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Fidaxomicin Use and Clinical Outcomes for Clostridium
difficile–Associated Diarrhea
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Background: Fidaxomicin has been scrutinized because of its high
acquisition cost. Real-world experience is needed to determine whether
fidaxomicin has value in patients with Clostridium difficile–associated
diarrhea (CDAD) and certain risk factors.
Methods: In this single-center, retrospective cohort study, patients
18 years or older with diarrheal symptoms and positive polymerase chain
reaction assay for C. difficile toxin B gene or pseudomembranes were
administered fidaxomicin between August 2011 and March 2013. Clinical
success was defined as the resolution of signs and symptoms of disease and
no further therapy required for CDAD as of the second day after cessation
of fidaxomicin therapy. The recurrence of CDADwas defined by the reap-
pearance of signs and symptoms of disease after the cessation of therapy,
a new positive C. difficile polymerase chain reaction result, and the need
for CDAD retreatment. Readmissions were tracked for 90 days after hospi-
tal discharge.
Results: Of the 60 patients who received fidaxomicin, 58 (96.7%)
achieved clinical success. Twenty-six (43.3%) of the 60 patients were being
treated for a second or greater episode. Six (10.3%) of the 58 patients had
recurrence within 90 days after the initial treatment course, and 4 (6.9%)
were readmitted within 30 days after hospital discharge.
Conclusions: In this real-world setting, fidaxomicin resulted in a high
rate of clinical success, a low rate of recurrence, and a low readmission rate.
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BACKGROUND
The incidence of Clostridium difficile infection (CDI) has in-
creased significantly in the United States, with the number of
CDI-associated hospital stays growing from approximately
86,000 in 1993 to approximately 337,000 in 2009.1 The total cost
of these hospital stays in 2009 was approximately $8.2 billion.1

Clostridium difficile infection is an infectious disorder that results
from the incorporation of C. difficile¸ a gram-positive spore-
forming bacterium, into the normal colonic microbial ecology.
Clostridium difficile–associated diarrhea (CDAD) is a component
of CDI, with diarrhea as the primary presenting symptom. Despite
appropriate treatment with standard therapies (ie, metronidazole
and vancomycin), CDAD recurrence rates have remained high,
with at least 1 recurrence observed in 27% of patients treated with
metronidazole and 24% of patients treated with vancomycin.2
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In May 2011, the US Food and Drug Administration ap-
proved fidaxomicin for the treatment of CDAD. Fidaxomicin is
a unique therapy for CDADbecause it achieves high fecal concen-
trations with limited systemic absorption and limits C. difficile
spore proliferation without pressuring the microbiome.3–5 The
recommended dose of fidaxomicin is 200 mg orally twice daily
for 10 days with no dose reductions for special populations
such as geriatrics or patients with renal or hepatic impairment.6

Two phase 3 randomized controlled trials have confirmed the non-
inferiority of fidaxomicin 200 mg orally twice daily for 10 days
compared with vancomycin 125 mg orally 4 times daily for
10 days for the treatment of CDAD, with a primary outcome
of clinical cure (88% vs 86% and 88% vs 87% for the 2 trials,
P = NS).6–8 Fidaxomicin had a lower recurrence rate, compared
with vancomycin, and sustained clinical response (ie, cure with-
out recurrence, originally termed “global cure”) was superior
with fidaxomicin versus vancomycin at 25 days after the end
of treatment in both trials (70% vs 57%, P = 0.0011; 72% vs
57%, P = 0.0004).6,9

The use of fidaxomicin has been scrutinized primarily be-
cause of an acquisition cost of approximately $2,100 for inpatients
and $3,000 for outpatients for a 10-day course.10,11 Consequently,
we developed criteria limiting the use of fidaxomicin to patients
with numerous risk factors we felt predicted a higher likelihood
of developing recurrent disease. We sought to determine whether
fidaxomicin would be effective in this real-world setting among
patients with confirmed disease, some of whom had previous
CDAD recurrences. The study objectivewas to determine the clin-
ical outcomes after fidaxomicin treatment of CDAD and to record
subsequent readmissions.

MATERIALS AND METHODS
This was an Institutional Review Board–approved retrospec-

tive review of patients prescribed with fidaxomicin at Huntsville
Hospital, an 881-bed community-teaching hospital in Huntsville,
Alabama. Patients were identified based upon inpatient fidaxomicin
use and charge data between August 2011 andMarch 2013. Patients
18 years or older were included if they were prescribed fidaxomicin
for a diagnosis of CDAD, based upon clinical signs and symptoms
of disease and a positive polymerase chain reaction (PCR) for
C. difficile toxin B gene (Cepheid GeneXpert, Sunnyvale, CA)
or endoscopically observed pseudomembranes. Institutional
criteria for fidaxomicin use are shown in Table 1. All patients pre-
scribed fidaxomicin met 5 or more of the criteria listed in the table.
Patients were excluded if they received less than 2 days of
fidaxomicin therapy. Data collection included patient demo-
graphics, CDAD episode treated, anti-infective agents administered
for previous and current CDAD, PCR results, administration of
concomitant systemic antibiotics, severity of illness, dose and dura-
tion of fidaxomicin therapy, and length of hospital stay.

Primary end points were rates of clinical success; recurrence
of CDAD up to 90 days after fidaxomicin treatment; and CDAD
readmissions at 30, 60, and 90 days after hospital discharge. Clin-
ical success was defined as the resolution of signs and symptoms
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TABLE 1. Huntsville Hospital Criteria for Fidaxomicin Use

Each factor below is awarded one (1) point, and they are weighted
equally. Five (5) points or greater meet criteria for fidaxomicin use:

PCR positive (focus on presumptive NAP1/BI/027–negative cases)
≥65 years old
Female sex
On proton pump inhibitor
On concomitant anti-infective therapy for > 3 days
Immunocompromised (cancer, human immunodeficiency virus, chronic

obstructive pulmonary disease on chronic steroids, etc)
White blood cell count > 15,000 white blood cells per microliter (μL)
Serum creatinine level > 1.5 � premorbid condition
Recurrent disease (previous exposure to oral vancomycin or

oral/intravenous metronidazole)
Potential for serious drug-drug interactions

(eg, warfarin-metronidazole)
Inflammatory bowel disease
Gastrointestinal surgery in the last 6 months
Prolonged stay in hospital (eg, ≥7 days)
APACHE II score > 15

APACHE, Acute Physiology and Chronic Health Evaluation.

TABLE 2. Patient Characteristics

Characteristic N = 60

Age, years 66 [18–92]
≥65 40 (66.7)

Female 34 (56.7)
White 51 (85.0)
No previous episode of CDAD (first episode) 34 (56.7)
Previous episode of CDAD 26 (43.3)
Second 15
Third 7
Fourth 3
Fifth 1

Previous CDAD treatment regimens* (n = 26)
Metronidazole 16
Oral vancomycin 5
Metronidazole + oral vancomycin 4
Unknown 1

Active malignancy 14 (23.4)
Baseline serum creatinine, mg/dL 0.8 [0.4–1.7]†
Concomitant systemic antibiotics 33 (55.0)
Duration of concomitant systemic antibiotics, days 5 [1–30]
Severity of illness
Mild/moderate (white blood cell count < 15,000/μL
or serum creatinine < 1.5 � baseline)

33 (55.0)

Severe (white blood cell count > 15,000/μL
or serum creatinine > 1.5 � baseline)

16 (26.7)

Severe, complicated (hypotension, shock,
ileus, or toxic megacolon)

11 (18.3)

Fidaxomicin treatment, days‡ 10 [2–17]
Hospital length of stay, days 10 [3–82]

Data represent n (%) or median [range].

*Dosages used for various CDAD treatment regimens were too hetero-
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of the disease and no further therapy required for CDAD as of the
second day after cessation of fidaxomicin therapy. The recurrence
of CDAD was defined by the reappearance of signs and symp-
toms of the disease after the cessation of therapy, a new positive
C. difficile PCR result, and the need for CDAD retreatment. Only
patients who were readmitted because of CDAD recurrence were
included in the analysis; all-cause readmissions were not evalu-
ated. All patients who completed fidaxomicin treatment were
contacted 30 or more days after hospital discharge via telephone
to confirm the total length of therapy, achievement of clinical suc-
cess, and lack of CDAD recurrence.
geneous to list.

†Nine patients were not included in this analysis because of end-stage
renal disease with hemodialysis at baseline.

‡Fidaxomicin 200 mg orally twice daily.
RESULTS
Sixty patients, representing 15% of all CDAD patients treated

within our facility during the study time frame, received
fidaxomicin and were analyzed. Fidaxomicin was prescribed in ac-
cordance with the guidelines developed by the hospital (Table 1).
Patient demographics are listed in Table 2. A positive PCRwas doc-
umented in 58 patients (96.7%), of which 4 patients were presumed
to be infectedwith theNAP1/BI/027 strain. Pseudomembraneswere
identified in 2 patients (3.3%) without a positive PCR. Thirty-four
patients (56.7%) were being treated for their first episode of
CDAD, and 26 (43.3%) were being treated for their second or
greater CDAD episode. Concomitant systemic antibiotics were
administered in 33 patients (55.0%). A median of 10 days (range,
2–17 days) of fidaxomicin therapy was administered. Twenty-seven
patients (45.0%) received more than 10 days of fidaxomicin ther-
apy. Eight patients (13.3%) received metronidazole for more
than 24 hours before fidaxomicin therapy began for a median
of 2 days (range, 2–4 days). Five patients (8.3%) received combi-
nation treatment with metronidazole and fidaxomicin for a median
of 3 days (range, 1–7 days). No other anti-CDAD treatments be-
sides metronidazole and fidaxomicin were administered to patients.

Fifty-eight (96.7%) of the 60 patients achieved clinical suc-
cess. Two patients died before discharge; neither death was attrib-
uted to CDAD or fidaxomicin therapy. One patient achieved
symptom resolution and was deemed a clinical success, yet the pa-
tient died because of cardiac arrest. The second patient received a
© 2014 Wolters Kluwer Health, Inc. All rights reserved.
total of 2 days of therapy before the implementation of comfort
care measures resulting in the discontinuation of all therapies, in-
cluding fidaxomicin, and was classified as a clinical failure. An
additional patient, being treated for her third CDAD episode, ex-
perienced clinical failure because of lack of symptom resolution
after 10 days of fidaxomicin therapy. Six (10.3%) of the 58 pa-
tients discharged experienced recurrence of CDAD within
90 days of completion of fidaxomicin treatment. Readmission to
Huntsville Hospital for CDADoccurred for all patientswith recur-
rent symptoms; 4 patients (6.9%) were readmitted within 30 days
of discharge. As shown in Table 3, recurrence occurred on days
12, 14, 18, 24, 29, and 57 posttreatment for the 6 patients requir-
ing readmission. Readmissions were recorded for the first, second,
third, fourth, and fifth episodes of CDAD. One of the 4 patients
presumably infected with the NAP1/BI/027 strain experienced
recurrence and was readmitted.

DISCUSSION
Fidaxomicin possesses many characteristics that are desir-

able for the treatment of CDAD, such as a narrow spectrum of ac-
tivity, low systemic absorption, twice-daily dosing, the absence of
www.infectdis.com 33
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TABLE 3. Time to Recurrence and Readmission, Stratified by
CDAD Episode Treated

Patient
CDAD
Episode

Days After
Fidaxomicin

Treatment Until
Recurrent CDAD
Symptoms Noted

Days After Hospital
Discharge Until

Readmission Due to
CDAD Recurrence

1 First 24 27
2 First 29 36
3 Second 57 66
4 Third 14 21
5 Fourth 12 21
6 Fifth 18 25
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drug interactions, lack of dosing modifications in renal and he-
patic impairment, and a limited adverse effect profile.3–6 Data
from phase 3 clinical trials represent the largest prospective data
published concerning C. difficile pharmacological treatment and
report that fidaxomicin demonstrates superiority over oral vanco-
mycin for sustained clinical response (ie, cure without recurrence)
in adults with a first episode or first recurrence of CDAD.7,8 De-
spite these benefits, the high drug acquisition cost prevents exten-
sive use of fidaxomicin for all CDAD episodes at our institution.
Consequently, criteria were developed to identify patients with
the highest risk of recurrence (Table 1). Because fidaxomicin
use at our institution was not bound by the criteria defined in the
phase 3 clinical trials, our experience provided the opportunity
to evaluate outcomes of fidaxomicin use in a real-world setting.

As evidenced in our methodology, this analysis examined
fidaxomicin use in clinical practice. We included all patients
receiving fidaxomicinwhowere hospitalizedwith CDAD. Several
of these patients were also exposed to metronidazole during their
course of illness. Moreover, most patients received concomitant
systemic antibiotic therapywhile receiving fidaxomicin treatment.
In addition, evaluated patients were not excluded if they received
more than 24 hours of pretreatment with metronidazole before ad-
ministration of fidaxomicin. Eleven (18.3%) of the 60 patients
were receiving treatment for multiple recurrent CDAD (≥2 re-
currences; ie, third episode or greater), and 27 patients (45.0%)
received more than 10 days of fidaxomicin therapy when com-
bining both inpatient and outpatient fidaxomicin exposure.
Fidaxomicin treatment courses of more than 10 days were due
to patients receiving a remaining supply of medication after en-
rollment in the manufacturer-sponsored patient access support
service (DIFICID Rx Assist), with delivery of fidaxomicin to
the patient’s residence (http://www.dificid.com/dificid-rx-assist).
In some cases, submission of the documentation required for this
servicewould not coincidewith the forecasted date of hospital dis-
charge, resulting in patients receiving more than 10 days of
fidaxomicin therapy in aggregate.

In this retrospective analysis, fidaxomicin had a high rate of
clinical success (96.7%), a low rate of recurrence (10.3%), and a
low readmission rate (6.9%). The low overall CDAD recurrence rate
was especially encouraging, given that 43% of patients were treated
using fidaxomicin for their second or greater CDAD episode. The
rate of recurrence in patients being treated for recurrent CDAD
(second or greater episode) was 15% (4 recurrences in 26 pa-
tients), whereas the rate of recurrence in patients being treated
for multiple recurrent CDAD (third or greater episode) was
27% (3 recurrences in 11 patients). For comparison, a recur-
rence rate of 35% to 65% is expected in patients who have
had a previous recurrence and are treated with antibiotics other
34 www.infectdis.com
than fidaxomicin.12–14 Furthermore, the overall readmission rate
(6.9%) observed in this analysis of fidaxomicin-treated patients
compares favorably with data from the Healthcare Cost and Utili-
zation Project, which found that 12.8% of patients with CDI dur-
ing hospitalization were readmitted with a diagnosis of CDI
within 30 days.15

A number of limitations of our analysis can be identified.
Given the retrospective nature of this analysis, it is possible that
we failed to adequately identify all CDAD recurrences. Although
this limitation would be present in all single-center studies, we ex-
pect this to be less of a concern within our health system. First,
Huntsville Hospital is a regional referral center serving approxi-
mately 1.5 million patients and covering an extensive geographic
area. This area does not have multiple acute care hospitals in close
proximity, unlike many other urban settings. Second, patients who
experienced CDAD as an outpatient are followed at outpatient
centers associated with Huntsville Hospital in which PCR-
positive cultures would have been recorded via the patient infor-
mation system. Third, discharged patients were contacted 30 or
more days after hospital discharge via telephone to confirm
achievement of clinical success and lack of CDAD recurrence.

Finally, most of the patients described in this analysis were
infected with non-NAP1/BI/027 strains. The subset of patients
in the phase 3 trials infected with this strain demonstrated great
benefit from receiving fidaxomicin.7,8 Although no difference in
outcomes was observed between fidaxomicin and vancomycin
in the subset of patients infected with a NAP1/BI/027 strain in
the phase 3 trials, additional data beyond the 4 patients described
in this analysis would be informative regarding fidaxomicin activ-
ity in this subset of patients.

Clostridium difficile–associated diarrhea continues to plague
patients within the healthcare setting and leads to increased
healthcare cost. In this evaluation, all but 2 of the 60 patients
achieved clinical success with fidaxomicin, and the overall rates
of recurrence and readmission were low. Although the phase 3 tri-
als of fidaxomicin have been, by far, the largest prospective stud-
ies involving CDAD, the current analysis provides insight
regarding fidaxomicin use in a real-world setting.
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