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Abstract: Amphotericin B deoxycholate (AmBD) and amphotericin B colloidal dispersion (AmBCD) are the two most
commonly used antifungals for invasive fungal infections (IFI) among paediatric patients. The objective of this pilot study
was to compare the efficacy, adverse effects and cost-effectiveness between AmBD and AmBCD in the treatment of IFI
among paediatric patients admitted at Universiti Kebangsaan Malaysia Medical Centre (UKMMC).

Methods: Secondary data analysis of the medical records of all paediatric patients with IFI was obtained and data
extraction was performed for patients admitted between July 1, 2006 and June 30, 2011. Efficacy of treatment was
determined and reports of adverse effects were noted.

Results: Between July 1, 2006 and June 30, 2011, thirty-five patients received AmBD-only treatment and five patients
received AmBCD-only treatment. Twenty-four patients were males and the mean age was 7.18 (SD 4.59) years. On
average, the AmBCD treatment course was significantly more expensive than AmBD (p<0.01). Patients on AmBD had
more adverse effects compared to those on AmBCD. However, there was no significant difference in severe adverse
events between these groups. There was no significant difference in efficacy between these groups, in terms of IFI
resolution or treatment duration.

Conclusion: These findings imply that the use of AmBD instead of AmBCD in IFI treatment among paediatric patients is
justified, given its cost-effectiveness, as there was no significant difference in the efficacy or in the incidence of severe

adverse effects between these two treatments.

Keywords: Amphotericin B, Amphotericin B colloidal dispersion, Amphotericin B deoxycholate, Liposomal
Amphotericin B, Paediatrics Invasive Fungal Infections (IFl), Antifungals.

INTRODUCTION

Invasive fungal infections (IFI) remain one of the
major causes of morbidity and mortality in the
immunocompromised host [1]. IFl is associated with
high mortality and health care cost worldwide [2]. A
higher morbidity and mortality rate is seen in children
[3-6]. Diagnosis is difficult and often based on the
exclusion of bacterial and viral infections. Persistent
fever in patients with neutropenia who are receiving
broad-spectrum antibiotics may be the only clinical
indication of an IFl. Only a small proportion of patients
treated with antifungal agents have documented fungal
infection. Therefore, an antifungal agent is often started
when a clinically suggestive sign of IFIl is present [7].
Under these circumstances, a broad-spectrum
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antifungal agent is used for empirical treatment. To
date, intravenous amphotericin B has been the only
available broad-spectrum antifungal agent. However,
the use of amphotericin B is associated with infusion-
related toxicities, hepatotoxicity and nephrotoxicity,
which limit its use [8].

Lipid formulations of amphotericin B were
developed to enhance the therapeutic index of the
parent compound while maintaining its antifungal
activity. Three lipid formulations of amphotericin B are
licensed and available [9]: (i) amphotericin B lipid
complex (AmBLC), formed from amphotericin B
complexed with dimyristoylphosphatidylcholine and
dimyristoylphosphatidylglycerol; (i) amphotericin B
colloidal  dispersion (AmBCD), composed of
amphotericinB complexed with cholesterylsulphate;
and (iii) liposomal amphotericin B (L-AmB), composed
of amphotericin B complexed with hydrogenated soy
phosphatidylcholine, distearoyl, phosphatidylglycerol
and cholesterol. All three lipid-based amphotericin B
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products differ in the type of phospholipid and the
phospholipid:AmB ratio, which may be important
determinants of fungicidal activity and toxicity [10]. At
present, if a lipid-based amphotericin B product is
considered for use, L-AmB, AmBLC and AmBCD
appear to be similar with respect to their efficacy
against candidiasis and aspergillosis and the
associated risk of nephrotoxicity. The latter two
products cost significantly less than L-AmB [11].

AmBCD is a formulation of equal molar amounts of
amphotericin B and sodium cholesteryl sulfate. Results
of preclinical studies [12], uncontrolled [13-15], as well
as retrospective, controlled clinical trials [16] of this
agent have been promising. AmBCD is comparable in
efficacy with amphotericin B-deoxycholate (AmBD),
and renal dysfunction associated with AmBCD was
significantly less than with AmBD. However, infusion-
related events were more common with AmBCD
treatment if compared to AmBD treatment [17].

AmBCD incurred significantly lower rates of
nephrotoxicity than AmBD in a multicenter randomized,
double-blind clinical trial of empirical antifungal therapy
in febrile neutropenic patients (20% and 52%,
respectively; P<0.001), and the onset of renal toxicity
was significantly delayed [17]. Another multicenter
randomized, double-blind clinical trial that compared
AmBD with AmBCD for treatment of invasive
aspergillosis found that the rates of acute infusion-
related toxicity were higher in patients who received
AmBCD than in those who received AmBD for both
chills (53% versus 30%) and fever (27% versus 16%).
The efficacy of these two antifungal agents, as judged
by the rates of therapeutic response, appeared to be
similar in both AmMBCD and AmBD groups (52% versus
51%, respectively) [18].

The lipid-based amphotericin B is among the most
expensive anti-infective agents, based on a defined
daily dose. Their daily cost for an average adult ranges
from around USD300 to USD1000, depending on the
size of the institutional discounts on manufacturer’s
suggested retail price [19]. This is in contrast with the
deoxycholate formulation that costs approximately
USD5 per day in 2006. Prices of lipid-based
amphotericin B and deoxycholate formulation vary with
the country of purchase and with time. However, the
price gap difference of a higher price for lipid based
formulation remains. With the exception of the licensing
of L-AmB as the first-line therapy for febrile neutropenia
in patients at high risk of IFI, the current US Food and
Drug Administration (FDA) guidelines for these agents

specify that they are to be used for patients who are
intolerant of AmBD or whose conditions are refractory
to it. In view of the cost data, the licensed indications
have led many hospitals to adopt internal usage
guidelines that mirror the FDA's licensing guidelines.
Cost-effectiveness studies showed that this drug may
not be as expensive as it appears when toxicity and
efficacy are taken into consideration [9].

Currently there are few data describing the use of
lipid formulation AmB in neonates and children [20].
Data for paediatric pharmacokinetic, safety and efficacy
for the treatment options of IFI are sparse in paediatric
patients compared with  adults. Meanwhile,
extrapolation using adult recommendations to
paediatric practice should be made cautiously due to
the presence of differences in epidemiological factors
and the pharmacokinetics of antifungal agents between
adult and paediatric patients [21].

The Sanford Guide to Antimicrobial Therapy is the
current guideline adopted by Universiti Kebangsaan
Malaysia Medical Center (UKMMC). The guideline
recommends lipid formulation amphotericin B for
empirical treatment of IFI. This is more important in IFI
cases involving vulnerable patients such as children in
which serious adverse events may cause long term
morbidity. However, based on the current scenario in
UKMMC, AmBD was still used in actual practice of IFI
treatment due to financial constraints. Therefore, the
issues of cost versus benefits and adverse effects need
to be addressed in this situation. However, to date,
there is no published study on this issue conducted in
the Malaysian setting.

METHODS

This clinical observational study involved secondary
data analysis [22] of paediatric patients’ medical
records in Universiti Kebangsaan Malaysia Medical
Centre (UKMMC). The selected patients fulfilled the
following inclusion criteria: (i) the patient had been
prescribed with either intravenous AmBD or AmBCD;
(i) the patient’'s age was less than 18 years (according
to the date of birth) when he/she first received the drug;
(iii) the patient was admitted in UKMMC between July 1
2006 and June 30 2011.

Patients were excluded from the study based on the
following exclusion criteria: (i) no amphotericin B was
prescribed to the patient in the medical record; (ii) the
type of amphotericin B cannot be determined from the
medical record; (iii) the patient switched to another
drug during the treatment course of IFI (except for the
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evaluation of adverse effects); (iv) the medical record
had missing folder/data during the admission for IFI
treatment; and (v) the patient’s file was not available in
the Medical Record Unit. Patients who switched
treatment were not included for evaluation of treatment
efficacy in the study to avoid confounding factors in the
analysis due to the switch. This study used a non-
probability purposive sampling method, whereby all
subjects who fulfilled the selection criteria were
included. Prior to the study initiation, ethics approval
was obtained from UKMMC Ethics Committee (IRB
Reference Number: UKM 1.5.3.5/244/FF-044-2012).

The research team had collaborated with the
Pharmacy Department in UKMMC to obtain the
medical record humber (MRN) of the patients who had
been prescribed with any types of intravenous
amphotericin B. The medical record number of patients
aged less than 18 years was identified and used to
trace their medical record from the Medical Record Unit
of Health Information Department. After the records
were obtained, individual patients were screened to
fulfil the rest of the study selection criteria. Data from
the selected patients were then extracted from the
record of their first episode of intravenous AmBD or
intravenous AmBCD treatment course.

The data extraction was done using an internally
validated data collection form. In this form, the IFI was
classified into proven, probable and possible IFI
according to the Revised Definition of Invasive Fungal
Disease from the European Organization for Research
and Treatment of Cancer/Invasive Fungal Infections
Cooperative Group (EORTC) and the National Institute
of Allergy and Infectious Diseases Mycoses Study
Group (MSG) Consensus Group 2008 [19]. The
efficacy of treatment with amphotericin B was
determined based on the fulfilment of the following
criteria: (i) the patient survived at the end of the
treatment; and (iia) resolution of fever (<38°C) and
recovery of neutrophils (20.5><109/L) for 3 consecutive
days, or (iib) documented clearance of blood from the
specified fungal species, or (iic) documented resolution
of radiological evidence of invasive fungal infection
[23]. The duration of treatment course (in days) from
the start of drug therapy until the achievement of the
mentioned criteria was also extracted from the records.
The adverse effects evaluated from the records were:
severe  adverse effects  (nephrotoxicity  and
hepatotoxicity) and non-severe side effects [24] such
as skin rash, fever, rigors, nausea and vomiting,
hypokalemia, bronchospasm/cough, dyspnea and
gastrointestinal tract upset. Nephrotoxicity was

indicated by two-fold or greater elevation of serum
creatinine above the baseline level [25], whereas
hepatotoxicity was indicated by three-fold or greater
elevation of serum alanine transaminase (ALT) or
aspartate aminotransferase (AST) above the baseline
levels [26]. The cost of treatment using the antifungals
was calculated based on the number of vials of
intravenous AmBD or intravenous AmBCD used (from
the total accumulated dose throughout the treatment)
times the drug cost per vials (as obtained from the
Pharmacy Department).

For the purpose of research ethics, the
computerised raw data from the data collection forms
were anonymised. At the end of the study, all forms
and data were stored securely at the
Pharmacoepidemiology & Drug Safety Unit. The
collected data were then analysed using IBM SPSS
Statistics (SPSS) version 16 software. Relevant
descriptive analysis (frequency, means and standard
deviations) was performed. Due to the small sample
size and non-normality of the data in this study, non-
parametric statistical analyses were performed.
Comparisons between categorical data were analysed
using Fisher's exact test, whereas comparisons
between quantitative data were analysed using Mann-
Whitney U test. The accepted significance level of the
statistical tests was set at alpha value of less than 5%.

RESULTS

Patients

From the list obtained from Pharmacy Department,
72 patients less than 18 years old when they received
intravenous Amphotericin B during the study period
were identified. From these 72 patients, 32 patients
were excluded from the study during the data collection
period. Most of these patients (18) were excluded
because they switched to another drug during the IFI
treatment course (Table 1). Among the patients who
switched treatments, 17 were initially started with
AmBD, whereas one patient was initially started with
AmBCD. Based on Table 2, the three main reasons for
treatment switch among patient started with AmBD
were the development of non-severe adverse effects
(29.4%), treatment failure (23.5%), and development of
severe adverse effects (17.6%).

A total of 40 patients received AmBD-only or
AmBCD-only treatment, without any switches to
another drug during the study period. Among the 40
patients, 35 patients received AmBD in their first
treatment course, whereas 5 patients received AmBCD
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Table 1: Exclusion of Patients from the Study

Reason of exclusion No. of patients (%)
Patient switched to another drug during the treatment course of IFI 18 (56.3)
Patient's file was not available in the Medical Record Unit 9(28.1)

No amphotericin B prescribed to patients 3(9.4)
Patient's medical record has missing folder/data during admission for treatment of IFI 1(3.1)

Type of amphotericin B cannot be determined from the medical record 1(3.1)

Total 32 (100)

Table 2: Reasons of Switch to other Drugs throughout Treatment Course

Reason of switch No. of patients (%)
AmBD AmBCD
(n=17) (n=1)
Development of other adverse effects 5(29.4) 0(0)
Treatment with initial drug course was not efficacious (as evaluated by the attending doctor) 4 (23.5) 0(0)
Development of severe adverse effects 3(17.6) 0(0)
Concurrent renal impairment 1(5.9) 0(0)
Known better sensitivity to the switch drug 1(5.9) 0(0)
Case of non-IFI 1(5.9) 1 (100)
Unknown reason (incomplete folder of medical record) 2(11.8) 0(0)

in their first treatment course. The demographic and
clinical characteristics of the patients are presented in
Table 3.

Dosage

The mean for the lowest dose of AmBD used was
0.48 (SD 0.10) mg/kg/day, whereas the highest dose
was 0.98 (SD 0.25) mg/kg/day. The dose used in
AmBCD was higher, whereby the mean for the lowest
dose was 0.84 (SD 0.29) mg/kg/day and the highest
dose was 1.78 (SD 0.18) mg/kg/day.

Efficacy

Among the 35 patients treated with AmBD, 32
treatments fulfilled the efficacy criteria, whereas three
patients died during the treatment course. The
treatment with AmBCD was efficacious for four
patients, while only one patient died during the
treatment course (Table 4). Odds ratio for the
efficacious treatment outcome for AmBD compared to
AmBCD was 2.67. However, analysis using Fisher’'s
exact test showed no significant difference for the
overall efficacious treatment outcome (p>0.05).
Comparison of efficacy was also done based on the
analysis of the duration of treatment course. The

average duration of treatment course for patients on
AmBCD was longer compared to patient on AmBD
(Table 4). However, non-parametric analysis using
Mann-Whitney U test showed no significant difference
for the duration of treatment between AmBD and
AmBCD (p>0.05).

Adverse Effects

For the analysis of adverse effects, all patients who
received AmBD or AmBCD in their first treatment
course, regardless of switching status, were included in
the analysis. 51 patients received AmBD during their
first treatment course, whereas seven patients received
AmBCD during their first treatment course. AmBD and
AmBCD treatments were compared based on the
occurrence of at least one adverse effect throughout
the treatment course (Table 5). During AmBD
treatment (n=51), 40 patients experienced at least one
adverse effect, whereas nine patients did not
experience any adverse effects. Two patients in the
AmBD group were not included in the analysis due to
missing data. Among the seven patients on AmBCD,
only two patients experienced at least one adverse
effect. Analysis using Fisher's exact test showed
significant difference of the occurrence of adverse
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Table 3: Demographic and Clinical Characteristics of Patients Receiving either IV Amphotericin B Deoxycholate or IV

Amphotericin B Colloidal Dispersion

Characteristics No. of patients (%)
AmBD AmBCD Total
(n=35) (n=5)
Age (years)
Mean (SD) 7.05 (4.32) 8.05 (6.75) 7.18 (4.59)
Gender
Male 20 (57.1) 4 (80.0) 24 (60.0)
female 15 (42.9) 1(20.0) 16 (40.0)
Race
Malay 21 (60.0) 3(60.0) 24 (60.0)
Chinese 9 (25.7) 1(20.0) 10 (25.0)
Indian 4(11.4) 0 4 (10.0)
Others 1(2.9) 1(20.0) 2(5.0)
Primary diagnosis
Acute lymphocytic leukaemia 15 (42.9) 2 (40.0) 17 (42.5)
Acute myeloid leukaemia 11 (31.4) 0(0) 11 (27.5)
Adrenocortical tumor 1(2.9) 0(0) 1(2.5)
Lymphoma 0(0) 1(20.0) 1(2.5)
Neuroblastoma 3(8.6) 0(0) 3(7.5)
Sarcoma 1(2.9) 0(0) 1(2.5)
Primary immunodeficiency 2(5.7) 0(0) 2 (5.0
Retinoblastoma 1(2.9) 0(0) 1(2.5)
Premature baby 0(0) 1(20.0) 1(2.5)
Others 1(2.9) 1(20.0) 2(5.0)
Types of invasive fungal infections (IFI)
Proven IFI 3(8.6) 4 (80.0) 7 (17.5)
Probable IFI 1(2.9) 1(20.0) 2(5.0)
Possible IFI 31(88.6) 0(0) 31(77.5)
Table 4: Efficacy of Treatment Course
Efficacy AmBD AmBCD p
(n=35) (n=5)
Overall outcome of treatment [No. of patients (%)]
Treatment was efficacious 32(91.4) 4 (80.0) 0.427%
Patient died during the treatment course 3(8.6) 1(20.0)
Duration of treatment course (days)
Mean (SD) ‘ 11.86 (7.12) 22.00 (16.70) 0.151°

*Analysis was done using Fisher’s exact test.
bAnalysis was done using Mann-Whitney U test.

effects between these antifungals (p<0.05), where the
odds ratio of adverse effect occurrence for AmBD

compared to AmBCD treatment was 11.11.

Comparison was also made in terms of the total
number of adverse effects between the two antifungals.

On average, patients on AmBD experienced two
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Table 5: Adverse Effects throughout Treatment Course

Adverse effects AmBD AmBCD p
(n=51%) (n=7%)
Occurrence of adverse effects [No. of patients (%)]
At least one adverse effect present 40 (81.6) 2 (28.6) p=0.01%
None 9 (18.4) 5(71.4)
Total number of adverse effects
Mean (SD) 1.65 (1.42) 0.86 (1.46) p=0.09"
Occurrence of specific adverse effects [No. of patients (% in treatment group)]
Hypokalemia 20 (40.0) 1(14.3)
Fever 15 (30.6) 2 (28.6)
Rigors 12 (24.5) 1(14.3)
Skin rash 3(6.1) 0(0.0)
Bronchospasm/cough 3(6.1) 0(0.0)
Vomiting 3(6.1) 0(0.0)
Nausea 3(6.1) 0(0.0)
Gastrointestinal side effects 2(4.1) 1(14.3)
Dyspnea 1(2.0) 0(0.0)
Occurrence of nephrotoxicity [No. of patients (%)]
Yes 4(8.0) 0(0) p=1.00°
No 46 (92.0) 7 (100)
Occurrence of hepatotoxicity [No. of patients (%)]
Yes 8 (16.0) 0(0) p=0.58°
No 42 (84.0) 7 (100)

*Analysis was done using Fisher’s exact test.
bAnalysis was done using Mann-Whitney U test.

*Including patients who switched drug after the first treatment course, as well as those with partially missing data.

adverse effects compared to one adverse effect for
patients on AmBCD. Further focus on the occurrence
of specific adverse effects experienced by patients on
AmBD treatment showed that the incidence of
hypokalemia had the highest frequency (40.0%),
followed by fever (30.6%) and rigors (24.5%) (Table 5).
However, this study found no significant difference
between these drugs in terms of the occurrence of
severe adverse effects, as determined by the presence
of nephrotoxicity or hepatotoxicity during the treatment
course (Table 5).

Drug Cost

AmBCD treatment was significantly (p<0.01) more
expensive compared to AmBD with the mean drug cost

of RM4476 (SD RM3440) versus RM136 (SD RM188)
(Table 6).

DISCUSSION

This study demonstrated no significant difference
for the overall treatment outcome and duration of

Table 6: Drug Cost throughout Treatment Course
Types of amphotericin B N Mean (SD) p
(RM)
AmBD 35 136 (188) 0.002°
AmBCD 5 4476 (3440)

9Analysis was done using Mann-Whitney U test.
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treatment between AmBD and AmBCD. This finding
was similar to two multicenter, randomized, double-
blind clinical trial studies done by White et al. (1998)
and Bowden et al. (2002). The former study compared
AmBD with AmBCD for the empirical treatment of
febrile neutropenia involving adult and paediatric
patients. The efficacy of treatment in that study was
compared based on patient's survival and
defervesence for 48 hours without premature
discontinuation of the drug study. The study reported
no significant difference in efficacy between the two
drugs [17]. Bowden et al. (2002) compared AmBD and
AmBCD in cases of proven and probable invasive
aspergillosis among adult and paediatric patients. The
efficacy of AmMBD and AmBCD was also reported to be
similar [18].

Sandler et al. (2000) conducted a small prospective,
double blind, randomized trial for the empirical
treatment of febrile neutropenia, which focused on
paediatric patients only. A total of 21 patients on AmBD
were compared with 25 patients on AmBCD. Treatment
efficacy was determined based on the survival of at
least seven days post-study with resolution of fever and
recovery of neutrophil level. The study also reported no
significant difference of treatment efficacy between the
antifungals [27].

Although the current study demonstrated that the
odds of having at least one adverse effect was lower in
AmBCD treatment compared to AmBD treatment, there
was no difference between AmBD and AmBCD for the
occurrence of nephrotoxicity and hepatotoxicity. These
findings were in contradiction with several past studies
[18-19]. White et al. (1998) demonstrated that more
patients on AmBCD experienced infusion-related
adverse effects [17]. Among their subjects, 99% of the
patients who were on AmBCD reported one or more
adverse effects compared to 92% of the patients who
were on AmBD (p=0.014) [17]. Meanwhile, the
development of renal toxicity (with or without
nephrotoxic chemotherapy agents) was significant in
patients treated with AmBD and the duration before the
development of renal toxicity was also shorter
compared to AmBCD. Additionally, the study found
significant increase of ALT among patients on AmBCD,
but no significant change was observed in the levels of
AST and other liver biochemistry profiles. Another
study, by Bowden et al. (2002), also demonstrated that
the occurrence of nephrotoxicity was higher in AmBD
(p=0.002), which has a faster time onset for the
development of nephrotoxicity. However, acute
infusion-related chills and fever incidence were

significantly higher in AmBCD [13]. A review by
Kleinberg (2006) also summarized that the reported
incidence of nephrotoxicity (as defined by doubling of
baseline creatinine levels) in lipid formulations AmB
occurred at lower rates compared to AmBD [9]. The
overall rate of nephrotoxicity in AmBCD was 13%
compared to 53% in AmBD, based on a retrospective
review of AmBD treatment of fungal infections done in
bone-marrow transplant recipients in five centres. The
nephrotoxicity incidence of the other lipid formulations
AmB was reported to be nearly similar to AmMBCD (13%
in AmBLC and 12% in L-AmB). The contradictions
between the results of these past studies [9, 18-19] and
the current study may be contributed by the lower dose
of AmBD prescribed (0.48 - 0.98 mg/kg/day) and the
lower dose of AmBCD prescribed (0.84 - 1.78
mg/kg/day) in the current study, if compared to the past
studies. The doses used by White et al. (1998) were 4
mg/kg/day for AmBCD and 0.8 mg/kg/day for AmBD
[18], whereas Bowden et al. (2002) prescribed 6
mg/kg/day for AmBCD and 1.0 — 1.5 mg/kg/day for
AmBD [19]. The use of a lower dose of AmBD, as
observed in our study, may reduce the adverse effects
that might have happened to those who were
prescribed AmBD at a higher dose. Other possible
factors in explaining the difference in findings include
different demography of study population with current
study. This study only focused on paediatric patients
and compared the two antifungals during the first
treatment course of the drugs. In comparison to both
White et al. (1998) and Bowden et al. (2002) who
included adults patients who may have had a longer
history of primary underlying diagnosis and therefore
lead to longer history of exposure to previous
nephrotoxic drugs.

In terms of cost, the current study showed that
AmBCD treatment was significantly more expensive
than AmBD. This is consistent with a review by
Robinson and Nahata (1999) that compared the costs
of the conventional and the three lipid formulations of
amphotericin B for one-month treatment in a 30 kg
child and a 70 kg adult patient at recommended doses
[28]. AmBD was shown to be the least expensive
product, while Amphotericin B lipid complex (AmBLC)
was the least expensive among the three lipid
formulations. In another study, the estimated daily
infection drug-treatment cost for a 70 kg adult patient
who was given L-AmB at a dose of 5 mg/kg was
USD1300, if compared to a daily dose of 1 mg/kg
AmBD that would cost only USD24 (on the basis of the
average wholesale price) [11].
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This current study demonstrated that the majority of
the paediatric patients in the sampling frame who
required treatment of IFI with AmB were patients with
haematological malignancy. In Malaysia, the incidence
of paediatric cancer is about 77.4 per million children
aged less than 15 years, while data from the Malaysian
National Cancer Registry Report 2007 showed that
leukemia is the most frequent cancer in children
(48.0% in male and 44.5% in female) [29].

Based on the original approved FDA indication,
AmBCD is indicated for the treatment of invasive
aspergillosis in patients who are refractory or intolerant
to AmBD at therapeutic doses. However, the
aforementioned review by Robinson and Nahata (1999)
noted that one demonstrated advantage of lipid
formulation AmB is that larger doses can be given over
longer periods, with relatively lower toxicity, than
AmBD. Hence, they concluded that patients who
potentially required high dose or prolonged therapy
with  AmBD are especially at risk of developing
nephrotoxicity and could potentially benefit from one of
the lipid formulations of AmB [28]. Therefore, AmMBCD
should be considered in the management of IFI in
patients with dose-limiting renal insufficiency, in
patients who are intolerant of amphotericin B, and in
patients with specific fungal infections that are
progressive despite treatment with AmBD.

This study justified the use of AmBD in IFI treatment
among paediatric patients in the current local practice.
The justification was made in view of the lack of
significant difference in the efficacy and severe adverse
effects between these two treatments, as well as the
fact that AmBD treatment cost significantly less than
AmBCD. In the local setting, expensive drug acquisition
cost may hinder the wide usage of AmBCD in the
Malaysian general population.

Several limitations in this study need to be
considered. First, the analysis of the treatment efficacy
was done based on the general classification of IFI
treated with AmB, without further classifying them
based on severity. This was due to the small sample
size available in the current study. Hence, the analysis
of efficacy, in terms of the duration of treatment, may
be confounded by the disease pathology, with the
possibility of different time intervals required for
resolution. Second, during the data collection period,
the research team had extracted only the acute
infusion-related adverse effects that were recorded as
“being observed during the infusion of amphotericin B”
to increase the certainty that the adverse effects were

related to the amphotericin B infusion. Third, a detailed
pharmacoeconomics analysis should include
parameters such as intensive care cost needed for
dialysis, relapse or treatment failure, diagnostic
procedure costs, and the cost of premedications used
to minimize infusion-related adverse effects. Fourth,
this study was done in a single centre with a small
sample size. Since the results of this study suggest that
the more affordable AmBD treatment may be as
effective as AmBCD treatment in children with IFI,
wider studies should be undertaken on a larger study
population.

CONCLUSION

The usage of AmBD for treatment of IFl in
paediatric patients is justified with reduced cost and no
significant difference in terms of efficacy and severe
adverse effects compared with AmBCD.
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