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Benefit assessment of fidaxomicin
for treatment of Clostridiumdifficile
infections
Fidaxomicin (Dificlir®) has been approved by the European
Medicines Agency (EMA) in December 2011 for treatment
of Clostridium difficile infections (CDI), also known under
the term Clostridium difficile associated diarrhea (CDAD).
The recommended oral dose is 200 mg twice daily for a
total of 10 days.
The compound is now available in almost all European
countries. In Germany, the legally binding procedure for
evaluation of the additional benefit of the prescription of
fidaxomicin has been completed in July 2013. The pre-
dominant aim of this procedure is to evaluate the addi-
tional benefit of a new intervention versus existing com-
parable interventions, and to assess the magnitude of
this benefit and its therapeutic impact. The institution
responsible for this evaluation, the ‘Gemeinsame
Bundesausschuss’ (G-BA), concluded that fidaxomicin
possesses a relevant additional benefit in the treatment
of patients with severe and/or recurrent courses of CDI.
During the course of the evaluation procedure, the Paul-
Ehrlich-Gesellschaft für Chemotherapie (Paul Ehrlich So-
ciety for Chemotherapy, PEG) submitted a commentary
on the benefit evaluation to the G-BA [1]. This comment-
ary endorsed the clinical usefulness of fidaxomicin on
the basis of the existing clinical trial data and is summar-
ized in this note.
Based on its unique mechanism of action and the lack
of cross resistance to existing antimicrobial agents, fidax-
omicin can be considered as a true novel antibiotic. Fur-
ther therapeutic advantages include a narrow spectrum
of activity leaving the intestinal bystander flora preferably
unimpaired, the bactericidal mode of action against
C. difficile and the inhibition of the organism’s toxin pro-
duction already at subinhibitory concentrations. The intro-
duction of a novel antibiotic represents per se an addi-
tional benefit, since it contributes to reducing the select-

ive pressure exerted by existing antibiotics on enteric
bacteria.
The increasingly uncritical use of broad spectrum antibac-
terial agents over the past decades has greatly contrib-
uted to the rising incidence of CDI in Germany. According
to data provided by the GermanRobert Koch-Institut (RKI),
the number of hospital-acquired cases of CDI rose from
1.3/100,000 discharges in the year 2000 to
97.5/100,000 in 2006 [2]; the number of severe cases
reported according to §6 of the national law for reporting
and prevention of infectious diseases, ’Infektionsschutzge-
setz’ (IfSG), has doubled from 2008 until 2012 [3]. It was
shown that nosocomial infections by C. difficile have be-
come twice as common in Germany relative to those
caused by methicillin-resistant Staphylococcus aureus
(MRSA) [4]. Of note, these data do not consider the high
number of unreported cases related to the lack of widely
available, standardized diagnostic procedures. On the
basis of the results of the European ECDIS study, the in-
cidence of CDI has been estimated to one out of 435
hospital admissions [5]. Of additional serious concern is
the epidemic occurrence of hypervirulent strains (e.g. ri-
botype 027) with multiple resistance against standard
antibiotics (i.e., fluoroquinolones, macrolides) [6], [7].
An increasing rate of CDI was also found for the ambula-
tory setting, as a recent analysis of cases in the outpatient
setting from England suggests. In this study, the percent-
age of CDI acquired outside the hospital rose from 7% in
1997/98 to 13% in 2009/10 [8]. The spread of C. difficile
in residents of nursing and special care homes has be-
come another important problem. According to a study
from the state of Hessen, Germany, one out of 20 resi-
dents of nursing homes is colonized by C. difficile [9]. The
most important risk factors to acquire CDI include ad-
vanced age (>65 years), the presence of a chronic under-
lying condition, recent hospitalization, and recent use of
antibacterial agents, particularly clindamycin, fluoroquino-
lones, and cephalosporins [10].
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The potential sequelae of severe CDI are well known: in-
creased length of stay in the hospital, a high rate of recur-
rent CDI, and death. The possible economical costs are
enormous. In 2006, an expert consortium composed of
members of the European Centers for Disease Control
(ECDC) and the European Society for Clinical Microbiology
and Infectious Diseases (ESCMID) study group for
Clostridium difficile estimated the direct cost to 3 billion
Euros per year for the geographic area of the European
Union (E.U.) [11]. This expenditure is likely to rise given
the demographic changes with an increasing proportion
of elderly and old individuals.
Prior to the introduction of fidaxomicin, only two agents
were available for treatment of CDI, i.e. metronidazole
and vancomycin. Metronidazole, which is recommended
but not formally approved for treatment of mild CDI, is
almost completely absorbed from the gastrointestinal
tract after oral administration; only a small fraction (6%)
of a given dose is excreted via the bile fluid into the
gastrointestinal tract [12]. Therefore, it cannot be as-
sumed that therapeutically adequate concentrations of
the compound can always be achieved within the colon,
the primary site of replication of C. difficile. In addition,
there is suggestive evidence that metronidazole may be
metabolized by resident enterococci inside the colon [13].
In contrast tometronidazole, vancomycin is onlyminimally
absorbed after oral administration [14]. Considering the
different disposition of both compounds (low intestinal
concentrations of metronidazole, high intestinal concen-
trations of vancomycin), there are obvious advantages
favoring vancomycin for the treatment of severe and/or
recurrent CDI, and these advantages are reflected in the
results of several comparative clinical trials [15]. Of note,
the use of both agents and particularly that of vancomycin
has been identified as a risk factor for selection of vanco-
mycin-resistant enterococci (VRE) [16].
The ESCMID study group for Clostridium difficile has re-
commendedmetronidazole for primary treatment ofmild
to moderate, and vancomycin for primary treatment of
severe CDI [15]. However, recurrent CDI is frequent and
observed at a rate of approximately 25% with either of
the two agents [15]. Importantly, in phase III clinical re-
gistration trials, treatment with fidaxomicin was associ-
ated with a significantly lower rate of recurrent CDI relative
to vancomycin (14.1% vs. 26.0%; 95% CI. [–16.8%;
–6.8%]) [17]. Even though it was not the primary endpoint
of the cited trials, this difference in recurrent CDI prom-
ises to be of high relevance for patients affected with
severe CDI.
The sales price of the manufacturer in E.U. countries for
one package with 20 tablets of Dificlir®, which corres-
ponds to the recommended treatment of one tablet twice
daily for 10 days, accounts for € 1,500. Given the consid-
erably higher cost for a treatment course with fidaxomicin
in comparison to a treatment course with vancomycin,
the primary target population for fidaxomicin should for
now be restricted to patients with carefully defined dis-
ease characteristics. Fidaxomicin is approved for treat-
ment of CDI but this new compound clearly has no indic-

ation in patients with mild CDI and in patients with CDI
and toxic megacolon. As the clinical benefit of fidaxomicin
relative to vancomycin in patients with severe CDI is not
founded on a better response rate but on a reduced rate
of recurrent CDI, the primary target populations for fidax-
omicin treatment are patients with severe CDI at risk of
recurrent CDI and those with multiple recurrences. Con-
sidering the compounded cost of recurrent CDI, the use
of fidaxomicin in these settings appears justified. In either
way, a treatment course with fidaxomicin should always
be considered before less well evaluated, non-standard-
ized treatment approaches such as fecal microbiota
transplantation are employed. Surrogate markers for
identification of patients with high risk for recurrent CDI
thus far do not exist and thus, a standardized stratifica-
tion of patients with severe CDI in the alternative treat-
ments, i.e. fidaxomicin and vancomycin, is not yet feas-
ible. Apart from a proactive approach to hospital hygiene
also the different treatment options may contribute to
minimize C. difficile load in hospitals. Each hospital has
to decide which patient groups are predisposed to partic-
ularly high recurrent CDI rates on the one hand and a
high risk of nosocomial spreading on the other hand.
These groups of high risk patients need to be character-
ized; however, clinical parameters and laboratorymarkers
that allow for a reliable stratification of patients who will
benefit from fidaxomicin remain still to be identified based
on microbiological and clinical criteria. Additional well
designed clinical trials evaluating the superiority of fidax-
omicin to vancomycin in defined high risk patient groups
will help to delineate the full clinical benefit of fidaxomicin
in daily practice.
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