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ABSTRACT

Introduction. The fungal infections remain an important
problem in the allogeneic stem cell trasnsplantation (allo-SCT)
setting and thus, anti-fungal prophylaxis is commonly used.
The antifungal drug should offer activity, at least against Can-
dida and Aspergillus spp., a good safety profile and low prob-
ability interactions. Micafungin could theoretically fulfill these
requisites. The aim of the study was to describe the experience
with micafungin as primary prophylaxis in patients undergoing
allo-SCT in a cohort of Spanish centres, and to evaluate its ef-
ficacy and tolerability in this population.

Material and methods. Retrospective multicentre obser-
vational study including all consecutive adult patients admit-
ted for allo-SCT in participating centres of the Grupo Espafol
de Trasplante Hematopoyético (GETH), from January 2010 to
December 2013, who received micafungin as primary prophy-
laxis during the neutropenic period.

Results. A total of 240 patients from 13 centres were identi-
fied and 159 patients were included for the analysis. Most patients
(95.6%) received 50 mg/day of micafungin. During the follow-up,
7 (4.49%) patients developed breakthrough invasive fungal disease,
1 proven and 6 probable; one patient discontinued the drug be-
cause of serious drug interactions. Prophylaxis with micafungin
was considered effective in 151 (94.9%) patients.

Conclusions. According to our experience, micafungin
is an appropriate alternative for antifungal prophylaxis in pa-
tients undergoing an allo-HSCT, because its efficacy, its low
profile of drug interactions and side-effects.
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Profilaxis antifungica con micafungina en
pacientes que reciben un trasplante alogénico
de progenitores hematopoyéticos (alo-TPH) en
Espaiia (GETH-MIC)

RESUMEN

Introduccion. Las infecciones fungicas siguen represen-
tando un problema en el trasplante alogénico de progenitores
hematopoyéticos (alo-TPH) por lo que es habitual el uso de pro-
filaxis antifungica en estos pacientes. El tratamiento antifungico
debe presentar al menos actividad frente a Candida'y Aspergillus
spp, un buen perfil de seguridad y baja probabilidad de infeccio-
nes, siendo micafungina una de las opciones que podria cumplir
todos estos requisitos. El objetivo del estudio fue describir la ex-
periencia con micafungina como profilaxis primaria en pacientes
sometidos a alo-TPH en una cohorte de hospitales espafoles, y
evaluar su eficacia y seguridad en esta poblacion.

Material y métodos. Estudio retrospectivo multicéntri-
co observacional consecutivo de todos los pacientes adultos
ingresados para alo-TPH en los centros del Grupo Espafol de
Trasplante Hematopoyético (GETH) desde enero de 2010 a di-
ciembre de 2013 y que recibieron micafungina como profilaxis
primaria durante el periodo de neutropenia.

Resultados. Se identificaron 240 pacientes de 13 hospita-
les y 159 fueron incluidos para el analisis. La mayoria (95.6%)
de ellos recibieron dosis de 50mg/dia de micafungina. Durante
el sequimiento, 7 (4.4%) pacientes desarrollaron infecciones de
brecha, 1 probaday 6 probables; en un paciente se suspendio el
tratamiento por interacciones medicamentosas graves. La pro-
filaxis con micafungina se considero efectiva en el 94,9% de los
pacientes (151 de 159).

Conclusiones. En base a nuestros resultados, considera-
mos que Micafungina es una buena alternativa como profilaxis
antifungica en pacientes sometidos a alo-TPH, por su eficacia,
el bajo riesgo de interacciones y de efectos adversos.

Palabras clave: trasplante de células madre, micafungina, profilaxis.

Rev Esp Quimioter 2020;33(2): 110-115 110



C. Lopez-Sanchez, et al.

Use of micafungin as antifungal prophylaxis in patients undergoing allogeneic hematopoietic stem cell

transplantation (allo-HSCT) in Spain (GET-MIC)

INTRODUCTION

Invasive fungal infection (IFI) is an important cause of
morbidity and mortality in allogeneic haematopoietic stem cell
transplant (allo-HSCT) recipients [1, 2]. Although other fungi
such as Zygomycetes, Fusarium spp. and Scedosporium spp. are
being increasingly reported as important pathogens in HSCT
recipients, the most frequent infections remain those related
to Aspergillus spp. and Candida spp. [3].

The incidence of invasive Candida spp. and Aspergillus
spp. infection is between 5% and 4-15%, with mortality rates
around 30-40% in invasive candidiasis and up to 40-80% for
Aspergillus infection [4]. Because early microbiological diagno-
sis is usually difficult to obtain, therapeutic strategies of proph-
ylaxis or empirical treatment have been developed. The use of
the different formulations of amphotericin B [5], voriconazol
or posaconazole in this setting have shown utility, but are also
associated with some toxicity and potential drug interactions
which difficult their use in some patients.

Echinocandins are highly effective antifungal agents
against Candida and Aspergillus spp., [6, 7]. that have demon-
strated their efficacy in fungal infection prophylaxis and neu-
tropenic fever treatment [8-10]. Micafungin provides, com-
pared to other echinocandins, better activity against some
Candida spp. (specially C. glabrata) and also Aspergillus spp. [7,
11]. The drug has a convenient once-daily dosage regimen and
is associated with relatively few drug-drug interactions [12],
positioning micafungin as a good alternative in those patients
who need concomitant treatments or present moderate he-
patic or renal dysfunction. Several studies have exposed their
experience with micafungin as prophylaxis during neutropenia
in hematologic patients, including randomized controlled trials
[13, 16], and recent guidelines focused on antifungal prophy-
laxis also supported its use in neutropenic patients after HSCT
[17].

The aim of this study was to describe the experience with
micafungin as primary prophylaxis during the neutropenic
phase in patients undergoing allo-HSCT in a cohort of Spanish
transplant centres, and to evaluate its efficacy and tolerability
in this population.

MATERIAL AND METHODS

Study design. This is a retrospective multicentre observa-
tional study including all consecutive adult patients admitted
for allo-HSCT in 13 centres pertaining to the Grupo Espaiol de
Trasplante Hematopoyético (GETH) and the European Society
for Blood and Marrow Transplantation (EBMT), from January
2010 to December 2013, who received micafungin as primary
prophylaxis during the transplant. Patients that received less
than 5 days of micafungin were excluded from the analysis.
Only patients that received micafungin during the peri-trans-
plant period (15 days before or after the infusion day) were
included; patients who received prophylaxis with micafungin
in the context of graft versus host disease (GVHD) were not
considered for the analysis.

Study variables and data collection. Demographic, clin-
ical, laboratory, microbiological and radiologic data, clinical
course and mortality were retrospectively recorded from each
patient. Patients were followed-up until hospital discharge. All
clinical data of patients submitted to HSCT in Spain are rou-
tinely included in the EBMT registry database as a part of a
continuous observational study. The data included in this study
have been obtained from this registry. The data contained are
loaned by patients under informed consent signed by them at
the time of transplantation. The Ethics Committee of the GETH
approved this study.

Definitions and statistical analysis. Possible, probable
or proven |Fl was considered according to the European Organ-
ization for Research and Treatment of Cancer/Mycoses Study
Group (EORTC/MSG) criteria [1]. Failure of prophylaxis was
considered in those patients who developed breakthrough IFI
during prophylaxis or in the 30 first days after transplantation
or the treatment was discontinued because of toxicity or inter-
actions mild or moderate side effects were considerate when
no need of treatment discontinuation was needed. Conversely,
severe side effects were considered in those cases where mi-
cafungin needed to be discontinued.

Continuous variables are expressed as the median and
interquartile range (IQR) or mean and standard deviation as
appropriate. Statistical analyses were performed using the sta-
tistical software package IBM SPSS Statistics for Macintosh,
Version 21.0. Armonk, NY: IBM Corp.

RESULTS

Baseline characteristics. During the study period, data
from 240 patients from 13 HSCT units belonging to the GETH
group were collected. Eighty-one patients were excluded for
different reasons (figure 1). Finally, 159 patients were included
for the analysis. Ninety-four (59%) were men. Mean age was
48 (+ 13) years. All the demographic characteristics of the pa-
tients at baseline are summarized in table 1.

Prophylaxis with micafungin and outcome. The medi-
an (range) days of prophylaxis with micafungin were 18 (13-
24) days. The main reason to micafungin discontinuation was
instauration of fungal empirical therapy in 7 (4.4%) patients.
There was only 1 (0.6%) patient who discontinued because of
toxicity. The most common dose used by the centres was 50
mg/day, in 152 (95.6%) patients, while (4.4%) received 100 mg/
day.

Breakthrough IFl was unfrequent with 1 and 6 proven or
probable IFl documented through the follow-up. Data regard-
ing these patients are summarized in table 2. The median days
of treatment with micafungin in these patients was 14 (10-25)
days at a dose of 50 mg/day. Five of these patients died: two
due to multiple organ failure, 1 patient because of sinusoidal
obstruction syndrome and one because of staphylococcal sep-
tic shock. Six other patients died because of different complica-
tions related to the underlying disease and its treatment. None
of the deaths was attributed to fungal infection.
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240 patiens undergoging HSTC

Empiric treatment of febrile neutropenia: 25

206 patiens received micafungin as primary prophylaxis

W

159 patiens with allo-HSCT included in the analysis

> Anticipated treatment: 3
Directed treatment: 6
Autologous HSCT: 3

N Age under 18 years: 10

Less than 5 days of micafungin: 6

Out of the peri-trasplant period: 28

Figure 1 Patient selection flowchart

HSCT: hematopoietic stem cell transplantation

Table 1 Demographic characteristics of all
patients (n =159) with allo-HSCT.
Male sex 94 (59.1)
Age, years, mean (SD) 47.8 (+12.7)
Underlying hematologic disease
Leukaemia 82 (51.6)
Lymphoma 34(21.4)
Myelodysplastic syndrome 26 (16.4)
Multiple myeloma 8 (5)
Other pathologies 9(5.7)
Type of allo-HSCT
Peripheral blood 151 (95)
Bone marrow 6(3.8)
Umbilical cord 2(1.3)
Median (IQR) days of neutropenia (< 500 cells x 10°/L) 16 (12 - 20)
Patients with neutropenia (< 500 cells x 10°/L) during > 10 days 130 (81.8)

Results are expressed in n (%) unless otherwise stated.
Allo-HSCT: allogeneic hematopoietic stem cell transplantation

Side effects. Only one patient presented serious drug
interactions that obliged micafungin cessation consistent in
drug-drug interaction with concomitant therapies that were
not referred. Two other patients presented mild liver enzyme
elevation during treatment but no need of antifungal treat-

ment discontinuation was needed. Overall, prophylaxis with
micafungin was considered effective. This is no fungal infec-
tion and no requirement to stop de drug because of toxicity/
interactions in 151 (94.9%) of the patients.

Prophylaxis efficacy. Besides those patients who devel-
oped probable/proven IFl or toxicity, 24 patients changed the
antifungal prophylaxis because of suspected IFl, although final-
ly only in seven of them a probable or proven IFl was detected.
Therefor micafungin was considered effective in 151 (94.9%)
patients.

DISCUSSION

Our study, in different Spanish centres, indicates that the
use of micafungin as prophylaxis in the allo-HSCT is well toler-
ated and effective. The rate of prophylaxis failure (combination
of development of IFl or requirement to change the antifungal
therapy because of drug-drug interactions) was 5.1%, while it
was successful in 151 (94.9%) patients.

Micafungin is a semi-synthetic lipopeptide echinocandins
which blocks the synthesis of 1,3-b- D-glucan, a major com-
ponent of the cell wall of most fungal cells [18]. Its conven-
ient once-daily dosage regimen, the good safety and its low
drug-drug interactions profile, [12, 19] have positioned it as a
good alternative in patients undergoing allo-HSCT during the
neutropenic phase. In 2014 Ziakas et al. published a meta-anal-
ysis to evaluate the comparative effectiveness of systemic an-
tifungal prophylaxis in HSCT recipients, including data of 4,823
patients from twenty studies considered evaluable. Although
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fluconazole continued to be the most widely used agent, mi-
cafungin proved to be more effective than fluconazole for the
prevention of all mold infections and invasive aspergillosis, re-
ducing the need for empiric antifungal treatment [20]. In the
same way Wang et al. analysed data from ten randomized con-
trolled trials involving 2,837 patients with the aim to compare
the efficacy and safety between echinocandins and triazoles
for the prophylaxis and treatment of fungal infections. The re-
sults positioned echinocandins to be as effective and safe as
triazoles for the prophylaxis and treatment of patients with
fungal infections [21].

Besides efficacy, side-effects with equinocandins, includ-
ing micafungin, are less common compared to azoles, which
conditions better tolerance [15, 21, 22]. All these facts have
conducted some guidelines focused on antifungal prophylax-
is to recommend the use of micafungin with equal strength
to other prophylaxis strategies during the neutropenic phase
following allo-HSCT [17, 23]. Nevertheless to date, few ob-
servational studies have evaluated the role of micafungin as
prophylaxis during the pre-engraftment period of allo-HSCT
in day-to-day clinical practice in adult population. Hirata et
al. carried out a retrospective study to assess the antifungal
prophylactic efficacy, safety, and tolerability of micafungin,
150 mg daily, in a group of patients with haematological ma-
lignancies undergoing chemotherapy or HSCT. The strategy led
to a significant decrease in IFl with few side effects. However,
it must be borne in mind that the results with micafungin were
compared to a group of patients who did not receive systemic
antifungal prophylaxis [14]. Nachbaur et. al. described the re-
sults of another retrospective cohort involving one hundred pa-
tients with different haematological malignancies at risk for IFl,
including patients undergoing allo-HSCT, who received primary
antifungal prophylaxis with micafungin at a daily doses of 50
mg during neutropenia. Compared to a historical cohort with
posaconzale, micafungin was at least as effective in preventing
IFI, with an incidence of proven and probable breakthrough IFl
of 3-6% in both groups [24]. Finally, two prospective observa-
tional studies have been published in the last years. EI-Cheikh
et. al. carried an observational single-centre trial with 26 pa-
tients receiving allo-HSCT from a French hospital who received
prophylaxis with micafungin 50 mg/daily, with no Candida spp.
and/or Aspergillus spp. breakthrough infections documented an
no drug-related adverse events [25]. More recently, data from
a prospective multicentre post-marketing observational sur-
veillance study to assess the safety and efficacy of micafungin
in Japanese patients undergoing HSCT. Among 241 patients,
breakthrough IFl was documented in 4.4% of the cases. Unlike
the previous studies, adverse drug reactions were much more
frequent (36%), mainly as hepatobiliary disorders [26].

Our findings, in accordance with other series, show that
patients who receive an allo-HSCT can receive micafungin as
first-line prophylaxis for IFl, with success rates of approxi-
mately 95%. There are two further points in our study that we
consider remarkable. First, according to our results, a dose of
micafungin 50 mg/daily seems effective in preventing IFl in this
high-risk population of patients undergoing allo-HSCT, with a

good safety and tolerability profile. These results are consistent
with other authors experience [27]. On the other hand, our ex-
perience with regard to side effects with micafungin has been
quite satisfactory, with only one case of documented serious
adverse effect in 159 patients completing a micafungin-based
regimen. This factor suggests an advantage of micafungin,
which should be taken into account in considering other treat-
ments used previously.

Our study's limitations are those inherent to a retrospec-
tive design. Nevertheless, it is, to our knowledge, the only series
published to date with micafungin as primary prophylaxis in
allo-HSCT recipients in Spain in a very homogeneous group of
patients. This posits a useful alternative in day-to-day clinical
practice.

In conclusion, according to our experience, micafungin,
50mg/daily, is an appropriate alternative for antifungal proph-
ylaxis in patients undergoing an allo-HSCT, because it's effica-
cy, its low profile of drug interaction and side effects.
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