaPlante, Kerry; Stewart, David B.; Limketkai, Berkeley N.; Stollman, Neil H. Official journal of 

the American College of Gastroenterology. ACG116(6):1124-1147, June 2021. doi: 10.14309/ajg.0000000000001278.

Table 4. CDI testing modalities

Test Sensitivity (%) Specificity (%)
Positive predictive 

value (%)a

Negative predictive 

value (%)a

Distinguishes 

colonization from 

active infection

Other considerations

Toxigenic 

culture (47)
94 99 – – No

Detects toxin producing C. difficile

strains in culture. Not used 

clinically.

CCNA (12,47) 93 98 – – Yes
Demonstrates presence of free 

toxin B. Not used clinically.

GDH (4,45) 94–96 90–96 34–38 100 No
Does not distinguish nontoxigenic 

from toxigenic strains.

NAAT (PCR or 

LAMP) (4,44)
95–96 94–98 46 100 No Detects gene for toxin B

EIA for toxins A 

and B (4)
57–83 99 69–81 99 Yes Detects presence of free toxin

https://journals.lww.com/ajg/Fulltext/2021/06000/ACG_Clinical_Guidelines__Prevention,_Diagnosis,.12.aspx


Diagnosis of CDI

Copyright © 2021 Wolters Kluwer Health, Inc. and/or its subsidiaries. All rights reserved.

ACG Clinical Guidelines: Prevention, Diagnosis, and Treatment of Clostridioides difficile Infections.

Kelly, Colleen R.; Fischer, Monika; Allegretti, Jessica R.; LaPlante, Kerry; Stewart, David B.; Limketkai, Berkeley N.; Stollman, Neil H. Official journal of 

the American College of Gastroenterology. ACG116(6):1124-1147, June 2021. doi: 10.14309/ajg.0000000000001278.

Patient with 

suspected CDI

Start with a highly sensitive test: 

GDH or NAAT

Positive

Proceed to more specific 

test: Toxin EIA

Negative

Not CDI

Positive

CDI

Negative

1. Not CDI/colonized 

OR

2. False negative Toxin EIA

OR

3. Toxin levels below the 

threshold of detection

Consider other possible 

causes of symptoms

Consider NAAT in GDH 

negative patients with high 

clinical suspicion

Empiric treatment if high 

clinical suspicion 

https://journals.lww.com/ajg/Fulltext/2021/06000/ACG_Clinical_Guidelines__Prevention,_Diagnosis,.12.aspx


Treatment of CDI

•Metronidazole

•Vancomycin

•Fidaxomicin

•Bezlotoxumab

•Fecal Microbiota Transplantation 

•Surgery

•Triage for severity and risk stratification for recurrence 



Treatment of Non-Severe CDI: 
Initial Episode

•Oral vancomycin 125 mg 4 times daily for 10 

days OR

•Oral fidaxomicin 200 mg twice daily for 10 days

•Oral metronidazole 500 mg 3 times daily for 

10 days

–Low risk patients



Treatment of Severe CDI: 
Initial Episode

•Vancomycin 125 mg 4 times a day for 10 days 

OR

•Fidaxomicin 200 mg twice daily or 10 days 

•Metronidazole should not be used



Clinical Success in the 301, 302, and Combined Studies (A); Clinical 

Success by Clostridium difficile Severity and Recurrence
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The content of this slide may be subject to copyright: please see the slide notes for details.
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Treatment of Fulminant CDI

•Vancomycin 500 mg PO every 6 hours daily with 

parenteral metronidazole 500 mg every 8 hours 

•Vancomycin enemas (500 mg every 6 hours) for 

patients with ileus

•FMT for patients refractory to antimicorbial

therapy and poor surgical candidates



Strategies for Managing Recurrent CDI

•Switching antibiotics

•Taper and /or pulsed vancomycin for at least 

6 weeks

•Adding a “chaser” either rifaximin or fidaxomicin

•Bezlotoxumab

•FMT



Treatment of Recurrent CDI: First Recurrence

•Tapering/pulsed-dose vancomycin for patients 

experiencing a first recurrence after an initial 

course of fidaxomicin, vancomycin, or 

metronidazole 

•Fidaxomicin for patients experiencing a first 

recurrence after an initial course of vancomycin 

or metronidazole



Fidaxomicin vs. Vancomycin in 2 Large 
Phase 3 Trials

Louie et al. New Eng J Med. 2011. 364 (5) 422-31; Cornely et al. Lancet. 2012. 12 (4) 281-289.
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Bezlotoxumab

• Human monoclonal ab that binds to toxin B and prevent it from 

entering GI cell layer, preventing colonic cell damage

• Approved by FDA in 2016

• Administered as single weight based IV infusion as an adjunct to 

standard antimicrobial therapy (within 6 days of starting)

• Average wholesale drug cost is $4,560 per 1000-mg vial

• Age >65, 2nd episode of CDI within past 6 month, 

immunocompromised or severe CDI

• Caution in patients with h/o HF



Participants With Recurrent Clostridium difficile

Infection During the 12-Week Follow-Up Period

Wilcox MH et al. N Engl J Med. 376:305-317.
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Fecal Microbiota Transplantation

•Meta-analysis by Quarishi et al in APT 2017

•7 studies (7 RCT, 30 case series)

•FMT overall effectiveness of 92%

•FMT > effective than vancomycin taper for 

recurrent/refractory CDI

•Lower administration > effective than 

upper administration

•No difference between fresh and frozen FMT



Fecal Microbiota Transplantation

•Severe and fulminant CDI refractory to 

antibiotic therapy 

–Poor surgical candidates 

•Patients experiencing their second or further 

recurrence of CDI



Fecal Microbiota Transplantation

•FMT be delivered through colonoscopy 

or capsules 

–Delivery by enema if other methods are unavailable

•Repeat FMT for patients experiencing a 

recurrence of CDI within 8 weeks of an 

initial FMT 



Suppressive and Prophylactic Vancomycin

•Indicated for patients with rCDI

–Not candidates for FMT

–Relapsed after FMT 

–Require ongoing or frequent courses of antibiotics 

•Oral vancomycin prophylaxis 

–Low-dose vancomycin 125 mg once daily until 5 days 

after completion of systemic antibiotics.



Surgical Therapy

•Standard treatment modality for refractory 

severe and fulminant CDI particularly in cases of  

toxic megacolon, ischemia or perforation

•Better outcome with total colectomy with end 

ileostomy and a stapled rectal stump than partial 

colectomy

•A diverting loop ileostomy with colonic 

lavage and intraluminal vancomycin 



CDI in IBD

• Test for C. difficile in patients with IBD presenting with an acute flare 

associated with diarrhea 

• Vancomycin 125 mg p.o. 4 times a day for 14 days

• Immunosuppressive IBD therapy should not be held during anti-CDI 

therapy in the setting of disease flare

• Consider escalation of therapy if there is no symptomatic 

improvement with treatment of CDI.

• FMT should be considered for recurrent CDI in patients with IBD



Conclusion

• Common and challenging clinical problem

• Infection control and antibiotic stewardship program in hosp settings 

have been effective in reducing incidence of CDI

• Community spread is a growing problem

• Challenges in diagnosis, highly sensitive toxin assay needed

• Narrow spectrum antibiotics for CDI have less impact on gut 

microbiota and reduce risk of recurrence

• FMT has emerged as an effective treatment but? best method of 

delivery, optimal donor screening, and long term safety



Answer to Question

D. Fecal Microbiota Transplantation


