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Abstract: Fidaxomicin is a bactericidal macrolide that is indicated for the treatment of Clostridium difficile infection (CDI) in adults. 
Fidaxomicin is not effective for the treatment of systemic infections due to minimal systemic absorption. Until recently, oral vanco-
mycin was the only medication with United States Food and Drug Administration (FDA) approval for the treatment of CDI. In clinical 
studies, fidaxomicin demonstrated noninferiority to vancomycin for the treatment of CDI. Lower recurrence rates of CDI with fidaxomi-
cin than with oral vancomycin were observed. The lower recurrence rates were not observed with highly virulent strains of C. difficile. 
Lower recurrence rates of CDI with fidaxomicin are believed to be associated with its narrow spectrum of activity. Fidaxomicin was 
approved for use after publication of the most recent guideline from the Society for Healthcare Epidemiology of America (SHEA) and 
Infectious Diseases Society of America (IDSA). However, its current place in clinical practice is unknown. The cost of fidaxomicin 
should be considered when prescribing this medication.
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Introduction
The major cause of antibiotic-associated diarrhea is 
Clostridium difficile. C. difficile infection (CDI) can 
range in severity from uncomplicated diarrhea to 
pseudomembranous colitis to death. C. difficile is a 
ubiquitous, Gram-positive anaerobic, spore- forming 
bacillus implicated in 15% to 25% of cases of 
 antibiotic-associated diarrhea, 50% to 70% of cases 
of antibiotic-associated colitis, and .90% of cases of 
antibiotic-associated pseudomembranous colitis.1–4 
CDI occurs when normal gut flora is disrupted, allow-
ing overgrowth of native or newly acquired C. difficile. 
Toxin produced by C. difficile binds to receptors on 
intestinal epithelial cells resulting in mucosal injury 
and inflammation. Virtually all classes of antibiot-
ics have been implicated in causing CDI with broad-
spectrum agents having the highest risk.5

Oral vancomycin has been the only medication with 
United States Food and Drug Administration (FDA) 
approval for the treatment of CDI. Based on current 
Society for Healthcare Epidemiology of American 
(SHEA) and Infectious Diseases Society of America 
(IDSA) guidelines, oral metronidazole is considered 
first-line therapy for mild to moderate CDI.6 This is 
due to metronidazole’s comparable effectiveness and 
lower cost compared with oral vancomycin. Oral van-
comycin is typically reserved for patients with severe 
CDI or those who cannot tolerate or fail therapy with 
metronidazole. Combination therapy with both met-
ronidazole and oral vancomycin is used for severe, 
complicated infections.6

Fidaxomicin is now the second drug approved by 
the FDA for treatment of CDI in adults ($18 years 
of age).7 Additionally, the FDA has provided orphan 
drug approval for use in pediatric patients, but data 
in this population are limited. Fidaxomicin is a mac-
rolide that is bactericidal for Clostridium difficile. 
Effectiveness of the agent is limited to the gastro-
intestinal tract, and it is not effective for the treat-
ment of systemic infections due to minimal systemic 
absorption.7

Mechanism of Action of Fidaxomicin
Mechanism of action
The structure of fidaxomicin includes an unsaturated 
18-membered macrocyclic core. It is isolated from a 
strain of the bacterium Dactylosporangium auran-
tiacum and is a member of the tiacumicin family.7 

Fidaxomicin inhibits bacterial protein synthesis by 
binding to RNA polymerase.7 The bactericidal activ-
ity against C. difficile is followed by a post-antibiotic 
effect of 6–10 hours for fidaxomicin and 3 hours with 
OP-1118, its active metabolite.7,8

Mechanism of resistance
In vitro, there is a low frequency of spontaneous 
resistance to fidaxomicin in Clostridium difficile. 
During clinical trials, a patient with recurrent CDI 
was noted to have a specific mutation (Val-1143-Gly) 
in the RNA polymerase beta subunit. This mutation 
conveys reduced susceptibility to fidaxomicin.7

Antimicrobial Activity of Fidaxomicin
Spectrum of activity
Fidaxomicin is a narrow-spectrum antibiotic that 
demonstrates activity against Gram-positive aero-
bic and anaerobic bacteria, specifically Clostridia 
species. Fidaxomicin has no activity against Gram-
negative pathogens. Fidaxomicin spares predomi-
nate members of the gut normal flora, minimizing 
disruption.9,10 This narrow spectrum of activity may 
explain the lower rates of recurrent CDI. In addition, 
lower spore counts following therapy with fidaxo-
micin when compared with vancomycin have been 
observed.11

Pharmacokinetics of Fidaxomicin
Fidaxomicin has minimal systemic absorption. 
In phase one clinical studies, healthy volunteers 
received oral Fidaxomicin 100, 200, 300, and 450 mg 
with plasma concentrations that were low to unde-
tectable.12 Fidaxomicin is mainly confined to the gas-
trointestinal tract with fecal concentrations more than 
10,000 times the plasma concentration. Metabolism 
of fidaxomicin occurs in the intestine via hydrolysis 
and does not depend on CYP450 enzymes. OP-1118 
is  fidaxomicin’s main active metabolite. Excretion of 
fidaxomicin is mainly in the feces (.92% unchanged 
drug and active metabolite) with ,1% recovered 
from the urine.7 Adult dosing of fidaxomcin is 200 mg 
orally twice daily for 10 days.7

Efficacy of Fidaxomicin against 
Clostridium Difficile Infections
Two multicenter phase III trials of  fidaxomicin 
have been completed. Both were randomized, 
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double-blinded, noninferiority studies. Each study 
evaluated fidaxomicin 200 mg given orally twice 
daily for 10 days versus oral vancomycin 125 mg four 
times daily for 10 days in adults with CDI. The North 
American phase III trial enrolled 629 adult patients, 
and the international trial, 535 patients.13,14

In the North American trial conducted in the 
United States and Canada, the primary end point of 
noninferiority was met. No significant differences 
were noted with subgroup analyses of rates of clini-
cal cure according to the patient’s age, inpatient 
versus outpatient status, prior occurrence of C. dif-
ficile infection versus no prior occurrence, treatment 
for C. difficile infection versus no treatment within 
24 hours before the start of the study, baseline sever-
ity of disease, infecting strain type, no response versus 
response to previous metronidazole therapy, and use 
versus nonuse of concomitant systemic antimicrobial 
therapy. Treatment with fidaxomicin was associated 
with a significantly lower rate of recurrence than 
with  vancomycin. The relative risk of recurrence for 
patients with non-NAP1/BI/027 strain was approxi-
mately 3.3 times higher (95% CI, 1.6 to 6.9) among 
patients receiving vancomycin versus fidaxomicin. 
Overall recurrence was 13.3% and 24% (P , 0.01) of 
patients who were given fidaxomicin and vancomy-
cin. Rates of recurrence were similar among patients 
with the NAP1/BI/027 strain.13,14

In the international phase III trial, clinical cure 
rates, defined as resolution of symptoms and no fur-
ther need for CDI therapy, were similar for fidaxomi-
cin and oral vancomycin. Global cure in this study 
was defined as clinical cure with no recurrence. Global 
cure was higher for fidaxomicin than for vancomy-
cin, 79.6% (172/216 patients) versus 65.5% (154/235 
patients), respectively (P , 0.001). Recurrence of 
CDI was defined as diarrhea and positive stool toxin 
test within 4 weeks after treatment. A statistically 
significant lower rate of recurrence was seen in the 
fidaxomicin group versus the vancomycin group. No 
difference in clinical cure or global cure was observed 
in patients with NAP1/BI/027 strain.14

The combined results on clinical cure, recur-
rence, and global cure rates from both phase III 
 trials showed that fidaxomicin was noninferior to 
 vancomycin.15 No statistically significant differences 
were observed in patients with BI/NAP1/027 strain in 
cure rate and recurrence rate for fidaxomicin versus 

 vancomycin in the combined phase III results.16 The 
BI/NAP1/027 strain has been reported in outbreaks 
of CDI in health care facilities and is associated with 
more antibiotic resistance and more severe disease.17

Adverse Effects
The safety of fidaxomicin was evaluated in 564 patients 
of whom 86.7% received a full course of  treatment. 
A remarkably low withdrawal rate of 5.9% (33 patients) 
due to adverse reactions was observed. Vomiting was 
the primary adverse reaction leading to discontinuation 
of the drug. Nausea was the most common adverse reac-
tion reported at 11%.7 Adverse effects with vancomycin 
therapy demonstrated no significant differences in the 
phase III North America Trial. Nausea with fidaxomic 
was reported at a rate of 10.3% and with vancomycin 
a rate of 8.7%.13 It is difficult to distinguish these side 
effects from symptoms as both are commonly present 
with CDI.

Safety of fidaxomicin
Animal studies have not revealed significant toxic-
ity associated with the administration of  fidaxomicin. 
The 50% lethal dose was greater than 200 mg/kg when 
administered to rats intravenously, and no adverse 
effects were noted in rats administered oral fidaxo-
micin up to 1000 mg/kg.18 No cases of acute over-
dose have been reported in humans. No drug-related 
adverse effects were seen in dogs dosed with fidaxo-
micin tablets at 9600 mg/day for three months, over 
100 times the therapeutic human dose.7 No drug-drug 
interactions have been reported with this medication 
or its active metabolite OP-1118.19

Special populations
Fidaxomicin is pregnancy category B. Reproduction 
studies have been performed in rats and rabbits by the 
intravenous route at doses up to 12.6 and 7 mg/kg, 
respectively. The plasma exposures were approxi-
mately 200- and 66-fold that in humans, and revealed 
no evidence of harm to the fetus. There are no ade-
quate, well-controlled studies in pregnant women. 
It is not known whether fidaxomicin is excreted in 
human milk.7 The safety and efficacy of fidaxomicin 
in patients , 18 years of age has not been  established.7 
The manufacturer of fidaxomicin has been granted 
orphan drug designation for the treatment of pediatric 
CDI, but data for use in this population are lacking.20 
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Of the patients in controlled trials, 50% were 65 years 
of age and older, while 31% were 75 and older. No 
overall differences in safety or effectiveness were 
observed.7

Fiscal Impact
Insurance companies are classifying fidaxomicin 
as a tier three medication and will likely require 
prior authorization with documentation of failure 
with traditional therapies. Expected retail cost for a 
10-day course of fidaxomicin is reported as $3250.21 
Optimer currently offers a patient assistance program 
for the uninsured and underinsured. The applica-
tion process requires information regarding income 
and  insurance.22 Upon completion of the application 
 process, fidaxomicin will be made available to eligi-
ble patients for the duration of their therapy.

Conclusion
Fidaxomicin represents a unique tool in the treat-
ment of CDI. Its narrow spectrum of activity and 
low rate of side effects are distinct advantages for 
its efficacy and safety. The rate of CDI recurrence 
favors fidaxomicin in non-NAP1/BI/027 strain infec-
tions when compared with conventional  therapies. 
Cost of fidaxomicin is likely to govern its role in 
the treatment of CDI in the near term. Postmarketing 
research and pharmacoeconomic analysis are neces-
sary to provide further guidance for its role in CDI 
treatment.
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