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Invasive pulmonary aspergillosis usually occurs in patients with severe granulocytopenia or 
defects of cell-mediated immunity secondary to cytotoxic chemotherapy or high-dose 
corticosteroids, but it is an unusual opportunistic infection in patients with AIDS. Eleven cases of 
Aspergillus pulmonary disease were diagnosed in HIV-infected patients from January 1985 to 
December 1992, in the Department of Infectious Diseases of the Catholic University. Four patients 
had invasive pulmonary aspergillosis, six probable pulmonary invasive aspergillosis and one allergic 
broncopulmonary aspergillosis. Fiberoptic broncoscopy with bronco-alveolar lavage was confirmed 
to be an useful tool for the diagnosis of pulmonary aspergillosis in AIDS patients. The response of 
aspergillosis to therapy, either amphotericin B or itraconazole, has usually been poor. It is possible 
to speculate that the longer survival of AIDS patients and the latter development of other functional 
immunological abnormalities related to HIV infection may allow the appearance of opportunistic 
infection, such as pulmonary aspergillosis, different from those more often observed. 

INTRODUCTION 

Aspergillus species are ubiquitous through the 
world and the fungus commonly grows in decaying 
vegetation and soil. The exposure to the fungus occurs 
through the inhalation of spores. Although more. than 
100 species of Aspergillus exist, only a few have been 
implicated as causes of human disease: most are- 
caused by A. fumigatus while other important human 
pathogens are A. niger and A. flavus (3). Invasive 
aspergillosis represents a significant cause of 
morbidity and mortality in immunocompromised 
hosts. Patients with hematological malignant 
neoplasms and prolonged neutropenia, organ 
transplant recipients, patients under cytotoxic 

therapies and corticosteroids as well as patients with 
chronic granulomatous diseases are at particular high 
risk for developing aspergillosis (5, 14, 21, 25, 32). 

The relationship between invasive aspergillosis 
and human immunodeficiency virus (HIV) infection 
has not been fully elucidated. Invasive aspergillosis 
was initially included in the Centers for Disease 
Control (CDC) case definition for AIDS but was later 
removed, not being considered an infection predictive 
of cellular immune deficiency (15). In any case, 
invasive aspergillosis is an unusual opportunistic 
infection in patients with AIDS. Only 3 cases were 
included among the first 1,762 cases of AIDS in the 
United States reported to the CDC (15); and none of 
the 6 fungal pneumonia were due to Aspergillus (28). 
Later on only isolated cases of invasive pulmonary 
aspergillosis (IPA) or cerebral aspergillosis have been I Corresponding author. 
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reported in AIDS patients (2, 6, 9, 16, 20, 26, 27). A 
1992 report has summarised the clinical characteristics 
of all cases of AIDS and invasive aspegillosis, which 
included 18 patients observed in the institution of the 
authors of the review and 19 other cases described in 
the English language literature till that moment (27). 
However, since AIDS patients have major deficits ofT 
cells but also significant alterations of neutrophils and 
macrophages (11, 12, 22, 24) which play an important 
role in the immune response against Aspergillus 
infection (10, 13, 23), the low incidence of aspergillosis 
in these patients is surprising. 

In this report we describe a series of patients with 
pulmonary aspergillosis and HIV infection in whom 
we evaluated: 1) predisposing factors; 2) clinical 
presentation; 3) response to specific therapy. 

PATIENTS AND METHODS 

A retrospective analysis of all hospital admissions 
of patients for HIV-related disease in the Department 
of Infectious Diseases of the Catholic University in 
Rome was done. The study period was from January 
1985 to December 1992. Diagnosis of pulmonary 
aspergillosis was based on clinical, microbiological and 
histological parameters. The diagnosis of invasive 
aspergillosis was established only if the most common 
etiologies of pulmonary disease in these patients, such 
as Pneumocystis. carinii, Mycobacterium tuberculosis, 
and Kaposi's sarcoma, were excluded as active at the 
moment of the diagnosis of aspergillosis. 

The patients were divided into three main groups 
according to different clinical features: 

1) invasive pulmonary aspergillosis: patients with 
clinical symptoms of pulmonary involvement, 
radiographic alterations, positive culture for 
Aspergillus obtained from bronco-alveolar lavage 
(BAL) and histopathologically proven diagnosis at 
autopsy. 

2) probable pulmonary invasive aspergillosis: patients 
with clinical symptoms of pulmonary involvement, 
radiographic alterations, positive culture for 
Aspergillus from BAL or sputum histopathologically 
proven diagnosis at autopsy. 

3) probable allergic bronco-alveolar aspergillosis: 
patients with low grade clinical symptoms of 
pulmonary involvement, with or without 
radiographic alterations, positive culture for 
Aspergillus from BAL. 

According to these criteria, four patients suffered 
from invasive pulmonary aspergillosis, six were 
probable pulmonary invasive aspergillosis and one 
was probable allergic bronco-alveolar aspergillosis. 
Details of the clinical characteristics can be seen in 
Table 1. 

Statistical analysis 

Eleven AIDS patients with aspergillosis (group A) 
were compared with 20 matched AIDS patients 
without aspergillosis (group B). The differences 
between mean values were assessed using Student's 
two-tailed t-test. Differences between proportions in 
the two groups were assessed using Fisher's exact test. 

Statistical analysis of the survival time was 
performed according to the Kaplan-Meier method. 
The beginning date of the study was the time of AIDS 
diagnosis for the patients and the end-point of the 
analysis was the death; the follow-up of the patients 
still alive was cut off at December 31, 1992. The 
differences in survival among group A and group B 
were assessed by the log-rank test. Univariate analysis 
to compare survival of patients stratified according to 
age, sex and CD4+cells was performed with Mantel 
Cox test. 

RESULTS 

We identified 11 patients (9 males and 2 females, 
mean age 29 ? 7 yrs.) with pulmonary aspergillosis out 
of a total of 583 AIDS patients observed from 1985 to 
1992. In ten patients the median interval between the 
diagnosis of AIDS and the diagnosis of aspergillosis 
was 6 ? 4 months; in one patient aspergillosis was 
the first opportunistic infection. The majority of 
the patients (82%) were under primary or secondary 
prophylaxis for pneumocystosis and seven were 
also treated with zidovudine. The mean delay between 
the onset of pulmonary symptoms and the diagnosis 
of aspergillosis was less than one month. According 
to the AIDS risk factors, six patients were drug 
abusers, four were homosexual and one was 
heterosexual. 

Predisposing factors 

Possible predisposing factors for the development 
of aspergillosis were: neutropenia (defined as a 
neutrophil count < 1000/mm') (9 patients), long-term 
broad-spectrum antibiotic therapy (7 patients), 
previous (non-active) pulmonary diseases without 
cavitary lesions (5 patients, 4 with P. carinii 
pneumonia and one with pulmonary tuberculosis), 
cytotoxic chemotherapeutic agents (5 patients), 
corticosteroids (2 patients), marijuana smoking (1 
patient). At the time of the diagnosis of aspergillosis 
the mean CD4+ lymphocytes count was 48 cells/mm' 
(range 2-273). None of the aspergillosis predisposing 
factors, other than HIV infection and low CD4+ cell 
count, was observed in one patient. The differences 
between age, sex, CD4+ cells and predisposing factors 
for aspergillosis in group A and group B of patients are 
detailed in Table 2. 
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TABLE 1. - Clinical features of patients with HIV infection and pulmonary aspergillosis. 

HIV risk factor HIV stage Symptoms Chest roentgenogram Diagnosis Therapy Outcome 

1 IVDA AIDS Fever, cough, Cavitary disease in Culture (BAL) Amphotericin B Death 
dyspnea, hemoptysis the upper lobes histology 

2 Heterosex ARC Fever, cough, Diffuse bilateral Culture (BAL) Amphotericin B Death 
dyspnea interstitial infiltrates histology 

3 Homosex AIDS Fever, cough, Necrotizing cavitary Culture (BAL) Amphotericin B Death 
hemoptysis lesion histology 

4 Heterosex AIDS Fever, cough, Monolateral multiple Culture (sputum) Itraconazole Death 
dyspnea alveolar infiltrates histology 

5 IVDA AIDS Fever, cough, Diffuse interstitial Culture (BAL) Amphotericin B Death 
dyspnea and alveolar infiltrates Itraconazole 

6 Homosex AIDS Fever, cough Diffuse interstitial and Culture (BAL) Amphotericin B Death 
alveolar infiltrates 

7 IVDA AIDS Fever, dyspnea Cavitary disease in Culture (sputum) Amphotericin B Recovery 
the upper lobes 

8 Homosex AIDS Fever, cough, Cavitary disease of Culture (sputum) Itraconazole Death 
hemoptysis lingular segment 

9 IVDA AIDS Fever, cough, Multiple monolateral Histology None Death 
dyspnea alveolar infiltrates 

10 IVDA AIDS Fever, cough Low density areas of Histology None Death 
infiltration left lung 

11 IVDA AIDS Cough, wheezing Bilateral lower lobe infiltrates Culture (BAL) Amphotericin B Recovery 

TABLE 2. - Differences in age, sex, CD4+ cell count and predisposing factors for aspergillosis in AIDS patients 
with (group A) or without (group B) aspergillosis. 

Group A Group B p 
(N. 11) (N. 20) 

Age (mean) 29 yrs. 31 yrs. NS 

M 9 14 

SEX NS 

F 2 6 

CD4 (mean) 48/mm3 88/mm3 NS 

Neutropenia 9/11 (82%) 3/20 (15%) < 0.01 

Long term antibiotic therapy 7/11 (64%) 14/20 (70%) NS 

Antiretroviral therapy 7/11 (64%) 14/20 (70%) NS 

Cytotoxic chemotherapeutic agents 5/11 (45%) 2/20 (10%) 0.03 

Previous pulmonary diseases 5/11 (45%) 3/20 (15%) 0.07 

Steroids 2/11 (18%) 1/20 (5%) NS 

Marijuana smoking 1/11 (9%) 1/20 (5%) NS 
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Clinical features: 

a) Invasive pulmonary aspergillosis (four patients) 
All patients presented with fever and cough, 

usually non-productive. Other pulmonary 
involvement symptoms included dyspnea (3 patients), 
hemoptysis (2 patient) and chest pain (1 patient). All 
patients had abnormal chest films with different 
radiographic patterns: cavitary disease in the upper 
lobes, diffuse bilateral interstitial infiltrates, large 
cavitary lesions and monolateral multiple alveolar 
infiltrates of the right lung, respectively. Arterial pO2 
ranged from 56 to 78 mmHg. Fiberoptic broncoscopy 
was normal in all patients, but bronco-alveolar lavage 
specimens were culture-positive for A. fumigatus in 
two patients and A. niger in one patient. In the fourth 
patient, A. fumigatus was isolated from the sputum. 
No other opportunistic pathogen was identified. 
Aspergillosis was histologically proved in all patients 
and confirmed by positive culture. 

All patients were treated with amphotericin B 
(daily dose 0.7-1 mg/kg) or itraconazole (400 mg daily) 
but the response to therapy was poor. Patient # 1 had 
symptomatic improvement but no radiological 
changes and after two months of therapy died of 
disseminated infection. Patient # 2 was treated with 
amphotericin B for one month, till the onset of 
massive hemoptysis, a well-recognised complication of 
invasive pulmonary aspergillosis, which caused the 
death of the patient. Patient#3 received amphotericin 
B for only 5 days before dying of acute respiratory 
distress. Patient # 4 was treated with itraconazole but 
died after 3 weeks. 

b) Probable pulmonary invasive aspergillosis (six 
patients) 
The more common symptoms of pulmonary 

involvement were cough and dyspnea. Fever was 
present in all patients. The chest roentgenographic 
presentations included: diffuse bilateral interstitial and 
alveolar infiltrates (two patients), cavitary disease in 
the upper lobes (one patient) and of the lingular 
segment of the left lung (one patient) and multiple 
monolateral alveolar infiltrates (one patient). In one 
patient, with normal chest film, a high resolution 
computed tomography (HRTC scan) showed low 
density areas of infiltration at the left inferior lobe. 
Arterial pO, ranged from 67 to 79 mmHg in five 
patients and was normal in one. Fiberoptic 
broncoscopy was normal in all patients. Cultures of 
the bronco-alveolar lavage specimens were positive for 
A. fumigatus in two patients. Aspergillusfumigatus and 
A.flavus were respectively isolated from the sputum in 
two other patients. In the last two patients no 
opportunistic pathogen was identified and the 
diagnosis of aspergillosis was made at the autopsy. No 
autopsy was performed on three patients and one 
patient is still alive. 

In patient#5, the initial therapy with amphotericin 
B (daily dose 0.7 mg/kg) was changed, because of 

persistent severe rigors, fever and hypotension, to 
itraconazole (400 mg daily), but the patient died 25 days 
after the diagnosis of aspergillosis from disseminated 
aspergillosis and B cell lymphoma. Patient # 6 was 
treated with amphotericin B (daily dose 1 mg/kg) for 
three months with clinical and radiological 
improvement. He had a relapse after 5 months and died 
even though an additional amphotericin B treatment 
was instituted. Patient # 7, treated with amphotericin 
B (daily dose 0.7 mg/kg) for 3 months, had a good 
clinical and radiological response and is still alive 8 
months after the diagnosis of aspergillosis. Patient # 8 
was unsuccessfully treated with itraconazole (400 mg/ 
daily) for three weeks and then with amphotericin B 
(daily dose 0.7 mg/kg) for two weeks. Patients # 9 and 
10 did not receive any anti-fungal therapy because the 
diagnosis was made "post-mortem". 

c) Probable allergic broncopulmonary aspergillosis (one 
patient) 

The onset of the symptoms in patient # 11 was 
characterised by persistent non-productive cough and 
wheezing, without fever and dyspnea. The chest 
radiography showed bilateral lower lobe infiltrates. 
Arterial pO, was almost normal. Fiberoptic 
broncoscopy was normal and the culture of the 
bronco-alveolar lavage specimens was positive for A. 
fumigatus, no other opportunistic pathogen being 
identified. The patient, treated with amphotericin B 
(daily dose 0.7 mg/kg) for three months had a clinical 
and radiological improvement and' is still alive 15 
months after the diagnosis of aspergillosis. 

Survival analysis 

Nine out of eleven patients with aspergillosis died, 
with a median interval from the onset of symptoms to 
death of 1.3 months. The median survival of AIDS 
patients with aspergillosis (group A) was 117 days in 
comparison to 478 days of AIDS patients without 
aspergillosis (group B) (p < 0.05). The survival curves 
of group A stratified according to age, sex and CD4+ 
cells did not show any statistically significant 
differences. 

DISCUSSION 

Invasive pulmonary aspergillosis (IPA) occurs 
primarily in individuals with severe granulocytopenia 
or defects of cell-mediated immunity secondary to 
cytotoxic chemotherapy or high-dose corticosteroids 
(13, 14, 25, 32); on the contrary IPA still remains a rare 
complication of AIDS (17, 26, 29). In this study we 
observed eleven cases of aspergillosis, which usually 
developed as a late event in HIV-infected patients with 
low levels of CD4+ lymphocytes. In only one patient 
was pulmonary aspergillosis the first opportunistic 
infection, in nine patients it was associated with other 
opportunistic infections. 
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It is generally accepted that neutropenia (due to 
HIV infection, drug-induced or both), corticosteroids 
and cytotoxic chemotherapy, broad-spectrum 
antibiotics and marijuana smoking are the most 
relevant predisposing factors for aspergillosis (4, 26, 
27). In our patients the most frequent risk factor was 
neutropenia (p < 0.01 in comparison to control group) 
followed by chemotherapy (p = 0.03). Previous 
pulmonary diseases were present in 45% of the 
patients but the difference with the control group was 
not statistically significant (p = 0.07). Although a slight 
prevalence of previous P. carinii pneumonia was 
observed, the small sample of patients does not allow 
us to clearly establish the role, if any, of a particular 
pulmonary disease. 

The etiologic diagnosis of IPA is particularly 
difficult and subject to several limitations. In fact, the 
isolation of the fungus does not mean disease "per se", 
since a variable proportion of individuals have sputum 
culture positive for Aspergillus without evidence of 
active disease (30). It is, however, generally accepted 
that a positive sputum in an immunocompromised 
host, especially if neutropenic, should be considered 
as highly suggestive for the presence of the disease. In 
our series of patients fiberoptic broncoscopy with 
bronco-alveolar lavage (BAL) was confirmed to be an 
useful tool for the diagnosis of IPA in 
immunocompromised patients (1). Previously, Kahn et 
al. (18) reported a yield of Aspergillus of 53% in the 
lavage fluid of immunocompromised hosts and 
Keapholz et al. reported a yield of 87.5% (20). The 
yield of trans-bronchial biopsy in the same studies was 
180/0 and 42.80/%, respectively. 

At variance with the relevant role of BAL, the 
presently available serological test which determines 
the presence of immunoprecipitating antibodies (19) is 
not considered a reliable method for the diagnosis of 
aspergillosis. In fact, we were able to detect the 
presence of specific seric antibody response in only 
one patient with pulmonary aspergillosis. It is possible 
that the detection of circulating antigen could 
represent, similarly to cryptococcal infection, an 
important diagnostic procedure in the future (19, 31). 

Aspergillosis is usually related to a high fatality 
rate in AIDS patients (9, 27) and our data show a 
significant difference in the survival of AIDS patients 
with or without aspergillosis. Age, sex and CD4+ cell 
count do not seem to affect survival of AIDS patients 
with aspergillosis, although the small number of 
patients with aspergillosis could have influenced the 
result of the analysis. The response of aspergillosis to 
therapy, either amphotericin B or itraconazole, is 
usually poor (3, 7, 8) and this is also confirmed by our 
results. One of the two patientswho survived, treated 
with amphotericin B, probably had allergic bronco- 
pulmonary aspergillosis, which is apparently related to 
the presence of large quantities of Aspergillus species 
in the airways. The absence of controlled studies and 
the small number of the patients does not allow us to 
establish a direct connection between this condition 
(early stage) and invasive aspergillosis (late stage), 

although it is possible to speculate that early treatment 
could have prevented the development of the invasive 
disease. In conclusion, from our observations IPA 
seems to be a late complication of HIV disease, 
usually in the setting of multiple opportunistic 
infections and very rarely being the first opportunistic 
infection (one out of 583 cases of AIDS in our study). 
Risk factors include: low CD4+ lymphocyte count, 
neutropenia, other previous pulmonary diseases, and 
immunosuppressive treatment. Aspergillosis can be 
diagnosed by the isolation of the fungus in the BAL, 
although in a significant proportion of cases the 
diagnosis was achieved only at autopsy. 

At present, aspergillosis is a very uncommon 
event in patients with AIDS, as seen in this report in 
which aspergillosis was diagnosed in approximately 
1.4% of AIDS patients over a period of 7 years. It is, 
however, possible that the longer survival of AIDS 
patients and the later development of other functional 
immunological abnormalities related to HIV 
infection, may allow the appearance of opportunistic 
infections, such as pulmonary aspeigillosis, different 
from those more often observed. It is also noteworthy 
that in our series of patients the majority of the cases 
(six) were diagnosed in the period 1990-92. From an 
epidemiological point of view, it is possible to predict, 
on a purely speculative ground, that aspergillosis 
could become an emerging problem in HIV-infected 
individuals and, therefore, careful attention should be 
made for the early recognition and treatment of this 
life-threatening condition. 
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