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Summary The incidence of invasive fungal infections 
after bone marrow transplantation (BMT) was ana- 
lyzed in 303 consecutive marrow graft recipients (allo- 
geneic n=271,  autologous n=27 ,  syngeneic n=5). All 
patients received inhalations with amphotericin B 
(10 mg twice daily) during neutropenia. The overall in- 
cidence of invasive fungal infections within the first 120 
days after transplant was 3.6% (11/303; aspergillosis: 6; 
yeast infection: 5). Four of the 11 cases occurred early, 
and seven cases were observed after neutrophil recove- 
ry and discontinuation of amphotericin B inhalation 
treatment. Late infection was significantly associated 
with the development of acute graft-versus-host dis- 
ease. Four of the 11 infections (early 2/4; late: 2/7) were 
observed in patients with a history of previous fungal 
infection. Other patient and treatment characteristics 
were not helpful in defining potential risk factors. In 
particular, the incidence of invasive fungal infections 
did not differ between patients with more or less strict 
reverse isolation measures. Occasional side effects such 
as initial mild cough and bad taste were rare, usually 
disappeared during continued administration, and were 
in no case the reason for discontinuation of treatment. 
These data suggest that aerosolized amphotericin B 
may be a useful, convenient, and efficient prophylactic 
antifungal regimen in BMT. 
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Introduction 

Invasive fungal infections are increasingly being re- 
ported as an important cause of morbidity and mortali- 
ty in immunocompromised patients [5, 17]. Bone mar- 
row graft recipients are at a particular risk, as the inten- 
sive radio- and/or chemotherapy causes damage of the 
mucosal barriers in addition to ablation of immuno- 
competent cells. Moreover, immunologic complications 
in allogeneic bone marrow transplantation (BMT) pro- 
long the period at risk beyond recovery from neutrope- 
nia. Once established, invasive fungal infections are dif- 
ficult to control. In an analysis of fungal infections in 
more than 1500 BMT recipients the case fatality rates 
were 73% for Candida infections and 84% for Aspergil- 
lus infections [13]. Many transplant centers have estab- 
lished programs aimed at reducing the incidence of fun- 
gal infections. Protective environments with high-effi- 
ciency air filtration [23] and the administration of oral 
antifungal agents are used widely in BMT patients. The 
impact of such measures on the prevention of fnngal 
infections, however, has remained highly controversial. 
There have been no controlled studies proving the effi- 
cacy of air filtration for the prevention of air-borne fun- 
gal disease such as aspergillosis, and oral polyene anti- 
fungals have not convincingly been shown to signifi- 
cantly reduce the incidence of deep fungal infections 
[11]. More recent studies have evaluated the role of sys- 
temically active antifungal drugs such as fluconazole or 
i.v. amphotericin B (AraB) [4, 21]. Fluconazole, howev- 
er, is inactive against Aspergillus species and most oth- 
er nonyeast fungal species, and there has been concern 
about the emergence of resistant Candida species fol- 
lowing intensive use of this agent [281. AraB has also 
been given with some success as a nasal spray in an at- 
tempt to prevent colonization of the airways and subse- 
quent invasive pulmonary infections by Aspergillus in 
patients with leukemia and transplant recipients [6, 12]. 
More recent experimental animal [22] and human stud- 
ies with a limited number of patients [2] suggested ben- 
eficial effects of aerosolized Arab inhalation therapy. 
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In the present study such an aerosolized AmB inhal- 
ation program was used in 303 consecutive adult BMT 
patients treated at the University of Ulm BMT unit 
over the past 12 years. This paper presents the results 
of this observational study. 

Patients and methods 

Aerosolized AmB inhalation program 

Treatment with aerosolized AmB was initiated 1-6 days prior to 
grafting and was continued until neutrophil recovery to 
> 1.0 • 109/1. AmB (10 mg) was dissolved in sterile water (5 ml) 
and applied in a reservoir attached to a sterilized face-mask nebu- 
lizer (Inhalette, Dr~iger, Germany). The air-flow was set at 6- 
8 ml/min, and the patients were asked to inhale the solution by 
regular deep brething over a period of 10-20 rain. The inhalation 
treatment was done twice daily. 

Patients 

Three hundred and three consecutive adult patients admitted for 
autologous or allogeneic bone marrow transplantation at Ulm 
University hospital from May 1980 to October 1992 were in- 
cluded in this analysis. Details of the patients, underlying dis- 
eases, donor matching, and conditioning regimens are given in 
Table 1. All patients received a Hickman catheter. During the pe- 
riod of neutropenia (neutrophil count <0.5 x 109/1) the patients 
were either kept in sterile plastic isolators with laminar air flow 
and high-efficiency particulate air filtration (LAF/HEPA; 
n = 114), or they were housed with barrier nursing precautions in 
single non-LAF rooms (n = 189) that were equipped with stand- 
ard hospital room air filters (R grade/class II according to 
Deutsches Institut far Normung, DIN), HEPA filters (S grade/ 
class I according to DIN), or no special air filtration. The patients 
received sterile food during the period of profound neutropenia. 
They received oral antibacterial prophylaxis with a variety of 
agents (usually single-drug quinoline prophylaxis) and oral AmB 
suspension (4x 500 rag/day; n =293), or fluconazole (1 x 100 mg/ 
day; n =-i0). Beginning in 1984, patients with positive donor and/ 
or recipient serology for CMV received biweekly immunoglobu- 
lin therapy. 

Table 1 Patient characteristics and BMT modalities (CsA cyclos- 
porin A, MTX methotrexate, TBI total body irradiation, TLI to- 
tal lymphoid irradiation) 

Patients 

Number 303 
Sex (female: male) 121 : 182 
Age (years, median, range) 30, 15-55 

Evaluation and definitions 

Invasive fungal infections were defined as (a) identification of 
fungal infection by biopsy or at autopsy, (b) fungemia docu- 
mented by at least one positive blood culture drawn from a pe- 
ripheral vein and/or from a Hickman catheter, and (c) pulmonary 
infiltrates with identification of fungi in histology and/or bron- 
choalveolar lavage, or with repeated sputum cultures positive for 
AspergiUus. This definition, which includes "proven" invasive 
fungal infections (histological demonstration, culture from nor- 
mally sterile sites) and "probable" invasive infections (isolation 
by bronchoscopy, isolation from sputum for Aspergillus), is simi- 
lar to the criteria used in an ongoing joint study of the EBMT and 
the EORTC on invasive fungal infections in BMT patients. Stand- 
ard microbiological methods for the cultivation and identification 
of fungal organisms were used [9]. 

The patients were followed until death or day 120 after trans- 
plant. Of the 62 patients who died during the observation period, 
32 were autopsied. No case of an unexpected fungal infection was 
observed. All  patients with fever underwent a diagnostic workup 
including at least two blood cultures (central and peripheral), a 
urine culture, cultures from other suspected sites of infection, and 
a chest X-ray. Patients with fever who did not respond to therapy 
were repeatedly evaluated at least twice weekly. Patients with 
persistence of fever for more than 7-10 days received empirical 
AmB therapy. For patients with clinically stable condition and 
signs of peripheral hematopoietic reconstitution, empirical AmB 
therapy was instituted only if fever did not resolve after 3 addi- 
tional days. All patients with proven or probable invasive fungal 
infections were immediately treated with intravenous AmB and 
flucytosine. For statistical evaluation of risk factors Fisher's exact 
test was used. 

BMT modality 

Allogeneic, id sib 238 
Allogeneic, non-id/related 21 
Allogeneic, unrelated 12 
Syngeneic 5 
Autologous 27 

Diagnosis 

Acute leukemia 167 
Chronic myeloid leukemia 80 
Aplastic anemia 29 
Other 27 

GvHD prophylaxis 

None 32 
CsA -+ MTX or prednisolone 147 
T-cell depletion 89 
MTX 33 

Conditioning regimens 

TBI + chemotherapy 242 
TLI + chemotherapy 19 
Chemotherapy only 42 

Results 

Incidence of invasive fungal infection 

The overall incidence of invasive fungal infection dur-  
ing the observation period was 11/303 (3.6%). Four in- 
fections occurred during neutropenia and aerosolized 
Arab inhalation treatment, and seven were observed 
after neutrophil recovery and discontinuation of pro- 
phylactic treatment (Table 2). 

Table 2 Incidence of invasive fungal infections within 120 days 
after BMT 

No. (%) of patients with 

Aspergillosis Yeast infection 

During neutropenia 2 (0.7%) 2 (0.7%) 
After neutropenia 4 (1.3%) 3 (1.0%) 
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Table 3 Clinical of BMT patients with invasive fungal infections (1. CP) 

Patient no. Disease GvHD* Fungus Diagnosis Organs Outcome During inhal. Prev. infect. 

23 CML 1. CP none Candida Blood culture blood, lung fatal + - 
84 CML AP none Aspergillus Histology lung fatal - + 

103 AML 1. CR 2 Aspergi l lus  Sputum culture lung survived - - 
125 AUL l. Rel. none Aspergillus Histology multiple fatal + - 
169 CML 1. CP 2 Candida BAL culture lung fatal - - 
175 ALL 2. Rel. 4 Candida Histology lung fatal + + 
217 AML 2. CR 2 Asperg i l lus  Sputum culture lung survived - + 
248 CML 1. CR 4 Aspergillus BAL culture multiple fatal - - 
265 AML 1. CR 2 Trichosporon Blood culture blood survived - - 
290 AML refr. none Aspergillus Histology multiple fatal + + 
296 RAEB-T 4 Candida Histology multiple fatal - - 

* CP = Chronic phase, AP = Accellerated phase, CR = Comlete remission, REL = Relapse, REFR = Refractory, BAL = Broncho- 
alveolar lauage 

Six infections were caused by Aspergillus species. 
Two of these were early and four were late infections 
(Table 3). In all cases of invasive aspergillosis the initial 
manifestat ion was pneumonia .  In three patients dissem- 
inated aspergillosis with multiple organ involvement  
was subsequently demonst ra ted  at autopsy. Three  of 
the four patients with late aspergillosis had acute 
G v H D .  I n  one pat ient  aspergillosis had histologically 
been  proven  during previous t rea tment  of advanced 
chronic myelogenous  leukemia.  The  infection presuma-  
bly relapsed after transplant, while the pat ient  develop- 
ed cytomegalovirus interstitial pneumonitis .  In two oth- 
er patients with invasive aspergillosis after transplant  
invasive fungal infection had been clinically suspected 
during earlier admissions. 

Five of the infections were caused by yeasts (Table 
3). One  patient  had fungemia due to Trichosporon bei- 
gelii without documented  deep-seated infection. The 
remaining four patients had disseminated candidiasis 
including the lungs, or pu lmonary  infection without 
other definite sites involved. In two of the five patients 
the yeast infection occurred early. In one of these two, 
fungal pneumonia  had been suspected during previous 
chemotherapy-associa ted severe neutropenia.  

Ou tcome  of invasive fungal infection 

Eight of the 11 patients died. All had received antifun- 
gal therapy,  initially with i.v. AraB plus flucytosine. The 
infection was fatal in all four  cases that occurred early 
after transplant  (Table 3). Three  of the seven patients 
with late infection survived. Two of the survivors had 
multiple lung infiltrates with repeated  isolation of As- 
pergillus f rom sputum, and one patient  had fungemia 
due to Trichosporon beigelii. Death  due to invasive 
fungal infection accounted for 13% (8/62) of  deaths ob- 
served during the observat ion period (Table 4). Au-  
topsy pe r fo rmed  in 32 of the 62 patients who died dur- 
ing the observat ion period did not reveal  a case of "un- 
expected"  invasive fungal infection. 

Risk factors for the occurrence of invasive fungal 
infections 

The  cases of fungal infections were equally distributed 
through the observat ion period. Three  cases of fungal 
infection occurred in patients 1-100, three cases in pa- 
tients 101-200, and five cases in patients 201-303. 
There  were no statistically significant differences in the 
incidence of invasive fungal infections between patients 
receiving an allogeneic (11/271) versus an autologous 
(0/27) mar row graft (p = 0.35) or be tween patients re- 
ceiving B M T  for malignancy (11/274) versus aplastic 
anemia (0/29, p =0.32). Two invasive fungal infections 
occurred in the 89 recipients of a T-cell-depleted mar-  
row graft, compared  with nine cases in the 182 patients 
receiving immunosuppressive t rea tment  with metho-  
trexate and or cyclosporin A for G v H D  prophylaxis 
(p = 0.24). There  was also no difference between the in- 
cidence of invasive fungal infections in patients t reated 
in strict reverse isolation in special bed systems and pa- 
tients t reated in single rooms (3/114 vs. 8/189, p =0.35). 
This was found for invasive fungal infections observed 
during neutropenia  and isolation (2/114 vs. 2/189, 
p = 0.48) and after the end of isolation (1/114 vs. 6/189, 
p =0.19). Six of the seven cases of fungal infections aft- 
er recovery f rom neutropenia  were observed in the 123 

Table 4 Causes of death within 120 days after BMT (IP intersti- 
tial pneumonia) 

Cause No. of patients 

Interstitial pneumonia 22 
Relapse 12 
Fungal infection 8 a 
Bacterial infection 3 
Toxoplasmosis 3 
Viral infection (not IP) 2 b 

Other 12 ~ 

62 (20.5%) 

Includes one patient with fungal pneumonia and CMV-IP. 
b Hepatitis C n = 1; encephalitis n -- 1. 
~ Veno-occlusive disease n = 6; bleeding n--2; drug toxicity n = 4 
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patients who survived the first 30 days after allogeneic 
BMT and who developed aGvHD. Only one case oc- 
curred in the 143 recipients of an allogeneic marrow 
graft with a survival of more than 30 days and without 
aGvHD (p =0.04). 

Empiric systemic antifungal therapy 

AraB and flucytosine treatment as part of the empiric 
treatment of unresponsive fever during neutropenia 
were used in 56 of the 303 (18%) patients. As fever re- 
solved in the majority of cases with granulocyte recove- 
ry, and systemic treatment was stopped if no organ in- 
fection was documented, the late use of i.v. AmB treat- 
ment resulted in a very short duration of treatment 
(median 4 days). 

Tolerance 

Aerosolized AmB was well tolerated in all patients. A 
mild cough and a bad taste occurred occasionally dur- 
ing the first inhalation treatment but disappeared dur- 
ing subsequent treatment, and pretreatment with inhal- 
ative bronchodilators was not necessary. In all patients 
the aerosolized Arab inhalatioin treatment was per- 
formed as scheduled, even during periods of severe sto- 
matitis when oral intake of other medications was im- 
possible. No patient developed an increase of serum 
creatinine above 1.5 x normal level during AmB inhala- 
tion treatment. Increases of liver enzymes were com- 
mon after transplant but were associated with the use 
of cyclosporin A and/or methotrexate treatment for 
GvHD prophylaxis, the development of GvHD, or 
veno-occlusive disease of the liver. No increases of pre- 
viously normal liver enzymes were seen in the reci- 
pients of a T-cell-depleted marrow graft who did not 
develop GvHD. 

Discussion 

In this large observational single-center study of 303 
consecutive adult marrow graft recipients we report a 
low incidence of invasive fungal infections. Only 11 pa- 
tients (3.6%) developed invasive fungal infections dur- 
ing the first 120 days after BMT. We think this observa- 
tion is valid for several reasons. First, the criteria and 
definitions for diagnosis of invasive fungal infections 
used in this report are similar to those used by other 
investigators [2, 4, 5, 27] and allow the inclusion of 
"probable invasive fungal infection" in patients without 
histologic demonstration of deep-seated fungal infec- 
tion [20]. Second, unlike in other reports, only 18% of 
the patients in the present series were treated with ear- 
ly empiric antifungal therapy. A delay in the use of sys- 
temic antifungal treatment seems, by itself, to be an ac- 
ceptable surrogate marker for the efficiency of antifun- 

gal prophylaxis [3]. The early use of systemic antifungal 
drugs may have an additional prophylactic effect and 
delay or impair the firm diagnosis of invasive fungal in- 
fection [18]. Third, the study period in this series cov- 
ered a major fire accident at the building next to the 
BMT ward, the subsequent reconstruction, and the 
move of our whole department from an older to a new 
hospital with ongoing construction work at the new 
hospital. Construction work on or close to hematology 
wards is a known risk factor for invasive aspergillosis 
[10, 16]. This fact argues against an especially low envi- 
ronmental risk in our study. The results of this study 
compare favorably with the incidence of invasive fungal 
infections after BMT reported by other investigators. 
In the largest analysis, of more than 1500 BMT pa- 
tients, an incidence of 16% was observed [13]. The inci- 
dence of invasive fungal infections in other studies 
shows wide variations, with an incidence of Aspergillus 
infection ranging from 4 to 24% [2, 13, 21, 27] (com- 
pared with < 2% in the present study) and of invasive 
Candida infections between 11 and 12% [5, 26] (com- 
pared with 2.2%). A notable exception is a recently re- 
ported series of patients included in a prospective ran- 
domized multicenter trial of fluconazole prophylaxis 
[4]. The incidence of aspergillosis in that study was 
< 1%. The patients, however, had a much shorter fol- 
low-up period, and more than 50% received early em- 
piric i.v. AmB, variables making a proper comparison 
with the patients in this study impossible. A low inci- 
dence of invasive aspergillosis with < 1% of cases oc- 
curring prior to engraftment in allogeneic transplants 
(comparable to the < 1% in our series) compared with 
3.5% in autologous transplant patients was reported in 
one study from the Johns Hopkins Oncology Center 
[27]. Patients evaluated at the center were younger, a 
fact that may decrease the incidence of invasive fungal 
infections [25], and were housed in HEPA-filtered sin- 
gle rooms. Unfortunately, it was not stated how many 
patients were actually given early empiric i.v. AmB, 
and no data on other fungal infections were given. At 
the other extreme is a report in which the observed in- 
cidence of invasive fungal infection was as high as 49% 
[19]. The majority of cases in that study occurred in pa- 
tients receiving a T~cell-depleted marrow graft, and the 
authors suggested T-cell depletion to represent a major 
risk factor for fungal infections. T-cell depletion was 
used for GvHD prophylaxis in 33% of our allogeneic 
marrow graft recipients, but no increase in the frequen- 
cy of fungal infections was observed. 

The consistently low incidence of invasive fungal in- 
fection in our patients treated over a 12-year period, 
that appeared to be independent of type of transplant, 
underlying disease, and GvHD prophylaxis, and also of 
the type of isolation during the early transplant period, 
leads us to assume that the aerosolized AmB inhalation 
program was effective. Beneficial effects of AraB inhal- 
ations in the treatment of pulmonary fungal infections 
were reported more than 20 years ago [15, 24]. This 
prompted us to include AmB inhalations in our infec- 
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tion prevention protocol beginning in 1980. Due to the 
excellent tolerance and the lack of toxicity, this prophy- 
laxis was performed in 303 consecutive marrow graft 
recipients without a single exception. AraB inhalations 
were administered to patients with severe stomatitis un- 
able to take oral medications. AmB nasal spray has 
meanwhile been reported to be effective in the preven- 
tion of sinobronchial Aspergillus infections in neutrop- 
enic patients in two studies [6, 12], but no reduction of 
Aspergillus infection was observed in another trial [7]. 
Conneally et al. reported that no case of invasive asper- 
gillosis occurred in 34 patients receiving AraB inhala- 
tions during neutropenia, compared with an incidence 
of 11.4% in 123 patients serving as historical controls 
[2]. However, only 14 and 36 patients in the two respec- 
tive groups were marrow graft recipients. The low tox- 
icity of AraB inhalations at a dose of 10 mg twice daily 
was also reported in a phase-I trial of 26 patients. In 
this analysis it was demonstrated that systemic absorp- 
tion of AraB did not occur at dose levels of 5, 10, or 
15 mg twice daily but was observed in 3/5 patients re- 
ceiving 20 mg twice daily. No cases of invasive fungal 
infections occurred in the patients during the study pe- 
riod [14]. The even distribution of AmB in the lungs 
after inhalation and the deposition of the drug at 2 and 
14h postinhalation was recently elegantly demon- 
strated in a small trial using radiolabeled AmB [1]. The 
results of our study with a far larger patient number 
provide another important piece of evidence for the ef- 
ficiency of AraB inhalations in the prophylaxis of inva- 
sive fungal infections in BMT. Although AmB inhala- 
tion was introduced primarily to reduce the risk of pul- 
monary aspergillosis during neutropenia, our results in- 
dicate a low incidence of all kinds of invasive fungal 
infections even after the end of inhalations. The latter 
fact may be due either to some accumulation of aero- 
solized AraB in the lungs or to prevention of acquisi- 
tion of subclinical fungal colonization that may pro- 
gress to invasive fungal pneumonia in the further 
course of BMT. 

Previous attempts to reduce the incidence of deep 
fungal infections after bone marrow transplantation 
varied strongly in costs and convenience, and the effica- 
cy of most measures has not been proven in prospective 
controlled trials. Placing patients in protective environ- 
ments with HEPA and LAF equipment for the early 
post-transplant period has been advocated by some in- 
vestigators as an effective means of reducing invasive 
aspergillosis [23] but has not been confirmed by others 
[21], and there appears to be no effect on the incidence 
of yeast infections [5]. In our study no difference be- 
tween isolation procedures was observed. This fact may 
indicate, however, that AraB inhalations have been ef- 
fective enough to eliminate potentially environmental 
risks, rather than showing that air filtration is of no val- 
ue. In one study showing a beneficial effect of AraB 
nasal spray, the reduction of invasive aspergillosis was 
observed with introduction of the prophylaxis, but not 
with different changes in the structure of the hematolo- 

gy ward prior to initiating intranasal AraB. These ob- 
servations may be of major importance regarding the 
need of protective environments in BMT units. As a 
consequence of our results, we have stopped treating 
patients in LAF isolators and we have observed no in- 
crease in fungal infections. 

An alternative or adjunct prophylactic measure 
would be the use of systemically administered chemo- 
prophylaxis. Rousey and colleagues have provided data 
from a cohort analysis suggesting that prophylactic i.v. 
AmB is associated with a reduced risk of invasive as- 
pergillosis in allogeneic marrow transplant recipients, 
although the incidence of Aspergillus infection in the 
prophylaxis group was still more than fourfold higher 
than that observed in our study [21]. In a similar study 
in autologous BMT patients a reduction in fungal colo- 
nization but only an insignificant trend towards fewer 
systemic fungal infections was reported [18]. Further- 
more, the intravenous use of AraB was associated with 
frequent transfusion-related complications in this trial 
[18]. Fluconazole administered at a dose of 400 mg dai- 
ly proved to be efficient in reducing invasive fungal in- 
fections in one large-scale randomized trial with a short 
follow-up [4]. However, the emergence of resistent 
yeasts, especially Candida krusei, as pathogens in pa- 
tients receiving fluconazole prophylaxis has been re- 
ported [28]. Another disadvantage of fluconazole is its 
low or absent activity against Aspergillus. Itraconazole 
has been reported to be effective in treating Aspergillus 
infections [8], but conclusive data on its use for antifun- 
gal prophylaxis are not available. Due to the excellent 
tolerance and the absence of side effects, AraB inhala- 
tions may be easily combined with these other meas- 
ures for prophylaxis and may result in a further reduc- 
tion of invasive fungal infections in BMT patients. 

In spite of the low incidence, invasive fungal infec- 
tions remained a significant problem. Eight of the 11 
patients died of their fungal infection (73%) although 
antifungal treatment was initiated early. This high fatal- 
ity rate reflects that observed by others [13]. Invasive 
fungal infections accounted for 13% of all causes of 
death during the observation period and were thus as 
important as other infectious agents (bacterial, viral, 
and protozoal) combined, if interstitial pneumonia is 
excluded. Four of the 11 cases were observed in pa- 
tients with previously suspected or proven fungal infec- 
tion. It is well known that fungal infections during che- 
motherapy put the patient at high risk for recurrence 
during subsequent treatment cycles [20]. Our data indi- 
cate that the use of Arab inhalations is probably not 
sufficient to prevent invasive fungal infections in this 
situation and that more aggressive prophylaxis is re- 
quired. Whether intravenously administered AraB or 
other systemic antifungal drugs are sufficient, or wheth- 
er surgical removal of the involved tissue is needed can- 
not be answered at present. The observation stresses, 
however, that optimal antifungal prophylaxis in BMT 
should begin prior to transplantation during previous 
chemotherapy. If prophylaxis with Arab inhalations is 
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pe r fo rmed  during this t r ea tment  per iod  it may  be possi- 
ble to reduce  the n u m b e r  of  B M T  candidates  with 
preexist ing or  previous  fungal  infections. T he  evalua- 
t ion of  the efficacy of  A r a b  inhalat ions in this sett ing is 
urgent ly  necessary to give definite r ecommenda t ions .  

A n o t h e r  potent ial ly  useful measure  for  fur ther  re- 
ducing fungal  infections after  B M T  would  be  to cont in-  
ue AraB  inhalat ions for  a longer  per iod  in pat ients  at 
an increased risk. In our  study, seven cases of  invasive 
fungal infections occur red  after the end of  the inhala- 
t ion p rogram,  and six of  the seven were  observed  in pa- 
tients receiving t r ea tment  for  G v H D .  D u e  to the excel- 
lent tolerance,  it seems reasonable  to cont inue  A m B  in- 
halat ions in this pat ient  g roup  on  an outpa t ien t  basis 
dur ing immunosuppress ive  t rea tment .  
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