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Objective: from December 1993 until January 1996 we observed 10 cases of invasive aspergillosis in a cohort of 
140 patients with AIDS (7%). By contrast, no invasive aspergillosis was diagnosed in a cohort of 278 patients with 
AIDS between 1986 until 1993. 
Methods: case controls were assigned randomly to each patient with invasive aspergillosis from the total pool of 
HIV-infected patients. Patients with invasive aspergillosis were studied retrospectively by matched-pairs analysis 
with respect to risk factors, radiological, microbiological and autopsy findings. 
Results: patients with aspergillosis had more AIDS-defining events (3.5 [2-5] vs. 2 [2-3], median [range], P<0.05) 
and a longer median survival time with full-blown AIDS (31.5 [14-45] months vs. 20.5 [5-32] months, P<0.005) 
than their case controls. Patients with invasive aspergillosis tended to have lower white blood cell counts and 
exhibited significantly decreased median CD4 counts (7 [0-44]/mm 3 vs. 27 [8-57]/mm 3, P<0.05). 
Conclusions: due to better management of opportunistic diseases and improved antiretroviral therapy, the lifespan 
of patients with full blown AIDS is prolonged. Patients who have survived four or more AIDS-defining events are 
at risk for invasive aspergillosis. This risk is associated with low white blood cell counts and CD4 cell counts. 

Introduction 

Defective mucosal  immune  protection is frequently the 
first manifestat ion of symptomat ic  disease in HIV-infected 
patients. 1 Oral candidiasis occurs in more  than  70% of 
HlV-infected homosexual  men  during the course of dis- 
ease, 2 and over 80% of all HIV-infected patients develop 
at least one episode of fungal infect ion) Diagnosis of 
invasive mycoses m a y  often be elusive and t rea tment  
is difficult. Besides Candid~ species, aspergillosis ranks 
amongs t  opportunistic mycoses in immunocompromized  
patients, with Aspergillus fumigatus being by far the most  
frequently observed aspergillus subtype in man.  < s How- 
ever, in contrast  to candida infection, invasive asper- 
gillosis is rarely diagnosed as an  AIDS-associated 
condition. 6 In 1984,  invasive aspergillosis was even re- 
moved from the list of AIDS-defining events. 7 However, 
aspergillosis has regained at tention as an opportunistic 
infection in AIDS-patients recently. 6' s 

Due to the difficulty in diagnosing aspergillosis, diag- 
nosis is often only made at autopsy. The incidence of 
aspergillus infections a m o n g  HW-positive patients is dif- 
ficult to estimate. In retrospective surveys the incidence of 
clinically diagnosed invasive aspergillosis varies between 
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0.35 (7 /2000)  and 0.9% (4/470)  a m o n g  patients with 
AIDS.7' 8 The overall prevalence demonstrated by a survey 
of autopsy series is about  40/0. 6 

In the present case control  study we report a ra ther  
high prevalence of invasive aspergillosis in patients with 
advanced AIDS and described the characteristic features 
of 10 patients with invasive aspergillosis diagnosed 
among  140 patients with AIDS seen at our  institution 
between 1993 and 1996.  

Patients and Methods 

The objective of this study was to evaluate the clinical 
and epidemiological features of invasive aspergillosis (IA) 
in AIDS patients, in particular to define risk factors for 
IA. In this cohort  study we assigned pairwise-matched 
controls with respect to age, risk-factor, gender, durat ion 
and onset of HIV-infection. We compared the patients 
with proven aspergillosis to the control group with respect 
to survival time with full-blown AIDS, number  of AIDS- 
defining events, total white blood counts,  total neutro-  
philic counts,  CD4 counts, presence of prior corticosteroid 
therapy, and concomitant  therapy. Patients with IA were 
defined as individuals with clinical and radiological evi- 
dence of IA proven later by histological or microbiological 
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examination or necropsy. For the microbiological de- 
tection of aspergillus antigen a commercially available 
latex agglutination test was used (Sanofi-Pastorex, Frei- 
burg, Germany). Besides that, fungal cultures to detect 
Aspergillus were done on sabouraud agar. Histologic 
diagnosis of characteristic "Aspergillus-shaped fruiting 
bodies" was done by haematoxylin-eosin stain and ar- 
gentation according to Grocott. 9 Chest radiographs, CT 
scans, and pathological specimens were reviewed retro- 
spectively in patients with proven invasive aspergillosis. 

Since 1986 810 HIV-infected patients attended our 
outpatient clinic. Four hundred and eighteen patients 
developed AIDS until January 1996 and were evaluated 
retrospectively for evidence of aspergillosis. Two hundred 
and eight patients had died by 1996. As antiretroviral 
therapy and antiinfectious prophylaxis against pneumo- 
cystis pneumonia, toxoplasmosis and esophageal can- 
didiasis were introduced at a large scale in 1992; the 
periods 1986-1992  and 1993-1996  were analysed sep- 
arately. In the period 1986-1992  278 patients progressed 
to AIDS, while AIDS-defining events were noted in 140 
patients between 1993 and 1996. 

Statistical analysis was done two-tailed by Mann-  
Whitney U and Fisher's exact test. All calculations were 
performed on a personal computer with SPSS 6.1.2 
software for Macintosh (Chicago, Illinois, USA). 

Results 

From December 1993 until January 1996 we observed 
10 cases of IA in the cohort of 140 patients with AIDS 
(7%). By contrast, no IA was diagnosed in our cohort of 
278 patients reaching AIDS between 1986 until 1992. 

From 1993-1996  the autopsy frequency among the 
cohort with AIDS was 51.4% (72 of 140). Of 72 nec- 
ropsies, seven proved IA, i.e. a prevalence of 9.7%. 

IA presented preferentially as pulmonary disease, 
which was noted in all of our patients with IA. One 
patient showed a diffuse pseudomembranous necrotizing 
bronchial aspergillosis, whereas the other patients suf- 
fered from moderately to thick-walled cavitary pulmonary 
lesions, with or without associated diffuse non-cavitary 
nodular lesions. A typical example is given in Fig. 1. One 
patient showed a primary cerebral aspergilloma (Fig. 2), 
and one patient exhibited renal involvement. Patients' 
characteristics and necropsy findings are given in Table 
I. A matched pair comparison between patients with 
invasive aspergillosis and their case controls is given in 
Table IIa and b. 

Patients with aspergillosis were known to be HIV- 
infected for a median of 78 months (range 30-120  
months) and 83 months (range 49-101  months) in the 

matched control group, respectively. Median survival 
time after progression to AIDS was 31.5 months (range 
14-45 months) in patients with aspergillosis and 20.5 
months (range 5-32 months) in the case controls 
(P<O.O05). Mean survival of our patients with invasive 
aspergillosis diagnosed antemortem was 19.5 days (me- 
dian 9.5, range 5-63). Only patient 8 recovered from 
pulmonary aspergillosis; all others died, despite antifungal 
treatment. 

The frequency of AIDS defining events was significantly 
higher in the patients with aspergillosis than in the case 
controls (median 3.5 [range 2-5], vs. median 2, [range 
2-3], P<O.05). Although the CD4 cell count in both 
groups was below 50/mm 3, the CD4 cell count in the 
patients with aspergillosis was even lower than in the 
case controls (median 7 /mm 3 [range 0-44], vs. 27 /mm 3, 
[range 8-57], P<O.05). 

Six of the ten cases had severe neutropenia (defined 
as less than 700 neutrophils x 106/1), compared with 
three patients in the control group, but this difference 
between the two cohorts did not reach statistial sig- 
nificance (P = 0.64). No differences between patients with 
aspergillosis and the control group were noted with 
respect to white blood cell count, although patients with 
aspergillosis tended to have lower white blood cell counts 
(median 1.5 x 106/1, range 0.8-3.0,  vs. 2.0 x 106/1, range 
1.3-3.9, P =  0.42). 

In none of our patients could Aspergillus antigens be 
detected in blood or urine. In six cases diagnosis of 
aspergillosis could be established by bronchoalveolar lay- 
age and was confirmed by transbronchial biopsy, one 
was diagnosed by surgical intervention, and the others 
by radiography. 

Only two of our patients with aspergillosis (cases 4 
and 6) had received corticosteroid medication prior to 
the diagnosis of invasive aspergillosis. By contrast, in the 
control group three patients received corticosteroids due 
to cerebral toxoplasmosis and Pneumocystis carinii pneu- 
monia. Necropsy was performed in seven of the 10 cases 
and thus could verify the clinical diagnosis of invasive 
aspergillosis. All patients suffered from associated pul- 
monary disease, with fever (5/10), coughing (6/10) and 
dyspnoea (4/10) as the most frequent symptoms. Al- 
though seven of our patients suffered from the chronic 
cavitary form of the disease, no fatal hemoptysis was 
noted. A co-infection with CMV was seen in three cases, 
which was associated with granulomatous pneumocystis 
carinii pneumonia in one case. The other patients had 
bacterial bronchopneumonias, mainly caused by Pseudo- 
monas aeruginosa (6/10). In the control group, however, 
recurrent pulmonary disease occurred only in five cases 
(P=O.03). CMV infection was more frequent in patients 
with IA than in the matched control group (8/10 vs. 3/ 
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Figure 1. Pulmonary aspergillosis: (a) posterior anterior chest X-ray of patient 2 demonstrates a moderately thick-walled cavity in the left upper 
lobe, as well as ill-defined opacities in the right middle and upper lobe. Intracavitary mycetoma can be identified at the bottom of the cavity. (b) 
ACT scan of the same patient demonstrates a moderately thick-walled cavity with intracavitary mycetoma in the anterior segment of the left 
lobe and opacities in the right upper lobe. 

Figure 2. Cerebral aspergillosis: (a) a contrast enhanced cranial CT scan of patient 4 shows two large enhancing lesions in the deep white matter 
of the right hemisphere and the left frontal lobe adjacent to the lateral ventricles with massive perifocal edema. (b) Necropsy (coronal slice) 
shows the macroscopic picture of a large intracerebral mycetoma, proven histologically as aspergillosis. (Picture 2b is a kind gift of Prof. Dr. O. 
D. Wiestler, Department of Neuropathology, Bonn, Germany). 

10, P =  0.027). Associated viral liver disease was present 
in five patients with IA and in four patients of the matched 
control group. Despite screening, we could not find any 
AspeNillus infection of the sinuses in our cohort. 

Discussion 

The role of Aspergillus infection as an AIDS-defining event 
has not yet been clearly defined. Apparent risk factors 
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Table I. Clinical symptoms, diagnosis and necropsy findings in patients with invasive Aspergillosis. 
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Patient No. Symptoms Diagnosis Death attributed Autopsy 
to Aspergillosis 

1 Dyspnoea, coughing BAL, TBBx, microbiology Yes 

2 Fever, coughing Radiographic, surgical, Yes 
histologically 

3 Fever, dyspnoea, nausea BAL, TBBx, microbiology Yes 
4 Ataxia, vertigo, cephalgia Radiographic Yes 
5 Dyspnoea, tachypnea, Radiographic Yes 

wheezing 
6 Fever. coughing Radiographic Yes 

7 Fever, weightloss 

8 Fever 
9 Wheezing, dyspnoea, coughing 

10 Coughing 

BAL, TBBx, microbiology Yes 

BAL, TBBx, microbiology No 
NAL, TBBx, microbiology Yes 

BAL, TBBx, microbiology Yes 

IA: tracheobronchial 
CMV: lungs, intestinum, 
brain 

IA: lungs, mediastinal nodes 

ND 
IA: brain, lungs 
IA: lungs, tracheobronchial 

tree 
IA: lungs, both kidneys; CMV: 

lungs, intestinum; 
granulomatous PCP, non 
Hodgkin lymphoma 

IA: lungs, mediastinal nodes, 
CMV and KS: lungs 

ND 
IA: lungs, mediastinal nodes, 

tracheobronchial tree 
ND 

BAL=bronchoalveolar lavage; TBBx=transbronchial biopsy; IA=invasive aspergillosis; PCP=Pneumocystis carinii pneumonia; CMV=Cyto- 
megalovirus; ND = not done; Neutropenia = defined as < 700 neutrophils x 106/L. 

for invasive aspergillosis within our study were a long 
median survival time with full blown AIDS, a median of 
four AIDS-defining events, concomitant CMV-infection 
and a CD4 count below 3 0 / m m  3. 

The distribution of organ involvement of Aspergillus 
infection in our patients is in line with previously reported 
major sites of infection. Most frequently the lungs (more 
than  70% of cases) and the brain (about 10% of cases) 
were affected. ~°'11 Very few cases also exhibited asper- 
gillosis of the kidneys and the urinary tract. 12 An in- 
creasing incidence (18 cases have been described in the 
literature so far) of IA in the sinuses has been reported. ~3 
Interestingly, we could not find any Asper~illus infection 
of the sinuses in our cohort. 

In the preceding 10 years aspergillosis has been an 
uncommon clinical feature in patients with AIDS, pre- 
sumably because of early death due to opportunistic 
diseases such as Pneumocystis carinii pneumonia  or MAI 
infection. 7'8'12 In our patients IA apparently occurred 
almost exclusively in end-stage HIV disease with a median 
survival of 31.5 months after the onset of AIDS. This is 
a much  longer survival time with full-blown AIDS 
than previously reported in patients with aspergillosis 
(median survival time of 10-26  months after the onset 
of AIDS). s' ~2.14. is However, recently it was reported that  
diagnosis of IA was made after an average time with 
AIDS of 28.4 months (range 12 -74  months). 16 The 
increased frequency of invasive aspergillosis in patients 
with AIDS may  be due to better management  of op- 
portunistic diseases. Aspergillosis has been attributed 

largely due to toxic therapies employed in the manage-  
ment  of AIDS, rather than a direct result of HIV infec- 
tion. 7's'14'lT'ls We found a statistically significant higher 
prevalence of CMV infections in patients with IA as com- 
pared to the matched controls. This may have contributed 
to the occurrence of IA in so far as increasing ganciclovir 
usage could act as a possible risk factor for aspergillosis. 16 
Contrary to previously published data, frequency of cortico- 
steroid therapy as a predisposing factor for aspergillosis 
was similar in both groups. 19 Unexpectedly, our patients 
with aspergillosis did not reveal statistically significant 
differences in total white blood cell and neutrophilic counts 
as compared to the matched controls. This is in contrast 
to immunocompromized patients without HIV infection, 
e.g. patients with leukaemia and solid organ transplants, 
where neutropenia typically predisposes to aspergillo- 
sis. 11'14'20-23 However, it has to be pointed out that all 
patients with IA showed marked leukopenia. 

Concomitant liver disease was found with similar fre- 
quency on both groups. Recurrent pneumonias occurred 
significantly more often in patients with IA, suggesting 
that  this may  also be a contributory factor for IA. In 
addition, HIV-infected patients are generally reported to 
have CD4 counts of less than 100 /mm 3, when asper- 
gillosis occurs s' 12,14, 2o. 24 although occasionaly asper- 
gillosis has also been reported in HIV-infected patients 
with a CD4 count of higher than 200/mm3. 25 The ex- 
tremely low CD4 counts (median 7 /mm 3) in our patients 
may have made them particularly susceptible to fungal 
pathogens. 
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Table II. Matched-pairs comparison between patients with invasive Aspergillosis and their case controls. 
(a) Patients with IA. 

Patient No. Age (years) Months with CD4 count  Neutropenia Steroids 
Risk factor HIV infection AIDS (cells/mm 3) (<700 x 106/L) 

Previous AIDS 
defining events 

Associated 
pulmonary 
disease 

1 41 72 14 10 No No 
Homosexual  

2 38 72 30 4 Yes No 
Hemophiliac 

3 38 96 33 28 Yes No 
Hemophiliac 

4 43 84 26 44 Yes Yes 
Bisexual 

5 39 48 27 22 No No 
Homosexual  

6 49 120 42 2 Yes Yes 
Homosexual  

7 51 30 28 0 Yes No 
Bisexual 

8 27 96 42 0 No No 
Hemophiliac 

9 31 67 45 34 Yes No 
Homosexual  

10 51 108 43 0 No No 
Homosexual  

Mean_+ SD 40.8_+8.0 79.3_+27.4 33.0_+ 10.0 14.4_+16.3 

2 U s  

2 ~ s  

3 U s  

4 ~ s  

2 U s  

5 U s  

5 U s  

4 U s  

5 ~ s  

3 U s  

3 . 5 ± 1 . 3  

(b) Matched control patients. 

Patient No. Age (years) Months with CD4 count  Neutropenia Steroids Previous AIDS Pulmonary 
Risk factor HIV infection AIDS (cells/mm 3) (<700 x 106L) defining events disease 

1 44 98 32 25 Yes No 2 No 
Homosexual  

2 35 86 19 28 Yes Yes 2 No 
Hemophiliac 

3 33 49 20 33 No No 2 Yes 
Hemophiliac 

4 41 75 21 48 No No 3 Yes 
Bisexual 

5 39 84 24 56 No Yes 2 No 
Homosexual  

6 50 78 21 47 No No 3 Yes 
Homosexual  

7 49 82 22 20 No No 2 Yes 
Bisexual 

8 26 94 17 8 Yes No 2 No 
Hemophiliac 

9 32 52 5 24 No No 2 Yes 
Homosexual  

i0 44 i01 8 I0 No No 3 No 
Homosexual  

Mean+_SD 39.3_+7.8 79.9_+17.6 18.9_+7.7 29.9_+16.1 2.3_+0.5 

At present invasive Aspergillus infections can only be 
influenced to a limited extent by prophylactic or thera- 
peutic antimycotics. 6'7'12'26 Since IA has been an un- 
common clinical feature in HIV-infected patients, none 
of our cohort received itraconazole prophylaxis. However, 
all patients received fluconazole for t reatment  of previous 
candidosis. Flnconazole prophylaxis did not prevent the 

occurrence of IA, yet a specific role of fluconazole for the 
development of IA seems to be unlikely, because the 
case controls also received fluconazole in similar doses 
(100-200  mg per day). Therefore, a high degree of sus- 
picion for Aspergillus infection should be raised if patients 
suffer from recurrent pulmonary infections, coughing or 
dyspnoea and wheezing, despite fluconazole prophylaxis. 
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In HIV infection, fever does not appear to be helpful for 
diagnosis of IA. This is in contrast to immuno- 
compromized patients without HIV infection, where in- 
vasive pulmonary aspergillosis is a frequent cause of 
antibiotic-resistant fever. 2~ a~ 

Due to the associated high mortality of IA in AIDS, 
early diagnosis by means of transbronchial biopsy and 
transthoracic needle aspiration of pulmonary lesions may 
be justified to establish the diagnosis. 6' ~2, ~4,1~ However, 
when bronchoscopic inspection appears normal, lavage 
may yield the microorganism. 12 In fact, although previous 
investigations proposed histopathological examination of 
biopsy specimens obtained at bronchoscopy to be most 
reliable to detect Aspergillus infection, in our cohort diag- 
nosis could also be established by bronchoalveolar lavage 
in six cases. 23'27-30 By contrast, in our cohort Aspergillus 
antigens could not be detected in blood or urine; this is 
well in line with previous reports of IA, where Aspergillus 
antigens could be detected only occasionally in the blood 
or urine of patients.~ 2 

Chest radiographs were abnormal in almost all patients 
with invasive aspergillosis, but radiological features 
varied. In our patients nodular infiltrates or peripheral 
wedge-shaped infiltrates could be found, as well as ca- 
vitary lesions, usually in the upper lobes. Thus, the 
spectrum of pulmonary aspergillosis was similar as de- 
scribed elsewhere. 7's'14'3. Since approximately 30% of 
patients with proven aspergillosis have been reported to 
present without specific features for aspergillosis in their 
chest radiographs, high-risk patients should be examined 
by CT-scans even if the conventional chest X-ray shows 
no conclusive finding. 32 Typical findings include round 
pneumonic infiltrates, peripheral wedge-shaped lesions 
and the 'halo' sign around pneumonic infiltrates, which 
can only be demonstrated by high resolution CT. 

As the lifespans of HW-infected patients are prolonged 
by antiretroviral therapy, an increasing awareness of 
Aspergillus infection as an opportunistic pathogen will be 
necessary. Being aware of the poor outcome of Aspergillus- 
related pulmonary and extrapulmonary disease in 
patients with full blown AIDS, a high index of suspicion, 
as well as early and aggressive diagnostic procedures and 
treatment with amphotericin B are warranted in patients 
at risk. 
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