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graft-versus-host disease. Disease progression in these 
patients can be very rapid. 

In AIDS patients invasive aspergillosis tends to be a 
relatively subacute disease and it is usually possible to 
make a positive diagnosis without having to start empiric 
therapy (Table 3) [26] The major exception, however, is 
intracranial disease. Many patients and their physicians 
are unwilling to undertake a brain biopsy or aspiration 
and therefore empirical therapy may be appropriate if 
there is a single lesion or small number of lesions, with- 
out the characteristic features of lymphoma (ventricular 
extension) or progressive multifocal encephalopathy, not 
responding to anti-Toxoplirsma therapy. 

5.1. Antifungal therapy 

The standard therapeutic agent for the treatment of 
invasive aspergillosis is conventional amphotericin B. 
The success rate of amphotericin B therapy varies sub- 
stantially between different patient populations but is 
generally poor. There are two major considerations in 
the initial choice of therapy: 
(1) Can the patient take oral medication and is he/she 

likely to absorb it? 

Table 4 

First and second-line therapy for invasive aspergillosis” 

(2) Is the patient taking cyclosporin or is renal dysfunc- 
tion already present? 

If the patient can take oral therapy and is not taking 
drugs that induce the metabolism of P450 enzymes (e.g. 
rifampin, phenytoin, carbamazepine, phenobarbitone) 
then itraconazole is a reasonable first choice (Table 4). 
There is extensive experience with this agent in the treat- 
ment of invasive aspergillosis [27-321. Other factors that 
might reduce absorption and therefore efficacy include 
HZ-antagonists, omeprazole, patients with intestinal 
problems (such as graft-versus-host disease) and patients 
with AIDS. The dose of itraconazole should be 200 mg 
tds for 4 days followed by 200 mg twice daily, all doses 
taken with food. Itraconazole serum concentrations 
should be checked after 5-10 days. Limited data suggests 
that higher doses, e.g. 800 mg/day, of itraconazole are 
more efficacious for cerebral aspergillosis (unpublished 
data). The new itraconazole oral solution will improve 
bioavailability. The relative toxicity of itraconazole com- 
pared with amphotericin B is mild and different (Table 

5). 
If the patient is not suitable for oral therapy then 

intravenous therapy is required. Conventional ampho- 
tericin B should be used at a minimum dose of 0.8-1.0 

Agent Initial dose Comments 

Amphotericin B 

Itraconazole 

Amphotericin B colloidal dispersion 

Liposomal amphotericin B 

Amphotericin B lipid complex 

0.8-l .25 mg/kg/d 

(IV) 
200 mg tds for 4 d 

then 200 mg bd 

(PO) 
4-6 mg/kg/d 

(IV) 
45 mg/kg/d 

(IV) 
5 mg/kg/d 

(IV) 

Considered first-line therapy but high failure rate. Significant 

interaction with cyclosporin 
Useful if patient eating and not on P450 inducers. Significant 

interaction with cyclosporin. Levels should be measured to en- 

sure adequate absorption 

Less toxic than amphotericin B 

Less toxic than amphotericin B 

Less toxic than amphotericin B 

“None of these agents or regimens have been compared in controlled trials, but all have been shown to be partially effective 

Table 5 

Major side effects of itraconazole and amphotericin B 

Itraconazole Amphotericin B Lipid-associated 

amphotericin B 

Nausea 

Rash 

Infusion related fever, chills 

Fluid retention 

Abnormal liver function tests 

Hypokalaemia 

Hypomagnesaemia 

Nephrotoxicity 

Anaemia 

+ 

+ 
- 

+ 

+ 

+ 
- 

+b 
- 

+ 
- 

+ 
- 

- 

+a 

+ 

+c 

+ 

+ 
- 

+ or - 
- 

+ 

+a 

? 
- 

- 

a Can be ameliorated by concurrent amiloride use. 

b Only in cyclosporin-treated patients, but can be avoided by halving cyclosporin dose when itraconazole started. 

‘Worsened by salt depletion, cyclosporin and other nephrotoxic agents. 
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mg/kg/day, regardless of renal dysfunction, except in 
neutropenic patients in whom l-l.25 mg/kg/day is ap- 
propriate (Table 4). If renal dysfunction is or is likely to 
be, as in cyclosporin-treated patients, a major problem 
then one of the new preparations of amphotericin B in 
doses of 46 mg/kg/day may be appropriate (Table 4). 
These dosage levels should be continued for at least two 
weeks or until a therapeutic response has been obtained 
clinically and radiologically. 

The apparent severity of the illness should not be used 
as a guide for choosing oral itraconazole or intravenous 
amphotericin B. Therapeutic responses have been ob- 
tained in profoundly neutropenic patients with extensive 
disease using oral itraconazole alone when amphotericin 
B therapy is often ineffective [27,32,33]. 

There is debate about whether the combination of 
amphotericin B and itraconazole is appropriate. There 
are theoretical reasons for antagonism since itraconazole 
inhibits the production of ergosterol to which amphoter- 
icin B binds as part of its mode of action. There is some 
limited animal mode1 work which suggests that antago- 
nism may be a real phenomenon although the magnitude 
of this effect is difficult to ascertain [34]. The present 
recommendation is that treatment should be with one or 
other drug. If itraconazole is the drug of choice but there 
is concern about its absorption, the initial use of both 
agents until adequate itraconazole levels have been 
achieved and absorption confirmed is a reasonable op- 
tion, 

5.2. Switching therapy 

Unfortunately, a large percentage of patients fail to 
respond to the first therapy which is administered. In 
patients with rapidly progressive disease, failure of the 
first regimen means a fatal outcome, therefore a good 
initial choice is critical. However, for patients with more 
slowly progressive disease the evaluation of the response 
after lo-20 days of therapy can be made using clinical, 
radiological and other criteria to decide whether therapy 
should be changed. The less immunocompromised the 
patient, the more time there is to evaluate the response. 
Many patients will respond to an alternative therapy 
having failed the primary therapy, thus all patients 
should be given more than one form of therapy if a 
suboptimal response is obtained. 

Many doctors and patients prefer to switch from ini- 
tial intravenous amphotericin B as primary therapy to 
oral itraconazole as follow-on and maintenance therapy. 
This is a useful strategy provided that the patient has no 
problems with itraconazole absorption and they respond 
to amphotericin B initially. 

5.3. Duration of therapy> 

Patients should be treated for as long as they are im- 

munocompromised and until there has been either com- 
plete or near complete resolution of disease. In neu- 
tropenic patients this means continuing treatment until 
the neutrophil count is above 1000 x 106/L and until 
there is resolution of disease radiographically. This may 
take weeks or months. Eradication of disease may re- 
quire surgery. In patients whose immune status improves 
gradually over a long period of time (e.g. a solid organ 
transplant patient treated for many months) therapy 
should be continued until there is a complete radiological 
and clinical response. AIDS patients and patients who 
have received an allogenic bone marrow transplant 
should probably receive treatment for years if they can 
tolerate and absorb itraconazole. If unable to take itra- 
conazole, long-term intermittent amphotericin B is the 
only alternative, apart from surgical resection. 

5.4. Surgery 

In invasive pulmonary aspergillosis surgery may be 
life saving [35]. Most clinicians reserve lung resection for 
patients with persistent lung shadows who have to un- 
dergo subsequent bone marrow transplantation or more 
aggressive chemotherapy, those with significant hae- 
moptysis [36] or those with lesions impinging on the 
great vessels or major airways in whom fatal hae- 
moptysis is frequent. Erosion of invasive aspergillosis 
into the pulmonary vessels is not uncommon and is a 
rapidly fatal complication that can be averted by sur- 

gery. 
In patients with invasive sinus aspergillosis, a biopsy 

of the affected area is necessary for diagnosis. Surgical 
debridement is useful for treatment but should not be 
performed during neutropenia as haemorrhage and 
other operative complications are frequent [35]. In cere- 
bral aspergillosis, because most of the lesions are deep 
in the brain, surgery only has a role for diagnostic aspi- 
ration or biopsy. Surgery is an essential part of the man- 
agement of patients with Aspergillus endophthalmitis, 
endocarditis and possibly osteomyelitis. 

6. Conclusions 

Invasive aspergillosis carries a nearly 100% mortality 
if untreated. The only exceptions are patients whose im- 
munocompromising factors are removed (e.g. permanent 
cessation of corticosteroids). The attributable mortality 
of invasive aspergillosis is from 50-100% in collected 
series of treated patients [35]. Survivors have all received 
at least 2 weeks of therapy. There are substantial varia- 
tions between host groups and within host groups. The 
response rate to amphotericin B deoxycholate varies ac- 
cording to the type of patient and the length of time that 
it is possible to administer treatment. In bone marrow 
transplant patients the response rate is only around 5- 
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10%. In leukemic neutropenic patients it is around 60%, 
but many of these patients die before that, so the realistic 
response rate is 2530%. In aplastic anaemia, only about 
1 in 10 patients respond. Heart transplant and renal 
transplant patients have better response rates (e.g. 
~50%) but liver transplant patients have poor re- 
sponse rates of 5510%. Response rates with itraconazole 
are similar. In leukaemia, achieving complete remission 
is critical to patient survival [37]. Cerebral aspergillosis 
still has a mortality exceeding 99% in the immunocom- 
promised patient. Many factors influence the outcome of 
invasive aspergillosis. Those which lead to a better out- 
come include resolution of neutropenia, leukaemia in 
remission, heart or kidney transplantation (as opposed 
to liver or bone marrow transplantation), focal pulmo- 
nary disease, early initiation of therapy or change of 
therapy if the initial choice is unsuccessful and appropri- 
ate surgery. 

Clearly, new agents for the treatment of invasive as- 
pergillosis are urgently required. The role of G-CSF and 
other cytokines as adjunctive therapy is unclear at pres- 
ent. The efficacy of the primary therapy chosen is a 
critical factor in improving mortality rates. 
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