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Novel Fidaxomicin Treatment Regimens for
Patients With Multiple Clostridium difficile
Infection Recurrences That Are Refractory
to Standard Therapies
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Reports of fidaxomicin treatment for patients with multiple recurrent Clostridium difficile infections ([mrCDI]
ie, more than 2 CDI episodes) indicate symptomatic response to this agent, but 50% have subsequent mrCDI
episodes. In an effort to improve outcomes in patients with mrCDI we used novel regimens of fidaxomicin based
on strategies used with vancomycin. Of 8 patients who received a 10-day chaser of fidaxomicin given twice daily
after a course of vancomycin, 3 (38%) experienced a subsequent recurrence. Two (18%) of 11 patients who com-
pleted a 14- to 33-day course of fidaxomicin in a tapering dose experienced a recurrence, both of whom received
additional antibiotics before that recurrence. The median symptom-free interval (SFI) after fidaxomicin taper
was greater than the median SFI after the most effective prior regimen for those patients (257 days [interquartile
range, 280] vs 25 days [interquartile range, 30], respectively; P =.003). A fidaxomicin chaser or taper regimen
may be effective in patients with mrCDI, but the number of patients treated is small, and randomized compar-

ative data are not available.
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Over the last several decades, the management of pri-
mary and recurrent Clostridium difficile infections
(CDI) has involved a standard antimicrobial course
with either metronidazole or vancomycin. In this set-
ting, both therapies lead to high initial cure rates; how-
ever, recurrences after initial cure are problematic, and
each recurrence increases the risk of subsequent recur-
rences [1]. First recurrences after therapy have been
reported in up to 25% of patients; of this population,
retreatment can leave over half of these patients with a
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second recurrence [1-3]. For these treatment refractory
patients, standard therapies are typically ineffective at
breaking the cycle of recurrent CDI (rCDI), leaving
clinicians to choose nontraditional therapies.

A variety of empiric strategies for managing patients
with multiple rCDI (mrCDI) episodes have been re-
ported (ie, more than 2 CDI episodes). The most widely
used regimen for patients with mrCDI refractory to
standard treatment has included a vancomycin taper
[4]. The effectiveness of this approach is supported
by a retrospective study by McFarland et al [2], who
evaluated a subgroup of placebo patients enrolled in 2
clinical trials for the probiotic Saccharomyces boulardii.
This uncontrolled study found significantly lower sub-
sequent recurrence rates in patients treated with a van-
comycin taper (31%, 9 of 29) or a pulse regimen given
once every 2-3 days (14.3%, 1 of 7), compared with the
recurrence rates observed in patients receiving a regi-
men of vancomycin (250 mg) given 4 times daily
(71.4%, 10 of 14).

A rifaximin chaser given immediately after the com-
pletion of oral vancomycin therapy has also been
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reported to be effective in a case-series of patients with mrCDI,
and a randomized, placebo-controlled pilot study showed
promise for this approach [5-7]. Other potentially effective
mrCDI therapies include treatment with nitazoxanide and im-
munoglobulin therapy administered concurrently with active
CDI therapy [8, 9]. Fecal microbiota transplantation (FMT)
has increasingly been used as an alternative for managing pa-
tients with mrCDI based on the positive findings from a ran-
domized controlled study after years of anecdotal experience
[10]. Although this approach has been effective, screening of
donors and other logistics involved in the preparation and
delivery of specimens is costly, and there are concerns about un-
anticipated consequences after introduction of a new microbio-
ta. In addition, determination of which patients would benefit
most from FMT is still unclear [4].

Fidaxomicin has been studied in randomized, controlled tri-
als for the treatment of patients with primary CDI and with first
CDI recurrences. Although phase 3 studies indicated non-
inferiority for the primary outcome of cure compared with van-
comycin, fidaxomicin showed an overall significant reduction in
recurrence rates [11, 12]. To date, there are 3 reports of fidaxo-
micin used to treat patients with mrCDI episodes (ie, more than
2 episodes) and 1 description of fidaxomicin use in a post-
vancomycin, chaser strategy [13-16]. Three case series have
been published reporting on the use of a 10- to 14-day course
of fidaxomicin 200 mg given twice daily in adults and a pediat-
ric patient with recurrent CDI [13,14]. Five of 8 adult patients in
1 report of fidaxomicin treatment had mrCDI (2-5 prior CDI
episodes), 1 of whom experienced a recurrence (without expo-
sure to non-CDI antimicrobials) 75 days after completing fidax-
omicin therapy [13]. This patient received another course of
fidaxomicin without subsequent recurrence over a follow-up pe-
riod of 17 months. The other 4 patients with mrCDI (followed
for 60 days to 21 months) did not have another CDI episode.
A 10-year-old patient received fidaxomicin for his 6th CDI epi-
sode after successfully completing a 6-week vancomycin taper 2
weeks prior [14]. After completing therapy, the patient was with-
out symptoms at his 1-month follow-up visit, but he experienced
a subsequent recurrence after he was prescribed clarithromycin
for pneumonia several months later. Contrary to the success de-
scribed in these reports, an additional report of 2 patients with
mrCDI suggested that this 10-day course was ineffective in pa-
tients with a history of multiple recurrences [15]. Both of these
patients had multiple prior CDI recurrences. Both patients re-
sponded to fidaxomicin but had subsequent mrCDI episodes.
In summary, 8 patients with mrCDI responded to fidaxomicin
treatment, but 4 (50%) had subsequent mrCDI episodes.

We reported our initial experience using fidaxomicin as a post-
vancomycin, chaser regimen in 3 patients with mrCDI [16].
Fidaxomicin was not used to treat symptomatic episodes in
these patients, but it was administered after a prolonged, suppres-
sive low dose of vancomycin that was given until fidaxomicin

became available. Our subsequent uncontrolled experience
using this and an alternate approach is described below.

CLINIC BACKGROUND AND METHODS

Over the last decade, patients with mrCDI within Chicago and
surrounding areas have been referred to our clinic for manage-
ment. Most of these patients have been referred after treatment
for several prior CDI episodes and have considered FMT as a
last treatment resort. After prescribing CDI therapy, all patients
were closely monitored via telephone and subsequent clinic vis-
its for CDI recurrence, defined as the reappearance of diarrheal
stools with or without laboratory diagnostic testing. All patients
had at least 1 of the episodes confirmed by stool assay for C dif-
ficile, and confirmation was attempted at the time of sympto-
matic recurrence. However, symptomatic recurrence that was
clinically consistent with CDI recurrence was sometimes treated
without obtaining a diagnostic specimen.

A prolonged vancomycin taper has been typically effective for
a majority of these patients and is often still effective if patients
fail a first vancomycin taper. Because some patients were refrac-
tory to vancomycin taper, we next used a regimen of rifaximin
immediately after a treatment course of vancomycin, which we
termed a “post-vancomycin rifaximin chaser” strategy [5, 6]. In
theory, a chaser approach using a CDI-active, “microbiota-
sparing” antimicrobial given immediately after vancomycin
therapy (used to reduce C difficile counts to minimize rifaximin
resistance development) would allow the microbiota to recover
and re-establish colonization resistance while C difficile is actively
controlled. Limited options after rifaximin chaser failures and the
risk for selection of rifaximin-resistant isolates have prompted us
to seek alternative approaches for managing mrCDIL

In this study, we describe our recent observational experience
with fidaxomicin using novel treatment regimens for patients
with mrCDI. Patients were also evaluated for the duration of
time that they have been symptom-free (symptom-free interval
[SFI]) after the completion of the fidaxomicin regimens. Follow
up stopped and the SFI data were censored on January 9, 2014.
The SFIs after the fidaxomicin regimens were compared to the
SFIs of the most effective prior regimens by Mann-Whitney U
test and expressed as medians and interquartile ranges (IQRs).
Other demographic data (age and number of prior CDI treat-
ment regimens) were analyzed by the Student t-test. The Insti-
tutional Review Board for Human Studies at Loyola University
Medical Center (Maywood, IL) approved the patient chart
review for the study.

RESULTS

Fidaxomicin Chaser Regimen
Based on review of the literature, 50% of mrCDI patients who
received a standard fidaxomicin treatment course experienced a
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Figure 1. Recurrent Clostridium difficile management strategies using novel fidaxomicin regimens. A fidaxomicin chaser (A) and a fidaxomicin taper (B)
were given immediately after a vancomycin taper for 8 and 9 patients, respectively. For the fidaxomicin chaser regimen, fidaxomicin 200 mg was admin-
istered BID for 10 days and for the fidaxomicin taper, fidaxomicin 200 mg was administered QD for 7 days, then Q0D for 7-26 days. The duration of the
vancomycin taper varied from weeks to months. A fidaxomicin taper (C) was also administered after a 10-day course of fidaxomicin treatment (200 mg BID)
for 3 patients.

subsequent recurrence. Therefore, we tried an alternate approach in 3 patients (patients 1-3 in Table 1) [16]. Since this
approach using fidaxomicin as a post-vancomycin “chaser.” publication, 5 additional patients have received treatment with
Ten days of fidaxomicin (200 mg given twice daily) was admin- fidaxomicin chaser (Table 1).

istered immediately after the completion of a vancomycin reg- The average age of the patients who received fidaxomicin

imen (Figure 1). In 2012, we reported our experience using this ~ chaser was 66.9 £ 19 years (mean + SD) and 75% were female
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Table 1. Demographic Characteristics and Outcomes of Patients With mrCDI Who Received a FDX-CH Regimen*
Additional Longest SFI Additional
Antimicrobial for Non-FDX- Antimicrobial
Age, No. of Exposure After CH Course, SFI Post Recurrence Exposure After
Years/ CDI the Last Prior Days FDX-CH, After FDX- FDX-CH
Sex Episodes  Prior Regimens Regimen (Antibiotic) Days CH Regimens

Patient 1" 67/M 4 M, M, VT, VT, VT, None 18 (VT) 857 No None

VT
Patient 2" 83/F 5 VVV,VVTVTNT None 20 (VT) 92 Yes Yes
Patient 3" 32/F 8 M,M,VT, VT, None 42 (RC) 839 No None

V+RC\V +RC,

VT + IVIG VT
Patient 4 68/F 4 M,M,VT None 64 (VT) 19 Yes None
Patient 5 46/F 10 M, V, V, VT, None 102 (V) 34 Yes None

V+FMT, V, RC,

VT, VT, VT
Patient 6 90/F 3 VVTVT None 82 (V) 689 No None
Patient 7 79/M 6 U,U,UVTVTVT None 90 (VT) 419 No None
Patient 8 70/F 4 M +VV VT VT None 49 (VT) 137 No None
Mean+SD 66.9+19 55+2 Median (IQR) 56.5 (48) 278 (649)*

Abbreviations: CDI, Clostridium difficile infection; FDX, standard fidaxomicin treatment regimen; FDX-CH, fidaxomicin chaser; FDX-TP, fidaxomicin taper; FMT, fecal
microbiota transplantation; IQR, interquartile range; IVIG, intravenous immunoglobulin; M, metronidazole; mrCDI, multiple recurrent CDI; RC, rifaximin chaser; SD,
standard deviation; SFI, symptom-free interval; U, unknown; V, standard vancomycin treatment course; VT, vancomycin taper.

* The SFI after the most effective prior treatment is compared to the SFI after FDX-CH.

" Patients 1-3 were previously reported [16].
¥ P=.066 compared with non-FDX-CH SFI, Mann-Whitney U test.

(Table 1). Patients treated with fidaxomicin chaser had a mean
of 5 (range 3-10) previous CDI episodes. The median SFI post-
fidaxomicin chaser was 278 days (IQR, 649), and the median
SFI for the most effective prior CDI treatment regimen was
56.5 days (IQR, 48) (P =.066).

None of the patients received additional antimicrobials after
their last prior regimen and before the recurrent CDI episode
for which fidaxomicin chaser was prescribed (Table 1). Of the
8 patients who received fidaxomicin chaser, 38% (3 of 8) expe-
rienced a subsequent recurrence. One of these 3 patients
(Patient 2) had their recurrence after receiving systemic antimi-
crobial therapy and has been described previously [16].

Fidaxomicin Taper Regimen

Although patients receiving fidaxomicin chaser experienced
fewer subsequent recurrences compared with those who recei-
ved a standard fidaxomicin treatment course, a tapered strategy
of fidaxomicin was pursued with the goal of minimizing recur-
rence rates further. Immediately after either vancomycin taper
or a standard fidaxomicin treatment course, fidaxomicin 200
mg was administered once daily for 7 days and then once
every other day for 7-26 days, for a total taper duration of
14-33 days (Figure 1). The empiric dosing regimen selected
was adopted from a previously reported vancomycin tapering
strategy [2]. Initially, patients were given a 14- to 21-day fidax-
omicin taper after a 10-day treatment course of fidaxomicin

administered twice daily (patients 4, 5, 9; Table 2). Subse-
quently, most patients received a 33-day fidaxomicin taper
after a vancomycin course that was tapered to vancomycin
125 mg once daily before the fidaxomicin taper. This 33-day
taper included fidaxomicin given once daily for 7 days and
once every other day for 26 days. The regimen was chosen to
accommodate a typical fidaxomicin prescription of 20 tablets.
The average age of the patients who received fidaxomicin taper
was 63.7 + 16 years (mean + SD) and 58% were female (Table 2).
Fidaxomicin taper was prescribed after a mean of 5 CDI episodes
(range 3-11). The median SFI after fidaxomicin taper was 257
days (IQR, 280) and was greater than the median SFI after the
most effective prior regimen (25 days; IQR, 30) (P =.003).
Twelve patients received 13 courses of fidaxomicin taper, and
92% (11 of 12) of patients experienced resolution of their diar-
rheal symptoms while receiving fidaxomicin taper. One patient
(patient 15) received amoxicillin after fidaxomicin taper and
promptly developed a subsequent recurrent CDI episode, but
he responded to vancomycin, which was followed by a second
fidaxomicin taper and he had no further recurrence (Table 2).
Twelve fidaxomicin taper courses prescribed to 11 patients were
evaluable for recurrence; patient 17 did not complete his fidax-
omicin taper course due to worsening of his symptoms while on
therapy and therefore could not be evaluated for recurrence. Of
those fidaxomicin taper courses that were completed, 83% (10
of 12) were not associated with a subsequent CDI episode. Both
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Table 2.
Effective Prior Treatment Is Compared With the SFI After FDX-TP

Demographic Characteristics and Outcomes of Patients With mrCDI Who Received a FDX-TP Regimen: The SFI After the Most

Longest SFI
Additional for Non- Additional
Antimicrobial FDX-TP Antimicrobial
Age, No. of Exposure After Course, Recurrence  Exposure After
Years/ CDI the Last Prior Days SFI Post FDX-  After FDX- FDX-TP
Sex Episodes Prior Regimens Regimen (Antibiotic) TP, Days TP Regimens

Patient 4 68/F 5 M, M, VT, V + FDX- None 64 (VT) 232 No None

CH, FDX
Patient 5 46/F 11 M, V, V, VT, None 102 (V) 462 No None

V+FMT, V, RC,

VT, VT, VT + FDX-

CH, FDX
Patient 9 46/F 3 VT, FDX, FDX None 29 (FDX) 571 No None
Patient 10 65/M 4 U, M+V, VT, VT None 21 (V) 429 No None
Patient 11 37/F 4 M, M, VT, V + FDX None 15 (M) 375 No None
Patient 12 b54/F 4 M, V, VT None 35 (V) 298 No None
Patient 13 68/F 3 M, VT, VT None 8 (M) 121 No None
Patient 14 70/F 4 VT, VT, VT, VT None 81 (VT) 79 No None
Patient 15* 86/M 8,9 M,M,V,V,VT,V,VT, None, 41 (V) 282 Yes, No Yes

VT + FDX-TP,VT Amoxicillin
Patient 16 67/M 5 M,M VT,V VT None 17 (V) 118 Yes Yes
Patient 17 66/M 6 UMM,V VT, VT None 20 (V) 0 N/A** None
Patient 18 91/M 4 M,M + VT\VT, VT None 9 (VT) 23 No None
Mean +SD: 63.6+ 16 51+2 Median (IQR) 25 (30) 257 (280)***

Abbreviations: CDI, Clostridium difficile infection; FDX, standard fidaxomicin treatment regimen; FDX-CH, fidaxomicin chaser; FDX-TP, fidaxomicin taper; FMT, fecal
microbiota transplantation; |IQR, interquartile range; IVIG, intravenous immunoglobulin; M, metronidazole; mrCDI, multiple recurrent CDI; N/A, not applicable; RC,
rifaximin chaser; SD, standard deviation; SFl, symptom-free interval; U, unknown; V, standard vancomycin treatment course; VT, vancomycin taper.

* Patient was given 2 FDX-TP courses.
** Patient did not complete FDX-TP regimen.
*** P=.003 compared with non-FDX-TP SFI, Mann-Whitney U test.

of the CDI recurrences post fidaxomicin taper occurred after
additional antimicrobial exposure; patient 15 experienced a re-
currence after amoxicillin treatment for a sore throat taken 8
days after completing fidaxomicin taper, and patient 16 received
cephalexin for a urinary tract infection. Before receiving ceph-
alexin, patient 16 had been symptom free for 118 days after
fidaxomicin taper. This length of time contrasts with his former
longest SFI of 17 days after vancomycin taper. Patient 15 was
retreated with fidaxomicin taper after his recurrence and has
been symptom free for 282 days. When recurrences associated
with additional antimicrobial exposure are excluded, all patients
who completed a fidaxomicin taper course (10 of 10) have been
symptom free to date.

Unlike the other patients receiving fidaxomicin taper, patient
17 experienced a worsening of diarrheal symptoms before com-
pleting fidaxomicin taper for his 6th CDI episode (5th recur-
rence). He was a 66-year-old man with a history of pancreatic
necrosectomy for necrotizing pancreatitis and subsequent
hepaticoduodenostomy and gastrojejunostomy. For his 4th
recurrence, he had received 85 days of a prolonged vancomycin

taper and experienced an increase in diarrheal stools (his 5th
recurrence) as he attempted to wean the vancomycin daily
dose to every other day. He was restarted on a chronic suppres-
sive dose of vancomycin 125 mg once daily until fidaxomicin
was approved by his insurance company. At this time, vanco-
mycin was discontinued and fidaxomicin taper was initiated.
Within 5 days of starting the fidaxomicin taper regimen at a
dose 200 mg daily, he experienced an increase in diarrheal
stools and restarted vancomycin 125 mg 4 times daily. He
later reported inadequate control of his diarrheal symptoms
while on the suppressive dose of vancomycin that preceded fi-
daxomicin taper, indicating that the fidaxomicin taper may
have been initiated prematurely.

DISCUSSION

Disruption of the normal colonic microbiota after antimicrobial
therapy is a mechanism proposed for the pathogenesis of recur-
rent CDI as well as primary CDI [17, 18]. Normal intestinal mi-
crobiota help promote “colonization resistance” of C difficile.
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The exact mechanism of protection is unknown; however, it has
been suggested that the gastrointestinal microbiota can directly
inhibit C difficile proliferation by competing for nutrients or
releasing antimicrobial products active against the bacteria
[19]. Indigenous bacteria can also facilitate the transformation
of bile acid products that can negatively affect C difficile spore
germination and vegetative cells. Dysbiosis due to both CDI and
non-CDI antimicrobial therapy can help explain the observed
high first and second recurrence rates ranging between 25%
and 50% associated with vancomycin and metronidazole.

A vancomycin tapering strategy is typically effective in man-
aging CDI recurrences. Conceptually, the beginning of the taper
would provide higher exposure of vancomycin within the colon
to control the initially high C difficile bacterial load. Because
vancomycin has activity against commensal anaerobes, expo-
sure at high doses consequently alters the normal colonic
microbiota [20]. Tapering the vancomycin dose (eg, from 4
times daily to twice daily to once daily and pulsing every 2-3
days) may minimize further disruption of the fecal microbiota
while keeping residual C difficile in check. Applying a taper ap-
proach using fidaxomicin has effectively controlled subsequent
recurrences among our patients who have failed a prolonged
vancomycin taper. It has been shown that fidaxomicin spares
Bacteroidetes and Firmicutes; its narrower spectrum of activity
compared with vancomycin may better promote recolonization
of the normal microbiota [20, 21].

Non-CDI antimicrobial exposure after CDI resolution is
a known risk factor for recurrent CDI, and, despite the lower
recurrence rates seen after fidaxomicin treatment, concomitant
antibiotics compromise the response rate and durability of
response seen with fidaxomicin [1, 22]. Both of our patients
who experienced a recurrence after completing fidaxomicin
taper received additional antimicrobial treatment. Patient 16
has a history of chronic urinary tract infections and received a
course of cephalexin, whereas patient 15 received a course of
amoxicillin. It has been shown that patients recovering from
CDI are at the highest risk for recurrences within the first 2-3
weeks after disease resolution [18]. Patient 15 was exposed
to antimicrobials within 11 days of completing therapy, and
his recurrence was in line with this risk period. In contrast, pa-
tient 16 received treatment for a urinary tract infection almost
4 months after resolution of mrCDI and completion of fidaxo-
micin taper. In addition, patient 2 was symptom free post fidax-
omicin chaser for 92 days until she experienced her 8th CDI
episode 2 weeks after receiving levofloxacin for a urinary tract
infection. Although reinfection with a new strain or recurrence
due to the same strain are possible mechanisms for recurrence,
the delayed onset of mrCDI months after completing CDI ther-
apy and so soon after starting a new antibiotic suggests that
some patients may carry low levels of C difficile for prolonged
periods without symptomatic recurrence after CDI treatment
including fidaxomicin [23].

In summary, our experience suggests that a fidaxomicin taper
strategy for patients with mrCDI refractory to commonly used
salvage therapies may be effective in breaking the cycle of
mrCDI. At this time, the number of patients treated is small,
but results suggest that this approach should be investigated
further in more rigorous, systematically designed prospective
randomized trials.
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