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New C. diff Antibiotic Ignites Discussion
by Rosemary Frei
Fidaxomicin (Dificid, Optimer Pharmaceuticals, Inc., and Cubist Pharmaceuticals, Inc.) is a new entrant into
the thin field of agents that fight Clostridium difficile infection (CDI). Will the first antibiotic approved to
treat CDI in the past 30 years live up to the promise set forth by its unanimous FDA approval? The health
care community hopes it will, particularly because C. difficile is one of the top infection-causing pathogens
in the United States, according to the Centers for Disease Control and Prevention.

When the FDA’s Anti-Infective Drugs Advisory Committee (AIDAC) met on April 5, the vote on the
question of whether Optimer Pharmaceuticals had demonstrated the safety and efficacy of fidaxomicin was
unequivocal: All 13 committee members voted yes. Acting on the advice of the AIDAC, the FDA approved
fidaxomicin on May 27 for the treatment of C. difficile-associated diarrhea (CDAD) in adults aged 18 years
and older.

A few days after the approval, on May 31, Optimer and Cubist, which are co-promoting the drug in the
United States, announced that they will charge $2,800 for a 10-day course of fidaxomicin. The price—
which is higher than that of its only serious competitor, vancomycin (Vancocin, ViroPharma Incorporated)
—reflects the fact that the debutante has a higher rate of sustained clinical response at 25 days post-therapy
and that vancomycin is dosed more frequently.

“Vancomycin costs around $1,700 to $2,000 at the doses currently used, and so the price of fidaxomicin
may not be outlandish,” said Glenn Tillotson, PhD, Optimer’s senior vice president of medical affairs.

Christina Surawicz, MD, professor of medicine in the Division of Gastroenterology, University of
Washington School of Medicine, Seattle, was a member of the FDA’s AIDAC. She believes the arrival of
fidaxomicin on the market is “exciting” but that the high cost of the drug may be a barrier to its use.

“It’s promising that the recurrence rate is lower with fidaxomicin than with vancomycin, but at this time that
doesn’t translate into knowing that there is efficacy in treating recurrences,” said Dr. Surawicz.

The Phase III Data

It was relatively recently, in February, that the first Phase III results of fidaxomicin were published (Louie
TJ et al. N Engl J Med 2011;364:422-431), a study led by Thomas Louie, MD, professor in the Departments
of Medicine and of Microbiology, Immunology and Infectious Diseases at the University of Calgary,
Alberta, Canada. Dr. Louie and colleagues in the United States and Canada enrolled 629 patients with CDI
in the study. Approximately half (n=327) were randomized to receive vancomycin 125 mg four times daily
and the remainder (n=302) received fidaxomicin 200 mg twice daily; both agents were given for 10 days.

In a modified intent-to-treat analysis (mITT), 253 (88.2%) patients in the fidaxomicin arm achieved a
clinical cure (defined as resolution of diarrhea and no need for further CDI therapy as of the second day
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after the end of the course of therapy) compared with 265 (85.8%) patients in the vancomycin arm. The
respective results in the per-protocol analysis were 92.1% and 89.8%.

Furthermore, significantly fewer patients in the fidaxomicin arm of the study experienced recurrence of a
CDI (defined as diarrhea and positive stool-toxin test result within four weeks of completion of treatment).
This occurred in the mITT analysis (15.4% vs. 25.3%; P=0.005) and the per-protocol analysis (13.3% vs.
24%; P=0.004). However, in an analysis of patients with the virulent NAP1/BI/027 strain of C. difficile,
recurrence rates were similar (24.4% vs. 23.6% for fidaxomicin and vancomycin, respectively). Patients
without the NAP1/B1/027 strain on fidaxomicin experienced much lower recurrence rates compared with
patients on vancomycin (7.8% vs. 25.5%, respectively; P<0.001). There were also significantly higher rates
of sustained clinical response at 25 days—referred to as “global cure” in The New England Journal of
Medicine paper—for patients on fidaxomicin compared with those on vancomycin.

Both fidaxomicin and vancomycin were associated with similar rates of mild, moderate and severe adverse
events. However, significantly more serious adverse events occurred with higher doses of fidaxomicin.

At AIDAC’s April meeting, members were nearly split down the middle—6 ayes and 6 nays, with Dr.
Surawicz abstaining before switching her abstention to a “no”—regarding whether the finding of lower
CDAD recurrence with fidaxomicin is clinically significant. Although committee members were impressed
with the 30-day resolution rate, they were skeptical about whether it demonstrated a reduction in risk for
recurrence, since this end point was only assessed in the cured population. AIDAC members also expressed
doubt about the clinical clarity of the terms “reduction in risk for recurrence” and “global cure”—
particularly the latter, which is not a term that has been used in other studies. (For summary minutes of the
AIDAC meeting, go to
www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Anti-
InfectiveDrugsAdvisoryCommittee/UCM254644.pdf). When the FDA granted the approval for fidaxomicin,
the approval did not include an indication for recurrent infection but, rather, only CDAD. Additionally, the
FDA did not allow references to “global cure” in fidaxomicin’s labeling.

The results of a second Phase III study—which included an additional set of investigators in the United
States, Canada, Belgium, France, Germany, Italy, Spain, Sweden and the United Kingdom—showed nearly
identical outcomes. The findings were presented in April at the European Conference on Clinical
Microbiology and Infectious Diseases in Vienna and have been prepared for publication.

“Since about 80% of the patients in the two trials were primary cases, and since among those with recurrent
CDI there was only one prior infection, we did not analyze patients with predominantly recurrent disease,”
Dr. Louie explained. Therefore, he agrees with the FDA’s position that the trial results do not support an
indication for treatment of recurrent disease.

“But the fact is that fidaxomicin is as good as vancomycin in treating C. difficile, while doing a better job at
sparing the components of the normal gut flora—which in turn appears to be translated into a lower
recurrence rate. So it may be that physicians will use fidaxomicin in patients with recurrent disease, although
specific trials of this indication are needed,” Dr. Louie concluded.

Results From Post Hoc Analyses Presented at DDW

At this year’s Digestive Disease Week (DDW) meeting, two
posters were presented with further analyses of data from
the two Phase III studies of fidaxomicin. One of the posters
examined the characteristics of patients who experienced
CDI recurrence with either fidaxomicin or vancomycin, and
the other examined the fecal and plasma levels of
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Commentary by Dr. Mullick
Clostridium difficile is an infectious cause of
diarrhea, caused by antibiotic use or contacts in
hospital settings. Treatment of this infection has
been limited to metronidazole and vancomycin
for many years, each with varying levels of
success. Now there is a significant addition to
treatment with fidaxomicin.

Fidaxomicin is a new antibiotic recently
approved by the FDA. Clinical studies have
demonstrated that fidaxomicin is associated
with a lower rate of recurrent infection
compared with other therapy—specifically, the
rate of recurrence with vancomycin was nearly
three times higher. This finding likely will
translate to increased use of fidaxomicin.

Additionally, there also were significantly higher
rates of sustained clinical response at 25 days
—referred to as “global cure” in The New
England Journal of Medicine paper—with
fidaxomicin compared with vancomycin. With
minimal significant side effects, it is likely that
fidaxomicin not only is effective, but also is a
safe choice.

Some issues have been raised about the cost of
fidaxomicin, which is a couple thousand dollars
[$2,800] for a course of treatment. But
ultimately, the translated cost savings in terms
of fewer lost workdays, less cost for retreatment
and less need for contact isolation justify the
use of fidaxomicin.

If you had a nagging C. difficile infection, which
antibiotic would you want—the one with a three
times lower chance for recurrence, or the one
with greater risk for recurrence?

Fidaxomicin became available commercially on
July 18 under the brand name Dificid from
Optimer Pharmaceuticals, Inc.

fidaxomicin and its main metabolite.

Data from the two Phase III trials were pooled, and 1,164
patients with CDI were evaluated. The mITT population
consisted of 539 patients who received at least one dose of
fidaxomicin and another 566 who received at least one dose
of vancomycin. Of the 962 patients who were cured and
evaluated for recurrence, 474 received fidaxomicin and 488
received vancomycin. A total of 190 (19.8%) patients had a
CDI recurrence, 64 (33.7%) of whom were on fidaxomicin
and 126 (66.3%) of whom were taking vancomycin.

The lead investigator of the post hoc analysis was Sherwood
Gorbach, MD, Optimer’s chief scientific officer and a
professor in the Departments of Medicine, of Immunology,
Molecular Biology and Microbiology, and of Public Health
and Community Medicine at Tufts University School of
Medicine, Boston. Using a univariate analysis of the mITT
data, Dr. Gorbach and his team, which included Dr. Louie
and Kathleen Mullane, DO, determined that the factors
associated with a higher risk for CDI recurrence included
older age, cardiovascular comorbidity, creatinine clearance
rate of less than 60 mL per minute at enrollment or at the
end of therapy, serum albumin level less than 2.5 g/L at end
of therapy, and treatment with vancomycin rather than
fidaxomicin.

A multivariate analysis of the data revealed that having CDI
within the three months before trial enrollment and being
treated with vancomycin were the only statistically
significant independent predictors of recurrence. The odds
ratio (OR) of recurrence among people with a previous CDI
episode was 1.64 (95% confidence interval [CI], 1.05-2.59;
P=0.032). The OR of recurrence for treatment with
fidaxomicin versus treatment with vancomycin was 0.47
(95% CI, 0.33-0.68; P<0.001).

Furthermore, being treated with fidaxomicin was the only
independent predictor of a lower rate of early CDI
recurrence (defined as an episode occurring within the first
two weeks after the end of therapy), with an OR of 0.34
(95% CI, 0.22-0.53; P<0.001). Receiving fidaxomicin was
not a statistically significant independent predictor of
protection against late recurrence (defined as an episode occurring within the second or third week after
therapy) with an OR of 0.87 (95% CI, 0.50-1.53; P=0.626). Having a significantly elevated white blood cell
count and exposure to concomitant antibiotics during follow-up were the only statistically significant
independent predictors of late recurrence, with respective ORs of 2.12 (95% CI, 1.02-4.42; P=0.046) and
1.98 (95% CI, 1.00-3.93; P=0.051) (increasing to 1.99 [P<0.05] when the treatment arm is removed from
the analysis).

The investigators also showed that the differences in risk for and rate of occurrence between fidaxomicin
and vancomycin are confirmed with a Kaplan-Meier survival analysis. Furthermore, the difference in rate of



recurrence increases the most between days 5 and 15 after treatment, after which the difference remains
constant.

Gastroenterology & Endoscopy News asked Dr. Mullane, who has received support from Optimer for
conducting studies and for presentation of data at national conferences, to comment on this set of analyses
and on fidaxomicin.

“It’s expensive, so for patients with mild disease, I might not consider it as a first-line therapy,” she said.

“I think in patients with moderate to severe CDI, it’s probably going to be a much better drug than
vancomycin,” she added. “It also may be a reasonable agent in treating people who have relapsed or failed
other therapies. I hope that it will be a treatment that is superior to what is currently available for the
management of these difficult patients. However, studies in this particular patient population need to be
undertaken before we know whether or not fidaxomicin will live up to this expectation,” said Dr. Mullane,
who is associate professor of medicine in the Department of Infectious Disease and Global Health at the
University of Chicago.

In the other poster presented at the DDW meeting, which analyzed fecal and plasma levels of fidaxomicin,
plasma concentrations of fidaxomicin in patients in the trial were relatively low. In contrast, fecal levels of
fidaxomicin were greater than 1,000 mcg/g, well in excess of the minimum inhibitory concentration (MIC)
of C. difficile (0.25 mcg/mL). The investigators did not analyze the data for vancomycin in this study,
although the labeling for vancomycin indicates that when it is taken at doses of 250 mg three times a day,
the fecal concentration is 100 mcg/g, also well above the MIC of C. difficile.

“From a resistance point of view, a higher fecal level—where the bacteria reside—is better,” said the
study’s lead investigator, Pam Sears, PhD, executive director of biology and preclinical sciences at Optimer.
Resistance is generated when the levels are right around the minimum inhibitory concentration of the
microbe you’re targeting.”

Fidaxomicin will likely be well received by the clinical community. But doctors will have to wait until
postmarketing data are available before the differences in outcomes among patients with varying severity of
CDI and recurrent infection are clear.

Optimer Pharmaceuticals, the manufacturer of fidaxomicin, funded these studies. Dr. Louie reports having received support from Optimer
Pharmaceuticals for expenses related to this clinical trial; he also is listed on a patent for fidaxomicin. Additionally, Dr. Louie has received
honoraria or consulting fees from Cempra Pharmaceuticals, Cubist Pharmaceuticals, Iroko Pharmaceuticals, Merck and ViroPharma. Dr.
Surawicz has nothing to disclose.
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