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Background. Clostridioides difficile infections (CDIs) are associated with significant morbidity, mortality, and economic 
burden globally. International guidelines conflict on various aspects of management, so we conducted a clinician survey to 
evaluate global practice variability on CDI diagnosis, treatment, and prophylaxis to inform future clinical trials.

Methods. An anonymous online survey through REDCap was distributed through multiple channels. Attending physicians, 
infectious disease pharmacists, and fellows in infectious diseases or medical microbiology who had managed ≥3 cases of CDI in 
the preceding year were eligible. Responses were compared across continents by chi-square test.

Results. Three hundred fifty-nine survey responses were collected from 31 countries and 6 continents (North America 80.5%, 
Europe 11.7%, other continents 7.8%). A 2-step CDI diagnostic algorithm was used by 75.8% of respondents with heterogeneity in 
assay type. Similarly, there was significant variability in first-line agents for the treatment of first episodes and first recurrences of 
uncomplicated CDI and a lack of consensus on treatments for fulminant CDI. Secondary CDI prophylaxis during antibiotic 
re-exposure was most commonly used in North America (84.1%), followed by other continents (50.0%) and Europe (31.0%; 
P < .001). Oral vancomycin was the most frequently used agent (96.3%), with significant variability in the dose (125–500 mg 
daily) and duration (1–28 days; P < .01).

Conclusions. Substantial global variability exists with respect to CDI diagnosis, treatment, and secondary prophylaxis, likely 
due to divergent guidelines and a paucity of robust evidence. These findings highlight critical knowledge gaps and areas of 
clinical equipoise and underscore the need for further randomized controlled trials to establish harmonized international best 
practices for CDI.

Received 19 February 2025; editorial decision 17 April 2025; accepted 21 April 2025; 
published online 24 April 2025

Correspondence: Connor Prosty, MD, 1001 Decarie Blvd E5-1820, Montréal, QC, Canada H4A 
3J1 (connor.prosty@mail.mcgill.ca); or Emily McDonald, MD, 1001 Decarie Blvd E5-1820, 
Montréal, QC, Canada H4A 3J1 (emily.mcdonald@mcgill.ca).

Open Forum Infectious Diseases® 

© The Author(s) 2025. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. This is an Open Access article distributed under the terms of the 

Creative Commons Attribution-NonCommercial-NoDerivs licence (https://creativecommons. 
org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of 
the work, in any medium, provided the original work is not altered or transformed in any 
way, and that the work is properly cited. For commercial re-use, please contact reprints@oup.
com for reprints and translation rights for reprints. All other permissions can be obtained 
through our RightsLink service via the Permissions link on the article page on our site—for fur
ther information please contact journals.permissions@oup.com. 
https://doi.org/10.1093/ofid/ofaf248

https://orcid.org/0000-0001-6790-220X
https://orcid.org/0000-0002-4926-5195
https://orcid.org/0009-0008-3785-4452
https://orcid.org/0000-0002-2267-4239
https://orcid.org/0000-0003-0783-0624
mailto:connor.prosty@mail.mcgill.ca
mailto:emily.mcdonald@mcgill.ca
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1093/ofid/ofaf248


Graphical Abstract

Keywords. Clostridioides difficile; international; prophylaxis; survey; vancomycin.

Clostridioides difficile is a leading etiology of nosocomial infec
tion, with an estimated global incidence of 49 cases/100 000 
person-years, which corresponds to ∼8 million cases total an
nually [1]. Up to 30% of cases of Clostridioides difficile infection 
(CDI) recur, and ∼5% result in death [2]. The associated eco
nomic burden exceeds 6 billion dollars annually in the 
United States alone [3].

Multiple guidelines on the management of CDI exist, includ
ing those from the American College of Gastroenterology 
(ACG) [4], the Association of Medical Microbiology and 
Infectious Disease (AMMI) Canada [5], the European Society 
of Clinical Microbiology and Infectious Diseases (ESCMID) 
[6, 7], and the Infectious Diseases Society of America (IDSA) 
[8, 9]. While the guidelines are all based on similar evidence, rec
ommendations are inconsistent across multiple aspects of CDI 
management including diagnostic testing, treatment of index 
episodes and recurrences, management of fulminant CDI, and 
the use of secondary CDI prophylaxis. (Supplementary 
Table 1). Conflicting recommendations across these fundamen
tal components of CDI care imply a lack of international con
sensus and may identify potential knowledge gaps. However, 
it is unknown whether these variable recommendations trans
late to global differences in the management of CDI. A recent 
international survey identified wide practice variation in the 
treatment of Staphylococcus aureus bacteremia [10], and this 
helped inform the development of the Staphylococcus aureus 
Network Adaptive Platform (SNAP) trial [11]. In a similar man
ner, this cross-sectional survey aimed to assess various elements 

of clinician diagnosis and management of CDI globally, with the 
intent of identifying questions for a potential CDI platform trial. 
We hypothesize that there are significant geographic differences 
in CDI practice. Secondary CDI prophylaxis was the primary 
aim because there is a paucity of randomized controlled trials 
(RCTs) and only conflicting, low-quality observational data 
supporting this practice [12].

METHODS

Ethics and Consent

This cross-sectional survey was approved by the McGill 
University Health Centre research ethics board (2025-10917). 
Informed consent was implied by responding to the survey. 
Responses were entirely anonymous, voluntary, and without fi
nancial incentive.

Survey Design

This survey was administered through REDCap and adhered to 
the Consensus-Based Checklist for Reporting of Survey Studies 
(CROSS) reporting guidance [13]. The survey was designed to 
capture practices relating to (1) secondary CDI prophylaxis as 
the primary objective and (2) CDI diagnosis and management 
as the secondary objective. The survey was divided into 2 parts, 
1 for each objective, disseminated through a single link, with an 
opt-out option for the second part to encourage more respons
es to the first. Anonymized demographic data were collected. 
Survey questions were conceived by identifying areas where 
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the ACG [4], AMMI [5], ESCMID [6], and IDSA [8, 9] CDI 
guidelines conflicted, where recommendations were based on 
weak evidence (Supplementary Table 1), or from personal ob
servations of heterogeneous clinical practice. Drafts of survey 
questions circulated for 3 rounds of edits among the collabora
tors to optimize the survey’s ease of use, pertinence, and read
ability. Participants were unable to abstain from answering 
questions but were able to answer “unsure” to opinion ques
tions. A copy of the survey is available in Supplementary File 1.

Survey Eligibility

Physicians with an active unrestricted medical license (ie, 
attending physicians) in any specialty, infectious disease phar
macists, and fellows in infectious diseases and/or medical 
microbiology who had managed ≥3 adult cases of CDI in the 
preceding year were eligible to participate. The 3-case threshold 
was established to ensure a minimum level of experience, while 
still being inclusive of diverse perspectives. Trainees in other 
disciplines were ineligible.

Survey Distribution

The survey was available in both English and French. A publicly 
accessible link to the online REDCap survey was distributed 

through various channels including X (formerly Twitter), 
Bluesky, and infectious disease, gastroenterology, and internal 
medicine society websites, forums, and listservs. Participants 
were encouraged to share the link with colleagues. The survey 
remained open to responses from September 19, 2024, to 
December 1, 2024.

Statistical Analyses

Survey responses that did not enter their country of practice, 
were identical or ineligible, had incoherent responses to written 
questions, or straightlined (ie, selected the first option for all 
questions) were removed. Partially completed responses were 
retained as long as at least 1 nondemographics question was an
swered. Variables with missing data were omitted. Data were 
presented as proportions. Responses were grouped according 
to the respondent’s continent and were compared by chi-square 
test. Because this was an exploratory analysis, we did not adjust 
for multiple hypothesis testing. All analyses were conducted in 
R (version 4.3.2; R Foundation for Statistical Computing, 
Vienna, Austria). A geographic representation of survey re
sponses was rendered using rworlmap [14], and an alluvial 
plot of sequential treatment selection was generated using 
Raw Graphs 2.0 [15].

Figure 1. Geographic representation of survey respondents.
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RESULTS

Participant Demographics

Among a total of 450 responses, there were 359 eligible survey 
responses (79.8%). Of those excluded, 86 (19.1%) were because 
only demographics questions were answered, 3 (0.7%) had 
treated <3 cases of CDI in the preceding year, and 2 (0.4%) 
were ineligible practitioners. Responses spanned 31 countries 
(Supplementary Table 2) and 6 continents (North America 
289 [80.5%], Europe 42 [11.7%], Australia 14 [3.9%], Asia 7 
[1.9%], South America 4 [1.1%], Africa 3 [0.8%]) (Figure 1). 
For comparisons, Australia, Asia, South America, and Africa 
were grouped as other continents (28 [7.8%]). The majority of 
participants were attending physicians (81.9%) and had man
aged >10 cases of adult CDI within the preceding year 
(57.4%) (Table 1). Infectious disease specialists and/or medical 
microbiologists comprised the majority of physician respon
dents (81.8%), and university centers were the most common 

practice location (58.5%). Most participants were clinicians 
who allocated ≤25% of their working hours to research activities 
(85.5%). Two hundred fifty-six (71.3%) of the participants also 
responded to the second survey on diagnostics and treatments.

Diagnosis

A 2-step algorithm was most often (75.8%) used for the diagno
sis of CDI (Table 2). The most common first tests included nu
cleic acid amplification tests (NAATs; 59.8%), glutamate 
dehydrogenase assays (27.3%), or directly performing a toxin 
enzyme immunoassay (EIA) (25.4%). The toxin EIA was the 
most common second step (44.5%) for those who started 

Table 1. Demographics of the Survey Participants

North 
America 
n = 289, 
No. (%)

Europe 
n = 42, 
No. (%)

Other 
Continents 
n = 28, No. 

(%)

Total 
n = 359, 
No. (%)

Training

Attending 241 (83.4) 28 (66.7) 25 (89.2) 294 (81.9)

Infectious disease/medical   
microbiology fellow

17 (5.8) 12 (28.6) 2 (7.1) 31 (8.6)

Infectious disease pharmacist 31 (10.7) 2 (4.8) 1 (3.6) 34 (9.5)

Cases of CDI managed in the last year

3–10 114 (39.4) 23 (54.8) 16 (57.1) 153 (42.6)

>10 175 (60.5) 19 (45.2) 12 (42.9) 206 (57.4)

Medical specialty

Infectious diseases 200 (77.5) 24 (60.0) 22 (81.5) 246 (75.7)

Medical microbiology 8 (3.1) 12 (30.0) 0 (0.0) 20 (6.2)

General internal Medicine 32 (12.4) 2 (5.0) 1 (3.7) 35 (10.7)

Othera 18 (7.0) 2 (5.0) 4 (14.8) 24 (7.4)

Years of practice as an attending

<5 71 (29.5) 10 (35.7) 10 (40.0) 91 (31.0)

6–10 39 (16.2) 10 (35.7) 5 (20.0) 54 (18.4)

11–20 70 (29.0) 2 (7.1) 5 (20.0) 77 (26.2)

>20 61 (25.3) 6 (21.4) 5 (20.0) 72 (24.5)

Predominant practice setting

Community hospital 121 (41.9) 9 (21.4) 5 (17.9) 135 (37.6)

University hospital 156 (54.0) 32 (76.2) 22 (78.6) 210 (58.5)

Outpatient clinics 8 (2.8) 1 (2.4) 1 (3.6) 10 (2.8)

Otherb 4 (1.4) 0 (0.0) 0 (0.0) 4 (1.1)

Percentage of work hours allocated to research activities

0 92 (31.8) 12 (28.6) 3 (10.7) 107 (29.8)

1–25 156 (54.0) 25 (59.5) 19 (67.9) 200 (55.7)

26–50 24 (8.3) 5 (11.9) 5 (17.9) 34 (9.5)

51–75 12 (4.2) 0 (0.0) 0 (0.0) 12 (3.3)

>75 5 (1.7) 0 (0.0) 1 (3.6) 6 (1.7)

Abbreviation: CDI,Clostridioides difficile infection.
aIncludes emergency medicine, gastroenterology, intensive care, other internal medicine 
subspecialties, and other (family medicine, etc.).
bDefined according to the participant.

Table 2. CDI Diagnostics

Algorithm

North America 
n = 197, No. 

(%)

Europe 
n = 37, 
No. (%)

Other 
Continents 

n = 22, No. (%)

Total 
n = 256, 
No. (%)

P 
Value

No. of steps in the diagnostic algorithm

1 49 (24.9) 6 (16.2) 7 (31.8) 62 (24.2) .36

2 148 (75.1) 31 (83.8) 15 (68.1) 194 (75.8)

First stepa

GDH 43 (21.8) 21 (56.8) 6 (27.3) 70 (27.3) <.001

NAAT 126 (64.0) 16 (43.2) 11 (50.0) 153 (59.8) .040

Toxin EIA 47 (23.9) 7 (18.9) 11 (50.0) 65 (25.4) .017

TC/CCNA 0 (0.0) 1 (2.7) 0 (0.0) 1 (0.39) .051

Unsure 15 (7.6) 1 (2.7) 0 (0.0) 16 (6.3) NT

Second stepb

GDH 18 (9.1) 0 (0.0) 0 (0.0) 18 (7.0) .055

NAAT 45 (22.8) 11 (29.7) 7 (31.8) 63 (24.6) .48

Toxin EIA 86 (43.7) 20 (54.1) 8 (36.4) 114 (44.5) .37

TC/CCNA 4 (2.0) 0 (0.0) 0 (0.0) 4 (1.6) .54

Unsure 12 (6.1) 2 (5.4) 0 (0.0) 14 (5.5) NT

Frequency of treating patients with NAAT+/toxin- resultsc

Never 14 (7.7) 2 (5.6) 4 (18.2) 20 (8.3) .11

1%–25% 49 (26.8) 11 (30.6) 5 (22.7) 65 (27.0)

26%–50% 26 (14.2) 9 (25.0) 4 (18.2) 39 (16.2)

51%–75% 24 (13.1) 0 (0.0) 3 (13.6) 27 (11.2)

76%–99% 28 (15.3) 2 (5.6) 4 (18.2) 34 (14.1)

100% 14 (7.7) 2 (5.6) 2 (9.1) 18 (7.5)

Unsure 5 (2.7) 3 (8.3) 0 (0.0) 8 (3.3)

NA 23 (12.6) 7 (19.4) 0 (0.0) 30 (12.4)

Definition of recurrence for the purposes of treatment

≤30 d 34 (17.3) 13 (35.1) 8 (36.4) 55 (21.5) .30

≤56 d 36 (18.3) 5 (13.5) 3 (13.6) 44 (17.2)

≤90 d 71 (36.0) 9 (24.3) 6 (27.3) 86 (33.6)

≤120 d 6 (3.0) 1 (2.7) 0 (0.0) 7 (2.7)

≤180 d 31 (15.7) 3 (8.1) 2 (9.1) 36 (14.1)

Otherb 4 (2.0) 1 (2.7) 0 (0.0) 5 (2.0)

Unsure 15 (7.6) 5 (13.5) 3 (13.6) 23 (9.0)

The bold values denote statistical significance.

Abbreviations: CCNA, cell cytotoxicity neutralization assay; EIA enzyme immunoassay; 
GDH, glutamate dehydrogenase; NA, not applicable (the testing algorithm does not 
include an NAAT and toxin EIA); NAAT, nucleic acid amplification test; NT, not tested; TC, 
toxigenic culture.
aTotals for the column may be greater than the total in the individual groups because certain 
algorithms used multiple tests in a single step.
bDefined according to the participant.
cParticipants with institutions that use NAATs and Toxin EIAs.
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with NAAT and GDH. For patients with discordant NAAT and 
toxin EIA results (ie, NAAT+/toxin), 8.3% reported never giv
ing treatment for CDI, 7.5% always treated for CDI, and the re
mainder administered CDI treatment some of the time.

Treatment of Uncomplicated CDI

When selecting a treatment regimen, 33.6% considered CDI with
in 90 days of a prior episode to be a recurrence, 21.5% ≤30 days, 
17.2% ≤56 days, and the remainder used other cutoffs (P = .30).

An alluvial diagram depicting the relationship between the se
quential treatment choices and episodes of uncomplicated CDI is 
presented in Figure 2. For an index episode of CDI, the majority 
preferred oral vancomycin both when risk factors for recurrence 
(as defined by the participant) were absent (80.8%) and when 
they were present (66.1%; P < .001 for both) (Table 3). For first 
recurrences, vancomycin pulse and taper (P-T; 34.3%), 

fidaxomicin (26.9%), and repeated vancomycin (20.4%) were 
the preferred regimens (P < .01). Vancomycin P-T remained 
the most frequently used agent (29.8%) for second recurrences, 
followed by fidaxomicin (19.6%) and fecal microbiota transplant 
(FMT; excluding commercial microbiota products [VOWST, 
REBYOTA etc.]; 17.6%; P = .36). For third recurrences, respon
dents most often used FMT (43.3%; P = .11).

For first and subsequent recurrences, most participants 
would consider randomizing their patients to vancomycin 
P-T vs fidaxomicin (68.2%) or fidaxomicin P-T (55.9%), and 
nearly half (49.4%) would consider randomizing their patients 
to fidaxomicin vs fidaxomicin P-T.

Treatment of Fulminant CDI

For fulminant CDI without ileus, vancomycin was the most fre
quently used agent (92.9%; P < .001), with the majority using 

Figure 2. Alluvial diagram of the sequential treatment selection for CDI. Abbreviations: CDI, Clostridioides difficile infection; FMT, fecal microbiota transplant; P-T, pulse 
and taper.
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Table 3. Treatment of Uncomplicated CDI

Antibiotic
North America 

n = 188, No. (%)
Europe 

n = 36, No. (%)
Other Continents 
n = 21, No. (%)

Total 
n = 245, No. (%) P Value

Uncomplicated CDI without risk factors for recurrence

Metronidazole 5 (2.7) 3 (8.3) 7 (33.3) 15 (6.1) <.001

Vancomycin 155 (82.4) 29 (80.6) 14 (66.7) 198 (80.8)

Fidaxomicin 27 (14.4) 4 (11.1) 0 (0.0) 31 (12.7)

Othera 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.4)

Uncomplicated CDI with risk factors for recurrence

Metronidazole 0 (0.0) 1 (2.8) 3 (14.3) 4 (1.6) <.001

Vancomycin 126 (67.0) 18 (50.0) 18 (85.7) 162 (66.1)

Vancomycin P-T 3 (1.6) 1 (2.8) 0 (0.0) 4 (1.6)

Fidaxomicin 56 (29.8) 15 (41.7) 0 (0.0) 71 (29.0)

Fidaxomicin P-T 0 (0.0) 1 (2.8) 0 (0.0) 1 (0.4)

Fidaxomicin + bezlotoxumabb 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.4)

Othera 2 (1.06) 0 (0.0) 0 (0.0) 2 (0.8)

Uncomplicated first recurrence

Vancomycin 34 (18.1) 7 (19.4) 9 (42.9) 50 (20.4) .0012

Vancomycin P-T 68 (36.2) 8 (22.2) 8 (38.1) 84 (34.3)

Vancomycin P-T + commercial microbiota product 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.4)

Vancomycin + bezlotoxumab 2 (1.1) 2 (5.6) 0 (0.0) 4 (1.6)

Fidaxomicin 52 (27.7) 14 (38.9) 0 (0.0) 66 (26.9)

Fidaxomicin P-T 19 (10.1) 4 (11.1) 1 (4.8) 24 (9.8)

Fidaxomicin + bezlotoxumab 6 (3.2) 1 (2.8) 0 (0.0) 7 (2.9)

FMT 1 (0.5) 0 (0.0) 3 (14.3) 4 (1.6)

Othera 3 (1.6) 0 (0.0) 0 (0.0) 3 (1.2)

Unsure 2 (1.1) 0 (0.0) 0 (0.0) 2 (0.8)

Uncomplicated second recurrence

Vancomycin 0 (0.0) 0 (0.0) 1 (4.8) 1 (0.4) .36

Vancomycin P-T 55 (29.3) 10 (27.8) 8 (38.1) 73 (29.8)

Vancomycin P-T + commercial microbiota product 3 (1.6) 0 (0.0) 0 (0.0) 6 (2.4)

Vancomycin P-T + bezlotoxumab 6 (3.2) 0 (0.0) 0 (0.0) 3 (1.2)

Fidaxomicin 35 (18.6) 9 (25.0) 4 (19.0) 48 (19.6)

Fidaxomicin + commercial microbiota product 3 (1.6) 0 (0.0) 0 (0.0) 3 (1.2)

Fidaxomicin P-T 25 (13.3) 4 (11.1) 2 (9.5) 31 (12.7)

Fidaxomicin P-T + bezlotoxumab 8 (4.3) 0 (0.0) 0 (0.0) 8 (3.3)

Fidaxomicin P-T + commerical microbiota product 4 (2.1) 0 (0.0) 0 (0.0) 4 (1.6)

Fidaxomicin + bezlotoxumab 5 (2.7) 1 (2.8) 0 (0.0) 6 (2.4)

FMT 33 (17.6) 6 (16.7) 4 (19.0) 43 (17.6)

Othera 1 (0.5) 2 (5.6) 0 (0.0) 3 (1.2)

Unsure 10 (5.3) 4 (11.1) 2 (9.5) 16 (6.5)

Uncomplicated third recurrence

Vancomycin 0 (0.0) 0 (0.0) 1 (4.8) 1 (0.4) .11

Vancomycin + bezlotoxumab 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.4)

Vancomycin P-T 16 (8.5) 2 (5.6) 6 (28.6) 24 (9.8)

Vancomycin P-T + commercial microbiota product 4 (2.1) 0 (0.0) 0 (0.0) 4 (1.6)

Vancomycin P-T + bezlotoxumab 6 (3.2) 0 (0.0) 0 (0.0) 6 (2.4)

Fidaxomicin 19 (10.1) 3 (8.3) 4 (19.0) 26 (10.6)

Fidaxomicin + commercial microbiota product 2 (1.1) 0 (0.0) 0 (0.0) 2 (0.8)

Fidaxomicin P-T 15 (8.0) 4 (11.1) 0 (0.0) 19 (7.8)

Fidaxomicin P-T + bezlotoxumab 4 (2.1) 2 (5.6) 0 (0.0) 6 (2.4)

Fidaxomicin P-T + commercial microbiota product 7 (3.7) 0 (0.0) 0 (0.0) 7 (2.9)

Fidaxomicin + bezlotoxumab 2 (1.1) 0 (0.0) 0 (0.0) 2 (0.8)

FMT 80 (42.6) 18 (50.0) 8 (38.1) 106 (43.3)

Othera 11 (5.9) 3 (8.3) 0 (0.0) 14 (5.7)

Unsure 21 (11.2) 4 (11.1) 2 (9.5) 27 (11.0)
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500 mg orally (PO) 4 times a day (QID; 66.5%; P < .001) 
(Table 4) and adjunctive intravenous metronidazole (75.5%; 
P < .001). Intrarectal vancomycin was used by a minority 
(17.4%). Results were similar when ileus was present; however, 
the majority administered intrarectal vancomycin in this cir
cumstance (78.4%; P < .05).

Regardless of ileus, for fulminant CDI most respondents 
would randomize their patients to vancomycin 250–500 mg 
PO QID vs fidaxomicin (59.8%) or adjunctive intravenous tige
cycline vs metronidazole (51.5%), and nearly half (47.7%) 
would randomize to vancomycin 125 mg vs 500 mg PO QID.

Secondary C. difficile Prophylaxis

Most participants had used secondary CDI prophylaxis during 
antibiotic re-exposure (75.2%), but use significantly varied geo
graphically (North America 84.1%, Europe 31.0%, other conti
nents 50.0%; P < .001) (Table 5). Among users of prophylaxis, 
it was considered by 56.7% after a single episode of CDI, 31.3% 
only after 2 episodes, and 4.9% only after 3 or more episodes. 
The time frame after an episode of CDI where secondary 
CDI prophylaxis was considered was <3 months in 23.5%, 3– 
6 months in 32.1%, 6–12 months in 31.7%, 1–5 years in 3.7%, 
and at any time in 4.9%. More than half of participants identi
fied nitrofurantoin (63.7%), oral or intravenous metronidazole 
(63.0%), intravenous vancomycin (58.1%), and fosfomycin 
(53.3%) as systemic antibiotics not requiring prophylaxis 
(Supplementary Table 3). Only 11.5% of participants reported 
administering prophylaxis irrespective of the systemic 
antibiotic.

Vancomycin was used for secondary CDI prophylaxis by 
96.3%. The dosages of oral vancomycin used were 125 mg 
BID (51.2%), 125 mg daily (38.0%), 125 mg QID (8.9%), a taper 
(0.4%), and other (1.2%; P < .001). Secondary CDI prophylaxis 
was most commonly dosed based on the duration of systemic 
antibiotics, with 28.0% matching the systemic antibiotic dura
tion and 60.0% extending the duration by an additional week 
(P < .001). Similarly, when systemic antibiotics were required 
during the treatment of CDI, 16.8% extended CDI treatment 
for the duration of systemic antibiotics and 56.7% extended 
treatment by a week after cessation of systemic antibiotics 

(P < .001). Notwithstanding how common the use of secondary 
prophylaxis was overall, the majority (83.8%) of participants 
stated that they would enroll their patients in an RCT of sec
ondary vancomycin prophylaxis vs placebo.

DISCUSSION

This comprehensive international survey on CDI practice pat
terns revealed multiple areas of heterogeneous practice in the 
diagnosis, treatment, and secondary prophylaxis of CDI both 
within and across geographical regions. Secondary vancomycin 
prophylaxis was more commonly used in North America, and 
there was no consensus on its dose, duration, or time frame of 
use. Although vancomycin was the most commonly used agent 
for first episodes and as a P-T for recurrences, there was 
heterogeneity.

There was significant variability in the diagnosis of CDI in
cluding 1- vs 2-step testing and which test or tests comprise 
each step. The results for this series of questions were naturally 
influenced by the availability of tests in a given center and local 
guidelines. Indeed, standalone NAATs were favored in North 
America [8, 9], whereas 2-step testing with a toxin EIA was fa
vored in Europe [6]. There is no consensus on the optimal testing 
algorithm for CDI [4–6, 9]. Head-to-head studies comparing 
different algorithms or modalities and how they impact the 
decision to treat and subsequent clinical outcomes are lacking 
[16]. Further, the interpretation of NAAT+/toxin- results and as
sessment of those who require CDI treatment are controversial, 
which was also reflected in our findings [17, 18]. Consequently, 
this area can benefit from more research.

There are numerous treatments available for CDI including 
oral antibiotics (ie, vancomycin, fidaxomicin, metronidazole) 
that can be administered in various regimens (eg, 10–14 days, 
P-T regimen) and adjunctive microbiome agents (ie, 
VOWST, REBYOTA, and FMT). Head-to-head trials of several 
of these therapies are lacking, as well as trials combining these 
treatments, in addition to issues related to cost and access [19]. 
These knowledge gaps are reflected in our findings, where there 
was inconsistent treatment selection. Although the IDSA [9] 
and ESCMID [6] recommend fidaxomicin over vancomycin 

Table 3. Continued

Antibiotic
North America 

n = 188, No. (%)
Europe 

n = 36, No. (%)
Other Continents 
n = 21, No. (%)

Total 
n = 245, No. (%) P Value

Would consider randomizing to:

Vancomycin P-T vs fidaxomicin for first and subsequent recurrences 135 (71.8) 19 (52.8) 13 (61.9) 167 (68.2) NT

Vancomycin P-T vs fidaxomicin P-T for first and subsequent recurrences 120 (63.8) 9 (25.0) 8 (38.1) 137 (55.9) NT

Fidaxomicin vs fidaxomicin P-T for first and subsequent recurrences 101 (53.7) 13 (36.1) 7 (33.3) 121 (49.4) NT

The bold values denote statistical significance.

Abbreviations: CDI, Clostridioides difficile infection; FMT, fecal microbiota transplantation, commercial microbiota products (eg, VOWST, REBYOTA, etc.); NT, not tested; P-T, pulse and taper.
aDefined according to the participant.
bAt the time the survey was conducted bezlotoxumab was still on the market. It has since been discontinued.
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as first-line for index episodes of CDI due to a reduced risk of 
recurrence [16], most respondents preferred vancomycin. This 
may be due to regional availability of fidaxomicin, as well as 

concerns regarding its cost [19]. Similarly, bezlotoxumab’s up
take was low (<10%) despite strong guideline recommenda
tions on its use for recurrences [4, 6, 9], which is possibly 

Table 4. Treatment of Fulminant CDI

Antibiotic
North America 

n = 185, No. (%)
Europe 

n = 35, No. (%)
Other Continents 
n = 21, No. (%)

Total 
n = 241, No. (%) P Value

Without concomitant ileus

Oral CDI antibiotic

Vancomycin 175 (94.6) 30 (85.7) 19 (90.5) 224 (92.9) .0026

Fidaxomicin 4 (2.1) 5 (14.3) 2 (9.5) 11 (4.6)

Othera 6 (3.2) 0 (0.0) 0 (0.0) 6 (2.5)

Adjunctive treatment

Metronidazole 148 (80.0) 20 (57.1) 14 (66.7) 182 (75.5) <.001

Tigecycline 0 (0.0) 3 (8.6) 0 (0.0) 3 (1.2)

Metronidazole + tigecycline 2 (1.1) 1 (2.9) 1 (4.8) 4 (1.7)

Metronidazole + FMT 0 (0.0) 0 (0.0) 3 (14.3) 3 (1.2)

FMT 1 (0.5) 0 (0.0) 0 (0.0) 1 (0.4)

None 34 (18.4) 11 (31.4) 3 (14.3) 48 (19.9)

Adjunctive intrarectal vancomycin

Yes 30 (16.2) 9 (25.7) 3 (14.3) 42 (17.4) .37

No 155 (83.8) 26 (74.3) 18 (85.7) 199 (82.6)

Dose of oral vancomycin

125 mg QID 29 (16.6) 10 (33.3) 6 (31.6) 45 (20.0) .0060

250 mg QID 16 (9.1) 7 (23.3) 5 (26.3) 28 (12.5)

500 mg QID 128 (73.1) 13 (43.3) 8 (42.1) 149 (66.5)

Othera 2 (1.1) 0 (0.0) 0 (0.0) 2 (0.9)

With concomitant ileus

Oral CDI antibioticb

Vancomycin 171 (92.4) 28 (80.0) 18 (85.7) 217 (90.0) .0043

Fidaxomicin 4 (2.2) 6 (17.1) 3 (14.3) 13 (5.4)

Vancomycin + fidaxomicin 3 (1.6) 1 (2.9) 0 (0.0) 4 (1.7)

Othera 7 (3.8) 0 (0.0) 0 (0.0) 7 (2.9)

Adjunctive treatment

Metronidazole 163 (88.1) 23 (65.7) 15 (71.4) 201 (83.4) <.001

Tigecycline 4 (2.1) 4 (11.4) 0 (0.0) 8 (3.3)

Metronidazole + tigecycline 4 (2.1) 3 (8.6) 1 (4.8) 8 (3.3)

Metronidazole + FMT 0 (0.0) 0 (0.0) 3 (14.3) 3 (1.2)

FMT 2 (1.1) 0 (0.0) 0 (0.0) 2 (0.8)

Othera 0 (0.0) 1 (2.9) 0 (0.0) 1 (0.4)

None 12 (6.5) 4 (11.4) 2 (9.5) 18 (7.5)

Adjunctive intrarectal vancomycin

Yes 151 (81.6) 22 (62.9) 16 (76.2) 189 (78.4) .045

No 34 (18.4) 13 (37.1) 5 (23.8) 52 (21.6)

Dose of oral vancomycinc

125 mg QID 12 (8.6) 5 (29.4) 2 (16.7) 19 (11.2) .14

250 mg QID 13 (9.3) 3 (17.6) 2 (16.7) 18 (10.7)

500 mg QID 114 (81.4) 9 (52.9) 8 (66.7) 131 (77.5)

Othera 1 (0.7) 0 (0.0) 0 (0.0) 1 (0.6)

Regardless of ileus

Would consider randomizing to:

Vancomycin 500 mg vs 125 mg PO QID 90 (48.6) 12 (34.3) 13 (61.9) 115 (47.7) NT

Vancomycin 250–500 mg PO QID vs fidaxomicin 117 (63.2) 19 (54.3) 8 (38.1) 144 (59.8) NT

Adjunctive intravenous tigecycline vs metronidazole 90 (48.6) 22 (63.9) 12 (57.1) 124 (51.5) NT

The bold values denote statistical significance.

Abbreviations: CDI, Clostridioides difficile infection; FMT, fecal microbiota transplantation; NT, not tested; PO, oral; QID, 4 times daily.
aDefined according to the participants.
bParticipants who did not specify an oral antibiotic for this question had their response from the preceding question on an oral antibiotic for fulminant CDI without ileus carried forward.
c48 participants who used vancomycin did not respond to this question.
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Table 5. Use and Application of C. difficile Prophylaxis

North America 
n = 289, No. (%)

Europe 
n = 42, No. (%)

Other Continents 
n = 28, No. (%)

Total 
n = 359, No. (%) P Value

Use of C. difficile prophylaxis

Yes 243 (84.1) 13 (31.0) 14 (50.0) 270 (75.2) <.001

After how many prior episodes of CDI is secondary C. difficile prophylaxis used

≥1 138 (57.3) 6 (46.1) 8 (57.1) 152 (56.7) .56

≥2 75 (31.1) 6 (46.1) 3 (21.4) 84 (31.3)

≥3 11 (4.6) 0 (0.0) 2 (14.3) 13 (4.9)

Unsure 17 (7.1) 1 (7.7) 1 (7.1) 19 (7.1)

Time frame after CDI that C. difficile prophylaxis is considered

Any time 11 (4.6) 1 (7.7) 1 (7.1) 13 (4.9) .50

<5 y 10 (4.1) 0 (0.0) 0 (0.0) 10 (3.7)

<1 y 80 (33.2) 3 (23.1) 2 (14.3) 85 (31.7)

<6 mo 74 (30.7) 7 (53.8) 5 (35.7) 86 (32.1)

<3 mo 55 (22.8) 2 (15.4) 6 (42.9) 63 (23.5)

Unsure 11 (4.6) 0 (0.0) 0 (0.0) 11 (4.1)

Agent used for C. difficile prophylaxis

Vancomycin 235 (97.5) 12 (92.3) 11 (78.6) 258 (96.3) <.001

Metronidazole 3 (1.2) 0 (0.0) 2 (14.2) 5 (1.9)

Fidaxomicin 0 (0.0) 1 (7.7) 1 (7.1) 2 (0.7)

Unsure 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.4)

Othera 2 (0.8) 0 (0.0) 0 (0.0) 2 (0.7)

Dose of vancomycin prophylaxis

125 mg DIE 87 (37.0) 7 (58.3) 4 (36.4) 98 (38.0) <.001

125 mg BID 129 (54.9) 2 (16.7) 1 (9.1) 132 (51.2)

125 mg QID 14 (6.0) 3 (25.0) 6 (54.5) 23 (8.9)

A taper (ie, decreasing doses over time) 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.4)

Othera 3 (1.3) 0 (0.0) 0 (0.0) 3 (1.2)

Unsure 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.4)

Frequency of CDI prophylaxis use

∼0% 9 (3.7) 0 (0.0) 0 (0.0) 9 (3.4) .51

∼25% 90 (37.3) 7 (53.8) 7 (50.0) 104 (38.8)

∼50% 44 (18.3) 1 (7.7) 5 (35.7) 50 (18.7)

∼75% 53 (22.0) 2 (15.4) 0 (0.0) 55 (20.5)

∼100% 31 (12.9) 2 (15.4) 1 (7.1) 34 (12.7)

Unsure 14 (5.8) 1 (7.7) 1 (7.1) 16 (6.0)

Duration of prophylaxis

0–7 d fixed 3 (1.2) 0 (0.0) 0 (0.0) 3 (1.1) <.001

8–14 d fixed 1 (0.4) 2 (15.4) 2 (14.3) 5 (1.9)

15–28 d fixed 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.4)

Duration of systemic antibiotics 62 (25.7) 5 (38.5) 8 (57.1) 75 (28.0)

Duration of systemic antibiotics + 1 wk 149 (61.8) 5 (38.5) 4 (28.6) 158 (60.0)

Othera 24 (10.0) 1 (7.7) 0 (0.0) 25 (9.3)

Unsure 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.4)

Treatment prolongation when systemic antibiotics are required during CDI treatment

Not prolonged 19 (7.9) 4 (30.8) 1 (7.1) 24 (9.0) .0019

1–7 d fixed 11 (4.6) 0 (0.0) 0 (0.0) 11 (4.1)

8–14 d fixed 5 (2.1) 0 (0.0) 0 (0.0) 5 (1.9)

Duration of systemic antibiotics 34 (14.1) 3 (23.1) 8 (57.1) 45 (16.8)

Duration of systemic antibiotics + 1 wk 143 (59.3) 4 (30.8) 5 (35.7) 152 (56.7)

Othera 25 (10.4) 1 (7.7) 0 (0.0) 26 (9.7)

Unsure 4 (1.7) 1 (7.7) 0 (0.0) 5 (1.9)

Would randomize patients to vancomycin prophylaxis vs placebo

Yes 249 (86.2) 29 (69.0) 23 (82.1) 301 (83.8) NT

The bold values denote statistical significance.

Abbreviations: BID, twice daily; CDI, Clostridioides difficile infection; DIE, once daily; QID, 4 times daily.
aDefined according to the participant.
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due to cost, availability, safety concerns with concomitant heart 
failure [17], and limited data on its value when combined with 
fidaxomicin [18]. Since the conduct of this survey, bezlotoxu
mab has been discontinued [20], which will likely further re
duce its use. There is a lack of consensus on the backbone 
agent and its dose, adjunctive agent, and use of intrarectal van
comycin for fulminant CDI. Vancomycin 500 mg PO QID was 
preferred in North America, whereas 125 mg PO QID was pre
ferred in Europe. Adjunctive intravenous metronidazole was 
also more often used in North America. This is also reflective 
of local guidelines and, probably, the complete lack of RCT 
data for this indication [21]. Taken together, our results under
score the need for additional RCTs evaluating the optimal an
tibiotic and regimen, adjunctive agents, and sequential 
ordering of treatments [22] for both uncomplicated and fulmi
nant CDI. Such a trial would ideally employ a platform design 
to address multiple questions in parallel, akin to the SNAP trial 
for S. aureus bacteremia [11].

For our primary objective, our results identified significant 
practice variation in the use and application of secondary 
CDI prophylaxis during antibiotic re-exposure, which mirrors 
discordant guideline recommendations. The ESCMID [6] 
advises against prophylaxis and the IDSA [8] refrains from mak
ing a recommendation, whereas the ACG [4] and AMMI 
Canada [5] recommend consideration in certain circumstances 
(Supplementary Table 1). Additionally, these guidelines diverge 
on the optimal dose and duration of prophylaxis. This discord
ance likely results from the low-quality observational evidence 
base supporting secondary vancomycin prophylaxis, which is 
highlighted in our recent meta-analysis [12]. The use of second
ary vancomycin prophylaxis was highest in North America, 
which could be related to its conditional recommendation by 
the ACG and AMMI Canada and because the first study on its 
use originated from Canada [23]. Given the observed practice 
variation, observational evidence suggesting a potential benefit, 
and the support for an RCT in most respondents, there is clear 
equipoise for conducting an RCT comparing secondary vanco
mycin prophylaxis vs placebo. Assuming that it is efficacious, 
further studies will be needed to establish the optimal dose, du
ration, and time frame of use, considering the inconsistent clin
ical practice and guidelines.

This study is subject to certain limitations. First, participation 
from outside North America was limited, which is potentially at
tributable to the availability of the survey exclusively in English or 
French. Second, geographic differences in the distribution of 
C. difficile strains, like NAP1, which is more common in North 
America and is associated with increased disease severity, mortal
ity, and recurrence [24–26], may also influence practice. Third, it 
is possible that ineligible participants completed the survey under 
false pretenses. However, this risk was mitigated by removing du
plicate or nonsensical responses and by not incentivizing partic
ipation. Fourth, although CDI practices are influenced by local 

drug availability, cost, and local guidelines, which may contribute 
to practice heterogeneity, these were not specifically evaluated in 
our survey. Fifth, nonresponse bias could not be quantified due to 
the voluntary nature of this online survey. Sixth, sampling bias re
mains a possibility; however, this was mitigated by our multi
modal recruitment strategy, which potentially enhanced the 
representativeness of the sample. Seventh, inherent to self- 
reported data, there may be response bias. Nevertheless, to our 
knowledge this study reflects the first and most comprehensive 
international clinician survey on CDI practices.

CONCLUSIONS

There exists significant practice variation in the diagnosis, 
treatment, and use of secondary prophylaxis for CDI both with
in and across geographic regions, which is mirrored in discrep
ant international guideline recommendations. Our results 
identify numerous knowledge gaps and suggest clinical equi
poise and need for further study, ideally with RCTs, to establish 
harmonized international best practices for this common, cost
ly, and morbid infection.
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