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Summary

No reported studies evaluating the efficacy and safety of weekly liposomal amphotericin B as
secondary prophylaxis in leukemic patients with invasive fungal infections (IFIs) exist. This
approach was associated with frequent relapse of IFIs (36%) and kidney injury (36%) in the
retrospective review of our experience with 14 such patients (2003-2009).
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Introduction

Patients with hematologic malignancies are at high risk for severe IFls, especially invasive
pulmonary aspergillosis [1-3]. Despite advances in antifungal treatment, these patients
remain at high risk of IFI relapse [2,3]. There is no consensus on the optimal secondary
antifungal prophylaxis in these patients and such decisions are based mainly on results from
primary prophylaxis randomized trials that enrolled a rather selected patient population [4].

Although oral broad-spectrum triazoles are a logical choice for secondary prophylaxis for
the majority of patients with history of invasive mold infections, not all patients are eligible
due to hepatic dysfunction, drug-drug interactions, noncompliance, or inability to pay [3-5].
Therefore, there is still need for parenteral broad-spectrum secondary prophylaxis in a subset
of such patients in the clinical practice.

Amphotericin B (AmB) has the broadest spectrum of activity of all available parenteral
antifungal agents [5]. However, most of the primary prophylaxis studies using conventional
AmB deoxycholate, showed considerable toxicity including infusion reactions and
nephrotoxicity [6-8]. Liposomal AmB (L-AmB) is better tolerated than the conventional
drug, but its advantages in the prophylactic setting remain unclear [9-11]. Specifically,

Correspondence: Dimitrios P. Kontoyiannis, MD, Department of Infectious Diseases, Infection Control and Employee Health, Unit
402, The University of Texas MD Anderson Cancer Center, 1515 Holcombe Boulevard, Houston, TX 77030, USA. Tel: +1 713 792
6237; fax: +1 713 745 6839; dkontoyi@mdanderson.org.

Declaration of interest: D.P.K. is a member of the speakers’ bureau of and/or has received honoraria from Merck & Co., Inc.; Pfizer;
Enzon Pharmaceuticals; and Fujisawa/Astellas Pharma US. He also has been a consultant and member of the advisory board for
Merck & Co., Inc., and Schering-Plough. L.C.-Z: no conflicts. V.E.M: no conflicts.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

CAHUAYME-ZUNIGA et al. Page 2

Methods

Results

studies evaluating L-AmB in primary prophylaxis for IFls in patients with hematological
malignancies found no clinically significant efficacy at a dosage of 1 mg/kg/day [10] or 2
mg/kg given three times weekly [11]. Recently, a study by Gubbins and colleagues showed
that treatment with infusion of a single 15-mg/kg dose or a weekly dose of 7.5 mg/kg of L-
AmB produced sufficient concentrations in serum and buccal mucosa tissue in adult patients
undergoing stem cell transplantation [12]. Thus, L-AmB weekly infusion is likely to be
logistically convenient for the outpatient cancer population who is receiving ongoing
immune suppression with multiple and complicated regimens. Two studies evaluated the
efficacy and safety of once-weekly L-AmB as primary prophylaxis for IFIs in patients with
hematological malignancies [5,9]. Specifically, EI Cheikh and colleagues administered 7.5
mg/kg L-AmB weekly in 21 patients receiving high-dose corticosteroids for acute graft-
versus-host disease after allogeneic stem cell transplantation; no death were attributed to
fungal infection, only one patient developed invasive pulmonary aspergillosis two months
after L-AmB was stopped and seven patients (33%) discontinued LAmB owing to drug-
related adverse events [5]. Also, Cordonnier and co-workers concluded that primary
prophylaxis with L-AmB at a high dosage (10 mg/kg/week) was well tolerated during
induction or consolidation chemotherapy in 21 patients with acute leukemia with 3 of these
patients developing IFIs breakthrough [9].

The encouraging experience with the use of weekly L-AmB as primary prophylaxis for IFIs
[5,9] indicates that such strategy may be also useful in secondary prophylaxis. We report our
experience with L-AmB used as secondary prophylaxis for IFIs in 14 patients with
hematological malignancies who needed further courses of chemotherapy or underwent stem
cell transplantation.

An Institutional Review Board-approved retrospective medical record review of patients
who received L-AmB at The University of Texas MD Anderson Cancer Center identified
patients who received weekly L-AmB as secondary prophylaxis for IFls over a 6-year period
(2003-2009). The decision to implement that secondary prophylaxis strategy was made by
the treating physician for a variety, at times multiple reasons ( e.g., convenient outpatient
dosing schedule, pre-existing liver dysfunction, gastrointestinal intolerance of azoles, lack of
insurance coverage for oral triazoles). Patients who received concomitantly inhaled AmB or
other systemic antifungals were excluded. Diagnosis of prior IFI was based on the revised
definitions of IFI from the European Organization for Research and Treatment of Cancer
and the Infectious Diseases Mycoses Study Group [13]. Acute kidney injury was defined
according to Risk, Injury, Failure, Loss, and End-Stage Kidney Disease (RIFLE) criteria by
the Acute Dialysis Quality Initiative [14]. Secondary prophylaxis was defined as weekly
administration of L-AmB at 5-10 mg/kg during a period of high risk for infection to prevent
IFI relapse. Complete response of IFI prior to L-AmB use as secondary prophylaxis was
defined as resolution of all attributable symptoms and signs of disease and radiological
abnormalities and mycological or biomarkers evidence of eradication of disease [15]. Partial
response of IFI was defined as improvement in attributable symptoms and signs of disease
and radiological abnormalities, and evidence of clearance of cultures or reduction of fungal
burden as determined by using a galactomannan assay [15]. The primary end points for
secondary prophylaxis were the absence of proven or probable breakthrough IFI and
premature withdrawal from the study as a result of L-AmB toxicity [16].

We identified 14 eligible patients (9 men and 5 women; median age, 55 years [range, 23—-73
years]). The characteristics of these patients are listed in Table 1. Two patients underwent
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allogeneic stem cell transplantation before the development of IFI. Most of the patients (12
[86%]) had prior fungal pneumonia. The diagnostic certainty for IFI was proven in seven
cases, probable in two cases, and possible in five cases. We identified the implicated
pathogen in nine patients: aspergillosis in four patients, mucormycosis in three patients,
invasive disseminated candidiasis in one patient, and fusariosis in one patient.

Twelve patients (86%) received subsequent cytotoxic chemotherapy (seven salvage and five
maintenance) while undergoing secondary prophylaxis with weekly L-AmB. Neutropenia
developed after in six of these patients (range duration, 1 week to 4 months). Of the two
remaining patients; one received chronic corticosteroids, whereas another received
tacrolimus.

The initial treatment of IFI in 12 patients (86%) prior to secondary prophylaxis consisted of
L-AmB alone or in combination with another antifungal (caspofungin, anidulafungin,
voriconazole, or posaconazole). The remaining two patients received caspofungin plus
voriconazole. All 14 patients had either a partial (6) or complete (8) response of his or her
IFI to the initial treatment prior to initiation of weekly prophylaxis with L-AmB.

The weekly L-AmB doses ranged from 5 to 10 mg/kg. Each patient received at least four
doses (median dose, 7 mg/kg). The total treatment durations ranged from 14 to 128 days
(median, 28 days; mean, 43 days). Secondary prophylaxis was stopped in 13 of the 14
patients: the reasons were IFI relapse in five patients (36%), undifferentiated fever in five
patients (36%), acute renal injury in two patients (15%), and a severe electrolyte
abnormality in one patient (8%). According to the RIFLE criteria, four patients had acute
kidney injury, and one patient was at risk for renal dysfunction.

Five patients (36%) had breakthrough IFIs (patients 1, 3, 5, 7, and 13 in Table 1). Patient 1
had a history of allogeneic stem cell transplantation complicated by graft-versus-host disease
and received chronic immunosuppressive therapy with corticosteroids. He had a partial
response to his initial treatment of invasive aspergillosis and mucormycosis but had a
relapse after 6 weeks of secondary prophylaxis and also experienced acute renal injury.
Patient 3 had a relapse while receiving salvage chemotherapy with clofarabine and
cytarabine 18 days after complete response of his IFI to the initial treatment; he was severely
neutropenic for 4 months. Patient 5 had progression of acute myeloid leukemia while
receiving secondary prophylaxis. He then received salvage chemotherapy with high-dose
daunorubicin and had intermittent neutropenia for about 3 months. His chemotherapy course
was complicated by bacterial infections and disseminated cytomegalovirus. His prophylaxis
was stopped at 26 days because of possible IFI affecting the lungs. Patient 7 had an initial
partial response of sinus mucormycosis to L-AmB at 9 months of treatment. He had an
infection relapse after receiving L-AmB weekly for 128 days; his antifungal course was
complicated by relapsed leukemia involving the central nervous system requiring salvage
chemotherapy with hyper-CVAD and imatinib (Gleevec). He also had acute renal injury.
Patient 13 experienced breakthrough invasive candidiasis after 29 days of secondary
prophylaxis while receiving salvage chemotherapy with idarubicin and cytarabine. He was
neutropenic for 1 week.

Eleven patients died. The cause of death was attributed to relapsed IFI in 1 patient and
cancer progression in 10 patients. No autopsies were performed in any of these cases.

Discussion

To our knowledge, this is the first series of cases of IFI in which the efficacy and safety of
weekly secondary prophylaxis with L-AmB in preventing infection relapse in a
contemporary consecutive cohort of unselected patients with hematological malignancies is
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evaluated. We found that weekly L-AmB use was associated with an IFI relapse rate of at
least 1/3 of patients. Five patients (36%) had adverse effects of L-AmB; all five had acute
kidney injury, and one also had a severe electrolyte abnormality.

The literature contains a paucity of data about secondary prophylaxis in patients with
hematological malignancies having histories of IFIs. We identified 13 studies of such
patients (Table 2) [4, 17-28]. However, all of these studies suffered from uncontrolled
nature and small patient populations and therefore lacked the statistical power for detecting
risk factors for IFI relapse. In addition, these studies included heterogeneous populations of
patients who had different responses to treatment of initial IFI and various IFI
classifications. All studies but one [28] were retrospective. Importantly, none of the studies
defined secondary prophylaxis; therefore, we suspect overlap of prophylaxis and ongoing
treatment in at least some of the cases. Finally, none of the studies attempted to differentiate
between relapse of IFI from reinfection. Therefore, one should interpret these data with
caution because of these numerous deficiencies.

Eight reported studies have included patients who received L-AmB daily for secondary
prophylaxis [17-24]. In two case reports, three patients undergoing stem cell transplantation
received L-AmB at 1 mg/kg/day and had no infection relapses [17, 20]. Authors also
reported on a patient who received L-AmB (unknown dose) who did not have a
breakthrough IFI [18]. In a case series of 24 patients who received secondary antifungal
prophylaxis, 3 patients (13%) had breakthrough IFIs; however, the specific antifungals these
patients received were not documented [19]. Also, in a retrospective study of 43 patients
who underwent stem cell transplantation, the subjects received L-AmB (0.6-6.5 mg/kg/day)
as secondary prophylaxis for 2-54 days [22]. Physicians initiated this prophylaxis after the
onset of fever or pulmonary infiltrates, resulting in overlapping treatment and prophylaxis.
The authors did not report the number of patients who had relapses but did calculate the IFI-
related mortality rate (28%). One case series of six patients who underwent prior surgical
resection of IFIs demonstrated no infection relapses after stem cell transplantation in five
patients who received daily L-AmB as secondary prophylaxis [24]. A minority of these
studies mentioned the use of adjunct surgery, making assessment of individual interventions
difficult. Only one published prospective survey included patients who received L-AmB as
secondary prophylaxis for IFls, but was focused on risk factors for breakthrough IFI and did
not mention how many patients had infection relapses [26].

Our study had several limitations in view of its retrospective, single—institution nature. The
limited number of patients studied and the fact that this stategy was implemented for various
reasons at the discretion of the treating physician, precluded the identification of risk factors
for relapse of IFI [3] or L-AmB-associated renal toxicity. Finally, in the absence of
molecular investigations [3], one could not differentiate with certainty relapse of IFI versus
re-infection in some of these patients.

Based on our own results and review of the literature, we did not find strong evidence
supporting the use of L-AmB as secondary prophylaxis in patients with hematological
malignancies having histories of IFIs. Large well-designed prospective studies validating
our experience in such patient populations are needed. An ideal registry should separate
patients undergoing stem cell transplantation from those receiving cytotoxic chemotherapy
and include specific definitions of secondary prophylaxis, IFI reinfection, IFI relapse, and
complete and partial response to IFI treatment and a careful assessment of risk factors
associated with IFI relapse.
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