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Summary
Abstract Formulation of amphotericin B with sodium cholesteryl sulphate alters the phar-

Antifungal Activity

macokinetic properties of the drug, particularly reducing its distribution to the
kidneys. The antifungal activityn vitro of amphotericin B colloidal dispersion
(ABCD) is similar to that of conventional amphotericin B (C-AmB) against true
pathogenic organisms includiriBjastomyces, Coccidioides, Histoplasiead
Paracoccidioidespecies and the opportunistic organisms sudbeeslidaand
Cryptococcuspecies. In animal models, ABCD was generally less effective than
an identical dose of C-AmB, but overall was more effective because of its im-
proved therapeutic index.

Although ABCD appeared to be more effective than C-AmB in resolving infec-
tion and improving survival in patients with proven or probable invasive asper-
gillosis, the retrospective design of the study and the greater prevalence of
neutropenia in patients treated with the conventional formulation necessitate cau-
tious interpretation of the results. ABCD has been effective and seldom caused
nephrotoxicity in patients with fungal infection who had previously failed to
adequately respond or had developed renal toxicity with C-AmB. Similarly,
ABCD was effective in patients with proven or suspected fungal infection after
bone marrow transplantation. Preliminary results from a pilot study comparing
ABCD and C-AmB in patients with neutropenia and persistent fever reported
similar response rates with both formulations.

ABCD is an effective treatment for visceral leishmaniasis in immunocompetent
patients.

In 1 study, about 12% of ABCD recipients discontinued the drug because of
adverse events; infusion-related events were the most common cause of discon-
tinuation. The renal tolerability of ABCD is better than that of C-AmB.

ABCD appears to be an effective alternative to conventional amphotericin B in
patients with invasive aspergillosis or visceral leishmaniasis and in those with
proven or suspected systemic fungal infection who are intolerant of the conven-
tional formulation or have pre-existing renal impairment. Preliminary data also
suggest that ABCD is an alternative to C-AmB when used empirically in patients
with neutropenia and fever. Nevertheless, the efficacy of ABCD compared with
that of the conventional formulation has yet to be adequately demonstrated and
the role of ABCD relative to that of liposomal and other lipid-based formulations
has not been determined.

Conclusions: ABCD, like other lipid-based and liposomal formulations of am-
photericin B, has been designed to deliver the active drug to the target site, while
reducing renal toxicity. The aim of increasing the therapeutic index compared
with C-AmB has been achieved.

Limited comparative data indicate that the activity of amphotericin B colloidal
dispersion (ABCD) and conventional amphotericin B (C-AnmB)itro is similar
against true pathogenic organisms sucBlastomyces dermatitidis, Coccidioides
immitisandParacoccidioides brasiliensas well a€andida albicansC. tropicalis

and Cryptococcus neoformansiowever, ABCD tended to be less active than
C-AmB agains®spergillus fumigatuysAspergillus flavusndCandida glabrata
There are no clear breakpoints for susceptibility or diminished susceptibility of
fungi to amphotericin B and reported minimum inhibitory concentrations need
to be correlated witin vivoresponse to antifungal therapy in animal models of
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Pharmacokinetic
Properties

Therapeutic Potential

systemic infection or clinical outcome. Such studies have been conducted with
C-AmB, but not with ABCD.

ABCD has been generally less effective than an identical dose of C-AmB in
animal models of coccidioidomycosis and pulmonary aspergillosis but the lipid-
based formulation was more effective overall because animals tolerated up to
10-fold higher doses of the new formulation. In contrast, ABCD was more effec-
tive than an identical dose of C-AmB in eliminating hepatic parasites in hamsters
infected withLeishmania donovanand equally effective against cryptococ-
cosis.

Formulation of amphotericin B with sodium cholesteryl sulphate in a ratio of 1:1
alters the pharmacokinetic properties relative to the conventional formulation,
resulting in lower maximum plasma amphotericin B concentrations, an increased
volume of distribution and a longer elimination half-life. The volume of distri-
bution of the central compartment and total body clearance increase with ABCD
dosage.

There have been no direct comparisons of the pharmacokinetic properties of
ABCD and C-AmB in humans, but such studies in rats highlight the differences
in distribution pattern of the 2 formulations. Amphotericin B concentrations in
rat liver were higher and those in spleen and kidney lower with ABCD than
C-AmB. Increases in kidney amphotericin B concentrations were less than pro-
portional when the dose of ABCD was increased from 1 to 5 mg/kg.

Plasma elimination half-life values for ABCD and C-AmB in healthy volun-
teers have varied markedly between studies and differences may have in part
resulted from methodological variations. Mean half-life values were 86 and 50
hours after 0.25 mg/kg doses of ABCD and C-AmB, respectively, but that of
ABCD increased to 244 hours when the dose was increased to 1 mg/kg.

In patients with proven or suspected invasive aspergillosis, treatment results
obtained in noncomparative clinical trials of intravenous ABCD 0.5 to 8 mg/kg/
day (median 23.5 days) were compared retrospectively with those achieved
with C-AmB 0.1 to 1.4 mg/kg/day (median 22 days). Complete resolution of
all radiological and clinical evidence and partial clearance of infection was
achieved in 48.8% of patients treated with ABCD compared with 23.4% of C-
AmB recipients. Overall, mortality was significantly higher with the conventional
formulation than with ABCD. Nevertheless, results should be interpreted cau-
tiously, given the study design and that a significantly greater proportion of pa-
tients treated with C-AmB were neutropenic at baseline.

Many patients treated with ABCD in noncomparative studies had responded
incompletely to C-AmB, had developed renal toxicity to this formulation or had
pre-existing renal impairment. In such patients, clinical response (complete plus
improvement) rates were 57.6 to 77.8% in patients with candidal infection (ex-
cluding disseminated infections), 45.5 to 75% in patients with cryptococcal in-
fection and 34.4% in patients with aspergillosis. Response also varied according
to the site of infection.

A successful therapeutic outcome was reported in 59% of patients with docu-
mented infection caused Bandidaor Aspergillusspecies following bone mar-
row transplantation. In a dose-escalation study, complete response rates, which
were not related to dosage, were 41 to 47% with ABCD 0.5 to 6 mg/kg/day and
54% at the maximum tolerated dosage of 7.5 mg/kg/day in patients with proven
or suspected fungal infection after bone marrow transplantation.
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Tolerability

Dosage and
Administration

In a small number of patients with zygomycosis, 67% responded completely
or partially to treatment with ABCD 4.3 mg/kg/day (mean).

Preliminary results from a pilot study comparing empirical treatment with
ABCD 4 mg/kg/day or C-AmB 0.8 mg/kg/day in patients with neutropenia and
persistent fever indicated similar success rates based on post-treatment survival,
absence of evidence of infection and absence of toxicity necessitating treatment
withdrawal.

Symptomatic visceral leishmaniasis was eradicated in all but 1 of 30 Brazilian
patients treated with ABCD 2 mg/kg/day for 10, 7 or 5 days. Clinical manifesta-
tions of the disease were absent 12 months after treatment and there was no
evidence ofLeishmaniaamastigotes in bone marrow aspirates 2 weeks after
treatment.

Alteration of the pharmacokinetic profile of amphotericin B by formulation with
sodium cholesteryl sulphate results in a smaller proportion of a dose being dis-
tributed to the kidney. This probably contributes to the reduced propensity for
renal toxicity of ABCD.

Adverse events reported #5% of 572 patients with systemic fungal infec-
tions treated with ABCD 3 to 6 mg/kg/day (mean 25 days) which were considered
probably or possibly associated with the drug included chills (50%), fever (33%),
increased creatinine level (12%), tachycardia (10%), hypotension (10%), nausea
(8%), thrombocytopenia (6%), vomiting (6%), dyspnoea (5%), hypoxia (5%) and
headache (5%). There was a tendency for adverse events to be more frequent with
daily dosages of >4 mg/kg than wi# mg/kg.

Treatment with ABCD did not alter mean serum creatinine levels in 474 pa-
tients for whom baseline and post-treatment data were available. In a randomised
study, recipients of ABCD 4 mg/kg/day were significantly less likely than recip-
ients of C-AmB 0.8 mg/kg/day to experience renal toxicity. Limited changes in
biochemical values reflecting liver function occurred during treatment with
ABCD.

ABCD is administered intravenously. The recommended initial dosage in adults
and children is 3 to 4 mg/kg/day. The rate of infusion should be 1 mg/kg/hour.
The optimum duration of therapy varies according to the type of infection and
patient characteristics. After reconstitution with water for injection, the resultant
solution should be further diluted with 5% dextrose to about 0.6 mg/ml.
The potential for renal toxicity with ABCD may be enhanced by concomitant

administration of antineoplastic agents, cyclosporin, tacrolimus and other neph-
rotoxic drugs such as aminoglycosides and pentamidine.

1. Rationale for Liposome and and anaphylaxis) and chronic toxicity (e.g. nephro-
Lipid-Based Formulations toxicity) associated with intravenous administra-

tion. Renal damage may occur at dosages <0.5 mg/

The conventional formulation of amphotericin kg/day when coadministered with other nephro-
B (C-AmB), which contains sodium desoxycholate toxic drugs.
as a solubilising agent, has for many years played Amphotericin B is a highly lipophilic drug that
a major role in the management of most systemican effectively be encapsulated into liposomes or
fungal infectiond-3l However, its clinical useful- bound to lipid carrier§:% During the 1980s, for-
ness is limited by its acute toxicity (e.g. fever, chillsmulations of amphotericin B in lipid vehicles were
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developed by hospitals and more recently, comstandardised methods for antifungal susceptibility
mercially, in an attempt to reduce the toxicity of testing are now available.
the drug. Available liposome and lipid-based for- The National Committee for Clinical Labora-
mulations include liposomal amphotericin B (AmBi- tory Standards (NCCLS) has recently developed a
somé&, AmBIi), amphotericin B lipid complex standard method fam vitro antifungal susceptibil-
(Abelcef, ABLC) and amphotericin B colloidal ity of yeast isolates (M27-A¥! which defines
dispersion (Amphotét AmphociP, ABCD). This  inoculum size (0.% 10° to 2.5x 10® colony form-
last formulation, in which amphotericin B is inter- ing units/ml), standardised medium (RPMI 1640,
calated in a 1:1 ratio with cholesteryl sulphate, isbuffered to pH 7 with morpholinepropane sul-
the subject of this review. phonic acid), incubation temperature 3% and
The above formulations have been designed tancubation time (48 hours f@andidaspp. and 72
deliver amphotericin B to the target sites withouthours forCryptococcus neoformans
harming the kidne{?! When incorporated into Interpretive breakpoint data have been publish-
liposomes or complexed with lipids, amphotericined for fluconazole, itraconazole and flucytosine,
B may be transferred in a selective manner to thalthough not for amphotericin BL-13] Although
ergosterol-containing fungal cell membrane with-the method is not well suited to detect resistance
out interfering with the cholesterol-containing to amphotericin B%14! suitable adaptations do ex-
human cell membrarlé. The exact mechanism ist/11-13land a recent stully! suggests thai vitro
leading to the reduced toxicity of amphotericin B methods may predict clinical outcome to some
when associated with lipids is not known, but thedegree.
selective transfer of the drug to fungal cells and As use of the NCCLS method appears to enable
reduced uptake into certain human cells is believedeliable interlaboratory antifungal susceptibility
to be an important factor in reducing toxidy. testing for yeast isolatd¥:17 susceptibility data
Pharmacokinetic differences between the 2 formufrom studies that strongly based their methods on
lations are likely also important (section 3). those proposed by the NCCLS are given promi-
All of the described lipid-associated formula- nence in this review.
tions have shown an increased therapeutic index
compared with C-AmB? enabling intravenous 2.1.1 Activity In Vitro
administration of substantially higher dosages and C-AmB at a concentration of 0.5 or 1.0 mg/L is

use in patients who developed renal toxicity withactivein vitro againsCandidaspecies anGrypto-
C-AmB. coccus neoformansghich are increasingly becom-

ing important fungal pathogens in immunocompro-
mised patient& The activity of C-AmB compared
with that of the azole derivatives fluconazole,
itraconazole and flucytosine is shown in table I,

2.1 Antifungal Susceptibility Testing and appears generally similar.

There are relatively few data comparing the ac-

Historically, antifungal susceptibility testing tivity of ABCD and C-AmB, although the activity
has been much less developed than antibacterialf the two drugs appears generally similar against
susceptibility testing. Without standardisation, thetrue pathogenic organisms such Blastomyces
various methods of testing have produced widelydermatitidis Coccidioides immitisHistoplasma
discrepant results between laboratories becauseapsulatumandParacoccidioides brasiliensiga-
minimum inhibitory concentration (MIC) data ble II). The drugs were also of similar activity
may be influenced by inoculum size, medium against opportunistic organisms suchCandida
composition, liquid versus solid media, pH, andalbicans C. tropicalis and Cryptococcus neofor-
incubation time and temperatuPe.However, mans but ABCD tended to be less active than

2. Pharmacodynamic Properties
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Table I. Representative studies of the antifungal activity of amphotericin B compared with that of azole derivatives and flucytosine against
yeast clinical isolates. All studies used methodology recommended by the National Committee for Clinical Laboratory Standards or a microdilution
maodification of that methodology

Organism No. of MICso (mg/L) MICgo (mg/L) Reference
isolates C-AmB FLUC ITRA FLCY C-AmB  FLUC ITRA FLCY
Candida albicans 166 0.5 0.25 0.03 0.25 1 2 0.25 4.0 18
119 0.5 0.5 0.12 <0.25 1 128 >8 4.0 19
Candida glabrata 60 1 8 0.5 0.06 1 128 2 0.12 18
18 1 4 0.25 <0.25 1 8 0.5 0.5 19
Candida parapsilosis 24 1 0.5 0.12 0.12 1 1 0.12 0.25 18
81 0.5 0.5 0.12 <0.25 1 1 0.25 <0.25 19
Candida tropicalis 57 1 0.5 0.06 0.25 1 1 0.12 1 18
37 0.5 0.25 0.06 <0.25 1 1 0.5 <0.25 19
Candida krusei 36 1 32 0.5 16 1 64 0.5 16 18
11 1 32 0.5 16 1 64 0.5 16 19
Cryptococcus 53 0.5 4 0.12 2 1 8 0.25 8 20
neoformans

C-AmB = amphotericin B; FLCY = flucytosine; FLUC = fluconazole; ITRA = itraconazole; MICsp = minimum inhibitory concentration for 50%
of isolates; MICgp = minimum inhibitory concentration for 90% of isolates.

conventional amphotericin B again§tandida 2.1.2 Activity In Vivo

glabrata, Aspergillus fumigatusand Aspergillus The correlation between antifungal susceptibil-
flavug??(table 11). However, activityn vitro may ity andin vivo response to antifungal therapy in
not be predictive of efficacy against infection. Ide-animal models of systemic fungal infection has
ally, the relationship between MIC and the likeli- been studied with C-AmB but not with ABCD.
hood of a successful clinical outcome should be The activity of ABCDin vivo has been studied
determined, but to date only a limited number ofin models of cryptococcosis and coccidiomycosis
studies have related vitro test results to clinical in mice, aspergillosis in rabbits and visceral leish-
antifungal efficacy in humari&¥! Animal models maniasis in hamsters (table I11). In a murine model
of infection can be used to provide an indication ofof systemic cryptococcosis ABCD and AmBi were
such a relationship (section 2.1.2). of similar efficacy to C-AmB on a mg per kg basis.

Table Il. Comparison of the in vitro antifungal activity of amphotericin B colloidal dispersion (ABCD) and conventional amphotericin B (C-AmB).
Activity against true pathogenic fungi and opportunistic organisms/?? Inoculum size was 10° cells/ml

Organism No. of isolates Minimum inhibitory concentration range (mg/L}}
ABCD C-AmB
Blastomyces dermatitidis 3 <0.125-0.5 0.5
Coccidioides immitis 4 0.125-0.25 0.5-1.0
Histoplasma capsulatum 2 <0.125 0.25
Paracoccidioides brasiliensis 2 0.5-1.0 1.0-2.0
Candida albicans 6 1.0-2.0 0.5-2.0
C. tropicalis 2 1.0 1.0-2.0
C. parapsilosis 2 1.0 0.5-2.0
C. glabrata 2 4.0-8.0 1.0-2.0
Cryptococcus neoformans 5 0.5-1.0 0.5-1.0
Aspergillus fumigatus 5 4.0-8.0 2.0
A. flavus 3 4.0->16 4.0

a Defined as the lowest concentration resulting in no evident growth.
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Table IIl. Efficacy of amphotericin B colloidal dispersion (ABCD) in vivo compared with that of other amphotericin B lipid formulations and
conventional amphotericin B (C-AmB) against experimental fungal or parasitic infections in animals

Animal model Drug and dosage (mg/kg x  Clearance of fungi or parasites Effect on survival Reference
no. of doses administered) brain other organs
Murine cryptcoccosis ABCD 1 x 62 IV 50° 25
ABCD 5% 6 IV >C-AmB, ABCD 1, AmBi 1, 100%°
ABLC 1&5
ABCD 10 x6 IV >C-AmB, ABCD 1&5, AmBi 100%0
1&5, ABLC 1,5&10
AmBi1x6 IV 30°
AmBi 5% 6 IV >C-AmB, AmBi 1, ABLC 1&5 100%
AmBi 10 x 6 IV >C-AmB, ABCD 1&5, AmBi 100*
1&5, ABLC 1,5&10
ABLC 1x6 IV 20°
ABLC 5 x 6 IV 50°
ABLC 10x6 IV >C-AmB, ABLC 1 90*
C-AmB 1 x6 IV 10°
ABCD 0.8, 3.2, 6.4, 12.8, ABCD = C-AmB ABCD = C-AmB ABCD > controls 26
19.2x6 IV C-AmB > controls
C-AmB 0.2,0.8,3.2x6 IV ABCD = C-AmB
Murine® ABCD 0.66, 1.3, 2.5, 5.0, > controls? > controls? 27
coccidioidomycosis 75x6 1V ABCD 5 =C-AmB
13
C-AmB 0.22, 0.66, 1.3 x 6 > controls® controls®
v
Pulmonary aspergillosis ABCD 1, 5, 10 x 10 IV ABCD 5&10 > ABCD 1&5 > 28
in granulocytopenic controls controls
rabbits ABCD 5> C-AmB 1
C-AmB 1 x 10 IV > controls > controls
C-AmB 1 > ABCD
1
Visceral leishmaniasis ABCD 0.1,0.4,1.5x1IC® ABCD 0.4 = 29
in hamsters C-AmB 0.1,0.4,1.5x1IC® C-AmB 1.5

a Treatment began 4 days after challenge.

Percentage of mice alive at 49 days.

Mice were infected with 200 arthroconidia of Coccidioides immitis.

Control mice received diluent.

Drugs were administered 10 days after intracardiac challenge with about 10’ Leishmania donovani amastigotes.

ABLC = amphotericin B complexed with dimyristoylphosphatidylcholine and dimyristoylphosphatidylglycerol; AmBi = amphotericin B
encapsulated in liposomes containing phosphatidylcholine, cholesterol and distearoylphosphatidylglycerol; IC = intracardiac injection; IV =
intravenous administration; > indicates significantly better efficacy; = indicates similar efficacy; = indicates a trend towards greater efficacy;
*p =0.0001 vs C-AmB.

T Q O T

Intravenous challenge wit@ryptococcus neo- tjvity in the spleen and AmBi was the most effec-
formansresulted in lethal infection in 90% of un- e drug in the liveBY In a similarly conducted

treated mice 15 to 34 days after challe#§é% study, ABCD 0.8 to 12.8 mg/kg and C-AmB 0.8
Five and 10 mg/kg of ABCD or AmBi and 10 mg/kg m o o ) . )

: g/kg similarly improved survival and reduced
of ABLC were more effective than 1 ma/kg of © fungal burdens in the brain, kidney and lungs of

AmB (all given as 3 doses per week for 2 weeks) . . . . .
in improving survival and reducing the fungal bur- mice with disseminated cryptococcosis. C-AmB

den in brair® ABCD and AmBi were similarly 3-2 Mg/kg was acutely lethal in all animals and
effective, and both drugs were more effective tharABCD 12.8 and 19.2 mg/kg caused early death in
ABLC in reducing the infectious burden in brain, 10 and 20% of mice, respectively. Neither drug
kidney and lungs. ABCD exhibited the greatest accured animals of brain infectid#f!
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The therapeutic index of ABCD was also greater 3. Pharmacokinetic Properties
than that of C-AmB in a murine model of coccidi-
oidomycosis. Mice were infected with 180 or 200  The pharmacokinetic properties of amphoteri-
arthroconidia o€occidioides immitiand all of the ~ Cin B after intravenous infusion of ABCD have

untreated mice challenged with the higher inocu_been studied in healthy volunteers and patients

lum died 14 to 23 days after challerig@C. imm- with systemic fungal infections after bone marrow
itis was cleared from the spleen, livers and lungs O;ransplantatlon. Formulation of amphotericin B

all mice treated with ABCD 5 ma/kd or C-AmB 1.3 with sodium cholesteryl sulphate in a ratio ot 1
. 9rkg "~ (ABCD) results in lower maximum plasma ampho-
mg/kg. The conventional formulation was more

‘ . . .. tericin B concentrations , an increased vol-
effective than an identical dose of the colloidal ()

di o duci h idual burdenCof ume of distribution and a longer elimination half-
dispersion in re ucmg.t € residual burde life than are observed after the same dose of the
immitis from organs of infected mice, but the con-

: ) conventional formulation. The area under the
ventional formulation was also >5*8-fold more plasma concentration-time curve (AUC) was sim-

toxic (as indicated by tissue damage detected Of)yr following equal doses of either formulation in
necropsy}?’! different studies (table IV). Increases in AUC val-
ABCD has also been shown to be effectiveyes were approximately linear when single doses
against experimental invasive pulmonary aspergilof ABCD were increased from 0.25 to 1.5 mg/kg
losis in persistently granulocytopenic rabl#s. in healthy volunteers.
ABCD 5 and 10 mg/kg/day for 10 consecutive days A population pharmacokinetics study in 51 pa-
significantly reduced the lung burdenAdpergil- tients with systemic fungal infection after bone
lus fumigatugmeasured by colony forming units/g marrow transplantation who received ABCD 0.5 to
of tissue and percentage of culture-positive lobesp mg/kg/day indicated that volume of distribution
but the residual burden in animals treated withof the central compartment and total body clear-
1mg/kg/day did not differ from that in untreated ance increased with dosag@.
control animals. ABCD and C-AmB 1mg/kg/day  The pharmacokinetic parameters of amphoteri-
similarly improved survival, although at this dos- ¢in B after intravenous infusion of C-AmB and
age C-AmB effected greater microbiological clear-ABCD have not been directly compared in hu-
ance than ABCD. mans, although direct comparisons in [Fdtsaand

Although ABCD was less effective than an iden-dogs™® confirmed the lower .y values, similar
tical dosage of C-AmB in animal models of coccig-AUC values and greater volume of distribution at

ioidomycosis and pulmonary aspergillosis, on amgSttfEady s(;[qte (¥ W'tth AF’ED than V;"tht C-Amg_ tri
per kg basis the colloidal dispersion formulation 0°S€VEd 1N Separate Studies in volunteers. Listri-

. . . ution studies in animals indicated that 24 or 48
was more active than conventional amphotericin . ) .
. . . . .. ours after intravenous infusion of the 2 formula-
in treating Leishmania donovarinfected ham-

teré® and in treati . ; s tions, amphotericin B concentrations are highestin
Sters™ and n reaolng murin€ cryptococcostS.  yq reticuloendothelial systeld4:36] Amphotericin
Suppression of 99% of hepatic parasites compareg qncentrations in the rat liver were higher and

with untreated controls 3 days after challenge waggcentrations in spleen were lower with ABCD
achieved with ABCD 0.4 mg/kg of bodyweight, than C-AmB 24 hours after the last of 14 consecu-
C-AmB 6 mg/kg and pentavalent antimony (megl-tive doses of 1 mg/kg dail§®! In this study, am-
umine antimonate) 416 mg/kg (data not tabulated)photericin B concentrations in kidney after ABCD
When the drugs were administered 10 days aftefvere 3.4-fold lower than after the same dose of
challenge, ABCD 0.4 mg/kg was about as active a&-AmB and concentrations in lung 2.8-fold lower.
C-AmB 1.5 mg/kg in suppressing proliferation of A 5-fold increase in ABCD dose, from 1 to 5
L. donovani(table 111)[2°] mg/kg, resulted in an 11.5-fold increase in spleen
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amphotericin B concentration, but an increase obf patients with documented invasive mycoses has

only 2.9-fold in kidney concentration of the drug been compared with that of C-AmB only retrospec-

in rats(34 tively. Of note, partial or complete overlap occurs
Elimination half-life values for amphotericin B in the patients included in several publications re-

after intravenous infusion of ABCD and C-AmB ported in this sectiol’-41]

have varied markedly, possibly because of methodo-

logical differences between studies. When plasma 4.1 Invasive Mycoses

sgmples were obtained fo.r lflp t(.) 48 hOUI’.S after a 4.1.1 Retrospective Comparison with

single dose of ABCD, elimination half-life in- Conventional Amphotericin B

creased from 86 to 244 hours when dosage was |nvasive aspergillosis is an opportunistic infec-

increased from 0.25 to 1 mg/Kg! The mean elim-  tion which is life-threatening if untreated and has

ination half-life value for amphotericin B was 50 become increasingly common in neutropenic pa-

hours after 0.25 mg/kg of the conventional formu-tjentd42.43]

lation, although few plasma samples were obtained Results of treatment of proven or probable in-

more than 24 hours after administratiéh. vasive aspergillosis with ABCD 0.5 to 8 mg/kg/day
in 82 patients studied in noncomparative clinical
4. Therapeutic Potential trials were compared retrospectively with those in

261 patients who had received treatment with C-

The efficacy of ABCD in the treatment of doc- AmB 0.1 to 1.4 mg/kg/day at 6 cancer treatment or
umented or suspected systemic mycoses hasansplant centres (median 23.5 and 22 days' treat-
mostly been studied in patients who had failed toment, respectivelyl! Treatment groups were
adequately respond to treatment with C-AmB, desimilar with respect to underlying diseases, sex
veloped amphotericin B-induced nephrotoxicity or distribution and use of systemic corticosteroids,
had pre-existing renal impairment. Asmall numberbut C-AmB-treated patients were more likely to be
of studies have also assessed the efficacy of ABCDeutropenic£0.5 x 1(° neutrophils/L) at baseline
in the treatment of patients who developed prover{42.5vs 15.9%) and less likely to have renal dys-
or suspected invasive fungal infection after bongunction (serum creatininel76.8pumol/L; 8.7 vs
marrow transplantation or with visceral leishma-40.7%) than those treated with ABCD.
niasis (kala azar). Preliminary results are available Complete resolution of all radiographic evid-
from a prospective comparison of ABCD and C-ence of infection and disappearance of all clinical
AmB used empirically in patients with neutropeniasigns of aspergillosis (complete response) and
and fever. The efficacy of ABCD in the treatment clinical improvement with partial clearance of in-

Table IV. Pharmacokinetic parameters of amphotericin B after intravenous infusion of the deoxycholate suspension (C-AmB) or colloidal
dispersion formulation (ABCD) in healthy volunteers

Formulation (n) Dose (mg/kg) Cmax (mg/L) AUC (mg/L « h) Vss (L/kg) CL (L/h/kg) ty, (h) Reference
ABCD (23) 0.25 0.80% 9.4 34 0.03 86° 31

0.5 0.842 21.0 5.7 0.026 157°

1.0 2.207 46.3 7.2 0.022 244b

15 2.502 57.3 7.9 0.028 235P
C-AmB (8) 0.1 0.54 3.9 0.5 0.01 30.8° 32

0.25 0.99 8.6 0.74 0.01 50.0°

a Values at the end of infusion.

b Calculated from samples taken for 28 days after administration.

c Few samples taken longer than 24 hours after infusion.

AUC = area under the plasma concentration-time curve; CL = total body clearance; Cmax = mean maximum plasma concentration; n = number
of volunteers studied; ti, = elimination half-life; Vss = volume of distribution at steady state.
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fection or stabilisation of radiographic evidence tococcal infetion. A lower response rate (15%) was
(partial response) were achieved in significantlyachieved in patients with disseminated candidal
more patients treated with ABCD (48.8%) than diseasd*°!

with C-AmB (23.4%; p < 0.001). Overall, mortal-

ity was significantly higher in patients treated with ~ 4.1.3 Infection after Bone

C-AmB than in those given ABCD (table V). Pa-  Marrow Transplantation o _
tients who had pulmonary aspergillosis or haemato- Aftér bone marrow transplantation, invasive
logical abnormality, had undergone bone marroWcandldal mfgcthn occurs in about 11% of patients
transplantation or were never neutropenic during"’m_d aspergillosis N 5 to 12% of patielttd.The
treatment responded significantly more often toefflcacy of ABCD n the .treatment of proven or
ABCD than to C-AmB (table VI). Despite the higher suspected fungal infection after bone marrow

response and survival rates in patients treated Witgsagasgﬁg;a;'tﬂg hﬁi’/gﬁ?nn Sgg%sg:;&ghzze@fi\lgose_
ABCD, results must be interpreted with caution y 9 P

given that the study was retrospective and that gnd in a multicentre trial in 177 patients, 73 of

T : ) whom had documented fungal infectit$h (table
significantly greater proportion of patients treated .
with C-AmB were neutropenic at baseline VIII). In the latter study, available only as an abstract,
P ' a ‘successful therapeutic response’ was achieved

4.1.2 Patients Unresponsive to or with ABCD (median dose 4 mg/kg/day) in 59% of
Intolerant of Conventional the 73 patients (69% candidal, 30% agjlersis,
Amphotericin B 50% other or multiple infections). The total re-

Prospectivé’) and retrospectiVé) studies have ~ gponse rates (complete plus partial) were 68% in
assessed patients with systemic mycoses who hgghtients who had received an autologous transplant
responded incompletely to at least 7 days’ treatang in 56% of allogeneic transplant recipients. Sur-
mentwith C-AmB, had experienced nephrotoxicity yjya| rates were 28 and 58%, respectively, in allo-
or other treatment-limiting toxicity with C-AmB or  geneic and autologous transplant recipié$tdn
had pre-existing renal impairment and were treateghe dose-escalation study, the most common infec-
with ABCD 0.5 to 4 mg/kg/day (or occasionally up tions were fungaemia (41% of patients), pnenia
to 6 mg/kg/day). The results of these studies arg36%) and visceral infection (11%) and were most
summarised in table VII. Rates of complete clinicaloften caused, respectively, §andidaspecies,
response plus improvement (complete: absence dkspergillus species andCandida species. Re-
pretreatment signs and symptoms of systemic mycasponse to ABCD wasot dose related. The com-
sis; improvement: decrease in severity or numbeplete response rate to ABCD 0.5 to 6 mg/kg/day
of pretreatment signs and symptoms) werewas 41 to 47% compared with 54% at the maxi-
57.6 to 77.8% in patients witBiandidainfection ~ mum tolerated dose of 7.5 mg/kg/d&y.The over-
(including candidaemia), 34.4% in those with as-all response rates (complete plus partial) were
pergillosis and 45.5 to 75% in patients with cryp- similar in patients with fungaemia, pneumonia or

Table V. Retrospective comparison of the therapeutic efficacy of amphotericin B colloidal dispersion (ABCD) and conventional amphotericin
B (C-AmB). ABCD receipients had proven or probable invasive aspergillosis and most had failed to respond adequately to or were intolerant
of C-AmBl+4

No. of patients Drug and dosage  Response (%) Survival (%)
(mg/kg/day) complete? partial® failed undetermined
82 ABCD 0.5-8 12.2 36.6 42.7 8.5 50*
261 C-AmB0.1-14 8.8 14.6 70.5 6.1 28.4

a Complete response: complete resolution of all radiographic evidence of infection and disappearance of all clinical signs of aspergillosis.
b Partial response: clinical improvement with partial clearing of infection or stabilisation of radiographic evidence.
*p <0.001 vs C-AmB.
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Table VI. Response to treatment with either amphotericin B colloidal dispersion (ABCD) or conventional amphotericin B (C-AmB) according
to diagnosis or underlying condition in patients with invasive aspergillosig*4!

Diagnosis or underlying condition No. of responding pts®

ABCD C-AmB
Pulmonary aspergillosis 32/66** (48.5%) 48/198 (24.2%)
Sinus infection 4/8 (50%) 3/16 (18.8%)
Bone marrow transplantation (all patients) 14/39* (35.9%) 22/113 (19.5%)
allogeneic 12/32 (37.5%) 18/86 (20.9%)
autologous 2/7 (28.6%) 4/27 (14.8%)
Haematological malignancy 18/24** (75%) 16/86 (18.6%)
Transient neutropenia? 5/7 (71.4%) 12/38 (31.6%)
Persistent neutropenia® 0/3 (0%) 2/43 (4.7%)
Never neutropenic 23/44* (52.3%) 30/102 (29.4%)

a Patients achieving a complete or partial response. See text for definitions.

b Absolute neutrophil count <500/mm? at baseline with subsequent improvement.
¢ Absolute neutrophil count <500/mm? throughout treatment.

*p <0.05 vs C-AmB; ** p < 0.001 vs C-AmB.

visceral infection, although complete response was The efficacy of ABCD (mean dosage 4.3 mg/
achieved more often in patients withnfjaemia kg/day; mean duration 61 days) was studied retro-
than in those with pneumonia or visceral itii@e  spectively in 22 patients with zygomyco&3.In-

(fig. 1). fection was caused Byhizopusspecies in 7 of the
9 patients in whom the pathogen was identified. Over-
4.1.4 Zygomycosis all, 12 patients (67%) responded (8 completely, 4

Zygomycosis is an uncommon but frequently partially) to ABCD treatment (response not de-
fatal group of infections caused by members of théined). Response was complete in 7 (53.8%) of the
class Zygomycetes.

Table VII. Summary of results of studies of amphotericin B colloidal dispersion A (ABCD) in patients with suspected or proven invasive mycoses
who failed to respond to conventional amphotericin B (C-AmB), had experienced renal toxicity with this formulation or had pre-existing renal
impairment

Pathogen No. evaluable  Dosage (mg/kg/day) Response (%) Reference
patients [duration in days] complete® partial® failure?

Candida species 33 05-6 48.5 9.1 42.4 37

Aspergillus species 32 [11.5-41] 15.6 18.8 65.6

Cryptococcus species 11 0 455 54.5

Other fungi® 21 42.9 19.0 38.1

Candida species (candidaemia) 67 3.8 (mean) [15, mean] 58 7 34 45°

Candida species (disseminated) 21 10 5 86

Candida species 9 0.8 - 4 [4-41]° 77.8° 22.2 46

Cryptococcus species 4 4 - 6 [not stated]” 75f 25 a7

a Where defined, complete clinical response was the absence of pretreatment signs and symptoms of systemic mycosis, partial response
(improvement) was a decrease in the severity or number of pretreatment signs and symptoms and failure as lack of change or worsen-
ing of pretreatment signs and symptoms.

b Other fungi included Mucor (4), Fusaria(4), Alternaria (1), Histoplasma (1), Blastoschizomyces (1), and multiple organisms which in-
volved Aspergillus species in combination with Candida species (2), Cryptococcus neoformans (1), Geotrichum capitata (1), Alternaria
species (1), or Mucor species (1).

Retrospective study.

All patients received ABCD after developing nephrotoxicity during C-AmB 0.3 to 1.0 mg/kg/day therapy.

Total response rate.

Response defined as negative fungal cultures.

- DO QO O
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Fig. 1. Clinical response to amphotericin B colloidal dispersion
(ABCD). Response to treatment with ABCD 0.5 to 8 mg/kg/day
according to site of infection in 66 patients who developed inva-
sive fungal infections following bone marrow transplantation 38!
For definitions of clinical response see table VIII.

13whoalsounderwentsurgical debridementcom
pared with 1 of 5who received only medical treat-
ment.

An additional repof?] of ABCD use in patients
with diabetes mellitus and life-threatening rhino-

8 weeks, as a continuation of, or precursor to, C-
AmB therapy). Two patients experienced complete
cures; the third was symptom free for 1 year before
he died of an illness which predated the develop-
ment of zygomycosis. In all of these patients,
ABCD therapy was initiated following an decline
in renal function observed during C-AmB therapy.

4.1.5 Coccidiomycosis

ABCD has shown some promise against chronic
coccidiomycosis, an uncommon but potentially se-
rious infection caused b@occidioides immitis24
patients with active chronic (>3 months) pulmo-
nary, musculoskeletal and skin or soft tissue
coccidiomycosis received ABCD 0.5 to 2 mg/kg/
day for 12 week&9 Overall at final follow-up,
38% of patients had achieved minor responses, 9%
major responses and 54% had relapsed or failed to
respond (responses graded using a previously pub-
lished clinical scoring system for mycoses). The
relatively low dosages of ABCD used in this non-
comparative trial reflect the fact that it was con-
ducted very early in the clinical development of
ABCD.

4.2 Comparative Study with
Conventional Amphotericin B

ABCD 4 mg/kg/day has been compared with

cerebral zygomycosis indicated that 3 of 3 patient€-AmB 0.8 mg/kg/day in a multicentre random-
had good responses to the combination of surgicaked double-blind pilot study involving 193 evalu-
debridement and ABCD (4 to 6 mg/kg/day for 4 to able patients with neutropenia (absolute neutrophil

Table VIII. Efficacy of amphotericin B colloidal dispersion (ABCD) in patients with proven or suspected fungal infection after bone marrow
transplantation (BMT)

No. evaluable patients Dosage (mg/kg/day) Response (%) Survival rate Reference

[duration in weeks] complete? partial® failure (%)

54 (allogeneic BMT) 4 (median) 569 44 28 48°
[2.28, median]

19 (autologous BMT) 68¢ 32 58

61 0.5 - 8 (dose escalation 51 13 36 38

study) [not stated]
Where defined, complete response was clearance of positive blood cultures after 48 hours of treatment for fungaemia, complete
resolution of computed tomography (CT) evidence of infection or partial resolution and no evidence of recurrence while off therapy f
or 23 months for visceral disease and clearance of clinical symptoms and negative examination of stool for fungal elements for
enteritis.

Defined only for visceral infection; stabilisation or improvement but not complete resolution of CT evidence of infection.
Available only as an abstract.
Total response rate (complete/partial).
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count<0.5x 1(P/L) and persistent fevé? In this  but has not been widely used because of its tox-
study, published only as an abstract, a successfitity.

outcome (defined as survival far days after the Three groups of 10 Brazilian patients with
last dose, absence of suspected or documented fuparasitologically demonstrated kala azar were
gal infection, absence of fever and no adversereated with ABCD 2 mg/kg/day for periods of 10,
events necessitating treatment withdrawal) wasy or 5 day$26-58! Follow-up for<12 months after
achieved in 48% of patients treated with ABCD treatment revealed no clinical manifestations of the

and in 43% of C-AmB recipients. disease in all but one patient treated with the short-
_ est regimer8] This patient, who relapsed after 5
4.3 Prophylaxis months, was successfully retreated with meglum-

Fungal infections are an important cause of € "’_‘”“mO”"?‘te- Thgre was no ewdenc_eLer[sh—

maniaamastigotes in bone marrow aspirates from
any patient 2 weeks after treatment with each reg-
imen and spleen size regressed by a mean of 79%
2 months after treatmelit!

morbidity and mortality in patients with haemato-
logical malignancid3! and in those who are severely
immunosuppressed or neutropepié3! Strategies
to prevent fungal infections, most impartig those
caused byCandidaandAspergillusspecies, include
those aimed at decreasing fungal colonisation g Tolerability
through use of oral or systemic antifungal agents
(againstCandidaspecies) and reduction of environ- The adverse event profile of ABCD is derived
mental exposure to aspergill anq imprqvi_ng hf)StmainIy from the experience of 572 patients with
immune response by prophylactic administration

) ; .~ systemic fungal infections treated with mean dos-
of gran[l;i?cyte transfusions and coIony—stlmuIatlngageS of 3 to 6 (range 0.5 to 8.0) mg/kg/day for 1 to
factors!

. : , 409 days (mean 25). Adverse events that occurred
. Studies of th? prOphyIactlc efficacy of conven-, g, ot patients that were considered to be prob-
tional gmphoterlcm B haYe .reported both sqccessably or possibly associated with ABCD included
a}nd fall.ure to reduce the.|n0|den9e of fslj]ngal Infec'chiIIs (50%), fever (33%), increased serum creati-
tion in immunocompromised pe}tleﬁfév. There _nine level (12%), tachycardia (10%), hypotension
are no placebo-controlled studies of prophylactlc(lo%), nausea (8%), hypokalaemia (8%), hyper-
ABCD. . . ) tension (7%), nausea and vomiting (7%), thrombo-
_None of 16 patients with acuteleul_<aem|a under'cytopenia (6%), vomiting (6%), dyspnoea (5%),
going bone marrow transplant or high-dose _Chehypoxia (5%) and headache (5%). The overall
motherapy wnhout stem cell support yvho receivelin rigence of adverse effects was similar in patients
pretreatment with ABCD [O'_5 03 (med|_an 1) T[B%/kg/with pre-existing renal impairment and in patients
day] developed an invasive fungal infection. i normal renal functiokll There was a tendency

However, these preliminary data from small num-¢, - 4\ arse events to occur more often with ABCD

bers of patients do notpermitconclusionsaboutthgosages >4 mgl/kg/day than with dosages
efficacy of ABCD in this situation. mg/kg/day4ll

Infusion-related adverse events occurred in as-
sociation with=1 infusion in 65.2% of patients,

The pentavalent antimonial compounds sodiunmost often with the first infusion. These events ne-
stibogluconate and meglumine antimonate admineessitated withdrawal of ABCD treatment in 5.4%
istered for a minimum of 28 days are standardof patients and were the most frequent cause of
treatments for symptomatic visceral leishmaniasigreatment withdrawal in the 12.2% of patients in
(kala azar). Conventional amphotericin B is alsowhom treatment was discontinued because of ad-
an effective treatment for visceral leishmaniasisverse events (fig. 23

4.4 Visceral Leishmaniasis
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nfusionrelated ment with ABCD (O_.S to 8 mg/kg(day) did npt alter
mean serum creatinine levels: in 474 patients for
Elevated serum whom data were available, mean serum creatinine
creatinine levels levels were 189umol/L both before and after
Abnormal liver ABCD treatment?!l Similarly, mean creatinine
function :| levels were unaltered in a subset of patients who
received cumulative ABCD doses >10g (n = 96,
Coagulopathy :| mean total dose 18g, mean duration of treatment 61
days)!62 However, some patients have developed
Miscellaneous increased creatinine levels during ABCD ther-
S T ! apyi371 17 of 126 patients whose serum creatinine
Patients (%) was <221umol/L at baseline had levels >22mhol/L
after ABCD treatment.

Fig. 2. Proportion of 572 patients with proven or suspected fun- - .
gal infection treated with amphotericin B colloidal dispersion Among patients undergomg Chemotherapy for

(mostly 3 to 6 mg/kg/day) [mean duration 25 days; range 1 to pegplastic disease who were randomised to ABCD

409] who experienced adverse events that necessitated discon-

tinuation of the drug 1 4 mg/kg/day or CAmB 0.8 mg/I_<g/day, ABCD
recipients were significantly less likely to develop

Thrombocytopenia, which developed in 11% of renal toxicity (defined as a doubling, or an increase

572 patients, occurred more frequently in patientsgf =188 umoI/L, (_)f_serulm creatir:cine %r 35?_%
with pre-existing renal impairment (16.4%) or ecrease in creatinine clearance from baseline) [17

those with dosages >4 mg/kg/day than in patientyS47%: p < 0.001}:° More than 90% of patients
with normal renal function or those on lower dos-!" Poth arms of this study received potassium

aged?!l However, in only 8.7% of patients who replace_ment therad$g! and both groups received
received ABCD >4 mg/kg/day was thrombocyto- approx!mately equal amounts of potass_lum supple-
penia attributable to the drug; most patients hadnentation®! however, 7vs 23% of patients re-
underlying diseases or were receiving drug therap$€iving ABCD and C-AmB treatment, respigely,
thought to be contributory. Neutropenia developedeXperienced serum potassium levels <3 mmol/L (p

in 2.8% of patients and anaemia in 2.5% of patient§ 0.005)t64!
treated with ABCD41! Patients who develop nephrotoxicity while re-

ceiving C-AmB may benefit from a switch to
ABCD therapy#6l Of 9 patients who developed
dose-limiting nephrotoxicity during C-AmB ther-
Amphotericin B-induced renal toxicity limits aPYy: substitution of ABCD for the conventional for-
the usefulness of the drug when administered as th@ulation resulted in decreased serum creatinine
conventional formulatiof®-61 and is manifested |evels in 7 (mean reduction 1@nol/L); in 2 pa-
as disturbances in both glomerular and tubulaitients renal function continued to deteriorate de-
function. When administered as the colloidal dis-spite the change in therapy.
persion formulation, drug distribution to the kid-  Patients receiving ABCD plus cyclosporin or
neys is reduced (section 3), which may contributdacrolimus demonstrated a lower rate of renal tox-
to the lower incidence of nephrotoxicity reported icity than patients receiving C-AmB plus cyclo-
with ABCD. sporin or tacrolimus. Data from an unpublished
Of 572 patients treated with ABCD in phase | orrandomised comparison of ABCD with C-AmB in
I clinical trials, 193 had renal impairment due to adult and paediatric patients also receiving cyclo-
previous treatment with C-AmB and a further 140sporin or tacrolimus indicated that 31% (16/51) of
had renal dysfunction due to other causes. TreatABCD 4 mg/kg/day recipients compared with

5.1 Nephrotoxicity
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68% (34/50) of C-AmB 0.8 mg/kg/day recipients diluted with 5% dextrose for injection to a final
developed renal toxicity (defined as a doubling orconcentration of about 0.6 mg/ff!

an increase 0£76 pmol/L from baseline serum There have been no formal drug interaction
creatinine levels ora50% decrease from baseline studies with ABCD, but the potential for renal tox-
calculated creatinine clearand®j.An additional, icity may be enhanced by concomitant administra-
nonrandomised study conducted in 28 centres inion of antineoplastic agents, cyclosporin, tacrolimus
133 patients with invasive fungal infection and and other nephrotoxic medications such as amino-
impaired renal function indicated that ABCD is glycosides and pentamiditfé!

well tolerated in this population, including patients ABCD-induced hypokalaemia may enhance
receiving cyclosporin, tacrolimus or other medica-digitalis toxicity and the curariform effect of skel-

tions with nephrotoxic potenti&®! etal muscle relaxants (e.g.tubocurarine) and may
be potentiated by concomitant administration of sys-
5.2 Liver Function temic corticosteroids and corticotrophin (ACT4).

Concurrent administration of flucytosine with am-
Biochemical values reflecting liver function photericin B may increase the toxicity of flucyto-
were generally little affected by treatment with sjinel64

ABCD. Values at baseline and end of treatment
were respectively, 54.5 and 57 U/L for aspartate 7 p|gce of Amphotericin B Colloidal
aminotransferase, 227.6 and 235.6 U/L for alkaline Dispersion in the Management
phosphatase and 74.5 and 7@r8ol/L for total of Systemic Mycoses and
bilirubin.*! In a study involving 168 patients  \jisceral Leishmaniasis
treated with ABCD because of nephrotoxicity as-
sociated with C-AmB or pre-existing renal impair- ~ Amphotericin B has been available since the
ment from other causes, aspartate aminotranst950s and remains the treatment of choice for most
ferase levels were elevated at the end of treatmersierious systemic fungal infectioBsThis drug has
in 15 patients with normal values at baseline; leveldbeen the standard with which all other therapies for
normalised at the end of treatment in 14 patients isystemic fungal infection have been compdf&d.
whom values were initially elevated. Similarly, al- In the last decade there have been a substantial
anine aminotransferase levels were elevated in 2Bumber of clinical trials with azole compounds in
patients with initially normal levels and normal- which efficacy similar to that reported with intra-
ised in 19 patients with initially elevated levE8.  venous conventional amphotericin B has been
demonstratet8] Azoles are now used as initial
6. Dosage and Administration therapy for mild or moderate systemic mycoses,
but intravenous C-AmB is still used as initial ther-
The recommended initial dosage of ABCD in apy in severe systemic mycoses. For future clinical
adults and children is 3 to 4 mg/kg/day by intrave-trials of new drugs for the treatment of invasive
nous infusion at a rate of 1 mg/kg/h&dt.Higher  aspergillosis, severe candidaemia, coccidioidal
dosages have been studied (section 4). A test doseeningitis or zygomycosis, C-AmB should be the
of 10ml of the infusion solution is advisable before comparative agenf! Despite its status as the
starting a new course of treatment with ABCD. Thetreatment of choice, the toxicity of the conven-
duration of treatment is variable and will be affectedional formulation often necessitates a reduction in
by the type and site of infection, as well as thedosage to a tolerable level sometimes resulting in
patient’s clinical response and immune status.  suboptimal or inadequate clinical efficacy. Incor-
ABCD should be reconstituted by addition of poration of amphotericin B into liposomes or at-
sterile water to provide a solution containing 5tachment to other lipid carriers clearly increases
mg/ml. For infusion, this solution should be further the therapeutic ratio of the new formulations, re-
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sulting, particularly, in reduced renal toxicity. The burnslf®! but also other critically ill hospitalised
new formulations, despite altered pharmacokinetigatients as well as the newbdf?l. Results of a
properties resulting in greater uptake of the newprospective randomised comparison of empirical
formulations by organs rich in reticuloendothelial C-AmB and fluconazolé!! in patients without neu-
cells, exhibit efficacy in animal models of systemic tropenia, and of a matched cohort study comparing
fungal infections comparable to that of the conven-C-AmB and fluconazole in patients with haema-
tional formulation. togenous candidiasig?! indicated that the two drugs
Aspergillosis has become an increasingly com-were similarly effective. Consequently, flucona-
mon cause of opportunistic fungal infection in neu-zole is now considered a better tolerated alternative
tropenic patients, although there are many instancas C-AmB in treating candidaemia in patients with-
of invasive aspergillosis occurring in non-imno-  out neutropeni&® 73 However, the lack of effi-
compromised patients. The incidence of invasivecacy of fluconazole again§&. kruseiremains a
aspergillosis is increasing rapidly in Western coun-concerri® as does the development of fluconazole-
tries while that of aspergilloma is decreasifiy. resistant strains . glabratal’4l The lipid-based
The rate of progression of invasive aspergillosisformulation of amphotericin B may be considered
varies, but in patients who have undergone liver oan option against candidaemia caused by these
bone marrow transplantation and have profoundrganisms in patients unable to tolerate C-AmB.
neutropenia the course of the disease from clinical As the lipid-based formulations of amphotericin
or radiological abnormality to death is usually 10 B appear to be preferentially accumulated in the
to 14 days. The diagnosis is often difficult to estab-organs of the reticuloendothelial system, where
lish and several days can elapse between considdreishmaniareside, these formulations would be
ation of the diagnosis and partial or complete conpredicted to be effective in the treatment of visceral
firmation. Thus, it is important that treatment is leishmaniasi§’® Indeed, these agents are effective
started early. Intravenous C-AmB is the standardvhen administered for 5 to 10 days and may be
treatment for invasive aspergillosis in patients inindicated particularly in the treatment of visceral
whom oral treatment (i.e. itraconazé® is un-  leishmaniasis that is resistant to standard treatment
suitable. In patients with renal impairment or in with pentavalent antimonial compounds such as
whom it is likely to become a problem, as in pa-stibogluconate and meglumine antimorlateThe
tients receiving cyclosporin, a lipid-based formu- high incidence of infusion-related adverse effects
lation may be appropriate. In a retrospective studyassociated with ABCD treatment in young children
ABCD was associated with higher response rateswith visceral leishmaniastg-58 may limit the po-
significantly lower mortality rates and improved tential of this drug. The effective dosage regimen
renal tolerability compared with C-AmB in pa- may differ between countries and patients should
tients with proven or suspected invasive aspergilbe treated with a formulation and regimen that have
losis. Nevertheless, it cannot be concluded fronmbeen reported to cure the disease in the region
such a study that ABCD is more effective than C-where it was acquired. To date, ABCD has been
AmB. Therefore, the clinical efficacy of ABCD studied only in Brazil where it is probable that the
relative to that of the conventional formulation hasantimonial compounds remain effectivel.
not been adequately demonstrated. Preliminary data suggest that ABCD may be
Candidaemia is a difficult-to-treat infection for useful in preventing systemic fungal infection in
which, until recently, there have been few effectivepatients with leukaemia undergoing bone marrow
antifungal agentsCandidaspecies continue to be transplantation. However, like other high-cost
important causes of systemic infection, not only inlipid-based formulations, ABCD is unlikely to be
patients with cancer, those undergoing organ transised prophylactically unless randomised studies
plantation and those with AIDS or with major demonstrate that it significantly reduces the risk of
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fungal infection. At present, fluconazole is the either formulation. The efficacy of ABCD relative
most widely studied drug for prophylaxis in im- to that of the conventional formulation has yet to
munocompromised patients] be adequately demonstrated, and the role of ABCD
The increasingly high rate of invasive fungal in managing invasive fungal infections remains
infection in patients with neutropenia and the fre-to be determined. However, the improved renal
quent difficulty in diagnosis have led to the empir-tolerability of ABCD compared with the conven-
ical use of C-AmB in the setting of neutropeniational formulation is likely to be an important
with persistent fever and no identifiable caliSe. therapeutic advantage.
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