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Anidulafungin: Is There a Place For Another Echinocandin?
Traci White, Pharm.D.

Among the general hospital population, Candida is the fourth most common nosocomial
bloodstream infection, trailing coagulase-negative staphylococci, S. aureus, and Enterococ-
cus species.1 Contributing factors for the rise in candidemia infections include prolonged
survival of susceptible immunosuppressed patients, such as patients undergoing solid organ
and bone marrow transplantation, prolonged hospitalization of critically ill patients, and the
increasing population of patients with HIV infection.2 Studies indicate the overall rate of
candidemia-attributable mortality to be in the range of 33–47%.1,3,4 Although more than half
of the Candida isolates are identified as C. albicans, there is an increased incidence of
candidemia caused by non-albicans species such as C. glabrata, which has shown reduced
susceptibility to the azole antifungals.1,2 Aspergillus, on the other hand, has become the major
cause of morbidity and mortality in many institutions that care for transplant recipients or
patients with hematologic malignancies.5 Anidulafungin was approved by the FDA in
February 2006. It is the third drug of the echinocandin class of antifungals and is indicated
for the treatment of esophageal candidiasis, candidemia, and Candida infections associated
with intra-abdominal abscess and peritonitis. This article will summarize the pharmacology
of anidulafungin and review the literature supporting its use in Candida and Aspergillus
infections as well as discuss its potential place in therapy.
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The echinocandins, caspofungin, micafungin, and anidulafungin, are related semisyn-
thetic cyclic lipopeptides with an N-linked acyl lipid side chain, subject to different
hydroxylation patterns. Anidulafungin, like the other echinocandins, appears to exert its
antifungal activity by targeting the FKS1[d1] gene, which encodes for the components
responsible for the catalytic subunit of glucan synthase. This blockade results in the inability
of the fungal cell to synthesize β-(1,3)-D-glucan, an essential component of the fungal cell
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wall, leading to osmotic instability and eventual cell death.2 The three echinocandins have
similar spectrums of activity against Candida spp. with minimal differences in MIC values
(see Table I). The isolates shown in Table I represent species from Asia, Latin America,
Europe, and North America and include 315 fluconazole-resistant Candida strains.6,19,20

All C. glabrata and C. krusei isolates (N=256) found to be fluconazole-resistant were
susceptible to anidulafungin at concentrations <0.5mcg/mL, well above the concentration
achieved with the IV administration of 100mg/day.6 Currently, however, there are no
established susceptibility breakpoints for the echinocandins, making the clinical applica-
tion of this data difficult.7 Possessing a broad range of in vitro fungicidal activity against
Candida spp., anidulafungin also has fungistatic activity against several species of
Aspergillus.5 Therefore, echinocandins are often utilized for their synergistic activity in
combination with itraconazole or voriconazole against Aspergillus.5 Synergy was primarily
observed in isolates of A. flavus and A. fumigatus in vitro, with no indication of antagonism
between anidulafungin and either itraconazole or voriconazole.8 The synergistic effect was
not seen in Fusarium spp. or with the combination of anidulafungin and amphotericin B.8

Anidulafungin does not have activity against Zygomycetes or Cryptococcus.9

Comparison of pharmacokinetic and pharmacodynamic characteristics of the
echinocandins in Table II emphasizes that anidulafungin lacks CYP-mediated metabo-
lism, has a large volume of distribution, and exhibits a prolonged half-life. Like the other
echinocandins, anidulafungin has poor oral bioavailability and is only formulated as an IV
preparation. The recommended dose for candidemia and invasive candidiasis is a 200mg
loading dose on the first day of treatment, subsequently followed by 100mg daily. For the
treatment of esophageal candidiasis, a 100mg loading dose on day 1 and 50mg daily
thereafter is given. No dosage adjustments are recommended for any degree of hepatic or
renal impairment, whereas the dose of caspofungin should be reduced in moderate hepatic
impairment (Child-Pugh score of 7–9). Elimination of anidulafungin is primarily biliary
with degradation products being passed through feces. Anidulafungin has a volume of
distribution approximately three times that of micafungin and caspofungin; however,
further studies are needed to determine the clinical significance of the differences in tissue
penetration between the echinocandins. As a class, the echinocandins are generally well
tolerated but increases in hepatic transaminases and infusion-related reactions, such as
flushing, rash, and vasodilation have been reported. Reducing the rate of infusion is
recommended to prevent histamine-mediated infusion reactions from recurring.2

Rather than undergoing hepatic metabolism, anidulafungin is converted to an open-
ringed form in the blood and is subsequently degraded by nonspecific peptidases.5

Consequently, clearance of anidulafungin is not affected by coadministration of cyto-
chrome P450 inducers, inhibitors, or substrates. Solid organ transplant patients requiring
antifungal therapy typically need aggressive monitoring to minimize clinically significant
drug interactions between antifungals and cyclosporine, tacrolimus, or sirolimus. As
demonstrated by Table II, anidulafungin may be a more favorable option than caspofungin
or micafungin when an echinocandin is initiated during long-term management with these
immunosuppressants. In a study evaluating the pharmacokinetics of anidulafungin given
with cyclosporine, 11 of 12 healthy adults experienced an overall 22% increase in
anidulafungin AUC.10 This increase was deemed clinically insignificant by the authors
because the concentrations were consistent with interpatient variability observed in other
studies. One subject was withdrawn from the study on day 6 due to a mild increase in liver
function enzymes which was reversible upon follow-up.10 In contrast, a higher incidence
of elevated hepatic transaminase levels has been demonstrated in patients receiving
caspofungin and cyclosporine concomitantly, with an increase in caspofungin AUC by

Invasive fungal infections
are associated with high
mortality rates. There-
fore, aggressive treatment
with potent antifungals
likely to be effective
against causative organ-
isms is essential.

Echinocandins are the
newest class of antifun-
gals to be marketed in
the United States. Avail-
able only as injectable
products, the
echinocandins are gener-
ally better tolerated than
amphotericin B, effective
against azole-resistant
strains of Candida, and
associated with fewer
drug interactions than
voriconazole.

Echinocandins appear to
be fungistatic against
Aspergillus spp., thus
they are often utilized for
their synergistic activity
in combination with
itraconazole or voricona-
zole against Aspergillus.

Among the
echinocandins, caspofun-
gin and micafungin are
currently on the UW
Medicine Drug Formu-
lary. Anidulafungin is
pending consideration by
the Pharmacy & Thera-
peutics Committee.
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35%. A multi-dose, crossover study evaluating the pharmacokinetic interaction of oral
voriconazole given with anidulafungin revealed no significant differences in steady-state
plasma concentrations or adverse effects compared with anidulafungin alone.11

With associated mutations in the FKS1 gene, Candida species can develop
resistance to echinocandins.2 Resistance to caspofungin was seen in a patient with
prolonged caspofungin therapy for C. albicans esophagitis.12 Cross-resistance to
caspofungin and micafungin has been reported in a patient with prosthetic valve
endocarditis due to C. parapsilosis, as indicated by increased MICs of both echinocan-
dins.13 Interestingly, the MICs of anidulafungin remained low. Additionally, a patient
with relapsed acute myelogenous leukemia treated with caspofungin for C. krusei
candidemia subsequently developed fungal endophthalmitis and severe oropharyngeal
thrush after 17 days of caspofungin therapy.14 Susceptibility testing of the C. krusei
throat isolate indicated an MIC value of 8mcg/mL for caspofungin and 4mcg/mL for
anidulafungin and micafungin. Vitreal fluid cultures remained negative.14 Preliminary
studies have found mutations in the C. krusei FKS1 gene (Marr, unpublished).
Additional susceptibility studies along with increased clinical experience of echinocan-
dins will help to determine patterns of resistance to this class.

In clinical studies anidu-
lafungin has been well
tolerated and has not
demonstrated any clini-
cally significant drug
interactions.

Anidulafungin may be a
more favorable option
than caspofungin or
micafungin when an
echinocandin is initiated
for a patient requiring
long-term management
with cyclosporine, tacroli-
mus, or sirolimus.

Table II: Pharmacokinetic/Pharmacodynamic Comparison of Echinocandins 7,21,22

Parameter Caspofungin Micafungin Anidulafungin

Cmax (steady-state)
9.9mcg/mL

(70mg load then 50mg daily in
healthy adults)

5mcg/mL (50mg)
16mcg/mL (150mg)

7.2mcg/mL
(200mg load then 100mg

daily)

V
d
 (steady-state) 0.15L/kg 0.2L/kg 0.6L/kg

Elimination t
1/2

9-11h 14h 26h

Protein binding 97% >99% 84%

Metabolism
Hepatic; Non-enzymatic peptide

hydrolysis and N-acetylation

Hepatic; arylsulfatase,
catechol-O-methyltransferase,
some CYP3A4 hydroxylation

No hepatic metabolism;
undergoes chemical

degradation

Indication
&

Usual IV Dose

Esophageal
candidiasis

50mg daily 150mg daily 100mg load then 50mg daily

Other

Candidemia, invasive candidiasis,
presumed fungal infections in
febrile neutropenic patients,

invasiveAspergillosis: 70mg load
then 50mg daily

- Prophylaxis ofCandida
infections in patients undergoing
hematopoietic stem cell
transplantation: 50mg daily;

- Candidemia and invasive
   candidiasis (off-label uses):
   100mg daily

Candidemia and invasive
candidiasis: 200mg load then

100mg daily

Drug Interactions

- Caspofungin decreases
   tacrolimus AUC by 20%
- Cyclosporine increases
   caspofungin AUC by 35%
   ($ caspofungin to 35mg daily)
- CYP450 inducers (i.e. rifampin,
   efavirenz, phenytoin) decrease
   caspofungin levels
   (# caspofungin to 70mg daily)

Micafungin increases sirolimus
and nifedipine AUCs by 20%

Cyclosporine increases
anidulafungin AUC by 22%
but no dosage adjustment

recommended

Hepatic & Renal
Dosage Adjustments

- 35mg IV daily recommended
   in moderate hepatic
   insufficiency (Child-Pugh 7-9)
- No adjustment necessary for
   renal insufficiency

None None
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In vivo studies thus far support anidulafungin as an effective therapeutic option for
the treatment of serious Candida infections. A randomized, double-blind study compar-
ing anidulafungin and fluconazole for the treatment of esophageal candidiasis was
performed in 600 patients, the majority of whom had a diagnosis of AIDS.15 Patients
received IV anidulafungin (100mg on day 1, 50mg daily thereafter) or oral fluconazole
(200mg on day 1, 100mg daily thereafter). Treatment was continued for 14–21 days with
a minimum of 7 days after resolution of symptoms. Of the 504 patients who completed
therapy, the anidulafungin-treated group had an endoscopic success rate (cure or
improvement) of 97.2%, whereas those treated with fluconazole had a 98.8% success
rate at the end of therapy (median 14 days).15 The treatment difference of –1.6% (95%
CI: –4.1 to 0.8) established anidulafungin as being statistically non-inferior to flucona-
zole. Both groups demonstrated similar clinical cures, as defined by absence of
symptoms from baseline, with an average of 5 days to resolution of symptoms. The
anidulafungin group, however, experienced statistically significant higher endoscopic
recurrence rates at the 2-week follow-up visit (35.6% vs. 10.5%; P<0.001). Additionally,
caspofungin and micafungin have been associated with a greater rate of clinical relapse
than fluconazole when studied in esophageal candidiasis, although not reaching
statistical significance in either study (only the anidulafungin study performed repeat
endoscopies after therapy).16,17 Currently, the higher rates of relapse are thought to be
a class effect; it has been postulated that the echinocandins do not reach or persist in the
esophageal mucosa as well as fluconazole.15

The efficacy of anidulafungin compared to IV fluconazole for the treatment of
candidemia was assessed in a Phase III clinical trial involving 256 patients.18 The study
included patients with at least one positive blood culture for Candida and analyzed the
global success rate of each group at the end of IV therapy. Global success was defined as
the resolution of signs and symptoms of fungal infection, evidence of fungal eradication,
and lack of toxicity or tolerability issues. Beginning at day 11, patients were permitted to
switch to oral fluconazole 400mg daily when clinically indicated (IV antifungal therapy
for at least 10 days, afebrile for >24 hours, able to tolerate oral therapy, reduction in signs
and symptoms, and last blood culture negative). The average duration of IV therapy was
14 days in the anidulafungin group (range 1–33 days) and 11 days in the fluconazole group
(range 1–36 days). At the end of IV therapy, anidulafungin, given as 100mg once daily
following a 200mg loading dose on day 1, had a 15.4% higher global success rate than IV
fluconazole given as 400mg once daily following an 800mg loading dose on day 1 (75.6%
vs. 60.2%; 95% CI: 3.9 to 27). Although not statistically significant, endpoints assessing
global success rates 6 weeks after the end of therapy also favored anidulafungin with a 6-
week success rate of 55.9% vs. 44.1% (95% CI: -0.6 to 24.28) in the fluconazole group.
Importantly, this study was able to demonstrate superiority of anidulafungin over
fluconazole, which previously has not been shown between any other antifungal compara-
tors for the treatment of candidemia.5,18

Anidulafungin: Is There a Place For Another Echinocandin?  (continued)

Possessing potent activity against a broad range of Candida species,
anidulafungin has been established as efficacious for the treatment of
candidemia and invasive and esophageal candidiasis. Likewise, promis-
ing clinical outcomes with the combination of triazoles and echinocan-
dins for the treatment of Aspergillus infections may pave the way for
increased use of anidulafungin for this indication. In the meantime, the
lack of drug-drug interactions, favorable pharmacokinetics, and minimal
side effect profile of anidulafungin distinguishes it among the echinocan-
dins as a reasonable therapeutic option for the treatment of invasive fungal
infections.

Anidulafungin is an
effective therapeutic
option for the systemic
treatment of serious
Candida infections.

For the treatment of
candidemia, anidulafun-
gin  appears to be supe-
rior to fluconazole.

It is postulated that the
echinocandins do not
reach, or persist in, the
esophageal mucosa as
well as fluconazole,
resulting in higher
esophageal Candida
relapse rates. Higher
relapse rates in this
setting are thought to
represent a class effect of
the echinocandins.

Possessing potent activity
against a broad range of
Candida species, anidu-
lafungin has been estab-
lished as efficacious for
the treatment of candi-
demia and invasive and
esophageal candidiasis.
Likewise, promising
clinical outcomes with
combinations of itracona-
zole or voriconazole and
echinocandins against
Aspergillus spp. may pave
the way for increased use
of anidulafungin for this
indication.

Echinocandin

UW
Medicine

Acquisition
Costs*

Drug Cost
for 14 Days of
Candidemia
Treatment

Caspofungin
$198/50mg
$198/70mg $2772

Micafungin $79/50mg
$187/100mg

$2618

Anidulafungin $90.00/50mg $2700

* Contract prices currently under negotiation.
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Formulary Additions Dosage Form(s),
Strength(s), & Cost ‡

Therapeutic
Classification Use Usual Adult

Starting Dose*

Ibandronate (Boniva)

Tablet: 2.5mg,150mg
IV: 5mg/5mL

Bisphosphonate
Treatment of osteoporosis

and postmenopausal
prevention of osteoporosis

2.5mg po daily or
150mg po once

monthly

The Committee voted to limit IV formulation to use by Dr. Ott and Dr. Chestnut.

Papain/Urea
(Accuzyme)

Topical ointment: papain
830,000 units and 100mg

urea/g (6g, 30g)
Proteolytic enzyme Debribement of acute and

chronic lesions
Applied topically

daily or BID

Other Actions

Mycophenolate
sodium (Myfortic)

The UW Medicine P&T Committee voted to competitively bid mycophenolate sodium (Myfortic) and
mycophenolate mofetil (Cellcept) as therapeutic equivalents with the lower-priced agent to be made the

preferred formulary oral mycophenolate product.

* Refer to product labeling for full prescribing information. ‡ Contact pharmacy for information on drug costs.
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