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Oral Itraconazole plus Nasal 
Amphotericin B for Prophylaxis of 
Invasive Aspergillosis in Patients 
with Hematological Malignancies 
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The use of oral itraconazole (200 mg daily) plus 
nasal amphotericin B (10 mg daily) for prophy- 
laxis of invasive aspergiilosis was evaluated in 164 
patients with hematological malignancies at risk 
due to presence of neutropenia and/or steroid 
therapy. This prophylactic regimen was evaluated 
for a period of two years. Two hundred and ninety 
patients with similar characteristics who were ob- 
served over the three-year period prior to the in- 
troduction of prophylaxis served as historical con- 
trol group. Environmental surveillance during the 
study period showed constant contamination of 
the air with Aspergillus. Prophylaxis significantly 
reduced the incidence of  proven invasive asper- 
gillosis from 12/290 to 0/164 (p = 0.004), and 
reduced the mortality rate from 8/290 to 01164. 
The incidence of proven plus probable aspergil- 
Iosis amounted to 34•290 in the control group and 
8/164 in the study group r(p = 0.01); the mortality 
rates were 11/290 (3.7 %) and 2/164 (1.2 %) 
respectively. All nasal cultures in the study group 
were negative for Aspergillus. The prophylactic 
regimen was well tolerated. Larger studies assess- 
ing each agent alone and in combination are 
necessary to confirm these observations. 

In recent years an increased incidence of invasive 
aspergillosis has been observed worldwide in im- 
munocompromised patients (1-3). The regimens 
currently available for therapy of aspergillosis are 
largely unsatisfactory, especially in patients with 
prolonged neutropenia and in transplanted pa- 
tients, in whom the mortality rate for pulmonary 
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aspergillosis is close to 100 % (2). This high mor- 
tality can be attributed mainly to the difficulty in 
establishing an early diagnosis and in delivering 
an effective dose of antifungal agents which can 
be tolerated by patients with parenchymal dys- 
function associated with the underlying disease 
(4--6). 

In recent years we have observed an increased in- 
cidence of invasive aspergillosis in our hema- 
tologic unit. In an effort to reduce the occurrence 
of invasive aspergillosis we introduced a prophy- 
lactic regimen consisting of a combination of oral 
itraconazole, a new azole derivative with a potent 
activity against Aspergillus (7), and nasal ampho- 
tericin B, which has been reported to be effective 
in preventing invasive aspergillosis in leukemic 
patients (8-10). In this preliminary study we 
present the results obtained with this regimen 
using an historical control group for comparison. 

Patients and Methods. Three hundred and 
eighty-four adult patients were admitted conse- 
cutively to the Hematologic Unit of Verona 
University in the period from 1 December 1989 to 
1 December 1991; 281 of these patients who were 
admitted for more than one week were enrolled 
for the study. Of these 281 patients, only those ful- 
filling the following inclusion criteria were con- 
sidered eligible for anti-Aspergillus prophylaxis: 
presence of apyrexia; presence of neutropenia 
(< 1000 polymorphonuclear leukocytes/pl) for 
more than 14 days; steroid treatment (> 60 nag of 
prednisone daily) for more than 20 days; 
neutropenia plus steroid treatment. Altogether 
174 patients fulfilled these criteria (11, 12). The 
underlying diseases in these patients are reported 
in Table 1, One hundred and sixty-four patients 
(94 %) received the antifungal prophylactic regi- 
men; six patients did not receive it because of 
their extremely poor general condition and in- 
ability to take oral therapy or use the nasal spray; 
four patients were apyretic but were already 
receiving i.v, amphotericin B because of a pre- 
vious diagnosis of fungal pneumonia. The 
prophylactic regimen was studied over a two-year 
period (1 December 1989 to 1 December 1991). 
During hospitalization patients received oral 
itraconazole (100 mg capsule b.i.d.) from 1 Decem- 
ber 1989 onwards, plus nasal amphotericin B 
(10 mg t.i.d.) from 1 March 1990 onwards. The 
three-month delay was due to technical problems 
in the preparation of the amphotericin B nebu- 
lizer. Amphotericin B nasal spray was prepared 
under conditions of sterile vertical air flow. 
Amphotericin B powder (50 mg) was recons- 
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tituted in 10 ml of distilled water. After  being dis- 
solved completely, 2 ml (containing 10 mg am- 
photericin B) were transferred under  sterile con- 
ditions into brown-glass vials equipped with a 
nebulizer (Simonetta, Italy). The administration 
of the two drugs was monitored by nurses. The 
prophylaxis was stopped if i.v. amphotericin B 
was started. Nasal swabs were taken for culture to 
detect Aspergillus before starting the prophylaxis 
and then every week. All patients received infor- 
mation about the prophylactic regimen and gave 
their consent. 

Environmental  air contamination was monitored 
by exposure of Sabouraud plates in each room 
every six weeks during the first year of the study. 
The Sabouraud plates were left in place for one 
hour, 1 m from the wall and 1 m from the ground. 
This monitoring was done by the infectious dis- 
ease control team of the hospital and by the 
microbiology department. 

Aspergillus pneumonia was defined as proven if 
documented histologically either in vivo or at 
autopsy, or as probable if diagnosed according to 

the criteria of Robertson and Larson (13) (clinical 
evidence and radiological evidence, i.e. presence 
of cavitation with "fungus ball" on chest x-ray 
and/or findings on CT scan compatible with asper- 
gillar lesions, and/or microbiological evidence, 
i.e. positive sputum cultures; but no histological 
evidence). Possible Aspergillus pneumonia was 
not considered (13, 14). Aspergillus species were 
identified according to standard methods (15). 
Autopsy was performed in all cases of  death oc- 
curring in patients with pulmonary infiltrates or 
central nervous system (CNS) lesions. The diag- 
nosis of CNS aspergillosis was based on histologi- 
cal data. 

As end-points of the study we determined the in- 
cidence of histologically proven Aspergillus pneu- 
monia and CNS aspergillosis, the incidence of 
probable Aspergillus pneumonia,  mortality due 
to proven and probable invasive aspergillosis, and 
the amount  of i.v. amphotericin B used in patients 
whose hospitalization exceeded seven days. 

Two hundred and ninety patients with similar 
characteristics who were observed during the 
three years before the introduction of  this an- 

Table 1: Characteristics of patients in the control group and study group. 

Control group Study group 
(no prophylaxis) (prophylaxis) 

Patients admitted 779 384 

Patients admitted for >7 days 509 (65 %) 281 (73 %) 

Patients at risk 290/509 (58 %) 174/281 (62 %) 
Neutropenia 142 77 
Neutropenia + steroids 70 41 
Steroids 78 56 

Underlying disease 
Acute myelogenous leukemia 91 52 
Acute lymphoblastic leukemia 39 22 
Chronic myelogenous leukemia, 5 9 
blast crisis 

Non-Hodgkin's lymphoma 78 47 
Hodgkin's lymphoma 21 7 
Myeloma 23 14 
Chronic lymphoproIiferative 21 11 
disorders 

Other 12 12 

Autologous BMT 17 12 

Allogenic BMT 0 0 

Median duration (range) of 
neutropenia (days) 

22 (9-100) 25 (14-75) 

BMT = bone marrow transplant. 
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tifungal prophylaxis (January 1987 to November 
1989) served as control group. During both the 
study period and the previous three-year period 
the therapeutic approach to the underlying 
hematological diseases and the supportive meas- 
ures used in proven or suspected fungal infections 
were the same. The dosage of amphotericin B was 
1 mg/kg i.v./day. The full dose was reached in 
three days. 

Results and Discussion. Table 2 compares the 
results in the study group receiving antifungal 
prophylaxis with the results in the historical con- 
trol group. Histologically proven Aspergillus pneu- 
monia and CNS aspergillosis decreased from 12 
to 0 cases (Fisher's exact test, p = 0.004). In the 12 
cases in the control group the mortality rate was 
91% (11/12). Probable Aspergillus pneumonia 
was observed in 22 of 290 (7.5 %) control 
patients, compared to 8 of 164 (5 %) patients on 
prophylaxis (p = NS). The incidence of proven 
aspergillosis and probable Aspergillus pneu- 
monia together dropped from 34/290 (12 %) to 
8/164 (5 %) in patients on prophylaxis (p = 0.01). 
This occurred in spite of constant environmental 
colonization with Aspergillus. The average total 
dose of i.v. amphotericin B given in our unit 
decreased from 188 mg per patient before the in- 
troduction of prophylaxis (62 treated out of 

299 = 21%) to 158 mg per patient during prophy- 
laxis (18 treated out of 164 = 18 %). Moreover, all 
weekly nasal cultures were negative for Aspergil- 
lus in patients on prophylaxis. 

The prophylactic regimen was well tolerated: 
only two patients complained of mild rhinor- 
rhagia while receiving the nasal amphotericin B, 
both of whom had thrombocytopenia. 

Air contamination with Aspergillus was constant- 
ly demonstrated during the first year of the study, 
with an average rate of contamination of Sabou- 
raud plates of 29 % (range 15-67 %). Of the 
species of Aspergillus isolated during the study, 
Aspergillus furnigatus was by far the most fre- 
quent (68 % of isolates). Aspergillus fumigatus 
(n = 78), Aspergillus glaucus (n = 13) and Asper- 
gillus niger (n = 12) accounted together for 89 % 
of the isolates. 

In the control group the incidence of invasive 
aspergillosis in neutropenic patients treated with 
steroids was 20 %, in patients with neutropenia 
12 % and in non-neutropenic patients receiving 
steroids 4 %. In the patients receiving prophy- 
laxis the corresponding rates of invasive aspergil- 
losis were 8 %, 5 % and 2 %, respectively. 

Candidemia was seen in 7 of 290 (2.4 %) patients 
in the control group and 4 of 164 (2.4 %) patients 

Table2: Incidenceandmortalityofinvasiveaspergillosisrelatedtouseofi.v. amphoteridnl3 inthecon- 
trol group and study group. 

Control group Study group P value* 
(no prophylaxis) (prophylaxis) 

Patients on prophylaxis 0/290 164/174 (94 %) - 

Proven aspergitlosis 121290 (4 %) 01164 p = 0.0134 
Pneumonia 9 0 
Deaths 8/9 0 

CNS involvement 3 0 
Deaths 3/3 0 

Probable aspergillosis 22/290 (7.5 %) 81164 (5 %) 
Pneumonia 22 8 
Deaths 0/22 2/8 (25 %) 

NS 

Total no. of cases 34/290 (12 %) 8/164 (5 %) p = 0.01 
(proven + probable) 

188 158 Average cumulative dose 
of amphotericin B (mg) 

30(18 %) Patients treated with i.v. 62 (21%) 
amphotericin B 

*Fisher's exact text; NS = not significant. 
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in the study group. Candida pneumonia was seen 
in 2 of 290 (0.6 %) patients in the control group 
and 2 of 164 (1.2 %) patients in the study group, 
No cases of hepatosplenic candidiasis were ob- 
served in either group. Oropharyngeal candi- 
diasis was diagnosed in 11 of 164 (6.7 %) patients 
receiving prophylaxis and was treated with 
fluconazole. 

Pulmonary aspergillosis is being observed with 
increasing frequency in various categories of im- 
munocompromised patients and is characterized 
by a high mortality rate (1-3). This development 
has stimulated research into the possible role of 
early and aggressive therapeutic use of am- 
photericin B (16-18) as well as of antifungal 
prophylaxis (8, 9, 19). 

In the period from 1987 to 1989 we too ex- 
perienced an increasing incidence of pulmonary 
aspergillosis with a high mortality rate in our 
hematological unit, also in patients with complete 
remission of the underlying disease. To deal with 
this problem, we conducted this two-year non- 
randomized pilot study using a prophylactic regi- 
men consisting of a combination of oral itracon- 
zole and nasal amphotericin B, Both drugs are ef- 
fective against Aspergillus. Amphotericin B has 
been found to be effective for prophylaxis in at 
least three studies (8-10). 

At regular intervals we monitored the air con- 
tamination with Aspergillus. A substantial per- 
centage of the exposed Sabouraud plates showed 
growth of Aspergillus, perhaps as a result of 
various renovations performed in our hospital 
during the last five years (20-22). Despite the 
heavy environmental contamination with Asper- 
gillus, we obtained the following results in the 
patients receiving the prophylactic regimen. 

Firstly, there was a decreased incidence in in- 
vasive aspergillosis (Table 2). Neither histologi- 
cally proven Aspergillus pneumonia nor CNS 
aspergillosis were documented during the two 
years of the study, as opposed to the previous 
three years without prophylaxis. Secondly, in con- 
trast to the previous three years, during the study 
we observed a significant decrease in mortality 
due to invasive aspergillosis (Table 2) in patients 
matched for underlying hematological diseases 
and treated with the same therapeutic regimens. 
Thirdly, the total amount of i.v. amphotericin B 
employed in the hematological unit during the 
two years of the study decreased by about 16 °/3 
compared with the previous three years. Con- 
sidering its toxicity and the discomfort caused to 
patients, this result seems relevant, particularly in 

view of the fact that the reduced use of i.v. am- 
photericin B had no impact on the mortality rate. 
This observation is in contrast to recent reports 
showing a constant increase in the use of i.v. am- 
photericin B in hematology/oncology services 
(23). Fourthly, nasal cultures were invariably 
negative for Aspergillus. Compliance with the 
prophylactic regimen was excellent and side ef- 
fects were minimal. 

Although this was a pilot study, the results indi- 
cate the possibility of decreasing the incidence of 
invasive aspergillosis and related mortality in a 
high-risk population exposed over a period of 
time to a high degree of environmental conta- 
mination with Aspergillus. Although we cannot 
exclude that the air contamination may have been 
higher in the previous three years, the constant air 
contamination found during the study period con- 
trasts with both the absence of positive nasal cul- 
tures and the tow incidence of Aspergillus pneu- 
monia in patients receiving the prophylactic 
regimen. 

Most cases of failure of prophylaxis were ob- 
served in the neutropenic patients, however in- 
cidence of invasive aspergillosis was clearly 
reduced compared to that in the neutropenic 
patients in the control group (6 % vs. 15 %). An 
explanation for this could be the variability of 
itraconazole serum levels in neutropenic patients 
(24). Invasive Candida infections were relatively 
rare in our patients and were not affected by the 
prophylactic regimen. 

Our results need to be confirmed in randomized 
studies in larger populations of patients at risk, as- 
sessing the drugs given alone and in combination 
versus placebo controls. If the efficacy of our 
regimen is confirmed, this well tolerated, relative- 
ly inexpensive prophylactic regimen could be 
used in different groups of patients at risk for in- 
vasive aspergillosis, particularly neutropenic 
patients in hospitals where expensive air control 
systems are not available and possibly also AIDS 
patients in whom Aspergillus infections are seen 
with increasing frequency (6, 25, 26). 
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Antiviral and Immunological Effects 
of Escalating Low Doses of 
Zidovudine in HIV-Positive Patients 
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"l~venty-eight patients with different stages of  
HIV infection who had not undergone antiretro- 
viral pretreatment were treated with an escalating 
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