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Abstract 
Background  Fidaxomicin (FDX; formerly OPT-80) is a first-in-class macrocyclic antibiotic 
developed for treatment of Clostridium difficile infection (CDI). Preclinical toxicology studies 
in dogs, monkeys, rabbits, and rodents, as well as phase 1 and 2 human studies, showed 
few adverse effects and minimal GI absorption. Here we report the safety record of oral FDX 
in comparison with oral vanc in a phase 3 CDI treatment trial.

Methods  Safety reports from 300 patients in the FDX group and 323 in the vanc group 
were reviewed. Plasma samples were analyzed for levels of FDX and OP-1118 (major 
metabolite in the GI tract) using a validated LC-MS/MS method from 183 subjects.

Results  There were no significant differences among adverse events and serious adverse 
events (SAEs) between the FDX and vanc groups. Any treatment-emergent adverse event was 
reported in 62.3% and 60.4% in the FDX and vanc groups, respectively. In the FDX and vanc 
groups, gastrointestinal (GI) disorders were the most common (25.0% vs 22.3%) followed by 
general disorders (fever, chills, edema, fatigue; 15.3% vs 16.7%) and infections (urinary tract, 
pneumonia; 21.3% vs 19.5%). Any SAE was reported in 25.0% and 24.1% (FDX vs vanc, 
respectively), including GI disorders (4.3% vs 3.4%) and infections (CDI, pneumonia, sepsis, 
bacteremia; 7.0% vs 9.3%); abnormal liver, blood, and renal tests were each < 3% and did 
not differ for both drugs. All-cause mortality was 5.3% for FDX vs 6.5% for vanc. Day 1, 
postdose (3-5 h) plasma levels of FDX were < 50 ng/mL in 151 of 168 subjects (90%) (mean 
observed, 22.8 ± 26.5 ng/mL, range < 0.2 ng/mL-185 ng/mL). Mean plasma levels of OP-1118 
in this set were 43.1 ± 51.3 ng/mL, range < 0.2-363 ng/mL.

Conclusions  FDX showed no differences in safety parameters and deaths compared 
with vanc in this phase 3 CDI treatment trial. Plasma levels of the parent drug and its major 
metabolite were in the nanogram levels, indicating minimal GI absorption. FDX was as safe 
as vanc for treatment of CDI in this phase 3 trial.

Introduction
Fidaxomicin, also known as OPT-80, PAR-101, and Dificid™, is a novel macrocyclic antibiotic 
with a narrow-spectrum antibacterial profile and potent, bactericidal activity against Clostridium 
difficile. It is being developed as a therapeutic agent to treat C difficile infections (CDI) or  
C difficile–associated disease to provide a therapeutic option to meet the urgent medical need 
for an alternative to the current treatment regimens of vancomycin and metronidazole.

Fidaxomicin is the first development candidate in a new antibacterial class, the 18-membered 
macrocycles (Figure 1). It has potent bactericidal activity against C difficile with a prolonged 
postantibiotic effect but minimal activity against much of the other commensal gut flora. The 
narrow spectrum of activity allows fidaxomicin to kill C difficile while sparing much of the normal 
gut flora. Importantly, fidaxomicin is also minimally absorbed from the gastrointestinal tract in 
both humans and animals, while maintaining high levels in the gut. In line with this finding, nonclinical 
studies showed that the drug was very well tolerated after oral dosing, with a no-observed-
adverse-event level (NOEL) in dogs of 9600 mg/day (> 1 g/kg/day), even after 3 months of dosing. 

Figure 1. Structure of fidaxomicin.
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The first of two large phase 3, double-blind, randomized clinical trials comparing the safety 
and efficacy of fidaxomicin (200 mg bid) with vancomycin (125 mg qid) was completed in 2008. 
Results indicated that fidaxomicin met its primary end point of noninferiority to vancomycin 
in cure, and had a recurrence rate that was lower than that of vancomycin (25.4% for vancomycin 
vs 13.3% for fidaxomicin, per protocol population; modified intent-to-treat [mITT] results were 
similar).

We present here the safety data from this trial.

Methods
Trial design  This multicenter, double-blind, randomized, parallel-group study used a 
noninferiority design to compare the safety and efficacy of fidaxomicin 400 mg/day (taken 
as 200 mg every 12 h) with vancomycin 500 mg/day (taken as 125 mg every 6 h) for 10 days 
in subjects with CDI, as defined by > 3 unformed bowel movements per day within the 24 h 
prior to randomization and a positive toxin assay. Subjects were excluded if they had life-
threatening or fulminant CDI or were likely to die from any cause within 72 h. They were 
allowed to have had a single prior occurrence within 3 months preceding the trial, and this 
was the single stratification variable. Subjects were given oral doses of fidaxomicin (200 mg 
bid) or vancomycin (125 mg qid) for 10 days, at which point cure was determined by the 
investigator. If cured, subjects were followed for an additional 4 weeks for recurrence. 

The safety population comprised subjects who received at least 1 dose of study medication  
and had at least 1 postdose safety assessment. Adverse events were classified according  
to the Medical Dictionary for Regulatory Activities (MedDRA). A MedDRA term could be 
reported more than once for a subject; however, that subject was counted only once in the 
incidence count for that MedDRA term. 

A total of 629 subjects were enrolled. Three hundred two subjects received fidaxomicin,  
of whom 300 were available for assessment of safety; 327 subjects were treated with 
vancomycin, of whom 323 were available for assessment of safety.

Clinical laboratory evaluations  Plasma and urine samples were collected  
at baseline and at the end of therapy for clinical chemistry, hematology, and urinalysis at  
a central laboratory (Covance Laboratories).

Electrocardiograms  Twelve-lead electrocardiograms (ECGs) were collected at 
baseline and end of therapy for all subjects. ECGs were recorded electronically and 
transmitted to Covance Cardiac Services (now eResearch Technologies) for evaluation. 

Physical examination  Physical examinations with vital signs were collected at 
baseline, end of therapy, and at the recurrence follow-up visit. 

Adverse events and serious adverse events  Adverse events (AEs) were all 
unfavorable and unintended signs, symptoms, or diseases temporally associated with the 
administration of drug; any occurrence that was new in onset or aggravated in severity from 
baseline; or deterioration in measurements of a laboratory value or clinical test. Serious 
adverse events (SAEs) were untoward events that resulted in death, were life-threatening, 
required or prolonged hospitalization, resulted in persistent disability, were congenital 
abnormalities, or were considered important medical events by the investigator. Subjects 
were evaluated for AEs from informed consent through 7 days after the last dose of study 
drug or the last protocol-scheduled visit, whichever was later. SAEs were followed for 30 
days after the last dose of study drug.

Pharmacokinetics sample collection  Plasma samples were collected on 
the first and last days of therapy, prior to receiving study medication and then 3 to 5 h 
following dosing. Timing was chosen to approximate trough and peak concentrations. Fecal 
samples were collected at the end of therapy or at early termination (for failures). Samples 
were analyzed by validated liquid chromatography mass spectrometry methods. 

Results
There were no significant differences among AEs and SAEs between the fidaxomicin and 
vancomycin groups.

Overall, 187 subjects (62.3%) in the fidaxomicin group and 195 subjects (60.4%) in the 
vancomycin group reported AEs during the study (Table 1). The overall incidence and the 
type of AEs reported were similar between the 2 treatment groups. The occurrence of AEs 
considered drug-related by the investigators also was similar between the treatment groups 
(29 subjects [9.7%] in the fidaxomicin group and 29 subjects [9.0%] in the vancomycin 
group had AEs that were considered possibly or probably drug related).

Table 1. Treatment-Emergent AEs Occurring in > 2% of Subjects in Any Treatment Group 

System Organ Class 
Preferred Term

Fidaxomicin (N = 300) 
n (%)

Vancomycin (N = 323) 
n (%)

Any adverse event 187 (62.3) 195 (60.4)
Nausea 31 (10.3) 28 (8.7)
Hypokalemia 22 (7.3) 24 (7.4)
Headache 20 (6.7) 14 (4.3)
Vomiting 18 (6.0) 14 (4.3)
Pyrexia 16 (5.3) 16 (5.0)
Edema peripheral 13 (4.3) 17 (5.3)
Urinary tract infection 12 (4.0) 12 (3.7)
Dizziness 12 (4.0) 4 (1.2)
Dyspnea 11 (3.7) 9 (2.8)
Anemia 10 (3.3) 7 (2.2)
Constipation 10 (3.3) 4 (1.2)
Diarrhea 9 (3.0) 12 (3.7)
Abdominal pain 9 (3.0) 7 (2.2)
Hyperkalemia 9 (3.0) 6 (1.9)
Rash 9 (3.0) 2 (0.6)
Hypoglycemia 8 (2.7) 4 (1.2)
Hypotension 7 (2.3) 6 (1.9)
Hyponatremia 7 (2.3) 5 (1.5)
Dehydration 6 (2.0) 9 (2.8)
Pneumonia 6 (2.0) 8 (2.5)
Fatigue 6 (2.0) 6 (1.9)
Pain 6 (2.0) 5 (1.5)
Fall 6 (2.0) 5 (1.5)
Arthralgia 6 (2.0) 2 (0.6)
Renal failure, acute 6 (2.0) 2 (0.6)
Hypomagnesemia 5 (1.7) 9 (2.8)
Insomnia 5 (1.7) 9 (2.8)
Cough 2 (0.7) 7 (2.2)
Chills 1 (0.3) 8 (2.5)

AE = adverse event.

In the fidaxomicin treatment group, 75 subjects (25.0%) reported SAEs compared with  
78 subjects (24.1%) in the vancomycin group (Table 2). For all-cause mortality, among the 
subjects with SAEs, 16 subjects (5.3%) in the fidaxomicin group and 21 subjects (6.5%) in 
the vancomycin group died. None of the deaths were considered related to the study drugs 
by the investigators. 

Table 2. Treatment-Emergent SAEs Occurring in > 2 Subjects in Any Treatment Group 

Fidaxomicin, 400 mg/d 
(N = 300)

Vancomycin, 500 mg/d 
(N = 323)

Preferred Term n % n %

Total subjects with SAEs 75 25.0 78 24.1
Pneumonia 4 1.3 5 1.5
Cardiac failure, congestive 4 1.3 2 0.6
Anemia 4 1.3 1 0.3
Gastrointestinal hemorrhage 4 1.3 1 0.3
Renal failure, acute 4 1.3 1 0.3
Clostridium difficile colitis 3 1.0 6 1.9
Sepsis 3 1.0 3 0.9
Atrial fibrillation 3 1.0 1 0.3
Blood uric acid increased 3 1.0 1 0.3
Hypoglycemia 3 1.0 0 —
Hypophosphatemia 3 1.0 0 —
Hyponatremia 2 0.7 3 0.9
Respiratory failure 2 0.7 3 0.9
Hyperglycemia 1 0.3 3 0.9
Renal failure 1 0.3 3 0.9
Dyspnea 1 0.3 3 0.9
Hypokalemia 0 — 4 1.2
Dehydration 0 — 3 0.9
Mental status changes 0 — 3 0.9

SAE = serious adverse event.

Changes in laboratory parameters (clinical chemistry, hematology, and urinalysis) also were 
monitored between baseline and end of therapy. No significant trends were observed in 
either treatment group with respect to systematic changes in laboratory parameters during 
the course of therapy. Mean and mean changes in liver function parameters (AST, ALT, 
bilirubin) are presented in Table 3. 

Table 3. Summary of Mean and Mean Changes in Liver Function Parameters at the Start 
and End of Therapy

Laboratory Tests (Units)
Fidaxomicin, 400 mg/d 

(N = 300) 
Vancomycin, 500 mg/d 

(N = 323)
Alkaline phosphatase (U/L)
	 N 267 287
	 Baseline, mean (SD) 94.8 (54.61) 99.3 (71.67)
	 End of therapy, mean (SD)  97.4 (68.60) 103.8 (83.03)
	 Change from baseline 

		  Mean (SD) 2.6 (43.06) 4.5 (53.55)
		  Min, max –134.0, 497.0  –227.0, 607.0

AST (SGOT) (U/L)
	 N 256 266
	 Baseline, mean (SD) 24.8 (20.65) 25.7 (21.66)
	 End of therapy, mean (SD)  26.9 (19.55) 27.0 (19.00)
	 Change from baseline 

		  Mean (SD) 2.0 (25.05) 1.4 (24.32)
		  Min, max –254.0, 183.0 –219.0, 127.0

ALT (SGPT) (U/L)
	 N 259 276
	 Baseline, mean (SD) 26.6 (39.33) 24.4 (27.72)
	 End of therapy, mean (SD) 29.6 (31.13) 27.0 (23.82)
	 Change from baseline 

		  Mean (SD) 3.0 (42.47) 2.6 (24.29)
		  Min, max –515.0, 262.0 –232.0, 120.0

Total bilirubin (µmol/L)
	 N 260 279
	 Baseline, mean (SD) 9.3 (11.09) 9.1 (18.16)
	 End of therapy, mean (SD) 8.7 (11.28) 7.9 (6.40)
	 Change from baseline 

		  Mean (SD) –0.6 (4.87) –1.2 (14.88)
		  Min, max –37.0, 21.0 –236.0, 32.0

Direct bilirubin (µmol/L)
	 N 235 255
	 Baseline, mean (SD) 3.5 (4.33) 3.8 (10.21)
	 End of therapy, mean (SD) 3.3 (4.54) 3.1 (4.00)
	 Change from baseline 

		  Mean (SD) –0.2 (2.88) –0.8 (8.17)
		  Min, max –34.0, 12.0 –123.0, 24.0

SD = standard deviation.

ECGs were measured prior to the first dose and at the end of therapy. No significant 
changes in ECG parameters were noted either between time points or between treatment 
groups. Mean and mean changes in QTc are presented in Table 4. No tendency toward  
an increase in the QTc interval was noted: there was no increase in the mean QTc interval 
across treatment; the ranges of QTc shifts during the course of treatment were similar 
between treatment groups (and actually narrower for fidaxomicin); and similar numbers  
of subjects in both groups had elevations of QTc during therapy (Table 5). 

Table 4. Summary of Mean and Mean Changes in the QT and QTc Intervals  
(Bazett’s and Fridericia’s Corrections)

Laboratory Tests, msec
Fidaxomicin, 400 mg/d 

 (N = 300) 
Vancomycin 500 mg/d 

(N = 323)
QT interval 
	 N 253 264
	 Baseline, mean (SD) 377.0 (39.85) 382.8 (40.13)
	 End of therapy, mean (SD)  378.2 (39.23) 382.9 (40.20)
	 Change from baseline 
		  Mean (SD) 1.2 (34.66) 0.1 (34.15)
		  Min, max –100, 118  –132, 107

QTcB interval
	 N 253 264
	 Baseline, mean (SD) 427.7 (33.20) 429.1 (33.86)
	 End of therapy, mean (SD) 421.7 (31.62) 427.1 (33.50)
	 Change from baseline 
		  Mean (SD) –5.9 (30.37) –2.0 (25.67)
		  Min, max –119, 66 –124, 91

QTcF interval
	 N 253 264
	 Baseline, mean (SD) 409.6 (30.67) 412.6 (31.46)
	 End of therapy, mean (SD) 406.3 (29.14) 411.4 (31.36)
	 Change from baseline 
		  Mean (SD) –3.4 (26.92) –1.2 (25.47)
		  Min, max –106, 75 –127, 89

SD = standard deviation.

Table 5. Summary of End-of-Study QTc Intervals and Changes Over ICH Thresholds 

Fidaxomicin,  
400 mg/d 
 (N = 300)

Vancomycin  
500 mg/d 
(N = 323)

Laboratory Tests, msec n % n %
QTcB interval
	 N 253 264
	 Change in QTcB interval from baseline 
		  > 30 msec 25 9.9 17 6.4
		  > 60 msec 5 2.0 4 1.5
	 QTcB interval, end of study 
		  > 450 msec 37 14.6 57 21.6
		  > 480 msec 10 4.0 17 6.4
		  > 500 msec 6 2.4 6 2.3
QTcF interval
	 N 253 264
	 Change in QTcF interval from baseline
		  > 30 msec 19 7.5 18 6.8
		  > 60 msec 4 1.6 4 1.5
	 QTcF interval, end of study
		  > 450 msec 17 6.7 30 11.4
		  > 480 msec 5 2.0 7 2.7
		  > 500 msec 4 1.6 5 1.9

ICH = International Conference on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use. 

The lack of an obvious safety signal is expected based on the low plasma levels observed 
with fidaxomicin. Mean day 1 postdose plasma levels of fidaxomicin were 22.8 ± 26.5 ng/mL 
(range 0.4-185.0 ng/mL). In addition, no plasma accumulation was found between day 1 and 
end of therapy. Mean end-of-therapy fecal levels of fidaxomicin were 1225 ± 759 µg/g (range 
< 0.05-4640 µg/g), which is 104 times higher than the 0.125 µg/mL MIC90 against C difficile.
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Conclusions
1. �AEs and SAEs were similar in the fidaxomicin and vancomycin groups of this double-blinded, randomized clinical trial.

2. �Deaths were similar in both groups (5.3% for fidaxomicin vs 6.5% for vancomicin), and no death was considered related to the study drug.

3. �Pharmacokinetic studies showed that fidaxomicin was poorly absorbed from the GI tract. Plasma levels were low to undetectable and did not increase over the 10-day treatment course.

4. �No adverse safety signals were detected in liver function and ECG studies. 

5. �Fidaxomicin demonstrated a safety profile similar to that of oral vancomycin in this randomized control clinical trial.


