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Summary. We report on the treatment of invas- 
ive aspergillosis with the new triazole antimycotic 
agent itraconazole. All 11 patients suffered from 
pulmonary invasive aspergillosis. Two patients 
also had cerebral aspergillosis; in one of these 
patients the paranasal sinuses were also invaded. 
Underlying diseases were acute lymphoblastic 
leukaemia (n= 3) ,  acute myeloid leukaemia 
(n = 4); one patient underwent allogeneic bone 
marrow transplantation before he developed 
aspergillosis; another was transplanted after 
successful aspergillosis treatment, liver cirrhosis 
(n = l ) ,  lung infarction after pulmonary embolism 
(n = l ) ,  chronic bronchitis after pulmonary 
tuberculosis ( n =  1) and AIDS (n= 1). In five 
cases initial diagnosis was established by means 
of mycological methods and clinical signs. In six 
patients invasive pulmonary aspergillosis was 
initially diagnosed due to the clinical criteria 
presented in this paper. Secondary mycological 
confirmation after onset of therapy was achieved 
in five out of these six patients. All of the patients 
initially responded to therapy. One female patient 
experienced a relapse of aspergillosis and died of 
cerebral involvement and relapsing leukaemia. 
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Two further patients died due to underlying 
diseases (pulmonary embolism, relapsing leu- 
kaemia). Nine patients (82%) were cured of the 
mycosis, including the patient with cerebral 
involvement; two underwent surgical resection of 
residual pulmonary lesions. Itraconazole is a very 
effective drug for treatment of invasive asper- 
gillosis. Therapeutic efficacy can be optimized by 
early diagnosis using clinical criteria and prompt 
start of treatment. 

Zusammenfassung. Wir berichten uber die 
Behandlung der invasiven Aspergillose mit dem 
neuen Triazol-Antimykotikum I traconazol. Bei 
allen 11 Patienten lag ein Befall der Lunge vor, 
zweimal zusatzlich des Gehirns, einmal der 
Nasennebenhohlen. Grundkrankheiten waren: 
akute lymphatische Leukamie (n=3), akute 
myeloische Leukamie (n= 4); einmal Zustand 
nach allogener Knochenmarktransplantation, ein 
anderer Patient wurde nach erfolgreicher 
Behandlung der Aspergillose allogen transplan- 
tiert, Leberzirrhose (n = l ) ,  Lungeninfarkt nach 
Lungenembolie (n = I ) ,  chronische Bronchitis bei 
Zustand nach Lungentuberkulose (n= I ) ,  AIDS 
(n = 1). Bei funf Patienten wurde die Diagnose 
initial durch mykologische Methoden gestellt. Bei 
sechs Patienten erfolgte die Diagnose anfangs 
allein nach den klinischen Kriterien, die von uns 
dargestellt werden. Bei funf dieser Patienten 
konnte nach Therapiebeginn die Diagnose auch 
mykologisch gesichert werden. Alle Patienten 
sprachen initial auf die Therapie mit Itraconazol 
an. Eine Patientin mit Relaps der Mykose ver- 
starb an einer zerebralen Aspergillose bei Rezidiv 
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der Leukamie. Zwei weitere Patienten verstarben 
an ihrer Grundkrankheit (Lungenembolie, Rezi- 
div der Leukamie). Neun Patienten (82%) wur- 
den von der invasiven Aspergillose geheilt, 
einschliefllich eines Patienten mit zerebraler 
Beteiligung. Bei zwei Patienten wurden pulmo- 
nale Restbefunde operativ entfernt. Damit 
erweist sich I traconazol als ein hochwirksames 
Medikament zur Behandlung der invasiven 
Aspergillose. Ein friihzeitiger Einsatz nach Friih- 
diagnose der Erkrankung entsprechend den von 
uns dargestell ten klinischen Kriterien f ihr t  zu 
einer Heilungsrate von iiber 80%. 

Introduction 

Invasive aspergillosis is a dangerous and life- 
threatening infectious complication affecting 
immunocompromised patients or patients suffer- 
ing from other chronic diseases [l-61. In most 
cases ‘fever of unknown origin’ is the only initial 
clinical symptom [2, 7-91 but the disease often 
shows a fulminant progress with concomitant 
development of severe clinical courses. Diagnostic 
procedures for mycologic assessment are time 
consuming and have limited sensitivity [ 101. Final 
diagnosis is often only made by post-mortem 
examination [ 1 1, 121. Early diagnosis and onset 
of therapy is therefore a challenge for the 
clinician. 

In the present paper we describe our results 
on the treatment of invasive pulmonary and 
cerebral aspergillosis with the triazole itracona- 
zole. Based on clinical signs and radiological 
features of highly suspected aspergillosis, therapy 
was started only a few days after onset of symp- 
toms and weeks to months before mycological 
confirmation of diagnosis could be established. 
The combination of an effective antimycotic drug 
with early diagnosis and onset of therapy 
improves therapeutic efficacy considerably. 

Patients and methods 

The patients described in the paper were being 
treated in the University Hospital of Freiburg 
because of different diseases, mainly haematolog- 
ical malignancies. They were included into the 
study between March 1989 and June 1991 
according to the criteria defined in the ‘Results’ 
section by cooperation of clinicians, radiologists 
and mycologists. In  all patients routine clinical 
chemical, bacteriological, virological and myco- 

logical diagnostic procedures were performed 
with blood cultures, urine, stool and broncho- 
alveolar lavage specimens. Serological tests for 
aspergillosis included indirect haemagglutination 
(Roche, Grenzach, Germany) and demonstration 
of precipitating antibodies (immunodiffusion, 
counterimmunoelectrophoresis; antigens were 
from Pasteur Diagnostika, Freiburg i. Br., Ger- 
many). Serological tests for candidosis were 
indirect haemagglutination, indirect immuno- 
fluorescence and immunodiffusion. 

Diagnostic imaging included ultrasound exam- 
ination of the abdomen and chest X-ray as a 
matter of routine. I n  selected cases computerized 
tomography of the lung and, if the patient showed 
neurological symptoms, also of the brain was 
performed. A short clinical overview of the 
patients described in this paper follows: 
WEB: 

HS: 

SH: 

NT: 

HPK: 

WL: 

Age 49 years; male; -acute lymphoblastic 
leukaemia (GALL) 1 1 /88; chemotherapy; 
diagnosis of pulmonary aspergillosis 12/88, 
diagnosis of cerebral aspergillosis 2/89; 
complete remission of leukaemia and 
aspergillosis. 
Age 32 years; male; acute myeloid leu- 
kaemia (AML, FAB M2) 8/89; chemo- 
therapy; diagnosis of aspergillosis 9/89; 
resection of several pulmonary lesions 
10/89; allogeneic bone marrow transplan- 
tation 2/90; complete remission of leu- 
kaemia and aspergillosis. 
Age 23 years; female; acute myeloid leu- 
kaemia (AML, FAB M5a) 12/88; after four 
courses of chemotherapy 12/88-6/89, only 
partial remission of leukaemia; allogeneic 
bone marrow transplantation 7/89: 
relapse of leukaemia 11 /89; diagnosis of 
pulmonary aspergillosis 12/89; the patient 
died 5/90 of pulmonary and cerebral 
aspergillosis and relapsing leukaemia. 
Age 40 years; male; acute myeloid leu- 
kaemia (AML, FAB M2) 11 /89; chemo- 
therapy; diagnosis of pulmonary 
aspergillosis 12/89; resection of residual 
lesions of mycosis 2/90; further chemo- 
therapy; complete remission of leukaemia 
and aspergillosis. 
Age 50 years; acute lymphoblastic leu- 
kaemia (c-ALL) 12/82; chemotherapy; 
relapses of the leukaemia 7/88, 6/89, 
1 1 /89; diagnosis of pulmonary aspergillosis 
12/89; died 7/90 of relapsing leukaemia. 
Age 23 years; male; acute lymphoblastic 
leukaemia (c-ALL) 4/90; chemotherapy; 
diagnosis of pulmonary aspergillosis 5/90; 
relapse of leukaemia 9/91. 
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IG: 

MW: 

TH: 

PJ: 

NK: 

Age 46 years; female; acute myeloid leuke- 
mia (FAB MI)  3/90; chemotherapy; 3/91 
relapse of leukaemia; diagnosis of asper- 
gillosis 4/9 1. 
Age 34 years; male; alcoholic liver cir- 
rhosis; laparotomy for perforated duo- 
denal ulcer; candida sepsis, candida 
peritonitis and pneumonia; after successful 
anti-candida therapy and antibiotic ther- 
apy, fever and pulmonary infiltrations 
highly suspective for aspergillosis; success- 
ful therapy with itraconazole. 
Age 64 years; female; known cardiac 
arrhythmia; admission for pulmonary 
embolism and lung infarction; pneumonia 
only partly responsive to antibiotic ther- 
apy; diagnosis of aspergillus pneumonia, 
rapid resolution of the infiltrations after 
start of antimycotic therapy; sudden 
death; cardiac arrhythmia? pulmonary 
embolism? 
Age 67 years; male; pulmonary tubercu- 
losis 59; right-side nephrectomy for 
tuberculosis 1959; chronic obstructive 
lung disease; pulmonary embolism and 
pneumonia, isolation of several bacterial 
species 12/90; diagnosis of pulmonary 
aspergillosis 12/90. 
Age 35 years; male; seropositivity for 
HIV- 1 ; Pneumocystis carinii pneumonia 
6/9 1 ; aspergillosis of the lung 7/9 1. 

Results 

Diagnostic procedure leading to onset of itraconazole 
therapy 

Based on our own clinical experience and on 
literature reports, we used the criteria outlined 
in Table 1 to establish the clinical diagnosis of 
highly suspected invasive aspergillosis. 

Radiological signs are indicated in Table 2 
(modified according to Refs 5 ,  13-16). Typical 
radiological findings are presented in Figs 1-4. 
Using these criteria we set up the diagnosis of 
invasive aspergillosis in six cases and started 
therapy, while the response to itraconazole ther- 
apy was a further criterium. If ( 1 )  fever declined 
from day 3 of itraconazole therapy and later 
resolved completely, and (2) pulmonary infil- 
trations stopped growing and then decreased, we 
assessed this as a positive response. In  only one 
of these cases could a mycological confirmation 
not be achieved. In five cases the mycological 
diagnosis was made before therapy. In two of 
them (TH, PJ) clinical signs were positive, but 

Table 1. 
invasive aspergillosis 

Criteria for clinical diagnosis of highly suspected 

1. Patients at risk for invasive aspergillosis 
Leukaemia 
Leukopenia (especially granulocytopenia) 
Transplantation 
Immune deficiency syndromes, AIDS 
Liver cirrhosis 
Chronic lung diseases (chronic bronchitis, tuberculosis, 

cystic fibrosis) 
2. Pretreatment with 

Anti-neoplastic chemotherapy 
Immunosuppressive drugs 
Corticosteroids 
Antibiotics 

3 .  Coexistence of additional cases of aspergillosis 
4. Fever unrespom've to escalating broad-spectrum antibiotic 

therapy 
5 .  Highly suspected (or even characteristic) radiological findings 

on chest X-ray, computerized tomography of lung or brain 
6. Response to empiric antimycotic chemotherapy 

Table 2. 
pulmonary aspergillosis 

Radiological signs of highly suspected invasive 

Chest X-ray Patchy or nodular infiltrations 
Nodules with pneumonia-like shadows 
Diffuse infiltrations along the 

bronchovascular bundle 
Nodules with cavity, air crescent sign 
Pleura-based infiltrations 
Nodules with hazy margin, halo 

Nodules with cavitation, air crescent 

Diffuse infiltrations 

C T  of the lungs 

phenomenon 

sign 

therapy was initiated only after mycological 
assessment of diagnosis.. All 11 patients suffered 
from invasive aspergillosis of the lungs. The brain 
of one patient was also involved. In another 
patient involvement of brain and paranasal 
sinuses was observed during therapy. Details of 
the diagnostic procedure are given in Table 3. 

Details of treatment, and side-efects 

According to the manufacturer's recommen- 
dations and based on previous papers on itracona- 
zole therapy, a mean daily single dosage of 
400 mg was administered to be taken after break- 
fast. The first patient (WEB) who showed pul- 
monary and cerebral aspergillosis was treated 
with an exceptionally high dose of two times 
400 mg per day in order to achieve high fungi- 
static concentrations of itraconazole in the brain. 
Serum levels of the triazole were not determined. 
The time of treatment varied considerably, 
depending on the individual situation of each 
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Figure 1 
therapy. Complete clearance of aspergillosis-related infiltrations. Residual pleural adhesions after tuberculosis. 

Patient WEB. (a) Chest X-ray before therapy. Patchy and nodular infiltrations. (b) Chest X-ray after 6 months of itraconazole 

Figure 2 Patient WEB. (a) Computerized tomography of the brain before start of itraconazole therapy. Contrast-enhanced ring-shaped 
lesion in the left hemisphere. Initial symptoms: generalized epileptiform seizure and transient right-side hemiparesis. (b) Marked reduction 
after 6 months of itraconazole therapy. No clinical symptoms after discontinuation of anticonvulsive therapy. 

patient. For instance, WEB was treated for 6 
months, then treatment had to be stopped due 
to side-effects. MW was treated for 6 weeks only. 
After complete resolution of pulmonary lesions 
therapy was discontinued because of low com- 
pliance. HS was treated for a period of 12 months. 
Three months after onset of therapy he underwent 
allogeneic bone marrow transplantation without 
experiencing relapse of the aspergillosis. There- 
after he received antimycotic treatment for a 

further 9 months until immunosuppressive ther- 
apy for prevention of graft-versus-host disease 
could be stopped. In order to detect any side- 
effects of itraconazole therapy, blood and serum 
parameters were carefully recorded. We could 
not observe any influences on blood cell counts, 
nor any elevation of liver-specific serum enzymes 
related to antimycotic therapy. In one case 
(WEB) a secondary hyperaldosteronism was 
observed: clinical symptoms leading to diagnosis 
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Figure 3 Patient HS. Computerized tomography of the lung. Air 
crescent sign. 

Figure 4 Patient NT. Diffuse pulmonary infiltrations 7 days after 
first symptoms of aspergillosis. 

were hypokalaemia and hypertension, which 
caused a reversible cerebral ischaemia. Both renin 
and aldosteron serum levels were more than 
doubled, but returned to normal levels when 
administration of itraconazole was stopped. 
Details are given in Table 4. 

Efect of treatment 

Only in one case (SH) did we observe a relapse 
of aspergillosis after initial response. Continuing 
antimycotic therapy progression to involvement 

of brain and paranasal sinuses was observed. This 
patient died of relapsing leukaemia and cerebral 
aspergillosis. In  patient WEB pulmonary lesions 
resolved completely. The two intracerebral lesions 
(presenting as epileptiform seizure) disappeared 
apart from permanent residual scars. After stop- 
ping antimycotic treatment and anticonvulsive 
therapy no relapse of aspergillosis or cerebral 
symptoms was detected. Patient TH could be 
treated for only ten days. Pulmonary lesions 
showed marked remission. This patient died sud- 
denly, probably of pulmonary embolism. In the 
remaining nine patients complete remission of 
pulmonary lesions was achieved. Two of them 
were treated surgically in addition to medical 
therapy: residual lesions (corresponding to nec- 
rotic tissue and mycetoma) were resected. In all 
patients antimycotic treatment has been stopped 
meanwhile. None of them has sustained a relapse. 
Details of therapy and outcome are given in 
Table 4. 

Discussion 

Fungal infection is one of the most prominent 
causes of fever unresponsive to broad-spectrum 
antibacterial therapy in immunocompromised 
patients [4, 7, 81. The introduction of aggressive 
anti-neoplastic chemotherapy causing prolonged 
granulocytopenia in patients with cancer or 
haematological malignancies has increased the 
incidence of disseminated fungal diseases. Diag- 
nosis of mycoses is difficult. Mycological diagnos- 
tic methods are time consuming and may give 
late information of limited sensitivity [ 101. How- 
ever, empirical antimycotic therapy in febrile 
granulocytopenic patients markedly reduces mor- 
tality, thus underlining the importance of early 
treatment of deep-seated mycoses [17, 181. 
Amphotericin B alone or in combination with 
5-fluorocytosine is the classical drug of choice. 
However, its application is often limited due to 
toxic side-effects. Several studies promise the use 
of newer triazole compounds in antifungal ther- 
apy to be an advance in reducing mycosis-related 
mortality avoiding side-effects of the classical 
standard therapy [ 19, 201. 

In this paper we present a study on the thera- 
peutic efficacy of itraconazole in the treatment 
of invasive pulmonary (and cerebral) asper- 
gillosis. The majority of patients belonged to the 
classical risk group of persons suffering from 
haematological malignancies (acute lymphoblas- 
tic leukaemia, acute myeloid leukaemia, bone 
marrow transplantation) and were treated with 
anti-neoplastic agents. I n  addition patients with 
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Table 4. Details and results of itraconazole therapy 

Patient Diagnosis Localization Daily Duration Effect of therapy and remarks 
dosage of therapy 

WEB 

HS 

SH 

NT 

HPK 

WL 

IG 

MW 

T H  

PJ 

NK 

ALL lung+ brain 800 mg 6 months 

AML lung 600rng 1 month 
400 rng 6 months 
200 rng 5 months 

AML/BMT lung+ brain/ 400 mg 5 months 
paranasal sinus 

AML 

ALL 

lung 400 mg 3.5 months 
200 mg 2 months 

lung 400 rng 6.5 months 

ALL lung 400 mg 12 months 

AML lung 400 mg 6 months 

cirrhosis lung 400rng 6 weeks 

pulmonary embolism lung 400mg 10 days 

chronic bronchitis lung 400mg 4 months 

AIDS lung 400mg 6 weeks 

Lung: complete remission 
Brain: partial remission 
Constant scars 
No relapse of aspergillosis 
Secondary hyperaldosteronism as side-effect 
Complete remission after surgical resection of 

No relapse of aspergillosis 
Lung: partial response 
Brainlsinus: relapse and progression 
Died of cerebral aspergillosis and relapsing 

leukaemia 
Complete remission after surgical resection of 

residual lesions 
No relapse of aspergillosis 
Complete remission 
No relapse of aspergillosis 
Died of relapsing leukaemia 
Complete remission 
No relapse of aspergillosis 
Complete remission 
No relapse of aspergillosis 
Complete remission 
No relapse of aspergillosis 
Partial remission 
Died of pulmonary embolism (?) 
Complete remission 
No relapse of aspergillosis 
Complete remission 
No relapse of aspergillosis 

residual lesions 

Abbreviations: ALL, acute lymphoblastic leukaemia; AML, acute myeloid leukaemia; BMT, bone marrow transplantation. 

different diseases, such as liver cirrhosis, pulmon- 
ary embolism, chronic bronchitis and AIDS, were 
included in this study. 

All 11 patients showed an initial response as 
follows: (1)  Fever resolved within 3-4 days, so 
that in most cases additional antibiotic therapy 
could be discontinued a few days later. (2) Intra- 
pulmonary infiltrations decreased (in most cases 
after transient enlargement for 2-3 days). (3) 
General clinical condition improved consider- 
ably. Even if patient SH who later died of 
aspergillosis and relapsing leukaemia is regarded 
as treatment failure, the response rate to itracona- 
zole therapy is 91 yo (10/11). This corresponds to 
in vitro activity tests of itraconazole against Asper- 
gillus isolates reported by several authors [2 1-23]. 
Nine of the 11 patients were treated until com- 
plete remission was achieved (82%). I n  two of 
them residual intrapulmonary lesions (necrotic 
tissue, residual mycetoma) were surgically 
resected. Thus, seven of 11  patients (64%) were 
cured by itraconazole alone and two (18%) by 
combined surgical and medical therapy. After 
ten days of treatment patient TH died suddenly, 

possibly of pulmonary embolism. In  this patient 
a marked improvement of the pulmonary infil- 
trations had been seen. 

In  comparison with data indicated in the litera- 
ture, our response and cure rates are in the 
uppermost range of reported therapeutic results 
or even a little higher [19, 24-30]. This is related 
to the procedure leading to diagnosis and onset 
of treatment: only in five patients was the decision 
of the kind of treatment based primarily on 
mycological evidence of Aspergillus infection. In 
six patients primary diagnosis resulted from 
interpretation of clinical symptoms and radiologi- 
cal signs. The combination of both was so charac- 
teristic that anti-Aspergillus treatment seemed to 
be justified a long time before mycological con- 
firmation of the diagnosis could be set up. Using 
this procedure it was possible to treat invasive 
aspergillosis a t  an early stage. Risk factors for 
patients and clinical and radiological signs which 
resulted in the suspicion of invasive aspergillosis 
were taken from the literature and were modified 
and broadened by our own experience with the 
first patients [3, 6, 9, 31-33]. 
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The patients in this study do not represent a 
positive selection out of a greater number of cases. 
Nine patients (WEB, HS, SH, NT, HPK, MW, 
TH, PJ, NK) are the total number of patients 
diagnosed and initially treated by one of us 
(WK). The other two patients were treated 
according to the criteria for early diagnosis and 
start of treatment set up by us. We did not make 
any false-positive diagnosis of aspergillosis. 

Candida and Aspergillus are the most frequent 
fungal genera isolated in immunocompromised 
patients [34]. Which of these fungi leads to overt 
clinical symptoms of invasive mycosis seems to 
depend on prophylactic antimycotic pre- 
treatment and the epidemiological situation of 
the respective hospital. During our observation 
period no case of Candida pneumonia was 
observed among patients treated with high-dose 
anti-neoplastic leukaemia therapy. This could be 
related to prophylactic application of ketocona- 
zole to all patients. Candida could eventually 
mimic the radiological signs attributed to asper- 
gillosis as well as the clinical symptoms. Response 
to itraconazole, which has both anti-Candida and 
anti-Aspergillus activity in vitro and in animal 
models [18, 35, 361, cannot distinguish between 
systemic Candida or Aspergillus infection. The use 
of itraconazole for treatment of systemic can- 
didosis in humans should be evaluated in further 
studies. The known low prevalence of systemic 
candidosis in previous patients, the observed cases 
of proven aspergillosis and positive cultures 
obtained retrospectively from the air of some 
rooms facilitated correct diagnosis. 

Case WEB is of special interest. This patient 
showed asthmoid bronchitis during the initial 
phase of antileukaemic chemotherapy. Retrospec- 
tively, this symptom can be regarded as allergic 
bronchopulmonary aspergillosis which advanced 
to invasive pulmonary aspergillosis. The latter 
and the concomitant cerebral involvement could 
be treated successfully with i traconazole using the 
very high dose of 800 mg per day, as outlined 
above. This patient was the only one who devel- 
oped side-effects of itraconazole therapy: high 
aldosteron and renin serum levels demonstrated 
secondary hyperaldosteronism. Clinical manifes- 
tations were hypokalaemia and hypertension 
(which led to reversible cerebral ischaemia) . 
Azole derivatives are known to influence metab- 
olism of steroid hormones. In contrast to ketocon- 
azole, no influence of itraconazole on steroid 
biosynthesis of clinical relevance has been 
reported [37]. Until now hyperaldosteronism has 
not been shown as a side-effect. However, unex- 
plained hypokalaemia is mentioned in a report 

on high-dose itraconazole treatment of severe 
mycoses [ 381. 

Case NK should also be discussed. This patient, 
suffering from HIV-1 infection, had severe 
Pneumocystis carinii pneumonia (PCP) . According 
to recent recommendations he was treated with 
high-dose trimethoprim and sulfamethoxazole 
(TMP/SMX) and with corticosteroids [39, 401, 
He was the second AIDS patient at our clinic to 
have developed invasive aspergillosis after PCP 
therapy with TMP/SMX and corticosteroids. 
The diagnosis in the first patient was only estab- 
lished by post-mortem examination. As Aspergillus 
infections are rare in patients with AIDS [41], 
although there is an increasing incidence [42], it 
is speculated that corticosteroid therapy in 
Pneumocystis pneumonia could lead to a higher 
incidence of Aspergillus infections. Corticosteroids 
are known to be a risk factor for aspergillosis in 
patients with lung diseases [43]. 

After successful treatment of aspergillosis, four 
patients (HS, NT, WL, IG) received further 
antileukaemic chemotherapy and experienced 
one or more episodes of marked granulocytopenia 
(below lOO/pl). Nevertheless, no relapse of the 
mycosis was seen with continued itraconazole 
therapy. HS had been treated twice with high- 
dose chemotherapy, before allogeneic bone 
marrow transplantation was performed. During 
itraconazole therapy neither relapse of asper- 
gillosis nor influence on engraftment was 
observed. Therefore the conclusion can be drawn 
that itraconazole therapy eliminated the fungal 
infection and that this drug could be of value in 
preventing invasive aspergillosis in high-risk 
patients. 

In summary, the data presented above show 
that itraconazole is highly effective in the treat- 
ment of invasive aspergillosis. By combining clini- 
cal and mycological parameters the diagnosis of 
invasive aspergillosis can be set up at an early 
stage of the disease, and by employing the triazole 
after early diagnosis a favourable outcome can 
be achieved in more than 80% of the cases. 
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