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KEY MESSAGES

� Oral metronidazole appears acceptable for the treatment of a first episode of C. difficile
� Patients with persistent diarrhoea after 48 hours of appropriate anti-Clostridiodes therapy should be

addressed to specialist
� Patients should be asked if they are using over-the-counter laxatives or other medications

ABSTRACT
Background: Clostridioides difficile infection (CDI) is rising and increases patient healthcare costs
due to extended hospitalisation, tests and medications. Management of CDI in French primary
care is poorly reported.
Objectives: To characterise patients suffering from CDI, managed in primary care and describe
their clinical outcomes.
Methods: Retrospective observational study based on survey data among 500 randomly
selected General Practitioners (GPs) surveyed in France from September 2018 to April 2019. GPs
were asked to complete a multiple-choice questionnaire for each reported patient presenting a
CDI. Responses were analysed according to clinical characteristics. Treatment strategies were
compared according to the outcome: recovery or recurrent infection.
Results: Participation rate was 8.6% (n¼ 43/500) with two incomplete questionnaires. Data from
41 patients with an actual diagnosis of CDI were analysed. Recovery was observed in 61% of
patients with a confirmed diagnosis of CDI. In the recovery group, this was exclusively a primary
episode, most patients (72%) had no comorbidities, were significantly younger (p¼ 0.02) than
the ones who relapsed and 92% were successfully treated with oral metronidazole. Duration of
diarrhoea after antimicrobial treatment initiation was significantly shorter in the recovery group
(� 48h) (p¼ 0.03). Cooperation with hospital specialists was reported in 28% of the recovery
group versus 87.5% of the recurrent group (p¼ 0.0003). Overall, GPs managed successfully
82.9% of cases without need of hospital admission.
Conclusion: GPs provide relevant ambulatory care for mild primary episodes of CDI using oral
metronidazole. Persistent diarrhoea despite an appropriate anti-Clostridiodes regimen should be
interpreted as an early predictor of relapse.
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Introduction

Clostridioides difficile infections (CDIs) are commonly
associated with healthcare facilities and mostly known
as antibiotic-associated diarrhoea affecting particular
patients with risk factors [1,2]. CDI has also been

increasingly reported outside of hospital, including in
community and nursing homes settings [3], where
infection may be diagnosed and treated without hos-
pitalisation. Due to the emergence of CDIs, general
practitioners (GPs) are urged to manage this infection
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in their daily practice [4]. Indeed, C. difficile also affects
patients considered at low risk for developing a CDI,
such as young patients without comorbidities and
those without previous hospitalisation or prior expos-
ure to antimicrobials agents [5]. For instance, in
France, the actual burden of CDI at the primary care
level is still underestimated because of a lack of clin-
ical suspicion or a lack of sensitivity of methods used
for toxin detection [6].

The clinical variations of CDI range from asymptom-
atic carriage through diarrhoea, from pseudomem-
branous colitis to toxic megacolon [7]. Several
laboratory tests are currently available to diagnose CDI
but only the detection of toxin is critical for clinical
diagnosis of CDI [8].

The primary treatment has been antibiotics such as
metronidazole and vancomycin. Fidaxomicin was
approved by the European Medicine Agency in 2011 and
is a better treatment option than vancomycin for recurrent
CDI [9] throughout Europe. Either vancomycin or fidaxo-
micin is now recommended over metronidazole for an ini-
tial episode of CDI. However, providing those drugs to
GPs is not possible, leading to use of metronidazole as the
first line therapy available in ambulatory care for an initial
episode of non-severe CDI [10].

Due to limited hospital resources, primary care plays
a crucial role in reducing the inevitable flow of numer-
ous patients visiting emergency departments [11]. Yet,
although the overall impact of primary care on clinical
outcomes in patients with community CDI has already
been investigated in other European countries [12–14],
few studies have reported in France. Recent studies con-
cerning the United States and Europe suggest that com-
munity-acquired infections account for about 27–41% of
all cases of CDI [15,16]. In Europe, in a multicentre point-
prevalence study, toxigenic C. difficile has been identified
as the third most common bacterial cause of commu-
nity-associated diarrhoea (2.4%), after Campylobacter spp
and Salmonella spp [6].

This study aims to collect estimates on the situation
of CDI at primary care level in France by characterising
features of outpatients suffering from CDI, treatment
strategies used and describing their clinical outcomes
and establishing whether the management of CDIs is
appropriate or requires the help of hospital specialists.

Methods

Study design and setting

We conducted a retrospective observational study.
Clinical and demographic characteristics were
obtained through an anonymised online questionnaire

survey of GPs in France from September 2018 to April
2019 concerning their management of CDI. A database
of community-based GPs containing valid email and
postal addresses of physicians who consented to
receive marketing offers were obtained from a private
marketing company (Ideactif) registered under the
National Commission on Informatics and Liberty (CNIL)
number 1666522-v0. We invited 500 random GPs prac-
tising in the community in France. We excluded those
practicing exclusively complementary and alternative
medicine to ensure of being the most representative
of the mainstream healthcare.

Clinical data collection

Considering CDI is a rare disease in ambulatory care,
each GP was asked to complete an online question-
naire (Supplementary data) concerning the last patient
seen in consultation in the previous 24months to
obtain the most total number of possible responses.
Data extracted from electronic medical charts were
age, sex, diarrhoea duration, clinical appearance of
CDI, presence of severity factors, antecedent of recent
hospitalisation, previous use of antibiotics, NSAIDs, lax-
atives, PPIs, method of laboratory detection, specific
therapy prescribed, cooperation with hospital special-
ists and clinical outcome.

To compare characteristics of individuals, patients
were divided into two groups according to clinical
issue status: recovery or recurrent infection.

Definitions

� Confirmed C. difficile infection was defined by the
clinical presence of diarrhoea and a positive finding
of C. difficile toxins in stool samples (by PCR or
immune assay) [17].

� Long-lasting diarrhoea was defined by the persist-
ence of symptoms (� 3 unformed stools in
24 hours) more than three days under symptomatic
treatment using anti-diarrheal drugs regardless of
the outcome.

� Recovery was defined by resolution of symptoms
at the end of specific treatment.

� Recurrent C. difficile infection was defined by
reappearance of symptoms within four weeks after
treatment completion [18,19].

Statistical analysis

Non-parametric tests were used to compare quantita-
tive variables. Fisher’s exact test was used when
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appropriate to compare proportions (N< 30) or Chi-
square test for categorised variables using GraphPad
Prism v.7.0 (GraphPad Software Inc., La Jolla, CA).
Statistical significance was defined as p< 0.05.

Results

Patient characteristics, symptoms and risk factors

Participation rate was 8.6% (n¼ 43/500) with two
incomplete questionnaires. Data from 41 patients with
a confirmed diagnosis of CDI were used in the analy-
ses. The large majority of CDIs (90%) were diagnosed
by searching for Clostridium difficile toxin B or A by
enzyme-linked immunosorbent assays (ELISA). A subse-
quent PCR was performed once for a patient who
required hospitalisation.

Initial clinical characteristics of the patients at the
first presentation to the GP are presented in Table 1
according to clinical issue status (i.e. recovery or recur-
rent infection).

Overall, half of the patients were without past med-
ical history (n¼ 21; 51%). Long-lasting diarrhoea was
the most frequent clinical presentation (n¼ 23; 56%).
Recent or current intake of antibiotics was observed in
26 patients (63%).

Patients in the recovery group, compared to the
recurrent group, presented solely a primary episode of
CDI (100% vs. 75%; p¼ 0.02), were significantly

younger (p¼ 0.02) with no comorbidities (72% vs.
19%; p¼ 0.001). The use of laxatives and/or antidiar-
rheal agents was more frequently reported in the
recurrent group (31% vs. 4%; p¼ 0.03).

Treatment strategies, diarrhoea duration
and outcomes

Results are summarised in Table 2. When CDI occurred
under antibiotic regimen, discontinuation of antimicro-
bial therapy was conducted only in 23% of
cases (n¼ 6).

In the recovery group, oral metronidazole was suc-
cessfully used as single therapy, compared to the
recurrent infection group (p¼ 0.001) where other regi-
mens, especially vancomycin, were necessary (44%).

The reported duration of diarrhoea after starting an
appropriate treatment by metronidazole was signifi-
cantly shorter (< 48 h) in the recovery group than in
the recurrent group (p¼ 0.03).

A significantly higher cooperation rate with a hos-
pital specialist was observed in the recurrent group
(87.5% vs. 28%; p¼ 0.0003). Overall, seven patients
(17.1%) were admitted to the hospital, among six
patients (37.5%) in the recurrent group to discuss a
new therapeutic option in contrast with only one
patient (4%) in the recovery group but for intravenous
rehydration (p¼ 0.01).

Table 1. Characteristics of patients with confirmed Clostridiodes difficile infection according to clinical
issue status.

Recovery Recurrent infection p-value

Total – no.(%) 25 (61) 16 (39) –
Age – no.(%)��:

<30 yr 2 (8) 1 (6.25)
30–65 yr 19 (76) 6 (37.5) 0.02
>65 yr 4 (16) 9 (56.2)

Female sex – no. (%)� 15 (60) 10 (62.5) 0.99
Primary infection – no. (%)� 25 (100) 12 (75) 0.02
Symptoms of current C. difficile infection – no. (%):
� Febrile diarrhoea and/or inflammation� 9 (36) 6 (37.5) 0.99
� Haemorrhagic and/or diarrhoea with mucus� 12 (48) 5 (31.2) 0.34
� Dyspepsia and/or abdominal pain� 8 (32) 7 (43.8) 0.52
- Long-lasting diarrhoea despite anti-diarrheal drugs�� 13 (52) 10 (62.5) 0.51
Past medical history – no. (%):
� Immunodepression� 1 (4) 2 (12.5) 0.55
� Inflammatory bowel disease� 1 (4) 3 (18.8) 0.28
� Previous hospitalisation� 5 (20) 8 (50) 0.1
� No past medical history� 18 (72) 3 (18.8) 0.001
Recent history of antibiotic use – no. (%):�� 17 (68) 9 (56.2) 0.44

Amoxicillin 5 (20) 3 (18.8) 0.58
� Amoxicillin/clavulanic acid 7 (28) 3 (18.8)
� Third-Generation Cephalosporins 1 (4) 2 (12.5)

Other 4 (15) 1 (6.25)
Use of proton pump inhibitors – no. (%)� 7 (28) 4 (25) 0.99
Use of non-steroidal anti-inflammatory drugs – no. (%) � 6 (24) 0 (0) 0.06
Use of laxatives/ antidiarrheal agents – no. (%)� 1 (4) 5 (31) 0.03
�Univariate analyses according to Fisher’s exact test or Chi-square test�� for categorised variables.

322 M. KLEZOVICH-BÉNARD ET AL.



Discussion

Main findings

Recovery was observed in 61% of patients with a con-
firmed diagnosis of CDI. In the recovery group, most
patients (72%) had no comorbidities, were significantly
younger (p¼ 0.02) than those who relapsed and 92%
were successfully treated with oral metronidazole.
Also, laxatives and/or antidiarrheal agents were com-
monly associated with relapse (p¼ 0.03). Duration of
diarrhoea after antimicrobial treatment initiation for C.
difficile was significantly shorter in the recovery group
(� 48 h) (p¼ 0.03).

Interpretation

We have noticed that GPs mainly take care of young
patients presenting primary mild underlying CDI.
Indeed, successful recovery by a single oral metronida-
zole therapy was more frequently reported for the first
episode of CDI, especially among young patients with
no past medical history and mild underlying condi-
tions. According to data issued by Dutch laboratories,
CDI is a relatively frequent disease in general prac-
tice [20].

In fact, to a large extent, other studies have already
shown that patients aged over 65 years often have
multiple illnesses and are more likely to be directly
hospitalised without interacting with primary care
physicians, even for common diagnoses not generally
considered requiring specialist’ care [21].

Yet, a treatment based on vancomycin or fidaxomi-
cin administration was often needed for patients with
severe underlying conditions. Therefore, teamwork
between the generalist and specialist was necessary
for such complex situations and typically for the man-
agement of recurrent CDI. This is concordant with a

previous study reporting that 30% of patients con-
sulted their GPs before visiting the emergency depart-
ment [22], illustrating the need for collaboration
between ambulatory and hospital care.

Until 2014, in mild-to-moderate cases, oral metro-
nidazole was adequate first-line therapy and vanco-
mycin was advised for patients with severe CDI [23].
However, two clinical trials published in the same year
found metronidazole inferior to vancomycin [24].

We observed that the use of laxatives and/or anti-
diarrheal agents was commonly associated with recur-
rent CDIs. A previous study suggested that a
prolonged time to resolution and recurrences were
associated with the concomitant use of laxatives and/
or antidiarrheal agents with antimicrobials [25]. The
pathogenesis of recurrent CDI is still poorly under-
stood. Various studies have underlined that increased
abundance of Enterobacteriaceae and Streptococcaceae
species could play a role in the likelihood of develop-
ing a CDI [26].

Strengths and limitations

The main limitation is the observational retrospective
nature of the study, with a small sample size as test-
ing for C. difficile remaining modest in ambulatory
care. Some other factors are associated with difficulty
in recalling past events that may have also contrib-
uted to memorisation biases. Also, some could argue
that we did not perform multivariate analyses due to
the limited sample size.

Although it can be disputed that the invited GPs in
France were not representative of the whole organisa-
tion and offer of care in European countries, we expe-
rienced only a few uncompleted questionnaires.

Table 2. Strategies, therapeutic methods used and duration of diarrhoea in the two groups after the
initiation of specific treatment.

Recovery Recurrent infection p value

Total – no.(%) 25 (61) 16 (39) -
Specific drug prescription – no. (%):��
� Metronidazole 23 (92) 11 (68.8) 0.001
� Vancomycin 0 (0) 7 (43.8)
� Fidaxomicin 0 (0) 2 (12.5)
Diarrhoea duration after treatment initiation – no. (%):��
� 24 h 1 (4) 0 (0) 0.03
� 48 h 14 (56) 2 (12.5)
� > 48 h 8 (32) 12 (75)
� Missing data 2 (8) 2 (12.5)
Hospital admission – no. (%)� 1 (4) 6 (37.5) 0.01
Probiotics prescription – no. (%)�� 3 (12) 1 (6.2) 0.54
Discontinuation of causal antibiotic – no. (%)�� 4 (16) 2 (12.5) 0.75
Severity risk factors – no. (%)� 9 (36) 11 (68.8) 0.02
Cooperation with the hospital specialists – no (%)� 7 (28) 14 (87.5) 0.0003
�Univariate analyses according to Fisher’s exact test or Chi-square test�� for categorised variables.
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Implications for research and practice

Based on our observations, we believe that a longer
duration of diarrhoea under an appropriate anti-infect-
ive therapy against CDI (> 48 h) could be considered
as a predictive indicator of a possible relapse. To our
knowledge, this criterion has not yet been described
in the literature. It could help to target patients at risk
of failure and encourage GPs to contact hospital spe-
cialists rapidly.

Although vancomycin or fidaxomicin are recom-
mended over metronidazole for an initial episode of
CDI [10], metronidazole is still the less expensive treat-
ment of choice and is available outside the hospital in
pharmacy and also contributes to limit the develop-
ment of vancomycin-resistant organisms [24].

It is important to note that the only effective strat-
egy for preventing recurrent CDI remains reasonable
use of drugs, including antibiotics and other medica-
tions taken over-the-counter. Moreover, it should be
kept in mind that prevention of contamination by
healthcare workers is a hot topic, especially for C. diffi-
cile, which requires handwashing with soap whereas
everybody has begun to use hydroalcoholic gels since
the COVID-19 pandemic.

Conclusion

Our study shows that GPs provide relevant ambulatory
care for mild primary episodes of CDI using oral
metronidazole. Persistent diarrhoea despite an appro-
priate anti-Clostridiodes regimen should be inter-
preted as an early predictor of relapse.

Management by GPs in collaboration with hospital
specialists helped the majority of patients to avoid
unnecessary and costly hospital admissions. Therefore,
work hand-in-hand between GPs and specialists is
urged to improve patient care, especially in an era of
COVID-19 where hospital overload is detrimental.

Acknowledgements

The authors thank their colleagues for their unfailing sup-
port during the preparation of the manuscript.

Disclosure statement

No potential conflict of interest was reported by
the author(s).

ORCID

Benjamin Davido http://orcid.org/0000-0002-2859-8417

References

[1] Furuya-Kanamori L, Stone JC, Clark J, et al.
Comorbidities, exposure to medications, and the risk
of community-acquired clostridium difficile infection:
a systematic review and meta-analysis. Infect Control
Hosp Epidemiol. 2015;36(2):132–141.

[2] Ananthakrishnan AN, Oxford EC, Nguyen DD, et al.
Genetic risk factors for Clostridium difficile infection
in ulcerative colitis. Aliment Pharmacol Ther. 2013;
38(5):522–530.

[3] Turner NA, Grambow SC, Woods CW, et al.
Epidemiologic trends in Clostridioides difficile infec-
tions in a regional community hospital network.
JAMA Netw Open. 2019;2(10):e1914149.

[4] Khanna S, Pardi DS, Aronson SL, et al. The epidemi-
ology of community-acquired Clostridium difficile
infection: a population-based study. Am J
Gastroenterol. 2012;107(1):89–95.

[5] Czepiel J, Dr�o_zd_z M, Pituch H, et al. Clostridium diffi-
cile infection: review. Eur J Clin Microbiol Infect Dis.
2019;38(7):1211–1221.

[6] Barbut F, Ram�e L, Petit A, et al. [Prevalence of
Clostridium difficile infection in hospitalized patients
with diarrhea: results of a French prospective multi-
center bi-annual point prevalence study]. Presse
Medicale Paris Fr 1983. 2015;44(4Pt1):e75–83.

[7] Carmeliet T, Zach�ee P, Dits H, et al. Acute primary
abdominal compartment syndrome due to
Clostridium difficile induced toxic megacolon: a case
report and review of the literature. Anaesthesiol
Intensive Ther. 2019;51(4):273–282.

[8] Lee HS, Plechot K, Gohil S, et al. Clostridium difficile:
Diagnosis and the consequence of over diagnosis.
Infect Dis Ther. 2021;10(2):687–697.

[9] Louie TJ, Miller MA, Mullane KM, et al. Fidaxomicin
versus vancomycin for Clostridium difficile infection.
N Engl J Med. 2011;364(5):422–431.

[10] Polivkova S, Krutova M, Capek V, et al. Fidaxomicin
versus metronidazole, vancomycin and their combin-
ation for initial episode, first recurrence and severe
Clostridioides difficile infection — an observational
cohort study. Int J Infect Dis. 2021;103:226–233.

[11] Starfield B, Shi L, Macinko J. Contribution of primary
care to health systems and health. Milbank Q. 2005;
83(3):457–502.

[12] McNulty CA, Lasseter G, Verlander NQ, et al.
Management of suspected infectious diarrhoea by
english GPs: are they right? Br J Gen Pract. 2014;
64(618):e24–30–e30.

[13] Karlstr€om O, Fryklund B, Tullus K, et al. A prospective
nationwide study of Clostridium difficile-associated
diarrhea in Sweden. The Swedish C. difficile study
group. Clin Infect Dis. 1998;26(1):141–145.

[14] Bauer MP, Veenendaal D, Verhoef L, et al. Clinical and
microbiological characteristics of community-onset
Clostridium difficile infection in The Netherlands. Clin
Microbiol Infect off Publ Eur Soc Clin Microbiol Infect
Dis. 2009;15(12):1087–1092.

324 M. KLEZOVICH-BÉNARD ET AL.



[15] Lessa FC, Mu Y, Bamberg WM, et al. Burden of
Clostridium difficile infection in the United States.
N Engl J Med. 2015;372(9):825–834.

[16] Gupta A, Khanna S. Community-acquired Clostridium
difficile infection: an increasing public health threat.
Infect Drug Resist. 2014;7:63–72.

[17] Pardi DS, Khanna S. In search of the (Clostridium diffi-
cile) Holy Grail. Clin Infect Dis off Publ Infect Dis Soc
Am. 2020;70(6):1094–1095.

[18] Barbut F, Richard A, Hamadi K, et al. Epidemiology of
recurrences or reinfections of Clostridium difficile-
associated diarrhea. J Clin Microbiol. 2000;38(6):
2386–2388.

[19] McDonald LC, Gerding DN, Johnson S, et al. Clinical
practice guidelines for Clostridium difficile infection in
adults and children: 2017 update by the infectious
diseases society of america (IDSA) and society for
healthcare epidemiology of america (SHEA). Clin
Infect Dis. 2018;66(7):e1–48.

[20] Hensgens MPM, Dekkers OM, Demeulemeester A,
et al. Diarrhoea in general practice: when should a
Clostridium difficile infection be considered? Results
of a nested case-control study. Clin Microbiol Infect

off Publ Eur Soc Clin Microbiol Infect Dis. 2014;20(12):
O1067–1074.

[21] Starfield B, Lemke KW, Herbert R, et al. Comorbidity
and the use of primary care and specialist care in the
elderly. Ann Fam Med. 2005;3(3):215–222.

[22] Lefevre-Tantet-Etchebarne D, Sivadon-Tardy V, Davido
B, et al. Community-acquired Clostridium difficile
infections in emergency departments. Med Mal Infect.
2016;46(7):372–379.

[23] Shen EP, Surawicz CM. Current treatment options for
severe Clostridium difficile–associated disease.
Gastroenterol Hepatol. 2008;4(2):134–139.

[24] Johnson S, Homann SR, Bettin KM, et al. Treatment of
asymptomatic Clostridium difficile carriers (fecal
excretors) with vancomycin or metronidazole: a
randomized, placebo-controlled trial. Ann Intern Med.
1992;117(4):297–302.

[25] Koo HL, Koo DC, Musher DM, et al. Antimotility
agents for the treatment of Clostridium difficile diar-
rhea and colitis. Clin Infect Dis. 2009;48(5):598–605.

[26] Ross CL, Spinler JK, Savidge TC. Structural and func-
tional changes within the gut microbiota and suscep-
tibility to Clostridium difficile infection. Anaerobe.
2016;41:37–43.

EUROPEAN JOURNAL OF GENERAL PRACTICE 325


	Abstract
	Introduction
	Methods
	Study design and setting
	Clinical data collection
	Definitions
	Statistical analysis

	Results
	Patient characteristics, symptoms and risk factors
	Treatment strategies, diarrhoea duration and outcomes

	Discussion
	Main findings
	Interpretation
	Strengths and limitations
	Implications for research and practice

	Conclusion
	Acknowledgements
	Disclosure statement
	Orcid
	References


