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Infections are frequent complications in the post-
operative period after organ transplantation. Bac-
teria and cytomegalovirus account for the major-
ity of pulmonary infections in lung transplant re-
cipients. However, fungal infections are increasing
in the immunocompromised host and often pose a
diagnostic and therapeutic challenge. Candida
species are the most frequent isolates followed by
Aspergillus spp. after lung transplantation. Infec-
tious complications due to Candida include can-
didemia, empyema, mediastinitis and bronchial
anastomic site infection [1, 2]. The treatment of
choice of Candida albicans infections is fluconazole.
Genuinely azole-resistant yeasts such as C. krusei
or yeasts with variable sensitivity to fluconazole
such as C. glabrata and C. parapsilosis pose a chal-
lenge for successful treatment. Amphotericin B is
the mainstay of antifungal therapy and still the
gold standard for life-threatening fungal infec-
tions. Amphotericin B is a polyene macrolide pro-
duced from a strain of Streptomyces nodosus. Am-
photericin B binds to ergosterol in the fungal cell
membrane, leading to the formation of pores and
loss of protons and cations from the cell, resulting
in cell death. The main problems with ampho-
tericin B are the infusion-related symptoms and
the renal toxicity. Severe toxicity has been a limi-
tation to the clinical application of amphotericin B
deoxycholate prompting research for the develop-
ment of new lipid formulations. There are three
lipid formulations on the market, liposomal am-
photericin B (Ambisome®), amphotericin B lipid
complex (Abelcet®) and amphotericin B colloidal
dispersion (ABCD; Amphocil®, not available in
Switzerland).

According to the manufacturer’s recommen-
dation, amphotericin B deoxycholate is slowly in-
fused over a 2–6 hour interval. Amphotericin B
pharmacokinetics and metabolisms are complex
and not completely understood. After intravenous
administration amphotericin B is bound to serum
proteins (90–95%), especially β -lipoprotein [3].
Most of the drug leaves the circulation promptly,
perhaps bound to cholesterol-containing cytoplas-
mic membranes. Thus, measured blood levels do
not correlate with efficacy. Amphotericin B is

stored in the liver and other organs and reenters
the circulation slowly. The blood levels, however,
are not influenced by hepatic or renal failure. The
initial half-life is about 24 hours. Serum concen-
trations can be detected for at least 7 weeks after
the end of therapy, reflecting the release from cell
membranes. 

In this issue, Speich et al. studied an infusion
rate of amphotericin B over 24 hours in order to
decrease infusion related symptoms and renal tox-
icity [4]. Given the facts that the pharmakokinet-
ics and pharmakodynamics of amphotericin B are
poorly understood, that the blood levels do not
correlate with efficacy and that severity of toxic
reaction increases with rapid infusion, such an
investigation is valuable. Another study conducted
at the University Hospital of Zürich previously
showed that in neutropenic patients side effects
such as fever, chills, rigors and renal insufficiency
can be decreased by a 24 h infusion compared to a
4 h infusion rate [5]. According to these results
Speich et al. performed a study to investigate the
tolerability, safety and efficacy of the 24 h infusion
of amphotericin B in lung transplant recipients.
The study reports of 6 patients who were treated
with a 24 h continuous infusion of amphotericin B
for azole-resistant candidal infections. No patient
showed the characteristic side effects such as fever,
chills, headache or vomiting. Since all patients
were also treated with cyclosporine A, a potentially
nephrotoxic substance, the change of the creati-
nine level during amphotericin B deoxycholate ad-
minstration is of particular interest. In all patients,
the serum creatinine levels increased, however
only in one patient did it double. This patient
needed haemofiltration for a period of 7 days. After
discontinuation of the amphotericin B treatment,
the creatinine levels rapidly decreased in all pa-
tients to levels similar to those observed prior to
antifungal therapy. 

This study offers an interesting therapeutic
option in lung transplant patients with fungal in-
fection and concomitant potentially nephrotoxic
substances. It confirms the previous study by Erik-
son et al. [5], demonstrating that a continuous in-
fusion of Amphotericin B is less toxic, especially
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less nephrotoxic. The incidence of amphotericin B
nephrotoxicity is very high, and acute renal failure
is common. In the study by Wingard et al. [6]
serum creatinine doubled in 53% of the patients
and 29% had a serum creatinine >250 mmol/L,
representing a decrease in renal function of 70%.
Fifteen percent of all patients in this study required
dialysis. The pathophysiology of nephrotoxicity
involves vasoconstriction with decreased renal
blood flow and glomerular filtration. Further-
more, amphotericin B forms pores in membranes
that cause tubular dysfunction. These two mecha-
nisms induce acute renal dysfunction. In the study
by Erikson et al. [5], it is suggested that the
continuous infusion of amphotericin B over 24 h
may prevent a decrease in the renal blood flow,
thus limiting the renal insufficiency. However, the
standard therapy of patients with renal insuffi-
ciency and fungal infection nowadays is a lipid
formulation of amphotericin B. In two studies the
liposomal amphotericin B (Ambisome®) seemed to
be the least nephrotoxic agent with a reported
doubling of creatinine levels of less than 20% [6,
7]. So, why do we not use liposomal amphotericin
B more often? The answer is: costs! A daily dose
of 5 mg/kg of liposomal amphotericin B for a pa-
tient of 70 kg body weight is 22 times more ex-
pensive than a daily dose of 1mg/kg of ampho-
tericin B (CHF 2353.– for Ambisome® versus
CHF 104.– for Fungizone®. Prices according to
the “Arzneimittelkompendium der Schweiz
2002”). Therefore, alternative therapies for severe
fungal infection are under investigation. The pilot
study by Speich et al. indicates that a continuous
infusion of amphotericin B over 24 h offers a pos-
sibility to reduce side effects at no additional costs.
However, a randomised study comparing lipo-
somal amphotericin B with continuous adminis-
tration is lacking, as well as studies including more
patients. Furthermore, there are new antifungal

drugs available such as caspofungin (Cancidas®)
and voriconazole (Vfend®). Both drugs are not
nephrotoxic, but are expensive. Further studies
will show which drug or which combination of
drugs will have the most effectiveness and the least
toxicity.

The study by Speich et al. [4] has some im-
portant limitations, especially regarding outcome.
First, the number of patients investigated is small
(n = 6) and no conclusion about efficacy or out-
come can be drawn. Second, only patients with
candidal infections were included. Although can-
didal infections play an important role in lung
transplant recipients, they are in general less diffi-
cult to treat than Aspergillus infections. Thus, even
if the outcome of these 6 patients was favorable, no
conclusion about efficacy should be stated. 

In summary, the continuous administration of
amphotericin B is promising in reducing side
effects such as fever, chills and nephrotoxicity.
However, so far the studies published [4, 5] in-
cluded a too small number of patients in order to
evaluate effectiveness. Further studies will show
whether the continuous application of ampho-
tericin B, or a new drug (caspofungin, voricona-
zole) or even the expensive liposomal ampho-
tericin B is the most cost-effective overall treat-
ment considering not only antifungal treatment
but also treatment of side effects including possi-
ble haemodialysis and lengths of hospitalisation.

Correspondence:
PD Dr. med. Ursula Flückiger
Abteilung Infektiologie
Departement Innere Medizin
Universitätskliniken
CH-4031 Basel
E-Mail: uflueckiger@uhbs.ch

Is 24 hours infusion of amphotericin B deoxycholate as good as liposomal amphotericin B? 432

References 
1 Palmer SM, Alexander BD, Sanders LL, Edwards LJ, Reller LB,

Davis RD, et al. Significance of blood stream infection after lung
transplantation: Analysis in 176 consecutive patients. Transplan-
tation 2000;69:2360–6.

2 Palmer SM, Perfect JR, Howell DN, Lawrence CM, Miralles AP,
Davis RD, et al. Candidal anastomic infection in lung transplant
recipients: successful treatment with a combination of systemic
and inhaled antifungal agents. J Heart Lung Transplant 1998;
17:1029–33.

3 Stevens DA, Bennet JE. Treatment of deep mycosis. Ampho-
tericin B. Mandell, Douglas, and Bennett. Principles and Prac-
tice of Infectious Diseases, 5th ed., 2000; Volume 1, p. 452–4.

4 Speich R, Dutly A, Naef R, Russi EW, Weder W, Boehler A.
Tolerability, safety and efficacy of conventional amphotericin B
administered by 24-hour infusion to lung transplant recipients.
Swiss Med Wkly 2002;132:455–8.

5 Eriksson U, Seifert B, Schaffner A. Comparison of effects of am-
photericin B deoxycholate infused over 4 to 24 hours: randomised
controlled trial. Br Med J 2001;322:579–82.

6 Wingard JR, Kubilis P, Lee L, Yee G, White M, Walshe L, et al.
Clinical significance of nephrotoxicity in patients treated with
amphotericin B for suspected or proven aspergillosis. Clin Infect
Dis 1999;29:1402–7.

7 Walsh TJ, Finberg RW, Arndt C, Hiemez J, Schwartz C, Bo-
densteiner D, et al., for the National Institute of Allergy and
Infectious Diseases Mycoses Study Group. Liposomal ampho-
tericin B for empirical therapy in patients with persistent fever
and neutropenia. N Engl J Med 1999;340:764–71.



What Swiss Medical Weekly has to offer:

• SMW’s impact factor has been steadily 
rising, to the current 1.537

• Open access to the publication via
the Internet, therefore wide audience 
and impact

• Rapid listing in Medline
• LinkOut-button from PubMed 

with link to the full text 
website http://www.smw.ch (direct link
from each SMW record in PubMed)

• No-nonsense submission – you submit 
a single copy of your manuscript by 
e-mail attachment 

• Peer review based on a broad spectrum 
of international academic referees

• Assistance of our professional statistician
for every article with statistical analyses

• Fast peer review, by e-mail exchange with
the referees 

• Prompt decisions based on weekly confer-
ences of the Editorial Board

• Prompt notification on the status of your
manuscript by e-mail

• Professional English copy editing
• No page charges and attractive colour 

offprints at no extra cost

Editorial Board
Prof. Jean-Michel Dayer, Geneva
Prof. Peter Gehr, Berne
Prof. André P. Perruchoud, Basel
Prof. Andreas Schaffner, Zurich 

(Editor in chief)
Prof. Werner Straub, Berne
Prof. Ludwig von Segesser, Lausanne

International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku, Finland
Prof. Anthony Bayes de Luna, Barcelona, Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg, Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam, 

The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy

We evaluate manuscripts of broad clinical
interest from all specialities, including experi-
mental medicine and clinical investigation.

We look forward to receiving your paper!

Guidelines for authors:
http://www.smw.ch/set_authors.html

All manuscripts should be sent in electronic form, to:

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz

Manuscripts: submission@smw.ch
Letters to the editor: letters@smw.ch
Editorial Board: red@smw.ch
Internet: http://www.smw.ch

Swiss Medical Weekly: Call for papers
Swiss 
Medical Weekly

The many reasons why you should 
choose SMW to publish your research 

Official journal of
the Swiss Society of Infectious disease
the Swiss Society of Internal Medicine
the Swiss Respiratory Society

Impact factor Swiss Medical Weekly 

0 . 7 7 0

1 . 5 3 7

1 . 1 6 2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
2

2
0

0
3

2
0

0
4

Schweiz Med Wochenschr (1871–2000)

Swiss Med Wkly (continues Schweiz Med Wochenschr from 2001) 

Editores Medicorum Helveticorum


