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Abstract
Objective: To describe the characteristics, management and outcomes of hospitalised patients
with Clostridioides difficile infection (CDI) treated with and without fidaxomicin.
Methods: This prospective, multicentre, observational study (DAFNE) enrolled hospitalised
patients with CDI, including 294 patients treated with fidaxomicin (outcomes recorded over a
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3-month period) and 150 patients treated with other CDI therapies during three 1-month periods.
The primary endpoint was baseline and CDI characteristics of fidaxomicin-treated patients.
Results: At baseline, the fidaxomicin-treated population included immunocompromised patients
(39.1%) and patients with severe (59.2%) and recurrent (36.4%) CDI. Fidaxomicin was associated
with a high rate of clinical cure (92.2%) and low CDI recurrence (16.3% within 3 months). Clinical
cure rates were 90% in patients aged 65 years, those receiving concomitant antibiotics and
those with prior or severe CDI. There were 121/296 (40.9%) patients with adverse events (AEs),
5.4% with fidaxomicin-related AEs and 1.0% with serious fidaxomicin-related AEs. No
fidaxomicin-related deaths were reported.
Conclusions: Fidaxomicin is an effective and well-tolerated CDI treatment in a real-world
setting in France, which included patients at high risk of adverse outcomes.
Trial registration: Description of the use of fidaxomicin in hospitalised patients with documented
Clostridium difficile infection and the management of these patients (DAFNE), NCT02214771,
www.ClinicalTrials.gov.
Keywords
Clostridioides (Clostridium) difficile, clinical, antibiotic usage, fidaxomicin, infection, real-world setting
Date received: 4 December 2020; accepted: 10 May 2021

Introduction
Clostridioides (Clostridium) difficile infection (CDI) results from the use of broadspectrum antibiotics, which disrupts the
gut microbiota, allowing the overgrowth
of C. difficile.1 The illness ranges from
mild, self-limiting diarrhoea to severe,
potentially fatal outcomes.2 C. difficile is
the most common cause of healthcareassociated infectious diarrhoea.2
In a multicentre, prospective, biannual,
point-prevalence study of CDI in hospitalised patients with diarrhoea across 20
European countries, the reported mean
CDI rate between 2012 and 2013 was 7.3
per 10,000 patient bed days; in France, the
mean rate was 3.3 per 10,000 patient bed
days.3 A wide variation in the mean CDI
rate was noted between countries (range:
0.7–28.7 per 10,000 patient bed days).
Importantly, this study revealed the underdiagnosis of CDI across Europe due to a
lack of clinical suspicion and suboptimal
diagnostic methods, potentially resulting

in a large number of undetected CDI
cases.3 Studies show that CDI imposes a
considerable burden on healthcare systems
and society.4
For most patients with CDI, including
initial (both non-severe and severe) and
recurrent infections, the European and US
guidelines recommend oral administration
of vancomycin or fidaxomicin.5,6 Although
the 2014 European guidelines, which are currently under review, recommend metronidazole as a first-line treatment for initial
non-severe CDI,5 the 2018 US guidelines
only recommend metronidazole for initial
non-severe CDI if vancomycin and fidaxomicin are unavailable.6 Faecal microbiota
transplantation is recommended in patients
with multiple recurrences of CDI.5,6
In a network meta-analysis of 24 randomised controlled trials with 13 different
treatments for CDI, fidaxomicin was associated with a higher rate of sustained symptomatic cure than vancomycin in all patient
subgroups assessed (initial vs recurrent CDI
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and age <65 years vs 65 years) except
those with severe (vs mild-to-moderate)
CDI.7 Both fidaxomicin and vancomycin
were superior to metronidazole in terms of
sustained symptomatic cure, and fidaxomicin was associated with significantly fewer
recurrences than vancomycin and metronidazole. Recurrence is a major issue in the
management of CDI, resulting in prolonged
lengths of hospital stay, considerable
impacts on quality of life and additional
costs.6,8 Data from a randomised clinical
trial showed that in contrast to vancomycin, fidaxomicin preserved the intestinal
microbiota, thereby providing a selective
therapy for CDI with reduced disruption
of the microbiome and a decreased risk of
CDI recurrence.9 Thus, fidaxomicin may
be an option for the treatment of patients
with CDI, especially those at risk of
recurrence.10
In addition to randomised controlled
clinical trials, it is important to evaluate
the performance of a treatment under
real-world conditions with heterogeneous
patient populations and less stringent treatment and delivery protocols.11 In observational studies, fidaxomicin has shown
efficacy in real-world clinical practice in
France, Spain and the US,12–14 but limited
data are available on the use of fidaxomicin
in routine clinical practice in French hospitals.12 Therefore, the present study
(DAFNE) was conducted in France to
describe the characteristics, management
and outcomes of hospitalised patients with
CDI who were treated with fidaxomicin.
The study also describes the management
of patients with CDI who did not receive
fidaxomicin.

Patients and methods
Study design and patients
This was a prospective, multicentre, observational, longitudinal study conducted in
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France between September 2014 and
November 2017. The study was proposed
to all healthcare facilities in which fidaxomicin was included in their formulary at the
time of study initiation. In total, 120 sites
were invited to participate, including
mainly general hospitals (61 sites) and university hospitals (37 sites). Of these, 28 sites
accepted, including mostly university hospitals (17 sites) and general hospitals (8 sites).
Eligible patients were adults (18 years)
who were hospitalised and diagnosed with
CDI. All data used in this study were collected from patients’ medical records.
This study assessed two groups of
patients with CDI: those treated with fidaxomicin (main analysis population) and
those who did not receive fidaxomicin (registry population). The latter also comprised
patients who did not receive CDI-specific
treatment. All consecutive, eligible patients
with CDI treated with fidaxomicin between
3 September 2014 and 27 March 2017 were
included in the study and followed up for 3
months after the fidaxomicin treatment
period. Data for these patients were collected at inclusion, during their hospital stay
and for 3 months after treatment with
fidaxomicin. Because this was an observational study, exact timeframes for evaluating outcomes were not always possible, and
times were divided into 1-, 2-, 3- and >3month periods after fidaxomicin treatment.
All consecutive, eligible patients with CDI
who did not receive fidaxomicin were
assessed over three 1-month inclusion periods: March 2015, March 2016 and March
2017. The separate inclusion periods
enabled the evaluation of the characteristics
of non-fidaxomicin-treated patients and the
assessment of potential changes in treatment patterns over the inclusion periods.
For all patients, the CDI therapy was
selected by the treating physician and was
independent of study participation. Patientreported health-related quality of life
(HRQOL) was assessed using the
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EQ-5D-5L questionnaire, which included
five domains (mobility, self-care, usual activities, pain/discomfort, anxiety/depression),
and the 0 to 100 visual analogue score
(EQ-VAS) for self-rated overall health,15
which was administered at the time of CDI
diagnosis and the 3-month follow-up visit.

Ethics
This observational study did not require
submission to the Ethics Committee
because it did not modify usual medical
care, cause physical or psychological harm
or require patients to attend special followup visits. Approval for this observational
study was obtained from the Advisory
Committee for Data Processing in Health
Research. The purpose of the Committee
was to validate the following: the scientific
objective of the study; the correlation
between the scientific objectives and the
data collected with respect to patient rights;
and the patient information leaflet given at
the beginning of the study. Authorisation for
the study was also received from the French
Data Protection Authority. All included
patients provided verbal informed consent
to participate in the study.

Definitions
CDI was defined as either: (1) a clinical presentation compatible with CDI, with microbiological evidence of free toxins or the
presence of toxigenic C. difficile in stools
without reasonable evidence of another
cause of diarrhoea or (2) pseudomembranous colitis diagnosed during endoscopy,
after colectomy or on autopsy. Healthcareassociated CDI was defined as CDI with the
onset of symptoms >48 hours after admission to a healthcare facility or in the community 4 weeks after discharge from a
healthcare facility.16 Community-associated
CDI was defined as CDI with the onset of
symptoms while outside a healthcare facility
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and without discharge from a healthcare
facility within the previous 12 weeks or
with the onset of symptoms 48 hours following admission to a healthcare facility and
not resident in a healthcare facility within the
previous 12 weeks.16
Patients with CDI symptoms 4 to 12
weeks after hospital discharge were included in this study but considered to have CDI
of an unknown origin and therefore not
counted as healthcare- or communityassociated CDI.16 Clinical cure was defined
as no further requirement for CDI treatment at Day 12 (2 days after treatment discontinuation) and either: (1) a maximum of
three unformed bowel movements over 2
consecutive days and healthy until treatment was discontinued or (2) a marked
reduction in the number of unformed
bowel movements at the end of treatment
but with residual mild abdominal discomfort that the investigator considered to be
healing and signs/symptoms of CDI that
did not worsen in the 2 to 3 days following
treatment discontinuation. Sustained clinical cure was defined as clinical cure with no
recurrence during the 3-month follow-up
period. Recurrence was defined as a new
episode of microbiologically documented
CDI diarrhoea (according to the tests used
in each participating hospital) requiring
anti-infective therapy in a cured patient
during the 3-month follow-up period; this
definition excluded cases of refractory
CDI with no diarrhoea improvement following treatment of the primary episode.
Patients were classed as immunocompromised if they were a) receiving treatment
that reduces resistance to infection, including immunosuppressants, chemotherapy,
radiotherapy, corticosteroids for 30 days
or recent high-dose corticosteroid therapy
(>5 mg/kg prednisolone or equivalent for
>5 days) and/or b) had progressive disease,
such as haemopathy, metastatic cancer or
human immunodeficiency virus with CD4
counts <500 cells/mm3.

Guery et al.
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Endpoints

statistical analysis plan was finalised on 16
October 2017, prior to database lock.
The main analysis population included
patients with CDI treated with fidaxomicin. The registry population included
patients who did not receive fidaxomicin,
regardless of what other prescribed treatment they received.

The primary endpoint was baseline and
CDI characteristics of the patient population treated with fidaxomicin. Secondary
endpoints in patients treated with fidaxomicin (during a 3-month follow up) included
therapeutic management of CDI, clinical
outcomes and HRQOL. Clinical outcomes
included clinical cure, sustained clinical
cure and CDI recurrence and were assessed
in both the overall main analysis population and the following subgroups within
this population: age 65 years; concomitant
antibiotic therapy; 0, 1 or 2 recurrences at
inclusion; and severe CDI according to the
2014 European Society of Clinical
Microbiology and Infectious Diseases
(ESCMID) definition of an episode with
one or more signs and symptoms of severe
colitis.5 Severe CDI was defined as CDI
without signs of severe colitis in patients
with advanced age (65 years), serious
comorbidity, intensive care unit admission
or immunodeficiency. Secondary endpoints
in patients who did not receive fidaxomicin
(over three 1-month periods) were baseline
and CDI characteristics and therapeutic
management of CDI. Safety endpoints in
all patients were adverse events (AEs).

Across 25 sites, 447 patients with CDI were
screened. Of 296 patients receiving fidaxomicin, two patients were excluded as they
did not meet the inclusion criteria (both
were non-hospitalised patients). Therefore,
294 fidaxomicin-treated patients were
included in the main analysis population.
Of 151 patients who did not receive fidaxomicin, one patient was excluded as he was
not included in the three 1-month inclusion
periods. Therefore, 150 patients comprised
the registry population (Figure 1). The
numbers of patients in the registry population across each of the inclusion periods
were as follows: March 2015, n ¼ 68;
March 2016, n ¼ 40; and March 2017,
n ¼ 42.

Statistical analyses

Patient characteristics

Regardless of the binomial criterion studied
or the observed percentage (10%–50%), it
was determined that 300 fidaxomicintreated patients would be sufficient to
describe each characteristic or outcome
measurement with a two-sided 95% confidence interval width 5.7%. All data were
analysed descriptively; no statistical
hypothesis was tested, and there was no
control of multiplicity. Missing data were
presented for each endpoint. Statistical
analysis was performed using SAS version
9.4 (SAS Institute, Cary, NC, USA). The

In the main analysis population, 39.1% of
patients were immunocompromised, and
59.2% had severe CDI according to 2014
ESCMID criteria5 (Table 1 and Table S1).
Nearly two-thirds (186/294, 63.3%) of
patients in this population were receiving
treatment for an initial CDI episode
(Table 1). Treatment was administered for
recurrent CDI in 107/294 (36.4%) patients
(Table 1). Among patients with recurrent
CDI, the number of recurrences was one
in 61.3% of patients, two in 17.0% and
three or more in 21.7% (Table 1).

Results
Patient populations
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Figure 1. Patient flow through the study.
C. difficile, Clostridioides difficile; CDI, Clostridioides difficile infection; N, number of patients.

In the registry population of patients
who did not receive fidaxomicin, 26.0%
were immunocompromised, and 35.8% had
severe CDI according to 2014 ESCMID
criteria5 (Table 1). In total, 132/150 (88.0%)
registry population patients were receiving
treatment for an initial CDI episode
(Table 1). There were 14/150 (9.3%) patients
receiving treatment for recurrent CDI; among
these, the number of recurrences was one in
23.1% of patients, two in 53.8% and three or
more in 23.1% (Table 1).
Baseline and CDI characteristics of the
registry population were generally similar
across the three 1-month periods (March
2015, March 2016 and March 2017). Age
and the use of concomitant antibiotic therapy were the only exceptions, with a
decrease in the mean age (71.2, 66.3 and

63.6 years in 2015, 2016 and 2017, respectively) and an increase in the use of concomitant antibiotic therapy (35.3%, 43.6%
and 61.9%, respectively).

Therapeutic management of CDI
For the main analysis population, the mean
(standard deviation [SD]) and median
(interquartile range [IQR]) number of
days for exposure to fidaxomicin were
10.9 (2.1) and 11.0 (10.0, 11.0), respectively.
Fidaxomicin was administered for 10 days
in 58/285 (20.4%) patients, >10 days in
206/285 (72.3%) patients and <10 days in
21/285 (7.4%) patients. The majority
(n ¼ 174; 65.9%) of patients received fidaxomicin for >11 days, but it was not possible
to determine how many doses of the
study drug were administered each day.

Guery et al.
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Table 1. Baseline patient demographics and clinical characteristics.

Characteristic
Female, n (%)
Age in years, mean (SD)
Time between healthcare facility admission
and CDI diagnosis, days (SD)
Immunocompromised, n (%)
Charlson Comorbidity Index (SD)
Severe CDI according to 2014 ESCMID criteria, n (%)b
Prior treatment during previous 3 months, n (%)
Antibiotic therapyc
PPI used
Concomitant antibiotic therapy at
the time of diagnosis, n (%)e
Presence of clinical symptoms consistent
with C. difficile diarrhoea, n (%)
UBMs per day, mean (SD)f
CDI status, n (%)
Initial
Recurrence
Unknown
Number of recurrences, n (%)g
1
2
3
CDI origin, n (%)
Healthcare-associated
Community-associated
Unknown
Treatment of CDI, n (%)h,i
Metronidazole, oral
Metronidazole, IV
Vancomycin, oral
Other
No treatment
Time between sample collection and confirmed
CDI diagnosis, days, mean (SD)
PCR ribotyping done, n (%)j
a

Non-fidaxomicin
Fidaxomicin-treated
(main analysis) population, treated (registry)
population,a N ¼ 150
N ¼ 294
179 (60.9)
68.4 (17.3)
15.4 (34.3)

80 (53.3)
67.8 (17.2)
11.9 (17.8)

115 (39.1)
5.9 (3.4)
174 (59.2)

39 (26.0)
N/A
53 (35.8)

248 (84.6)
166 (56.7)
132 (45.1)

N/A
N/A
67 (45.0)

291 (99.0)

144 (96.0)

5.5 (3.2)

5.1 (2.8)

186 (63.3)
107 (36.4)
1 (0.3)

132 (88.0)
14 (9.3)
4 (2.7)

65 (61.3)
18 (17.0)
23 (21.7)

3 (23.1)
7 (53.8)
3 (23.1)

219 (74.5)
55 (18.7)
20 (6.8)

92 (61.3)
51 (34.0)
7 (4.7)

N/A
N/A
N/A
N/A
N/A
1.3 (1.6)

80 (55.6)
13 (9.0)
60 (41.7)
6 (4.1)
5 (3.3)
1.0 (2.1)

56 (19.2)

13 (8.7)

The questionnaire in relation to patients in the registry population did not include the same level of detail as that for the
main analysis population, which accounts for the missing information.
Patient numbers in the main analysis and registry populations, respectively, were: b294 and 148; c293 and N/A; d293 and
N/A; e293 and 149; f188 and 119; g106 and 13; hN/A and 144 (except 145 for Other); i292 and 150.
j
For the main analysis population, prior and concomitant treatments other than fidaxomicin are provided in Table 2.
C. difficile, Clostridioides difficile; CDI, Clostridioides difficile infection; ESCMID, European Society of Clinical Microbiology and
Infectious Diseases; IV, intravenous; n, number of patients with the characteristic; N, number of patients with information
available; N/A, not applicable; PCR, polymerase chain reaction; PPI, proton pump inhibitor; SD, standard deviation, UBM,
unformed bowel movement.

8
Three patients received 20 days (maximum 32 days) of fidaxomicin treatment.
The reason for fidaxomicin discontinuation
was not collected in this study. The mean
and median dosage of fidaxomicin was 400
mg/day (289 patients). Among the 289
patients included in the follow-up analysis
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population, fidaxomicin was the first-line
treatment for CDI in 191 (66.1%) patients.
In 98 patients, previous treatments included
oral vancomycin (58.2%) and oral metronidazole (48.0%) (Table 2). Approximately
10% of patients received at least one concomitant medication, most commonly oral

Table 2. Other treatments prescribed in the main analysis (fidaxomicin-treated) population.
Number of patients, N ¼ 294
Treatments prescribed for the CDI episode before fidaxomicin
Any treatment
Treated, n/N (%)
Metronidazole (oral)
Treated, n/N (%)
Dosage, N
g/day, mean (SD)
g/day, median (IQR)
Vancomycin (oral)
Treated, n/N (%)
Dosage, n
g/day, mean (SD)
g/day, median (IQR)
Metronidazole (IV)
Treated, n/N (%)
Dosage, N
g/day, mean (SD)
g/day, median (IQR)
Other treatmenta
Treated, n/N (%)
Concomitant treatment
Any treatment
Treated, n/N (%)
Metronidazole (oral)
Treated, n/N (%)
Dosage, N
g/day, mean (SD)
g/day, median (IQR)
Vancomycin (oral)
Treated, n/N (%)
Dosage, N
g/day, mean (SD)
g/day, median (IQR)
Metronidazole (IV)
Treated, n/N (%)
Dosage, N
g/day, mean (SD)
g/day, median (IQR)
Faecal microbiota transplantation
Treated, n/N (%)
Other
Treated, n/N (%)

98/289 (33.9)
47/98 (48.0)
46
1.5 (0.1)
1.5 (1.5, 1.5)
57/98 (58.2)
56
0.7 (0.4)
0.5 (0.5, 0.5)
9/98 (9.2)
8
1.2 (0.5)
1.5 (0.8, 1.5)
5/98 (5.1)
28/289 (9.7)
4/28 (14.3)
4
1.4 (0.3)
1.5 (1.3, 1.5)
7/28 (25.0)
7
1.2 (0.8)
1.0 (0.5, 2.0)
6/28 (21.4)
6
1.3 (0.4)
1.5 (1.5, 1.5)
1/27 (3.7)b
17/26 (65.4)

a
Five patients had previously received treatment with ceftriaxone (n ¼ 1, one treatment), ofloxacin (n ¼ 1, one treatment)
and vancomycin (n ¼ 5, seven treatments).
b
A 93-year-old female patient with recurrent infection received both fidaxomicin and faecal microbiota transplantation
(date of latter unknown). Clinical cure was reported at 2 days after the end of fidaxomicin treatment, and no recurrences
of infection were reported for this patient.
CDI, Clostridioides difficile infection; IQR, interquartile range; IV, intravenous; n, number of patients treated; N, number of
patients with information available; SD, standard deviation.
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vancomycin (25.0%) and intravenous metronidazole (21.4%) (Table 2). In the followup analysis population, 22 (7.7%) patients
were deceased at the end of hospitalisation.
The mean (SD) duration of hospitalisation
was 30.3 (35.4) days, and the median (IQR)
was 19.0 (10, 37.0) days.
Of the 150 patients with CDI from the registry population, 145 (96.7%) received treatment for CDI, mainly oral metronidazole
(80/144, 55.6%) and oral vancomycin (60/
144, 41.7%). The reason for the lack of
CDI-specific treatment was not collected.
From 2015 to 2017, the use of oral metronidazole decreased from 63.1% (41/65) to
40.0% (16/40), and the use of oral vancomycin increased from 32.3% (21/65) to 55.0%
(22/40).

corresponding higher rate of recurrence
than the overall main analysis population.
However, statistical tests were not performed on these data. Therefore, no formal
conclusions were drawn from these data.
At the time of diagnosis, the mean health
score (VAS) was 48.9 (SD 18.7), and the
mean EQ-5D-5L score was 0.2 (SD 0.4),
indicating substantially impaired HRQOL
in patients with CDI. By 3 months of fidaxomicin treatment, the mean EQ-5D-5L
score improved to 0.4 (SD 0.4). In all five
EQ-5D-5L domains, the proportions of
patients with severe-to-extreme complications were reduced from the time of diagnosis to the 3-month follow up (Figure 2). The
mean health score (VAS) at the 3-month
follow-up visit was 60.2 (SD 23.3).

Patient outcomes (main analysis
population)

Safety

Of 281 patients with available clinical cure
data, 259 (92.2%) achieved clinical cure at
Day 12 (Figure 1 and Table 3). Clinical cure
rates were also 90% in patients aged 65
years, those receiving concomitant antibiotic therapy, those with prior CDI and those
with severe CDI (Table 3).
CDI recurred in 42/235 (17.9%) patients
during the study period (Figure 1 and
Table 3), including 41 with only one recurrence and one patient with two recurrences. Of those with evaluable data on
the timing of outcomes (n ¼ 233), CDI
recurrence occurred in 13.7% of patients
before 2 months, 16.3% before 3 months
and 0.9% after 3 months (Table 3).
Sustained clinical cure was observed
in 195/255 (76.5%) patients (evaluable,
n ¼ 262; missing data, n ¼ 7) (Figure 1 and
Table 3). Subgroup analyses showed similar
sustained clinical cure rates regardless of age
or concomitant antibiotic therapy (Table 3).
Patients with two or more recurrences at
study inclusion appeared to have a lower
rate of sustained clinical cure and a

The AE profile for all fidaxomicin-treated
patients (N ¼ 296) is summarised in Table 4.
AEs were reported in 40.9% (121/296) of
patients, including 69 (23.3%) who experienced severe AEs. Overall, the most
common AEs were CDI (13.9%), ineffective
drug treatment (4.4%) and general physical
health deterioration (3.0%) (Table 5). Serious
AEs were reported in 27.7% (82/296) of
patients, and AEs related to fidaxomicin
were observed in 5.4% (16/296) of patients.
The most common fidaxomicin-related AE
was ineffective drug treatment (11/296;
3.7%). Four serious AEs related to fidaxomicin were reported in three (1.0%) patients.
These included severe lack of efficacy in two
patients, which was subsequently reported as
moderate lack of efficacy in one of these
patients, and recurrence in one patient; all
three patients subsequently recovered.
Forty-eight (16.2%) patients had at least
one AE leading to death (Table 4); most of
these patients (18/48, 37.5%) had AEs within
the System Organ Class General disorders and
administration site conditions. There were no
deaths related to fidaxomicin.

N/A

N/A

91/97
(93.8)
74/92
(80.4)
13/86
(15.1)

N/A

N/A

N/A

N/A

116/126
(92.1)
90/114
(78.9)
16/105
(15.2)

143/155
(92.3)
105/141
(74.5)
26/130
(20.0)

N/A

N/A

N/A

N/A

161/178
(90.4)
124/161
(77.0)
22/145
(15.2)

0 (first episode)
61/62
(98.4)
46/56
(82.1)
11/56
(19.6)

1

Number of CDI
recurrences at inclusion

36/40
(90.0)
24/37
(64.9)
9/33
(27.3)

2

N/A

N/A

N/A

N/A

155/168
(92.3)
114/151
(75.5)
27/140
(19.3)

Severe

104/113
(92.0)
81/104
(77.9)
15/95
(15.8)

Non-severe

Severe CDI by 2014
ESCMID criteria5

Data for sustained clinical cure were missing for seven patients; bFor the overall study period; cPercentages are calculated as a proportion of cured patients.
CDI, Clostridioides difficile infection; ESCMID, European Society of Clinical Microbiology and Infectious Diseases; n, number of patients with the stated outcome; N, number of
patients with information available; N/A, not available.

a

After 3 months

Within 3 months

Within 2 months

N/A

N/A

21
(9.0)
32
(13.7)
38
(16.3)
2
(0.9)

Sustained clinical cure
(N ¼ 262)a
At least one recurrenceb
(N ¼ 235)
Number of recurrences
according to time
(N ¼ 233)c
Within 1 month

168/184
(91.3)
121/163
(74.2)
29/149
(19.5)

259/281
(92.2)
195/255
(76.5)
42/235
(17.9)

Clinical cure (N ¼ 286)

No

Yes

<65 years

65 years

All patients

Outcome, n (%)

Concomitant
antibiotic therapy

Age

Table 3. Subgroup analyses of clinical cure, sustained clinical cure and CDI recurrence in the main analysis (fidaxomicin-treated) population.
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Figure 2. HRQOL (EQ-5D-5L) scores at baseline and the 3-month follow-up in the main analysis (fidaxomicin-treated) populationa.
a
Data from the EQ-5D-5L questionnaire were available for 176 patients at the time of CDI diagnosis and 105
patients at the 3-month follow-up.
CDI, Clostridioides difficile infection; EQ-5D-5L, HRQoL was assessed using the EQ-5D-5L questionnaire,
which included five domains (mobility, self-care, usual activities, pain/discomfort, anxiety/depression);
HRQOL, health-related quality of life; N, number of patients with information available.

Table 4. Adverse event profile for all fidaxomicin-treated patients.
AE, n (%)

Number of AEs

Number of patients, N¼296

All AEs
Severe AEs
Serious AEs
Severe serious AEs
AEs leading to death
AEs related to fidaxomicin
Serious AEs related to fidaxomicin
AEs related to underlying medical condition
AEs related to concomitant medication
AEs related to other condition

175
89
110
86
52
18
4
93
17
47

121 (40.9)
69 (23.3)
82 (27.7)
66 (22.3)
48 (16.2)
16 (5.4)
3 (1.0)
72 (24.3)
16 (5.4)
40 (13.5)

AE, adverse event; n, number of patients with the stated AE; N, number of fidaxomicin-treated patients.

Discussion
In this prospective, multicentre, observational, longitudinal study of hospitalised
adults with CDI in France, treatment with
fidaxomicin was effective. The clinical cure

rate was 92.2% at Day 12 (2 days after the
end of the standard treatment course), and
the CDI recurrence rate was 16.3% during
the 3-month follow-up period. Over 40% of
fidaxomicin-treated patients experienced
AEs, but the rates of fidaxomicin-related
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Table 5. Adverse events reported in at least two patients (among all fidaxomicin-treated patients).
AE, n (%)
a

Clostridium difficile infection
Drug ineffectiveb
General physical health deterioration
Death
Diarrhoea
Renal failure acute
Cardiac failure
Respiratory failure acute
Septic shock
Agranulocytosis
Lung disorder
Clostridium difficile colitis
Colitis
Intestinal obstruction
Rash
Respiratory distress
Respiratory distress syndrome, acute

Number of AEs

Number of patients, N¼296

45
14
10
8
4
4
3
3
3
2
3
2
2
2
2
2
2

41 (13.9)
13 (4.4)
9 (3.0)
8 (2.7)
4 (1.4)
4 (1.4)
3 (1.0)
3 (1.0)
3 (1.0)
2 (0.7)
2 (0.7)
2 (0.7)
2 (0.7)
2 (0.7)
2 (0.7)
2 (0.7)
2 (0.7)

a

Reported at any point during the study, regardless of treatment timing. bNo improvement in diarrhoea symptoms. AE,
adverse event; n, number of patients with stated AEs; N, number of fidaxomicin-treated patients.

AEs and serious fidaxomicin-related AEs
were low. There were no deaths related to
fidaxomicin, and the incidence of AEs and
serious AEs appeared similar to the incidences observed during phase 3 clinical trials.17,18
The recommended dose of fidaxomicin
in adults is 400 mg/day (one 200-mg tablet
every 12 hours) for 10 days.19 In the present
study, the mean dosage of fidaxomicin was
400 mg/day, but a majority (66%) of
patients received fidaxomicin for 11 days.
However, this may have been in line with
the recommended dose of 20 tablets if one
tablet was administered on the first day
and one on the last day of treatment (the
study recorded only the duration of
therapy and not the number of tablets
administered per day). Almost two-thirds
of fidaxomicin-treated patients were being
treated for an initial episode of CDI. This is
in accordance with European guidelines
available at the time of the study and US
standards, in which fidaxomicin is recommended for the treatment of both initial

(non-severe and severe) and recurrent CDI
episodes.5,6
In patients who received antibiotic CDI
treatment other than fidaxomicin, oral metronidazole and oral vancomycin were the
main therapies administered. There was an
observed decrease in metronidazole use and
an increase in vancomycin use between the
three 1-month periods (in 2015, 2016 and
2017). Interestingly, this trend appears to
reflect a recent shift towards the 2018 version of the US guidelines (even though
these had not been published at the time
the study was conducted), which now recommend either vancomycin or fidaxomicin
over metronidazole for the treatment of an
initial non-severe episode of CDI,6 in contrast to the 2010 US guidelines that
recommended metronidazole for an
initial mild-to-moderate CDI episode.20
Furthermore, in a network meta-analysis,
vancomycin showed greater efficacy than
metronidazole. These antibiotics ranked
seventh and eleventh of 13 treatments,

Guery et al.
respectively, in achieving a sustained clinical cure.7 Similarly, in a pooled analysis of
two comparative multinational, randomised, controlled trials, metronidazole was
inferior to vancomycin with respect to clinical success (72.7% vs 81.1%), defined as
the resolution of diarrhoea and absence of
severe abdominal discomfort for more than
2 consecutive days including Day 10.21
The present study findings are consistent
with the two phase 3 randomised, doubleblind clinical trials in which the rates of
clinical cure with fidaxomicin were
91.7%17 and 92.1% (per-protocol populations),18 and the rates of recurrence over a
1-month follow-up period were 12.7%17
and 15.4% (modified intent-to-treat population).18 The present findings are also consistent with previous observational studies
of fidaxomicin in clinical practice. In a prospective cohort study of 99 fidaxomicintreated CDI episodes in a French
University Hospital, a high proportion of
these episodes were severe (42%) and/or
recurrent (41%) CDI.12 After fidaxomicin
treatment, there was a high rate of clinical
cure 2 days after the end of treatment
(87%) and a low rate of recurrence over a
10-week follow-up period (15%). Similar
results were observed in retrospective studies in Spain, in which fidaxomicin treatment
of 72 patients with CDI was associated with
clinical cure and 30-day recurrence rates of
90.3% and 16.7%, respectively,13 and in the
USA, in which fidaxomicin treatment of 81
patients with CDI was associated with a
90% complete response rate (defined as
the resolution of diarrhoea during treatment) and a 19% recurrence rate within
8 weeks of treatment.14
Despite the well-recognised negative
effects of CDI on clinical parameters, few
previous studies have assessed the impact of
CDI on patients’ quality of life.2,22 A large
multinational survey showed that CDI is
associated with impaired generic HRQOL
(Short Form-36 survey) and a negative

13
impact on work and activities (Work
Productivity and Activity Impairment questionnaire).23 In the present study, patients
treated with fidaxomicin had substantially
impaired HRQOL at baseline, but EQ5D-5L scores in all five domains (mobility,
self-care, usual activities, pain/discomfort,
anxiety/depression) improved over 3
months of follow-up.
The strengths of the present study
include the approximately 3-month followup period in fidaxomicin-treated patients;
this is in contrast with the 1-month
follow-up period in phase 3 clinical
trials.17,18 In addition, these real-world
data provide an assessment of treatment
with fidaxomicin in clinical practice in
France. There are a number of potential
limitations associated with this study.
Observational studies may have methodological limitations, such as possible selection bias regarding the different time
frames designated as inclusion periods for
the main analysis and registry populations.
The study was also performed only in
French centres and may not be generalisable to other countries. However, the inclusion of a relatively large number of centres
and the selection of different periods
throughout the year may have minimised
these biases. University hospitals were overrepresented regarding their acceptance rate
to participate in the study. Thirty-seven
were invited, and 17 (45.9%) accepted. In
contrast, 61 general hospitals were invited,
and only 8 (13.1%) accepted. Another limitation is that the number of patients in the
registry group (not treated with fidaxomicin) was low; therefore, these results should
be interpreted with caution. Last, PCR
ribotyping of C. difficile isolates was conducted for only 56/292 (19.2%) of the main
analysis population and 13/150 (8.7%) of
the registry population; these proportions
were too low to investigate associations
between particular ribotypes and clinical
outcomes.
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In conclusion, the DAFNE study demonstrated that fidaxomicin is an effective
and well-tolerated treatment in patients
with CDI in a real-world setting in
France, including patients with a high risk
of adverse outcomes, such as those who are
advanced in age or those with severe CDI.
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Hôpital Ambroise Pare, Assistance Publique
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