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Liposomal amphotericin B as early empiric antimycotic 
therapy of pneumonia in granulocytopenic patients 
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Angelika Bohme and D. Hoelzer 

Key words. Aspergillosis, pneumonia, neutropenia, amphotericin B, liposomal preparation, AmBisomc@. 
Schliisselworter. Aspergillose, l'neumonie, Neutropenie, Amphotericin B, liposomale Zubereitung, AmBisome@. 

Summary. Twenty-three neutropenic patients 
with haematological malignancies and febrile pul- 
monary infiltrates were empirically treated with 
liposomal amphotericin B (AmBisome@) in 
addition to broad-spectrum antibiotics. AmBisome 
was given on alternate days in two different dos- 
ages: 3 mg kg-' in patients with pneumonia but 
without radiological signs or other evidence of 
Aspergillus infection and 5 mg kg-' in pneumonia 
patients with suspected Aspergillus infection. The 
main objectives of this study were to compare the 
response and lethality of pneumonias treated early 
with empirically AmBisome with a historical group 
(treatment with conventional amphotericin B only 
in case of proven/highly probable aspergillosis) 
and to investigate the tolerability and efficacy of 
AmBisome 5 mg kg - in cases of proven/probable 
aspergilloses. Six out of seven (86%) patients 
without initially suspected aspergilloses receiving 
AmBisome 3 mg kg- ' responded completely. 
Twelve out of 16 patients with initial radiological 
signs of aspergillosis receiving AmBisome 
5 mg kg-I were evaluable. Body temperature nor- 
malized in 1 O /  12 (83%) patients; eight experienced 
complete and two partial regression of their infil- 
trations and 9/ 10 patients with proven/probable 
aspergillosis responded. Acute AmBisome-related 
reactions were seen in three patients from each 
group; loss of potassium was noted in five subjects 
in each group and slightly increased plasma creati- 
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nine was found in two patients in the 5 mg kg-l 
group. Altogether, the response of all pneumonia 
patients treated with early empirical AmBisome 
compared with the historical group was 17/19 us. 
49/72 (89% us. 68%, NS); among those with 
proven/probable aspergilloses 1 1 / 12 us. 7 /  17 
(92% us. 41 %, P= 0,008) patients responded. 
Pneumonia lethality was 1 / 19 in the AmBisome- 
treated patients compared with 23/72 in the his- 
torical group (5% us. 32'10, P=O.Ol); and among 
those with proven/probable aspergilloses it was 
1/12 us. 10/17 (8% us. 59%, P=0.008). In con- 
clusion, early empiric treatment with AmBisome 
3 mg kg-' and 5 mg kg-' on alternate days was 
well tolerated and greatly reduced the lethality of 
proven/probable Aspergillus pneumonias. 

Zusammenfassung. Dreiundzwanzig granulo- 
zytopenische Patienten mit hamatologischer Sys- 
temerkrankung und fieberhaften pulmonalen 
Infiltraten erhielten zusatzlich zu Breitspektruman- 
tibiotika eine empirische antimykotische Therapie 
mit liposomalem Amphotericin B (AmBisome@). 
AmBisome wurde jeden 2. Tag in zwei verschiede- 
nen Dosierungen gegeben: 3 mg kg - bei Pneumo- 
nien ohne Hinweis auf eine Aspergillus-Infektion, 
5 mg kg-l bei Pneumonien mit Verdacht auf 
Aspergillus-Infektion. Hauptstudienziele waren der 
Vergleich der Letalitat bei Pneumonien unter 
friiher empirischer Therapie mit niedrig dosiertem 
AmBisome mit einer historischen Gruppe, bei der 
die antimykotische Therapie mit konventionellem 
Amphotericin B erst mit Nachweis bzw. 
dringendem Verdacht auf eine Aspergillus-Pneumo- 
nie begonnen wurde sowie Effektivitat und 
Vertraglichkeit von AmBisome 5 mg kg-' bei 



420 A. BOIIME ,s D. HOELZER 

gesicherten/wahrscheinlichen Aspergillosen. Sechs 
von sieben (86%) Patienten mit initial fehlendem 
Hinweis auf eine Aspergillus-Infektion zeigte eine 
komplette Ausheilung mit AmBisome 3 mg kg-I. 
Zwolf von sechzehn Patienten mit initialem 
Verdacht auf eine Aspergillus-Pneumonie, die 
AmBisome 5 mg kg- erhielten, waren evaluier- 
bar. Zehn von zwolf (83%) entfieberten, bei 8 trat 
eine komplette, bei 2 eine partielle Ruckbildung 
cler pulmonalen Infiltrate ein. Hierbei kam es bei 
9/  10 Patienten mit gesicherter/wahrscheinlicher 
Asbergillus-Pneumonie zu einem Ansprechen. Akut- 
rtaktionen traten in beiden Dosierungsgruppen 
bei je 3 Patienten, ein Kaliuniverlust bei je 5, ein 
leichter Serumkreatininanstieg bei 2 Patienten der 
5 mg/kg-Gruppe auf. Insgesamt kam es bei allen 
evaluierbaren Pneumonien in der AmBisome- 
Gruppe, verglichen mit der historischen Kontroll- 
gruppe, in 17/19 us. 49/72 Fallen (89% us. 
68%, NS), bei den gesicherten/wahrscheinlichen 
Aspergillosen in 1 1 /  12 us. 7 /  17 Fallen (92% us. 
41%, P=0.008) zu einem Ansprechen. 1/19 us. 
23/72 (5% us. 32%,, P=O.Ol) der Gesamtpneumo- 
nien sowie 1 / 12 us. 10/ 1 7  (8% us. 59%, P= 0.008) 
der Aspergillus-Pneumonien verliefen letal. Zusam- 
nienfassend erwies sich die fruhe empirische The- 
rapie mit AmBisome 3 mg kg- ' bzw. 5 mg kg- ', 
jeden 2. Tag gegeben, als gut vertraglich und 
fiihrte insbesondere zu einer reduzierten Letalitiit 
dcr Aspecqillus-Pneumonien. 

Introduction 

Systemic mycoses are severe, life-threatening com- 
plications of long-term granulocytopenia induced 
by intensive chemotherapy in patients with haema- 
tological malignancies [ 1-31. AspergilluJ infections, 
in particular, have a high lethality rate, even if 
adequately treated [4, 51. One of the main prob- 
lems in the treatment of Aspe@llu.r infections is the 
difficulty of diagnosis which often results in failure 
to identify the infection before death or to delayed 
onset of antimycotic therapy [6, 71. Once diag- 
nosed, the successful treatment of aspergillosis 
requires early treatment with amphotericin B [8, 
91, still the 'gold standard' in managing Aspergillus 
infections. The initial site of Aspergillus infection in 
granulocytopenic patients is usually the lung. 
Thus,  optimum treatment of Aspergillus infection 
requires the immediate institution of ampho- 
tericin B when pulmonary infiltrates occur. This 
management is also recommended by many 
authors who have reported unfavourable results 
when treating pneumonia with antimycotics alone 
following the failure of several antibacterial combi- 
nations, or when fungal infection has been con- 

firmed [lo,  111. In hospitals with a high rate of 
AspergilluJ infection, it is particularly important to 
institute early therapy with amphotericin B in 
granulocytoperiic patients with pneumonia in 
order to reduce the lethal effect of this fungus. 

The main drawback of this treatment regimen 
is the high toxicity of amphotericin B, with acute 
reactions such as fever, chills, circulation disturb- 
ances, vomiting and the risk of renal failure occur- 
ring with long-term administration [ 121. With 
hindsight, many patients receiving early treatment 
with amphotericin B, a toxic stressful therapy, 
were treated unnecessarily, exacerbating their 
mostly poor condition [ 131. Several attempts have 
been made to minimize the side-effects of 
aniphotericin B, such as additional administration 
of sodium chloride [ 141, or by inhibiting prosta- 
glandin production by co-administration of pent- 
oxifylline [ 151 or by providing supportive treat- 
ment with antihistamines or corticosteroids. 

Recently, a solution of amphotericin B in fat 
emulsions has been investigated with controversial 
results [ 16- 181. In addition, new formulations of 
amphotericin B such as a colloidal dispersion 
(Amphocil@) [ 191, lipid complex-formed 
amphotericin B (Abelcet@) [20] or liposomal 
amphotericin B (AmBisome@) have been studied. 
Of the last three formulations, liposomal 
amphotericin B is the most investigated drug, and 
has been shown to have similar effectiveness but 
with fewer acute reactions and nephrotoxicity than 
conventional amphotericin B [2 1-23]. However, 
the optimum dosage has not yet been established 
and discussions are ongoing. Daily dosages of 
1-5 mg kg- I have mostly been investigated, but 
experience with higher dosages has been reported 
[24, 251. Because of the pharmacokinetics of 
AmBisome, with a high initial uptake of the drug 
in liver and spleen, higher doses of AmBisome 
should result in adequate tissue levels in lungs and 
kidneys quite rapidly [26, 271. However, the high 
cost of AmBisome is a major barrier to the use of 
this drug. 

In the study described here, initial treatment 
with liposomal amphotericin B was instituted in 
granulocytopenic patients with pulmonary infil- 
trates. The objectives of the study were to investi- 
gate: ( I )  a possible reduction in lethality among 
neutropenic patients with pulmonary infiltrates as 
a result of early empirical treatment with 
AmBisome 3 mg kg-' every other day and taking 
into account possible, initially undetected or later 
developing Aspergillus infections comparcd with a 
historical group; and (2) the tolerability and effi- 
cacy of treatment with liposomal amphotericin B 
every other day at a dosage of 5 mgkg-' in 
patients with suspected Aspergillus pneumonias. 
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Interim results were reported at the MYK '94, 
Montreux [28]. 

Patients and methods 

Pa tien t selection 

Patients with following diagnoses were entered 
into the study: acute leukaemia, chronic myelogen- 
ous leukaemia with excess of blasts, high-grade 
malignant non-Hodgkin lymphomas, Hodgkin's 
disease; patients who had received autologous 
bone marrow or blood stem cell transplantation 
were also included. 

Inclusion criteria were ( 1) pulmonary infiltration 
of suspected infectious origin, (2) granulocytopenia 
< 1000 pl-I with a likely duration of at least 7 
days and ( 3 )  expected survival of at least 3 months. 
Exclusion criteria were suspected non-infectious 
pulmonary infiltration, age < 18 or >80 years, 
known hypersensitivity to liposomal ampho- 
tericin B, previous treatment for pneumonia with 
conventional amphotericin B, AIDS and non- 
compliance. 

Diagnostics 

In febrile granulocytopenic patients, specimens for 
culture were collected from blood, central venous 
catheters, urine, nose swabs and other suspected 
sites. Additionally, every patient underwent chest 
radiography. In case of pulmonary infiltrates a 
computerized tomographic (CT) scan of the thorax 
was performed. Before starting AmBisome, Asper- 
gillus and Candida serology (haemagglutination test 
and immunodiffusion test) were determined. In 
patients with diffuse nodular infiltrates, bronchoal- 
veolar lavage was performed if clinically possible. 
During AmBisorne treatment, plasma potassium 
and creatinine were measured daily. A decrease 
in plasma potassium or increase in creatinine to 
> 0.5 mmol 1 - compared with plasma levels 
before AmBisome treatment were documented as 
side-effects. 

Treatment 

Febrile episodes were treated with antibiotics: 
imipenem/cilastatin 3 x 0.5 mg day-', with the 
addition of aminoglycosides or vancomycin in the 
case of fever persisting despite initial therapy. If 
pulmonary infiltrates occurred, a thoracic C T  scan 
was performed. If the infiltrations were compatible 
with Aspergillus pneumonia AmBisome 5 mg kg- ' 
every other day was added; in  patients without 
evidence of Aspergillus infection AmBisome 
3 mg kg- was given every other day. The infusion 

time was 60 min, prolonged in patients with acute 
reactions. AmBisome was not combined with 
5-flucytosine or any other antifungal substance. 
Systemic antifungal prophylaxis, e.g. with tria- 
zoles, was stopped. 

Class$cation of Aspergillus infectio7i.r 

Systemic aspergillosis was defined as possible if 
there occurred pulmonary infiltrations compatible 
with aspergillosis and decreasing after therapy with 
amphotericin B and if no other evidence of 
aspergillosis was detectable; as probable when the 
typical radiological signs of aspergillosis (halo 
phenomenon, air crescent sign, pulmonary cavi- 
tation) were found [29-3 l] ,  or if lung infiltrations 
occurred in combination with a more than fourfold 
increase in Aspergillus antibodies or in combination 
with positive cultures not presenting clear evidence 
of Aspergillus on their own; and as proven if fungi 
were detected histopathologically or could be cul- 
tured from sterile body fluids. Similar definitions 
have been used by others [32]. 

Response criteria 

A complete response was defined as persistent 
defervescence and normalization of chest radio- 
graphs; improvement with persistent residual infil- 
trations was defined as a partial response.. 

Historical controls 

Neutropenic patients with haematological malig- 
nancies and febrile pulmonary infiltrates hospi- 
talized in the period between June 1992 and 
August 1993 served as the control group. This 
group received antimycotic therapy with 
amphotericin B or itraconazole only in case of 
proven or highly suspected aspergillosis. 

Statistics 

Significances were measured by the Fisher's 
exact test. 

Results 

Patient selection 

From September 1993 until January 1994, 23 
granulocytopenic pneumonia patients received 
AmBisome initially. The patient characteristics are 
listed in Table 1. Acute leukaemia in remission 
was the most common underlying disease. Fifteen 
patients were treated prophylactically with gran- 
ulocyte colony-stimulating factor (Neupogen@) 

mycoses 39, 419-426 (1996) 



422 A. BOWME & D. HOELZER 

Table 1. Patient characceristics 

Study group Historical gruup 

Patient number 
Sex (rnale/frmalr) 
Age (rangr) 

Diagnosis 
AML 
ALL 
Hodgkin’s disease 
Non-Hodgkin’s lymphoma (PSC’I‘) 
Chronic myelogenous leukaernia (blast crisis) 
Myelodysplastic syndrome 
Aplastic anaemia 

Rrmission induction 
Remission 
Progression 
Relapse 

G-CSF 

Prophylaxis 
.4mphotericin B aerosole 
Itraconazole 
Amphotcricin B orally 
Ketoconazole 
No phrophylaxih 

Days of neutropenia < 100 pl-(range) 
Until first day of pneumonia 
After first day ol’ pneumonia 
‘Iota1 

2 3 

50 (22-7s) 
1815 

14 
4 
3 
1 
1 

13 
7 
3 

15 

10 
5 
4 
1 
3 

4 ( I - 240) 
10 (2 39) 
14 (8-277) 

72 
45/27 
50 (21-75) 

40 
8 
5 

15 

2 
2 

3 0 
21 
17 
4 

28 

1 
22 
33 

I G  

‘f (1-32) 
13 (3-60) 
1 7  (4 60) 

given from the first post-chemotherapy day until 
bone marrow regeneration. Antifungal prophylaxis 
was either amphotericin B aerosol 10-20 mg 
day-’ or itraconazole 2 x 200 mg day-’, started 
together with chemotherapy. The median duration 
of neutropenia < 100 P I - ’  was 14 (range 8-277) 
days. No patient had pulmonary infiltrates before 
the development of fever. 

Seventy-two pneumonia patients served as his- 
torical controls. Their age, underlying diseases and 
remission status were similar; the median duration 
of neutropenia was 17  days. During this period, 
most patients received itraconazole or oral 
ainphotericin B as antifungal prophylaxis. 

Iliagnu5 tics 

Early occurring pneumonias. In 1 1 /23 patients, pneu- 
monia was diagnosed on the first or second day of 
fever. The infiltration type was diagnosed as typical 
initial Aspergillus infiltrates in 8/ 1 1 cases. 
Retrospectively, aspergillosis was defined as proven 
in four cases, probable in one, possible in two and 
improbable in one patient (response with antibac- 
terial treatment). Of the three patients initially 
diagnosed as having bacterial pneumonias, one 

had a possible aspergillosis and in two cases a 
fungal origin was deemed unlikely. 

Later occurring pneumonias. In 12 patients the pneu- 
monia was diagnosed between the fifth and the 
19th day of fever. None of these patients responded 
to initial antibacterial treatment. Eight out of 12 
patients had Aspergillus-like pulmonary infiltrations. 
In four patients the AspergilluJ infection was defined 
as proven, in three as probable and one as possible. 
The other four patients were initially diagnosed as 
having no fungal infection; in two aspergillosis was 
later proved, and two patients improved 1 day 
after AmBisome, exhibiting rising granulocytes, 
and were classified as improbable Aspel;qillus infec- 
tion. The initial positive results of thoracic CT 
scan correlated with later proven or probable 
AspergilluJ infection in 12/ 16 cases of initially sus- 
pected aspergilloses. A false-negative initial C T  
scan result was obtained in 2 /7  patients. Further 
diagnostics (serology, nasal swabs, sputum, bron- 
choalveolar lavage) were doubtful (see Table 2). 
Two paticnts with proven aspergillosis additionally 
had Candida albicans in the bronchoalvcolar fluid 
or lavage, but the findings were not firm enough 
to allow a diagnosis of ‘mixed inycosis’. 
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Table 2. 
or suspected aspergilloses 

Results of diagnostics i n  14 patients with proven 

Diagnostics Performed Positive 

Thoracic C T  scan 
Srrological tests 
Nasal swabs 
Bronchial fluid 
Bronchoalveolar lavage 
Sputum 
Biopsy/ histology 
Autopsy/ histology 

12 
1 1  
10 
9 
9 
7 
2 
1 

%I 

86 
31 
30 
1 1  
11 
29 

- 

Additional bacterial micro-organisms were found 
in the blood cultures of five patients: Esrherichiu coli 
was found in two patients, staphylococci in one 
patient with proven aspergdlosis and Pseudomona 
ueruyrizosu and Stuphylococcus epidennidis were each 
detected in one patient with probable aspergillosis. 
No patient responded to adequate antibacterial 
therapy (according to susceptibility tests). 

Responsc 

The response is shown in Table 3. All seven 
patients in the lower dosage (3 mg kg-' 
AmBisome) group were evaluable. Six patients 
responded (86%), and in one of these patients 
A.@eq$lus was later proven histologically. The 
non-responder also had histologically proven 
aspergillosis and improved after increasing 
the AmBisome dosage to daily treatment with 
5 mg kg-'. Among the higher dosage group 
(5 mg kg-' AmBisome) 12/ 16 patients were evalu- 
able. Two patients refused further AmBisome 
treatment after developing side-effects, one patient 
died of heart failure on the third day of AmBisome 
treatment (not related to AmBisome therapy) and 

Table 3. Results 

AniBisorne 3 mg kg-l 5 mg kg-' 

Paticnt number 
Evaluable 

7 16 
7 12 

Dosage (mg day- ')  200 350 
'I'otal dose (median j 900 2000 

Defrrvescence 6 (86?'0) 10 (83'Yo) 
Radiological response 

Complete 6 (86%) 8 (75"hj 
Partial 2 (8%) 

No response 1 2 I 
Response in 

Proven aspergillosis I / 2  5/6 
Probable aspergillosis 4/4 
Possible aspergillosis 1 / 1  1 /2 
Xo aspergillosis 4/4 

one patient was discharged after 4 days of treat- 
ment because of refractory underlying disease. 
O u t  of 12 patients, 10 (83%) improved clinically: 
eight (75%) showed a complete response and two 
(8%) a partial radiological response but developed 
a small persistent cavitation. Becausc no further 
chemotherapy was considered, the patients did 
not undergo surgical removal. In 5/6 patients with 
proven, in all four with probable and in 1 /2  with 
possible aspergillosis, a response was achieved. 
One of the non-responders had a possible initial 
aspergillosis with improvement 4 weeks later after 
treatment with corticosteroids. Thereafter, lung 
biopsy revealed hronchiolitis obliterans, possibly 
triggered by infection. The other non-responder 
had autopsy-proven aspergillosis. This patient 
suffered persistent granulocytopenia until death. 
Only two of responding patients with proven or 
probable aspergillosis defervesced and showed an 
increase in granulocytes. The response and lethal- 
ity of pneumonias and of proven/probable 
Aspergillus pneumonias among AmBisome-treated 
patients were compared with those of a historical 
group of neutropenic patients with similar under- 
lying diseases and pulmonary infiltrates treated 
with amphotericin B or itraconazole only in the 
case of proven or highly suspected Aspergillus infec- 
tion (Table 4). There was no significant difference 
in response between AmBisonie-treated pneu- 
monia patients and the control group (89"/n/19 us. 
68%/72). Among patients with proven or probable 
Aspergillus infections, however, the response rate 
was higher in the AmBisome-treated group 
(92%/12 us. 41%/17, P=O.O08). The lethality 
among all pneumonia patients reduced by AmBi- 
some (5% us. 33%, P=O.Ol), and among patients 
with proven/probable aspergilloses the difference 
in lethality was highly significant (8Yo us. 59%, P= 
0.008). Deaths in the AmBisome-treated group 
were not identical to deaths among the non- 
responders, for two out of three non-responders 
were successfully treated after the end of the study 
(by an increased dosage of ArnBisome in one and 
by corticosteroids in the second case). For the 
comparison of the response and lethality of asperg- 
illoses, all Aspergzllus episodes with and without 
antiniycotic treatment were included. A separate 
comparison between AmBisome-treated patients 
and patients in the historical group treated 
adequately with amphotericin 13 or itraconazole 
showed no significant differences in response 
(83%/12 us. 64%/11) or lethality (8"/0/12 ZIT. 

45%/11, P=0.06). 

Duration of neutropeniu 

In patients with proven/probable aspergillosis, the 
median duration of neutropenia < 100 1-11-' after 
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Table 4. Response and lethality of Aspergillus pneurnonias in the study patients compared with a historical control group 
~~ ~~ 

AmBisorne group Fisher’s exact tcst Historical group 

Respmt? 
All pneumonias 1 7 / 1 9 (89 Yo ) NS 49/72 (68%) 
Aspergilloses 11/12 (92%) P= 0.008 7 / 1 7  (41%) 

LAtIUlZQ 
All pneurnonias 1 / 1 9 (5% j P= 0.0 I 23/72 (32%) 
Aspergilloses 1/12 (8%) P=0.008 10/ I 7  (59%) 

*Including the responder with increased AmBisonie dosage. 

the development of pulmonary infiltrates was 5 
(range 1-1 3) days compared with 11 (range 1-52) 
days in responders, 4 days arid 37 days in the two 
non-responding patients and 15.5 days (all per- 
sisting until death) in the non-responders in the 
historical control group. Among patients with 
neutropenia < 100 p1-’ for more than 15 days, 
7/8 evaluable AmBisome-treated patients survived 
compared with 6/ 10 historical control subjects 
(NS). The use of G-CSF in patients with Aspergillus 
infections was the same in each group (75% 
UJ. 71%). 

Adverse events 

The side-effects of AmBisome are listed in Table 5. 
Acute reactions to AmBisome 3 mg kg- ’ occurred 
in 3/7 patients: fever, chills and hypersensitivity 
with exanthema and eyelid oedema occurred in 
onc patient each. Five out of seven patients showed 
a decrease in plasma potassium. In the 5 mg kg- 
group, 3/ 16 patients experienced adverse events: 
two patients refused further treatment because of 
hypotension, dyspnoea, exanthema and eyelid/lip 
oedema, while the third patient suffered from 
slight exanthema and eyelid oedema hut continued 
with treatment. Five patients had decreased 
plasma potassium and two patients had elevated 
creatinine levels (maximum value 2.1 mg dl-I). 

Table 5. Side-effects of ArnBisome 

3 mg kg- ’ 5 mg kg- ’ 
Acutr reactions 

None 4/ 7 13/16 
Fever I 0 
Chills I 0 
Exanthema 1 3 
Hypotonia 2 
Dyspnoea 1 
Mucosal oederna 1 2 

Laboratory valur changes (for more than 0.5 mmol/l) 
Decreased plasma potas\ium 5 5 
Inrreased plasma creatinine 2 

The changes in plasma levels were reversible in 
all cases. 

Discussion 

Our study results suggest that early treatment with 
empirical AmBisome at a dosage of 3 nig kg-’ on 
alternate days is effective and well tolerated in 
neutropenic patients with pulmonary infiltration. 
Concerning the clinical efficacy of AmBisome 
5 mg kg-’ every other day, we found a response 
in 5/6 patients with proven and in 4/4 patients 
with probable Aspergillus infection. At only 
3 mg kg-I, one out of two patients with proven 
aspergilloses responded. Comparing our results 
with other reports [2 1-23] giving response rates 
for AmBisome (1-5 mg kg- ’ day-’) of between 
50% and 70%0 in proven mycoses, some important 
difficulties in the assessment and interpretation of 
these data become apparent: (1) the varying defi- 
nitions of proven, probable and possible asperg- 
illoses and the frequent impossibility of proving 
Aspergillus infection before death; and (2) the vari- 
able duration of granulocytopenia. 

As also described by Kruger et al. [22] and 
similar to the report of Ringden t t  al. [ 2 3 ] ,  who 
achieved fungal eradication and increasing gran- 
ulocytes in 70% of patients hut in  only 58”/0 of 
patients with severe neutropenia [23], we found 
no response in persisting neutropenic patients. In 
contrast, Mills ef al. [2 11 and Silling-Engelhardt 
et al. [33] describe response rates of about 60% 
with AmBisome in the presence of neutropenia. 
In two patients defervescerice during neutropenia, 
but bone marrow regeneration occurred 1 week 
later, preventing us from describing these 
responders as ‘persistently neutropenic’. In 
addition, the duration of neutropenia after the 
occurrence of pulmonary infiltrates seems to be 
more important than the duration of the complete 
neutropenic phase. This was demonstrated par- 
ticularly in a patient with histologically proven 
aspergillosis, in whom fever started on the 23rd 
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day of neutropenia, pneumonia was diagnosed on 
day 7 of infection, but whose granulocytes 
increased 2 days later. He responded within several 
days to AmBisome at a dosage of only 3 mg kg-' 
every other day. The same phenomenon was seen 
in several other patients treated with 5 mg kg-', 
suggesting that, when the time from occurrence of 
pulmonary infiltrates to an increase in granulocytes 
is very short, proven Aspergillus pneumonia may 
remit with lower amphotericin B doses or even 
spontaneously. This finding would explain the 
significantly higher response and lower lethality 
rates we achieved in comparison with those in 
patients with Aspergillus infections in our historical 
group (92% us. 41 "10 and 8% us. 59%; P= 0.008 in 
each case), who had longer neutropenic phases 
(median: additional 3 days). Comparison with 
Aspergillus-infected and adequately treated patients 
in the historical control group showed no signifi- 
cant differences in response (92%/12 us. 64%/11) 
and only a small significant difference in lethality 
(8OiO/l2 us. 45%/11, P=0.06). However, as the 
policy of instituting antifungal therapy only in 
cases of proven/suspected aspergilloses led to delay 
or lack of therapy in many patients in whom 
Aspergillus infection was diagnosed later or post 
mortem, these deaths should be taken into 
account . 

Our results demonstrate the superiority of the 
early empiric treatment policy advocated also by 
Karp et al. [34], who found a significant difference 
in the response of systemic mycoses treated sooner 
(85%) rather than later (52%) [34], and which is 
now generally recommended as a treatment strat- 
egy in neutropenic patients with refractory fever 
by Sugar [35] and Pizzo [36]. Regarding response 
of all pneumonias, there was no significant differ- 
ence between AmBisome-treated patients and the 
historical group (89'10 us. 68%), but the low patient 
number in the study group has to be taken into 
account. However, the lethality rate was signifi- 
cantly lower with AmBisome (5% us. 33"/0, P= 

Regarding side-effects, AmBisome was well tol- 
erated, as reported by others [22-241. Most 
adverse events, such as changes in plasma levels 
of potassium or creatinine, were reversible. Two 
patients refused further AmBisome treatment 
because of hypotension, oedema or, in one case, 
dyspnoea. As the dyspnoea occurred simul- 
taneously with the other complaints, we interpret 
it as a hypersensitivity reaction, not as pulmonary 
toxicity, as reported elsewhere [37]. 

We concluded that AmBisome at 3 mg kg-' or 
5 mg kg- ' every other day is an effective and well- 
tolerated treatment for pulmonary infiltrates in 
neutropenic patients. AmBisome 5 mg kg- ' every 

0.0 1 ). 

other day was adequate for the treatment of 
proven aspergilloses. Taking into account the find- 
ings among patients in the historical control group 
who were treated adequately with antimycotics, 
the significant reduction in lethality among 
patients with provedsuspected Aspergillus infec- 
tions was probably due more to the policy of early 
empiric antifungal treatment than to the use of 
liposomal amphotericin B by itself. Compared 
with conventional amphotericin €3, the superior 
antimycotic efficacy of AmBisome is not yet 
proven. A higher efficacy in febrile neutropenia 
was suggested by Prentice et al. [38], who reported 
preliminary results of a randomized study to com- 
pare AmBisome 1 mg kg- ', 3 mg kg-' and con- 
ventional amphotericin B in refractory fever of 
unknown origin and found resolution of fever in 
65'10, 73% and 60% of episodes respectively. 
Because it has fewer side-effects, liposomal 
amphotericin B may be the drug of choice for 
empirical therapy, but its high cost does not allow 
its routine use in adult patients [39]; in children 
liposomal amphotericin B may be a suitable 
alternative for therapy [24] and prophylaxis [40]. 

In conclusion, early empirical antifungal therapy 
with amphotericin B in neutropenic patients with 
pulmonary infiltrates clearly reduces the lethality 
of Aspergillus infections and is urgently rec- 
ommended for use in hospitals with high rates of 
Aspergillus infections, at least until more effective 
antifungal prophylaxis, more reliable and safer 
diagnostic methods or other equally efficient, less 
toxic and more cost-effective substances have been 
investigated. 
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