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Abstract: Invasive fungal infections have increased throughout the world. Many of these 

infections occur in patients with multiple comorbidities who are receiving medications with the 

potential for interactions with antifungal therapy that could lead to renal and hepatic dysfunction. 

The second marketed echinocandin, micafungin, was approved in 2005 for the treatment of 

esophageal candidiasis and prophylaxis of invasive Candida infections in patients undergoing 

hematopoietic stem cell transplantation. The indication for use was later expanded to include 

candidemia, acute disseminated candidiasis, Candida abscesses, and peritonitis. Like other 

echinocandins it is fungicidal against Candida species, including those that are polyene- and 

azole-resistant and fungistatic against Aspergillus species. Its formulation is by the intravenous 

route only and it is dosed once daily without a loading dose as 85% of the steady state concentra-

tion is achieved after three daily doses. It has a favorable tolerability profile with no significant 

drug interactions and does not need adjustment for renal or hepatic insufficiency.
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Core evidence clinical impact summary for micafungin

Outcome  
measure

Evidence Implications

Disease-oriented 
evidence

1.  Demonstrates excellent  
efficacy for the treatment of  
candidemia/invasive candidiasis.

1.  May be used as front-line  
therapy in treating candidemia/ 
invasive candidiasis, except for  
meningitis.

2.  Demonstrates good efficacy  
as primary or salvage therapy  
in high-risk patients with  
invasive aspergillosis.

2.  Numbers are small in those  
treated with micafungin  
monotherapy. The major role  
remains as salvage therapy.

3.  Demonstrates very good  
efficacy as antifungal prophylaxis  
in neutropenic patients.

3.  May be used as a first-line  
prophylactic agent in  
neutropenic patients.

4.  Demonstrates good efficacy  
in the treatment of Candida  
esophagitis.

4.  May be used in patients,  
refractory to or unable to  
tolerate, oral therapy.

Patient-oriented  
evidence

Multiple randomized clinical trials  
show very good outcome data  
for prophylaxis in neutropenic  
patients and treatment of  
candidemia/invasive candidiasis.

Monitoring for potential adverse  
effects, especially hepatotoxicity  
is necessary while on therapy.

Economic  
evidence

Acquisition costs are high compared 
to oral azoles and conversion to less 
expensive oral alternatives should be 
accomplished as soon as possible.

Cost-effective for hospitalized  
patients with serious infections, 
primarily because of efficacy and 
decreased length of hospital stay.

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/CE.S36304
mailto:reboli@rowan.edu


Core Evidence 2014:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

28

de la Torre and Reboli

Introduction
Over the last few decades there has been a rise in invasive 

fungal infections worldwide. These infections, which are 

associated with significant morbidity and mortality, are 

often the result of advancements in modern medicine such 

as hematopoietic stem cell and solid organ transplantation, 

chemotherapies for autoimmune disorders and malignancies, 

major surgical procedures, parental nutrition, prosthetic 

and intravascular devices, and broad spectrum antimicro-

bial therapies.1 The Surveillance and Control of Pathogens 

of Epidemiological Importance (SCOPE) study analyzed 

24,179 cases of nosocomial blood stream infections (BSIs) 

during the period from March 1995 through September 2002 

from 49 hospitals in the United States. The fourth most com-

mon BSI was due to Candida species at 4.8 BSIs per 10,000 

admissions. Additionally, candidemia was associated with 

the highest crude mortality rate at 39%. Half of these BSIs 

were found to occur in intensive care units (ICUs) where 

the level of acuity is very high and prolonged stays pose 

a risk for invasive candidiasis. With the aforementioned 

advancements in modern medicine and an aging population 

these infections will continue to be a challenging problem.2 

In another study which retrospectively analyzed a cohort of 

patients with candidemia, independent risk factors for hospi-

tal mortality included prior antibiotics, high Acute Physiology 

And Chronic Health Evaluation II (APACHE II) scores, and 

administering antifungal therapy 12 hours after the first blood 

culture.3 A reduced risk of death was independently associ-

ated with appropriate empirical antifungal therapy (odds ratio 

[OR] 0.46; 95% confidence interval [CI] 0.22–1.00; P = 0.05) 

in patients with invasive Candida infections during a 5-year 

period of Canadian population-based surveillance of 207 

patients with invasive candidiasis.4

Over 90% of cases of invasive candidiasis are caused 

by the following species in order of frequency: Candida 

albicans, Candida glabrata, Candida parapsilosis, Candida 

tropicalis, and Candida krusei.5 In recent years, there has 

been an increase in non-albicans species. The echinocandins 

have a broad spectrum of activity against a variety of Candida 

species including those that are polyene- and azole-resistant. 

Their safety profile and ease of administration have made 

them a first choice in treating many Candida infections as 

outlined in the 2009 Infectious Diseases Society of America 

(IDSA) guidelines for management of candidiasis.6

Methods
The medical literature was searched for articles published 

in the English language using the keywords “micafungin,” 

“aspergillosis,” “candidemia,” “invasive candidiasis,” “oral 

and esophageal candidiasis,” “prophylaxis,” “pharmacoeco-

nomic analysis,” and “clinical trials.” The search included 

articles that were published as of May 2013.

Micafungin
Micafungin (Astellas Pharma US, Inc, Northbrook, IL, USA) is 

a semisynthetic lipopeptide synthesized through the chemical 

modification of a fermentation product of Coleophoma 

empetri. The molecular formula is C
56

H
70

N
9
NaO

23
S with a 

weight of 1292.26 Daltons. Its complex aromatic side chain, 

a 3,5 diphenyl-substituted isoxazole ring, differs from the fatty 

acid side chain of caspofungin and alkoxytriphenyl side chain 

of anidulafungin and it is soluble in water.7,8

Like the other echinocandins, micafungin is a concentra-

tion dependent noncompetitive inhibitor of 1,3-β-D-glucan 

synthase. This enzyme complex, which is involved in the 

synthesis of the glucan polymers of the fungal cell wall, is 

encoded by the genes FKS1 and FKS2.9 A disruption in the 

synthesis of these polymers leads to osmotic instability and 

eventual cell death. Mammalian cells do not contain glucan 

and thus are not susceptible to this toxicity. This unique 

mechanism of action may also prevent cross-resistance with 

other antifungals that interfere with DNA synthesis or act at 

the level of the cell membrane.10 Resistance to echinocandins 

has been relatively infrequent to date. Mutations in two highly 

conserved regions (“hot spots”) of the FKS genes are respon-

sible for decreased susceptibility to the echinocandins.11 

Clinical breakpoints for Candida species have been revised 

by the Clinical and Laboratory Standards Institute (CLSI) for 

the echinocandins. This revision, which is species specific, 

is more sensitive to detect mutational or acquired resistance 

mechanisms and hence predict clinical outcomes.12

Micafungin pharmacokinetics have been studied in 

healthy adult human volunteers, adult volunteers with renal 

dysfunction and those with moderate hepatic disease, as well 

as, ill and hospitalized children and adults. It is metabolized 

by arylsulfatase with secondary metabolism by catechol-O-

methyltransferase. Although it is a substrate for, and a weak 

inhibitor of, cytochrome P450 3A4 in vitro, hydroxylation 

by this pathway is not significant in vivo. Micafungin is not 

a substrate or inhibitor of P-glycoprotein. Protein binding 

is more than 99.5%, and 90% of the parent drug and its 

metabolites are excreted in the bile. Less than 1% is excreted 

unchanged in the urine. It does not need adjustment for renal 

or hepatic dysfunction and it is not dialyzable.8,13

Following intravenous administration, micafungin dem-

onstrates dose-proportional linear pharmacokinetics. It has 
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a low clearance of 0.197 mL/minute/kg and the elimination 

half-life is 13.9 hours over the dose range of 12.5 to 150 mg 

daily.14 In children, there is an inverse relationship between 

clearance and age where those of 2 to 8 years of age demon-

strated a clearance 1.35 times that of patients aged 9 years or 

older.15 Of interest, the systemic clearance in obese patients 

increases with increases in weight, which suggests that dosing 

levels may need to be individualized.16

In a study of lung transplant recipients, a single dose of 

150 mg resulted in concentrations that exceeded the minimum 

inhibitory concentration required to inhibit the growth of 90% 

of organisms (MIC
90

) of Aspergillus fumigatus in epithelial 

lining fluid, alveolar cells, and plasma during the entire 

24 hour dosing period. Additionally, multiple-dose simula-

tions demonstrated that these concentrations would continue 

to rise during a course of 14 days.17 Neither a single dose nor 

multiple doses of micafungin administered with cyclosporine, 

tacrolimus, mycophenolate, prednisolone, fluconazole, 

or voriconazole had an effect on their pharmacokinetics. 

Itraconazole, sirolimus, and nifedipine dosing should be 

reduced when administered with micafungin.7 Micafungin 

should be infused over 1 hour in order to avoid histamine 

mediated reactions. It is a pregnancy category C agent and it 

is not known if it is excreted in human breast milk.7

Device-related Candida infections are difficult to treat 

because many antimicrobials are unable to penetrate the com-

plex biofilms (sessile fungi, a hyphal layer, and an extracel-

lular matrix) that form on these devices. The echinocandins 

have been shown to have unique activity against the biofilms 

associated with various Candida species. In an in vitro model 

of a C. albicans, biofilm associated with silicone catheters, 

caspofungin (2 mg/L), and micafungin (5 mg/L) used as 

lock solutions were able to reduce the metabolic activity 

of intermediate and mature biofilms and may therefore be 

candidates for the reduction or control of candida biofilms on 

silicone medical devices when used as part of an antifungal 

lock.18 In another study, clinical isolates of C. albicans were 

used to determine the planktonic and sessile susceptibilities 

of micafungin where the MIC
90

s were 0.125 µg/mL and 

1.0 µg/mL, respectively.19 More recently, the activity of all 

three echinocandins (caspofungin, micafungin, and anidu-

lafungin) against planktonic cells and biofilms from BSIs 

of various Candida species was studied. While planktonic 

cells of all Candida species were susceptible to all three 

compounds, this was not the case for the biofilms, where there 

were drug and species specific differences. The MICs of all 

three echinocandins for C. albicans and C. krusei biofilms 

were #1 mg/L, but $32 mg/L for Candida guilliermondii 

and Candida lusitaniae. All echinocandins had high MICs 

against C. parapsilosis, but micafungin had the lowest at 

4 mg/L (anidulafungin was 32 mg/L and caspofungin was 

64 mg/L).20

Clinical efficacy
Prophylaxis
The risk for fungal infections such as Candida and Aspergillus 

in patients undergoing hematopoietic stem cell transplanta-

tion (HSCT) is associated with the degree and duration of 

neutropenia, the use of corticosteroids, and graft versus 

host disease.21 Two multicenter trials of adults undergoing 

HSCT were able to demonstrate that fluconazole reduced 

the frequency of invasive candidiasis when compared with 

placebo.22,23 Although this was an important advancement, 

patients still faced the risk of infection with fluconazole-

resistant Candida and Aspergillus. The echinocandins with 

their favorable safety profile, once daily dosing, and spectrum 

of activity that includes Aspergillus in addition to Candida 

make them attractive for use in this patient population.

With the hypothesis that the echinocandin, micafungin, 

would be an effective antifungal prophylaxis in HSCT 

patients during periods of neutropenia, a prospective, ran-

domized, double-blind, multi-institutional, comparative Phase 

III trial of micafungin and fluconazole was designed and 

conducted to test this hypothesis.24 Patients were eligible for 

participation if they were to receive an autologous HSCT for 

a hematologic malignancy or an allogeneic HSCT for any 

indication. Participants could not have received an antifungal 

drug within 72 hours of the first dose of the study drug, had to 

be free of invasive fungal infections at the time of enrollment, 

and without liver disease, defined as serum aminotranferases 

greater than five times the upper limit of normal or bilirubin 

greater than 2.5 times the upper limit of normal, and had to be 

at least 6 months of age. Patients were randomized to either 

micafungin or fluconazole using a 1:1 schedule. They were 

stratified by type of transplant (autologous, matched sibling 

allograft, matched unrelated donor), age (6 months to 12 

years and $13 years), and study center. Allogeneic transplant 

recipients were further stratified according to transplant mor-

tality.24 Randomized treatment was administered during the 

pre-engraftment or neutropenic phase of HSCT with either 

50 mg of micafungin (1 mg/kg in those weighing ,50 kg) or 

400 mg of fluconazole (8 mg/kg in those weighing ,50 kg) 

over 1 hour once daily. The duration of the study drug contin-

ued until the earliest of the following: suspected, probable or 

proven invasive fungal infection; #5 days after engraftment 

(absolute neutrophil count of $500 cells/mm3 following the 
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nadir absolute count); treatment day 42 after HSCT; unac-

ceptable drug toxicity; patient withdrawing from study or 

investigator stopping the study drug; or death.24

Treatment success, the primary end point, was defined 

as no suspected, probable, or proven systemic fungal infec-

tion through the end of prophylaxis therapy and no probable 

or proven fungal infection through the end of the 4-week 

post treatment period. The analysis of secondary efficacy 

variables included the frequency of probable or proven 

fungal infections throughout the post-treatment period, the 

administration of antifungal drugs for suspected fungal infec-

tions, and the pathogen-based frequency of proven infections. 

Additional secondary outcomes that were measured included 

the frequency of fungal colonization and superficial fungal 

infection, the time to suspected fungal infection, the time to 

treatment failure, and mortality. Safety analyses were also 

performed.24

A total of 1267 patients were screened for eligibility and 

889 were enrolled. Those that received at least one dose of 

the study drug at the beginning of the neutropenic or pre-

engraftment phase included 425 in the micafungin arm and 

457 in the fluconazole arm. These patients provided data for 

the primary end point in the modified intent-to-treat (mITT) 

analysis. The demographic characteristics of both treatment 

groups were similarly balanced.24

Patients in the micafungin arm had a higher overall treat-

ment success rate at 80.0% versus 73.5% in the fluconazole 

arm (absolute difference, +6.5%; 95% CI, 0.9%–12%; 

P = 0.03). Six breakthrough Candida infections occurred as 

BSIs. In the micafungin arm, three of these infections were 

during the prophylactic period and were due to C. albicans, 

C. parapsilosis, and C. lusitaniae, and the fourth was due 

to C. glabrata during the post-treatment follow-up period. 

Two episodes of candidemia occurred in the fluconazole arm 

during prophylactic treatment and were due to C. parapsilosis 

and C. krusei. One probable breakthrough aspergillosis 

occurred in the micafungin arm and three in the flucon-

azole arm where an additional four proven cases occurred 

(P = 0.071). Fusariosis occurred in one patient on micafungin 

and two on fluconazole. One case of zygomycosis occurred 

in the micafungin arm. Empirical antifungal therapy was 

administered to 15.1% of patients in the micafungin arm and 

21.4% in the fluconazole arm (P = 0.024).24

A total of 44 deaths occurred during the study and none 

were attributed to the study drug. One of the 18 deaths in 

the micafungin arm was from zygomycosis and two deaths 

in the fluconazole arm were from pulmonary aspergillosis. 

Adverse events that resulted in discontinuation of the study 

drug occurred less frequently among those on micafungin 

than those on fluconazole, but was not statistically significant 

(4.2% versus 7.2%, P = 0.58). The frequency of adverse 

events was similar between pediatric and adult patients.24 

This randomized, double-blind, comparative Phase III trial 

demonstrated the efficacy of micafungin for antifungal 

prophylaxis in neutropenic patients.

Patients with hematologic malignancies with continuing 

febrile neutropenia from chemotherapy require the addition 

of empiric antifungal therapy to broad spectrum antibiotics.25 

Like HSCT patients, the resulting neutropenia in this popula-

tion carries a risk of 2%–40% for invasive fungal infection.26 

In a prospective non-randomized study to evaluate the effi-

cacy and safety of micafungin for empiric therapy in patients 

with hematologic malignancies with febrile neutropenia, 

23 patients with recurrent or persistent fever after at least 

3–5 days of antibacterial therapy were enrolled.27 Patients 

received between 50 mg and 300 mg of micafungin once daily 

for a minimum of 5 days until the absolute neutrophil count 

was greater than 500/µL and temperature was ,37°C for 

more than 2 consecutive days. Patients were excluded if they 

were pregnant or lactating, HIV positive, had an allergy to the 

study drug, or received antifungal therapy within 72 hours 

before registration. Treatment success, the primary efficacy 

endpoint, was defined as the resolution of fever during the 

neutropenic period and cure of a fungal infection if it was 

present at baseline.27

The following antifungal drugs were administered as 

prophylaxis to 95.6% of patients: oral fluconazole 39.1%, 

intravenous fluconazole 21.7%, oral itraconazole 26%, intra-

venous fluconazole with itraconazole and amphotericin B 

4.4%, and intravenous fluconazole with amphotericin B 

4.4%. The median duration of neutropenia was 14 days 

(5–43 days) and the median duration of treatment was 

17.8 ± 9.9 (5–43 days). Although four patients (19.1%) had 

a positive β-D-glucan assay before the initiation of treatment, 

none had fungus detected in blood cultures. Eight patients 

(38.1%) had infiltrates on baseline radiographs. The major-

ity of patients (43.5%) received the daily maximum dose of 

150 mg.27 Treatment success was seen in 17 patients (73.9%). 

Although six patients experienced treatment failure because 

of lack of improvement in clinical symptoms, none had break-

through fungal infections. The degree of neutropenia did not 

influence the success rate and the daily dose of micafungin 

of 100 mg or more tended to be effective. The response rate 

in those with abnormal radiographs at baseline was 75% 

and all those with positive β-D-glucan assays prior to the 

study drug had negative assays after receiving micafungin. 
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Adverse events, which occurred in five patients (21.7%), 

were mild or moderate abnormal liver enzymes, that did not 

require discontinuation of the study drug, and all resolved 

after finishing micafungin.27 Although the number of patients 

in this study was small, monotherapy with micafungin for 

febrile neutropenia in patients with hematologic malignancies 

appeared to be safe and efficacious.

Empirical therapy
Fifty-three patients, between the ages of 26–92 years 

were enrolled in a prospective, consecutive entry study 

to evaluate the effect and safety of empirical therapy with 

micafungin in patients with hematological malignancies 

with febrile neutropenia who were unresponsive to antibac-

terial therapy.28 Antifungal prophylaxis in the form of oral 

fluconazole was permitted but discontinued at the time of 

starting the study drug. As per the guidelines of the Infec-

tious Diseases Society of America, antibacterial therapy was 

started at the beginning of febrile neutropenia.25 If febrile 

neutropenia continued for 72 hours, then micafungin was 

added at a daily dose of 150 mg which could be increased 

to 300 mg if the response was not appropriate. Micafungin 

was continued until resolution of fever and for up to 3 days 

after neutrophil recovery. Granulocyte-colony stimulating 

factor was permitted.28

Treatment success, the primary endpoint, occurred if 

there were no breakthrough fungal infections, the patient 

survived 7 days after the study drug was discontinued, 

fever resolved during neutropenia, a baseline fungal infec-

tion resolved, and the study drug was not prematurely 

discontinued. The overall eff icacy of micafungin was 

70%. All patients who were positive for β-D-glucan or 

galactomannan were negative after starting micafungin. Two 

patients died from breakthrough fungal infections. One had 

a positive galactomannan antigen and radiographic findings 

suggestive of probable pulmonary aspergillosis and the other 

had proven invasive pulmonary aspergillosis at autopsy. 

Adverse reactions, which occurred in six patients, were due 

to hepatic dysfunction and did not require discontinuation 

of the study drug. The median plasma levels of micafungin 

were studied in 15 patients at 1 and 4 hours after administra-

tion and were 15.15 µg/mL (range 8.53–29.48 µg/mL) and 

9.96 µg/mL (range 5.25–18.67 µg/mL), respectively, and the 

trough was 4.85 µg/mL (range 1.49–19.03 µg/mL). These 

levels were reported as remaining above the MICs for most 

fungal pathogens for 24 hours. Additionally, hepatic or renal 

dysfunction did not correlate with the dose or plasma level 

of micafungin.28 Hence, this study demonstrated micafungin 

to be safe and efficacious when used as empiric antifungal 

therapy in patients with hematologic malignancies with 

febrile neutropenia.

A Phase I, open-label, sequential-group dose escalation 

study was conducted to assess the tolerability, safety, and 

pharmacokinetics of micafungin in pediatric patients with 

neutropenia. Within 24 hours of starting broad spectrum 

antibacterial agents for new onset febrile neutropenia, 

micafungin was initiated at 0.5 mg/kg/day and escalated to 

a maximum of 4 mg/kg/day. Seventy-seven patients were 

stratified by ages 2 to 12 years and 13 to 17 years. A maxi-

mum tolerated dose was not identified and there were no 

dose-related adverse events. Adverse events that did occur 

were considered mild to moderate and the one death that 

occurred during the study was due to septic shock. Linear 

pharmacokinetics and an inverse relationship between clear-

ance and age were observed. As in adults, dose-proportional 

linear pharmacokinetics were observed in children. The 

higher clearance in younger patients suggests an increased 

dose may be needed in the very young. Further studies are 

needed to determine the optimal dose of micafungin for the 

prevention and treatment of invasive fungal infections in 

pediatric patients.15

Candida esophagitis
Esophageal candidiasis with or without oropharyngeal 

involvement occurs in patients with immunodeficiencies. 

The resulting odynophagia, dysphagia, ulcers, and erosions 

are responsible for significant morbidity. It is often seen in 

patients with advanced human immunodeficiency virus (HIV) 

where the mean incidence has been reported at 10%–15%.29

An open-label study to assess the efficacy and safety of 

micafungin in HIV positive patients with esophageal can-

didiasis confirmed and graded by endoscopy was conducted 

in nine centers in South Africa. In order to determine the 

minimum effective dose of micafungin that would produce 

a clinical improvement or cure in 65% of patients after 

10 days of study drug, patients received 12.5 mg, 25 mg, 

50 mg, 75 mg, or 100 mg of daily micafungin. The duration 

of treatment was 14 days but could be extended to 21 days 

and there was a 2-week follow-up. The primary efficacy 

endpoint was improvement or cure of clinical symptoms 

and signs. Secondary efficacy endpoints included mycologi-

cal response at the end of therapy (EOT), improvement in 

mucosal lesions, the incidence of relapse at 2 weeks following 

the EOT, improvement in baseline clinical and endoscopic 

grades at the EOT, and no discontinuation of the study drug 

because of lack of efficacy or adverse events.30
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A full analysis set included 120 patients who were enrolled 

and received at least one dose of micafungin. After 36 patients 

were excluded, 84 patients remained in the per protocol set. 

No significant demographic differences were seen in the 

five dose groups who had a median CD4 of 27 cells/mm3. 

Patients in the per protocol set received a mean duration of 

15.1 ± 3.72 days (range 7–23 days) of study drug. All dose 

groups demonstrated a clinical response with the exception of 

one patient in the 12.5 mg dose group, but there was a dose-

related response rate in the number of patients who experi-

enced clearing of clinical signs and symptoms (100% who 

received 75 or 100 mg, 95% who received 25 and 50 mg, and 

67% who received 12.5 mg, P = 0.001). This response was 

not influenced by baseline esophageal candidiasis severity or 

CD4 count. In those who received $75 mg, an endoscopic 

grade of 0 was achieved. Because all doses met the criteria 

for clinical efficacy, the true minimum effective dose was not 

identified, but was suggested to be 12.5 mg.30

Ninety patients (75.5%) experienced at least one adverse 

event and the majority of these events were considered mild 

to moderate. Only one patient had an adverse event (diar-

rhea) that was considered to be serious and drug-related. 

The most common events were vomiting (6.7%), abnormal 

liver function tests (5.8%), nausea (5.0%), and rash (3.3%). 

Two patients discontinued micafungin because of an adverse 

event (increased liver function tests and presumed erythema 

multiforme). There were no infusion- or histamine-related 

reactions or nephrotoxicity. The 13 deaths that occurred dur-

ing the study were attributed to acquired immunodeficiency 

syndrome (AIDS) related events and not the study drug.30 

This study showed micafungin to be well-tolerated and safe 

in patients with documented esophageal candidiasis. There 

was a dose–response relationship suggested by the number of 

patients who experienced resolutions of signs and symptoms 

of esophagitis.

Fluconazole has been the preferred treatment for esopha-

geal candidiasis in HIV positive patients, but increasing 

azole-resistant strains have emerged.29,31 In order to deter-

mine the optimal dose of micafungin for the treatment of 

esophageal candidiasis in HIV positive patients, a random-

ized, double-blind, parallel-group study was compared with 

fluconazole.32

Two hundred and fifty-one HIV positive patients, 18 years 

of age or older, with clinical symptoms of esophageal can-

didiasis confirmed by endoscopy and culture were included. 

Randomization was 1:1:1:1 to receive daily micafungin at 

50, 100, or 150 mg, or fluconazole at 200 mg. The duration 

of treatment was 14 days which could be extended to 21 days 

in order to achieve endoscopic clearance. An endoscopic cure 

rate at the EOT was the defined primary efficacy end point. 

Secondary efficacy assessments included the endoscopic 

cure rate at day 14, changes in baseline endoscopic findings 

compared with those of the cure rate, the esophageal candidi-

asis severity score, clinical response and overall therapeutic 

success at the end of treatment, and the incidence of relapse. 

Susceptibility testing was performed on baseline isolates as 

well as those at the end of treatment.32

The intent to treat (ITT) population included 245 patients 

who received micafungin 50 mg, 100 mg, or 150 mg, or 

fluconazole 200 mg daily. Demographic characteristics were 

similar between the groups. The per protocol population 

included 199 patients. Discontinuation rates of micafungin 

and fluconazole were similar. The endoscopic cure rate 

was dose-related for the ITT population at 68.8%, 77.4%, 

and 89.9% for micafungin doses 50, 100, and 150 mg, 

respectively. When differences in endoscopic cure rates 

for the three micafungin groups were compared, statistical 

significance was observed. The per protocol population 

results confirmed the findings in the ITT population. When 

comparing endoscopic cure rates for micafungin 100 mg 

versus fluconazole or micafungin 150 mg with fluconazole, 

there was no difference statistically. In the 138 patients with 

a baseline endoscopic grade 3, a stratified analysis showed 

fluconazole to have a lower endoscopic cure rate at 77.0% 

versus 100% achieved by micafungin 150 mg.32

The rates of mycological eradication for micafungin 

50 mg, 100 mg, and 150 mg were 35.1%, 78.3%, and 

57.1%, respectively, and 67.3% for fluconazole. Endoscopic 

findings, from baseline to EOT, improved in all treatment 

groups and were dose-related in the micafungin groups. 

Micafungin dose-dependent improvements were also seen on 

day 14 and the EOT. Therapeutic success was 79.7%, 83.9%, 

and 91.5% in the 50 mg, 100 mg, and 150 mg micafungin 

groups, respectively, versus 91.5% in the fluconazole group. 

There were nine patients who relapsed in the micafungin 

group and none in the fluconazole group during the post-

treatment period. Although these nine patients achieved an 

EOT endoscopic grade 0, they received “nonprophylactic 

therapy” and/or had a worsening of symptoms during the 

2-week follow-up period. Only one of these reverted back 

to their baseline clinical symptoms. It was unclear if they 

were experiencing a relapse or reinfection. The majority of 

all causality adverse events were rated as mild to moderate 

and occurred in 93.3% of those in the micafungin group and 

89.2% of those in the fluconazole group. The most common 

were fever, headache, nausea, diarrhea, abdominal pain, 
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injection-site inflammation, and leukopenia. Mild elevations 

in liver function tests occurred in 12.7% with no difference 

between the treatment groups. Renal related events were seen 

in 3.8% of those on micafungin and none on fluconazole. No 

patients discontinued either drug because of renal or hepatic 

adverse events. There were no differences in the tolerability 

and safety of either drug, and the ten deaths that occurred 

during the post treatment period were not related to either 

study drug. Therefore, micafungin at a dose of 100 mg or 

150 mg was comparable to 200 mg of daily fluconazole with 

respect to efficacy, safety, and tolerability.32

A multicenter, multinational, randomized, double-blind, 

parallel-group, non-inferiority study comparing intravenous 

micafungin to intravenous fluconazole for the treatment of 

esophageal candidiasis was performed in 523 patients aged 

16 years or older with clinical symptoms of esophageal 

candidiasis confirmed by endoscopy. Patients received daily 

micafungin at 150 mg or fluconazole at 200 mg for a mini-

mum of 14 days or for 7 days following resolution of clinical 

symptoms of esophageal candidiasis, whichever was longer. 

The endoscopic cure rate defined as a grade 0 at the EOT was 

the primary efficacy endpoint. Secondary clinical efficacy 

assessments included EOT mucosal and clinical response 

as well as the overall therapeutic response, the incidence of 

post-treatment relapse, and changes in clinical symptoms 

and endoscopic finding of esophageal candidiasis at the EOT 

compared with baseline.33

The primary analysis set was comprised of 518 patients 

who received at least one dose of study drug. The baseline 

demographics as well as the severity of mucosal lesions 

and signs and symptoms of esophageal candidiasis were 

similar between the two groups. The majority of patients 

had confirmed or suspected HIV where the baseline CD4 

was 109.0 ± 190.80 cells/mL in the micafungin group and 

105.9 ± 176.72 cells/mL in the fluconazole group. Only a few 

HIV positive patients received antiretroviral therapy (8.5% 

on micafungin and 11.6% on fluconazole) and approximately 

14% in each group had tuberculosis.33

The median duration of therapy for both groups was 

14 days and the endoscopic cure rate was 87.7% for those 

who received micafungin versus 88.0% for those who 

received fluconazole. The clinical and overall therapeutic 

success rates were 94.2% and 87.3%, respectively, for mica-

fungin and 94.6% and 87.2%, respectively, for fluconazole. 

The overall relapse rate was similar between the groups at 

15.2% for micafungin versus 11.3% for fluconazole. At 

least one adverse event occurred in 27.7% of the patients 

on micafungin and in 21.3% on fluconazole. A total of 

58 patients died during the study and all but one death were 

not considered to be related to the study drugs. Adverse 

events that led to the discontinuation of micafungin in six 

patients included rash, delirium, and progression of AIDS; 

and delirium and asthenia in two patients on fluconazole. 

Mean levels of liver function tests were similar between the 

groups at the EOT where only one patient from each group 

had transaminase levels greater than three times the upper 

limit of normal. This study demonstrated that micafungin 

at a daily dose of 150 mg was as efficacious as fluconazole 

200 mg daily.33

invasive aspergillosis
Patients with significant immunosuppression are at risk for 

invasive aspergillosis which is associated with high mortality. 

The echinocandins, which have been studied predominately 

as salvage therapy, are an alternative therapy for invasive 

pulmonary aspergillosis as outlined in the 2008 Clinical 

Practice Guidelines of the Infectious Diseases Society 

of America. The guidelines also recommend them as an 

alternative therapy for cutaneous lesions secondary to dis-

seminated disease.34 The safety and efficacy of micafungin 

were evaluated in a multinational, non-comparative study in 

probable (pulmonary only, where either radiographic findings 

were consistent with the diagnosis or there was a positive 

respiratory culture) or proven (tissue from any infected site 

with hyphae with or without a confirmatory culture or a 

sterile site positive culture) Aspergillus species infection in 

a diverse patient population. This open-label study enrolled 

pediatric and adult patients (ages 3 months to 82 years of 

age) with acute invasive aspergillosis who were unable to 

tolerate other therapy and labeled as “toxicity failure,” did 

not respond to or failed prior therapy and were labeled as 

“refractory,” or received #48 hours of therapy and were 

labeled as “primary.” The vast majority of patients had 

pulmonary infection. Only one patient had central nervous 

system/brain involvement. Micafungin was initiated at 

75 mg/day or 1.5 mg/kg/day for patients weighing #40 kg 

but could be increased after 7 days if the patient was tolerating 

therapy but not improving clinically or microbiologically or 

if there was progression of disease. This escalation in dosing 

was done at increments of 75 mg/day or 1.5 mg/kg/day for 

patients weighing #40 kg to a maximum of 200 mg/day per 

the European protocol. The non-European protocol permit-

ted doses above 225 mg/day or 4.5 mg/kg/day for patients 

weighing #40 kg at the discretion of the medical monitor. 

The duration of micafungin was at least 7 days to a maximum 

of 90 days. Post-treatment follow-up was 6 weeks. In the 
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toxicity failure group, previous antifungal therapy had to be 

discontinued before initiating micafungin and those in the 

refractory group could receive micafungin monotherapy or 

have it added to their current therapy.35

Treatment success based on the global assessment at the 

EOT was defined as the primary efficacy endpoint. Based 

on clinical, microbiological, and radiographic findings, 

responses were labeled as partial or complete, stabilization 

of disease, or failure. Patients who received at least one dose 

of micafungin comprised the full analysis set (FAS) and were 

included in the safety analysis. The per protocol set included 

those who received at least seven doses of micafungin for 

probable or proven invasive aspergillosis at baseline. Patients 

in the FAS who met the criteria as specified by the protocol 

were analyzed as the modified FAS (mFAS).35

Multiple international centers enrolled 331 patients, of 

whom 326 comprised the FAS and 204 were in the per pro-

tocol set. A total of 101 patients in the FAS were excluded 

because they did not meet the per protocol diagnosis; the 

remaining 225 in the FAS comprised the mFAS. Within 

this latter group, four patients were enrolled as toxicity 

failures, 29 as primary, and 192 as refractory. Combination 

therapy was administered to 191/225 patients in the mFAS 

and the majority of these were in the refractory group. Of 

the 192 in the refractory group, 174 received combina-

tion therapy. A lipid preparation of amphotericin B was 

administered to 148/192 patients at a mean daily dose of 

6.09 mg/kg for a mean duration of 23 days. Eighty-six of 

the 192 patients had received amphotericin B deoxycholate. 

Itraconazole was administered to 66/192 patients for a 

mean of 47 days. Five patients received prior voriconazole, 

seven received caspofungin, and five received posaconazole. 

The mean daily dose of micafungin in adults (FAS) was 

111.4 ± 50.97 mg (1.7 ± 0.82 mg/kg/day) for a mean dura-

tion of 53.6 ± 50.95 days and 67% received at least one dose 

escalation. For pediatric patients less than 16 years of age, 

the mean daily dose was 2.1 ± 1.25 mg/kg.35

A favorable response was seen in 80/225 (35.6%) of 

patients in the mFAS group, 11.1% had stabilization of 

their disease, and 53.3% had progression of their disease. 

For the 34 patients who received micafungin monotherapy, 

15 (44.4%) had a favorable response. In those who did 

not have a dose escalation above the 75 mg/kg/day, 30/96 

(31.1%) had a favorable response. Patients who had neutro-

phil recovery had a more favorable response than those who 

did not (18/36 or 50% versus 5/30 or 16.7%). A favorable 

response rate of 25.9% was seen in all allogeneic HSCT, 

49.4% in leukemic or solid tumor patients undergoing 

chemotherapy, and 44.8% in children overall. Patients 

with HIV/AIDS had a low response rate of 16.7%. Adverse 

events judged to be possibly or probably related to the study 

drug occurred in 104/326 (31.9%) patients and treatment 

was stopped in 85 of these patients, of whom 17/70 were 

children. There were a total of 183 deaths during therapy and 

in the 6-week follow-up among the 326 patients enrolled, of 

which 107 were considered to be because of invasive asper-

gillosis. At the 6-week follow-up visit, 47 of the 145 patients 

in the mFAS had a partial or complete response. These 

response rates for micafungin compare favorably with other 

antifungal agents. Micafungin alone or in combination with 

amphotericin B was generally well-tolerated and is another 

option for the treatment of invasive aspergillosis.35

In a further analysis of the 98 HSCT recipients 

(88 allogeneic and ten autologous) from the above study, 

eight received micafungin monotherapy and 90 received 

micafungin with another antifungal. The majority (73) 

received amphotericin B with micafungin, ten received 

a combination of amphotericin B plus itraconazole, two 

received amphotericin plus fluconazole, one received itra-

conazole, one received itraconazole plus fluconazole, and 

one received amphotericin plus voriconazole. The mean 

dose of micafungin was 105 ± 60 mg/day and the mean dura-

tion of treatment was 51 ± 60 days. A partial plus complete 

or overall response rate occurred in 25/98 (26%) patients 

and 12 patients had stable disease. The response to treat-

ment was not influenced by the type of HSCT, Aspergillus 

species, or site of infection. Micafungin was well-tolerated 

with little toxicity or adverse events. In this high-risk patient 

population, micafungin alone or in combination with other 

antifungal agents is a reasonable option for treatment of 

invasive aspergillosis.36

Candidemia and other forms  
of invasive candidiasis
The US Food and Drug Administration has approved 

micafungin for the treatment of candidemia, acute dissemi-

nated candidiasis, Candida peritonitis and intra-abdominal 

abscesses, esophageal candidiasis, and prophylaxis of Candida 

infections in patients undergoing HSCT.7 In the European 

Union, micafungin is approved for the treatment of patients 

with invasive candidiasis, esophageal candidiasis in patients 

for whom intravenous therapy is appropriate, and prophylaxis 

of Candida infection in patients undergoing HSCT or in 

patients who are expected to have neutropenia for 10 or 

more days.37 The 2009 IDSA Clinical Practice Guidelines for 

the Management of Candidiasis have placed an emphasis on 
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fluconazole and echinocandins as the preferred choices for 

proven and suspected invasive candidiasis.6 Little distinction 

is made clinically between the three available echinocandins. 

An echinocandin is favored for non-neutropenic patients with 

moderately severe to severe illness or among patients who 

have had recent azole exposure for treatment or prophylaxis. 

Among patients with proven or suspected infection due to 

C. glabrata, an echinocandin is preferred as initial therapy. 

For neutropenic patients, an echinocandin is favored for most 

patients if the Candida species is unknown. Treatment for 

other forms of invasive candidiasis generally follows the 

recommendations for the treatment of candidemia. Because 

of poor penetration into cerebrospinal fluid, echinocandins 

should not be used to treat meningitis. In a recent individual 

patient-level quantitative review of randomized trials for 

invasive candidiasis, echinocandin therapy was associated 

with treatment success and improved survival, compared with 

other antifungal agents.38 The IDSA treatment guidelines are 

in the process of being updated.

The efficacy of micafungin for the treatment of seri-

ous candidal infections has been studied in both adult and 

pediatric patients (including neonates) in large, randomized, 

double-blind, multinational, non-inferiority clinical trials. In 

a Phase III randomized, double-blind study of adult patients, 

micafungin at 100 mg intravenously daily was compared 

to liposomal amphotericin B (LAmB) at 3 mg/kg/day for 

the treatment of candidemia and other forms of invasive 

candidiasis.39 Eighty-five percent of patients had candidemia. 

Dosage adjustments, based on efficacy, tolerability, and/or 

body weight, were permitted in this trial and allowed for 

the micafungin dose to be increased to 200 mg daily and 

the LAmB dose to be increased to 5 mg/kg/day. The dose of 

LAmB could be decreased by 50% if there was nephrotoxicity. 

The primary efficacy endpoint was the clinical response 

and the mycological response at the end of intravenous 

therapy in the per protocol population. In this study, it was 

required that the conclusion of non-inferiority, defined as 

the lower bound of the two-sided 95% confidence interval 

for the between-group difference exceed −15%, in not only 

the per protocol population, but also in the ITT and mITT 

populations. Of 202 patients in the micafungin arm, overall 

treatment success was seen in 181 (89.6%). Comparable 

results were seen in the LAmB arm with overall success seen 

in 170 of 190 patients (89.5%). C. albicans infections were the 

most common (40%). The overall success rate by species was 

comparable between the two groups. Success rates by species 

for the micafungin arm were as follows: C. albicans 88.4%, 

C. tropicalis 92.3%, C. parapsilosis 89.2%, and C. glabrata 

82.6%. Micafungin was also non-inferior to LAmB in a 

variety of secondary analyses, including neutropenic status 

at baseline, APACHE II score at baseline, whether subjects 

had candidemia or other forms of invasive candidiasis, and 

catheter management. Relapse was rare (,1%).39

A post hoc analysis of this study examined the subset of 

patients who were in the ICU and found no significant dif-

ference in the overall success rate between the micafungin 

and LAmB arms (62.5% versus 66.4%). For those who 

were not in the ICU, however, the overall success rate was 

significantly higher in the micafungin group (85%) versus 

the LAmB group (72.1%) (P = 0.01). When ICU patients 

were compared with non-ICU patients, the overall treatment 

success rate in ICU patients was 64.3% versus 78.3% in 

non-ICU patients (P = 0.0006). This difference was found 

to reflect the baseline APACHE II score.40

In the largest randomized, double-blind study of treat-

ment for candidemia and invasive candidiasis, micafungin 

at two doses, 100 mg (n = 191) and 150 mg (n = 199) was 

compared to caspofungin at 50 mg (n = 188).41 This study 

is the first comparison of echinocandins. Success at the end 

of intravenous therapy was comparable among the groups 

and numerically better, although not statistically better, for 

micafungin at 100 mg intravenously daily. Patients could 

switch to oral fluconazole 400 mg daily after at least 10 days 

of intravenous therapy. The primary efficacy endpoint was 

overall treatment success (both clinical and mycological) 

in the mITT population. Overall success rates were 76.4%, 

71.4%, and 72.3% for micafungin 100 mg daily, micafungin 

150 mg daily, and caspofungin 50 mg daily, respectively. 

The micafungin arms remained non-inferior to caspofungin 

at 2 and 6 weeks after the EOT. There was no significant 

difference between treatment groups for clinical success or 

mycological success individually. In addition, success rates 

were similar irrespective of neutropenic status at baseline, 

APACHE II scores at baseline, Candida species, whether 

the patient had candidemia or other forms of invasive can-

didiasis, or catheter management. There was a statistically 

significant difference in the prevalence of C. parapsilosis 

and a numerical difference that was not statistically signifi-

cant in the prevalence of C. glabrata among the treatment 

groups at baseline. For patients with infections caused by 

C. parapsilosis, C. glabrata, or C. tropicalis, there were 

subtle differences in outcome that were not statistically 

significant. Persistently positive cultures were seen in 5.8% 

of patients receiving micafungin 100 mg daily, 11.6% of 

patients receiving micafungin 150 mg daily, and 9.6% of 

patients receiving caspofungin 50 mg daily. Although the 
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median time to blood culture negativity was shorter at 2 days 

in the micafungin 100 mg daily and caspofungin 50 mg daily 

arms versus 3 days in the micafungin 150 mg daily arm, the 

difference was not statistically significant. This study estab-

lished the 100 mg daily dose of micafungin as the standard 

dose for the treatment of serious candidal infections and 

allows for a cost savings over the 150 mg dose.

Data from the two non-inferiority Phase III trials were 

pooled for post hoc analyses of various subgroups.42–44 Success 

rates did not differ significantly between micafungin and 

LAmB/caspofungin in patients with C. glabrata and C. krusei.43 

Overall treatment success in patients with serious candidal 

infections, with or without underlying malignancies, was com-

parable for micafungin and the comparator agents.44

A substudy of pediatric patients, including neonates, 

with candidemia or other types of invasive candidiasis, 

demonstrated the efficacy of intravenous micafungin in this 

patient population.45 The study consisted of 98 patients in the 

mITT population. Over 90% of the patients had candidemia; 

non-albicans species infected about 60% of the patients. Mica-

fungin was dosed at 2 mg/kg daily for those weighing #40 kg, 

or 100 mg daily for those weighing .40 kg. LAmB was dosed 

at 3 mg/kg daily. Dosage adjustments were allowed based 

on efficacy and tolerability. The primary efficacy endpoint 

was overall success (both clinical and mycological) at the 

EOT in the mITT population. Overall success occurred in 

73% (35/48) of the patients in the micafungin arm and 76% 

(38/50) in the LAmB arm. Comparable success rates were 

seen between groups irrespective of patient age, underlying 

diagnosis, neutropenic status, and presence of a catheter at 

baseline. Persistence at the EOT was seen in 11% (2/18) of 

those treated with micafungin and none (0/13) of those treated 

with LAmB for patients infected with C. albicans. For those 

with non-albicans infections, persistence was seen in 18% 

(5/28) and 22% (7/32) in the micafungin and LAmB arms, 

respectively. During the 12-week follow-up period, three 

patients in the micafungin arm compared with none in the 

LAmB arm experienced recurrence of infection.

In an open-label, prospective, non-comparative study of 

micafungin for the treatment of new and refractory candi-

demia in adults and children, the overall success was 83.3%.46 

For adults, the success rate was 84.9%, and for pediatric 

patients it was 75%. Neutropenic patients had a somewhat 

lower response of 74.2% overall. For primary therapy, the 

response rate was 87.5%, and for refractory disease, it 

was 76%. Combination therapy was allowed for patients with 

refractory disease. In those patients who received micafungin 

plus other licensed antifungal therapy, the response rate was 

79.3%. In this study, the dose was 50 mg intravenously daily 

for C. albicans and 100 mg intravenously daily for non-

albicans species. Pediatric dosing was1–2 mg/kg daily. Dose 

escalation was allowed. Per pathogen success was highest for 

C. glabrata at 93.8% and lowest for C. krusei at 63.6%. The 

response rate by dose range was also examined in this study. 

A complete or partial response of over 90% was seen with 

doses between 75–150 mg/day. For doses between 150 and 

200 mg per day, the response rate was only 56%, and for doses 

over 200 mg per day, the response rate was 67%, although 

the number of patients who received higher doses was small. 

The question of a paradoxical effect has been raised for the 

echinocandins, although the more likely explanation is that 

sicker patients or patients who were not responding well to 

therapy were given higher doses.

In summary, micafungin is non-inferior to intravenous 

caspofungin or LAmB for the treatment of adult and pediatric 

patients with serious candidal infections. Its efficacy has been 

high and consistent with the other echinocandins.

Safety and tolerability
Micafungin was generally well-tolerated by adult and pedi-

atric patients in various clinical trials. Of over 3,000 patients 

who received micafungin in trials for candidemia and other 

forms of invasive candidiasis, esophageal candidiasis, inva-

sive aspergillosis, or as prophylaxis after HSCT, approxi-

mately one-third experienced a treatment-related adverse 

effect.47 The most frequently reported treatment-related 

adverse events were nausea (2.8% of subjects), elevated 

alkaline phosphatase (2.7%), phlebitis (2.5%), vomiting 

(2.5%), elevated aspartate aminotransferase levels (2.3%), 

hypokalemia (2.1%), fever (2.1), and elevated alanine ami-

notransferase levels (2%).47 Micafungin was well-tolerated 

by pediatric patients.48 The incidence of treatment-related 

adverse events was lower in pediatric patients.47 Although 

over 90% of pediatric patients experienced at least one 

adverse event during treatment, only 2.4% discontinued 

treatment because of an adverse event. Twenty-six percent of 

adverse events that occurred during treatment were consid-

ered to be possibly related to the study drug. Micafungin was 

as well-tolerated as caspofungin and fluconazole, and better 

tolerated than LAmB and itraconazole,24,32,33,39,41 although 

pediatric patients, especially those less than 1 year of age, 

appear more likely than adults to develop abnormalities in 

liver function tests.47,48

A special warning and precaution for use (black box warn-

ing) has been issued for micafungin, based on the develop-

ment of foci of altered hepatocytes and hepatocellular tumors 
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after a treatment period $3 months that were observed in 

rats. The assumed threshold for tumor development in rats 

is in the range of clinical exposure; however, the relevance 

of this finding in humans is unknown. It is advised that liver 

function be monitored carefully during treatment and if 

significant and persistent elevation of aspartate aminotrans-

ferase/alanine aminotransferase occurs, it is recommended 

that therapy be discontinued. For patients with severe liver 

dysfunction or chronic liver disease, including conditions 

which predispose to malignancy, micafungin therapy could 

be based on a careful risk–benefit analysis.7,37

Pharmacoeconomic considerations  
of using micafungin
Cost considerations in the use of antifungal therapy, in 

general, and echinocandins in particular, are important. 

Published literature supports the concept that echinocandins 

are cost-effective and may be associated with net savings, 

despite the higher drug acquisition costs when compared 

with other antifungal therapies.49 Several pharmacoeconomic 

analyses have been published for micafungin.50–56 Most of 

the analyses are based on pharmacoeconomic modeling of 

data from major clinical trials. Micafungin has been found 

to be a cost-effective alternative to LAmB.50 In this study, 

treatment costs were lower and effectiveness was higher for 

micafungin compared with LAmB, leading to the conclusion 

that micafungin is more cost-effective. Data from the same 

study were analyzed from an Australian hospital perspective 

and found that micafungin had a lower total cost than LAmB 

and a total net cost savings that was primarily due to the lower 

cost associated with initial antifungal treatment and shorter 

length-of-stay for patients treated with micafungin.53 The 

cost-effectiveness of micafungin, compared to caspofungin 

in the treatment of candidemia and other forms of invasive 

candidiasis, was evaluated using decision analysis with data 

derived from the Phase III comparative trial.54 Total treat-

ment costs were similar for the two agents; however, more 

patients in the micafungin arm were successfully treated and 

alive, compared to the caspofungin arm. It was concluded 

that micafungin is cost-effective compared to caspofungin, 

although the difference was not significant.

The cost-effectiveness of micafungin as prophylaxis 

for patients undergoing chemotherapy or HSCT has been 

studied.51,52,54,55 The cost of different antifungal agents for 

prophylaxis of invasive fungal infections in neutropenic 

patients in Japan was assessed with a cost simulation 

model.51 Probabilities of prophylaxis failure, possible cases 

for empiric therapy, probable portions of infections caused 

by fungal species among prophylaxis failure patients, and 

incidence of adverse events were based on an analysis of pre-

viously reported clinical trials. The antifungal agents studied 

included oral fluconazole, oral itraconazole, micafungin, 

and LAmB. In this model, oral itraconazole was the most 

cost-effective prophylactic antifungal agent in patients who 

could be given oral therapy. This study had several limita-

tions, including the study design, which limited the range of 

costs, the possibility of selection bias in the analyzed trials, 

and the lack of validation of the decision model used with 

actual clinical practice.

Two studies examined the cost-effectiveness of mica-

fungin versus fluconazole as antifungal prophylaxis for 

patients undergoing HSCT.54,55 Data for these studies was 

derived from the Phase III randomized, double-blind, com-

parative trial involving 882 adult and pediatric patients.24 

Both studies concluded that micafungin was a cost-effective 

prophylactic antifungal strategy by providing lower medical 

costs compared with fluconazole prophylaxis.

The use of micafungin for suspected ICU-acquired 

candidemia among patients with sepsis has been studied in 

a hypothetical cohort of 1,000 patients. The strategies were 

either empirical therapy with micafungin, empirical therapy 

with fluconazole, or no treatment. In this model, treatment 

with micafungin would result in four fewer deaths and an 

incremental cost-effectiveness over fluconazole of approxi-

mately $35,000 per quality-adjusted life-year. The authors 

concluded that empirical treatment of ICU-acquired candi-

demia with 100 mg of micafungin daily is a cost-effective 

alternative to fluconazole, given the increasing likelihood of 

azole resistance among candidal isolates.56

Conclusion
Micafungin has proven to be a valuable addition to the anti-

fungal armamentarium. Efficacy has been proven in both 

adult and pediatric patients, including neonates. Its efficacy 

for prophylaxis in neutropenic patients and the treatment 

of candidemia and other forms of invasive candidiasis is 

supported by evidence generated from comparative, ran-

domized clinical trials, and it has been included in multiple 

clinical practice guidelines. Its role in the treatment of 

Candida esophagitis remains as salvage therapy in those 

who are refractory to or intolerant of oral therapy. It has 

shown efficacy and safety as primary or salvage therapy in 

high-risk patients with invasive aspergillosis, although the 

number of patients receiving micafungin monotherapy was 

small. Although studies supporting a role for micafungin in 

empirical therapy of febrile neutropenic patients are open-
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label and small numbers, data for caspofungin provide addi-

tional support. The safety profile of micafungin is very good 

and comparable to fluconazole. Pharmacoeconomic studies, 

based on modeling of data, mainly from large efficacy tri-

als, support the cost-effectiveness of micafungin, mainly by 

reducing hospital length-of-stay.
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