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Pulmonary Aspergillosis and Invasive
Disease in AIDS*
Review of 342 Cases

Eleftherios Mylonakis, MD; Tamar F. Barlara, MD; Timothy Flanigan, MD; and
Josiah D. Rich, MD, MPH

Aspergillosis is an infrequent but commonly fatal infection among HIV-infected individuals. We
review 342 cases ofpulmonary Aspergillus infection that have been reported among HIV-infected
patients, with a focus on invasive disease. Invasive pulmonary aspergillosis usually occurs among
patients with <50 CD4 cells/mm3. Major predisposing conditions include neutropenia and steroid
treatment. Fever, cough, and dyspnea are each present in >60% of the cases. BAL is often
suggestive, but biopsy specimens are necessary for definite diagnosis. Amphotericin B is the
mainstay of treatment and mortality is >80%. Avoiding neutropenia and judicious use of steroids
may be helpful in prevention. Aggressive diagnostic approach, early initiation of treatment,
adequate dosing of antifungals, and close follow-up may improve the currently dismal prognosis.

(CHEST 1998; 114:251-262)
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T nvasive pulmonary aspergillosis (IPA) is a signifi-
-*¦ cant cause of morbidity and mortality in immuno¬

compromised patients, especially those with hema¬
tologic malignancies and organ transplantation.1-2
The incidence is also increased among individuals
with HIV and, although it is not an AIDS-defining
infection, it is an important and commonly fatal
complication of advanced HIV disease.2-3
We review the previously described cases of pul¬

monary aspergillosis among HIV-infected patients
and discuss the incidence, predisposing factors,
symptoms, diagnosis, treatment, and outcome in this
patient population.
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MATERIALS AND METHODS

Through a computer-based search of MEDLINE and AIDS-
LINE.National Library of Medicine, Bethesda, Md.(with the
use of key terms, including Aspergillus, aspergillosis, HIV, AIDS,
and text word searching) complemented by a manual search of
the Index Medicus, the published abstracts of the major relevant
conferences and by cross-referencing published articles, we

reviewed the English-language literature as of March 31, 1997,
and identified reported cases of pulmonary aspergillosis among
HIV-infected patients.

Duplicate cases and patients with allergic bronchopulmonary
aspergillosis were excluded. Other studies reviewed cases of
aspergillomas and obstructive bronchopulmonary aspergillosis
among HIV-infected patients. Those cases were also excluded
from the discussion.4 7

Definitions
We categorized cases as "definite IPA" if patients had clinical

and/or radiographic evidence of lung infection and either invasive

Aspergillus involvement demonstrated by histology, or had a

positive culture for Aspergillus species obtained by percutaneous
aspiration of the lung, without the growth of any other pathogen.5
Because a positive culture for Aspergillus was not required if
histology was positive, other fungi, such as Pseudallescheria
boydii, could be responsible.8

As "probable IPA," we defined patients who developed radio-
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graphic and/or clinical evidence suggestive of IPA and had a BAL
or other culture from the lower respiratory tract positive for
Aspergillus, without the identification of other pathogens.9

Aspergillus infection involving the airways causes a variety
of sometimes overlapping processes including obstructive
bronchopulmonary aspergillosis, mucoid impaction of the
bronchi, bronchitis or tracheobronchitis, ulcerative bronchitis,
and pseudomembranous tracheobronchitis.7 1014 We catego¬
rized airway disease due to Aspergillus into two groups:
"obstructing pulmonary aspergillosis" for patients with nonin¬
vasive airway aspergillosis and "tracheobronchial aspergillosis"
for patients with invasive airway disease.5131516
"Pulmonary aspergilJomas" were defined as Aspergillus infec¬

tions localized in a preexisting cavity, without tissue invasion.1718
The CD4 count was the one closest to the diagnosis of Aspergillus
infection. Fever was considered temperature of ^37.8°C. Use of
corticosteroids was defined as a dose of at least 10 mg of
prednisolone per day or its equivalent, for at least 8 days within
the 3 months prior to the diagnosis or the onset of symp¬
toms.3-916192i Use of broad-spectrum antibiotics was defined as

the use of such antibiotics for >8 days, within the 3 months prior
to the onset of symptoms or the diagnosis of aspergillosis. In
almost all cases, authors did not report on the prophylactic use of
antibiotics (especially trimethoprim-sulfamethoxazole), although
most of these patients were at risk for Pneumocystis carinii

pneumonia (PCP) and should have been receiving prophylaxis.
For this reason, antibiotics for prophylaxis were not included.
As concurrent to aspergillosis, we considered the following: a

neoplasm if diagnosed, relapsed, or treated within the previous 3
years or if noted in autopsy; antineoplastic chemotherapy if
administered within the preceding 3 months; and other infection
if it occurred within the previous 3 months, if the patient was

receiving treatment when aspergillosis was diagnosed or if noted
in autopsy. In almost all cases, the criteria for the diagnosis of the
other opportunistic infections were not reported.
To avoid misinterpretation from incompletely documented

cases, we applied these definitions in the 93 cases with definite
IPA and significant clinical data in two or more of the following
categories: predisposing factors, clinical presentation, diagnosis
(including radiographic findings), treatment, and out¬
come.2'35'7'91938 We also present the most significant data from
all cases. Where we refer to results from all cases, we follow the
definitions of the authors reporting each case.

The definition of neutropenia was missing from many reports
and when present, it varied significantly.2'3'5'919'20'37'38 Thus, we

present the reported neutrophil count from the detailed cases of
definite IPA.
When reports stated the total dose of amphotericin B, but not

the duration of therapy, the dosage was assumed to have been 0.8
to 1 mg/kg/d.39
As response to treatment, we considered patients who survived

for >3 months after the initiation of therapy or had, at least
temporary, clinical and radiographic improvement after treat¬
ment was started.

Radiographic findings were based on the radiographs closest to
the diagnosis of aspergillosis and were categorized into three
major groups: infiltrate(s)/consolidation(s), nodule(s), and
cavity(ies).

Results

We identified 342 cases of pulmonary aspergillosis
among HIV-infected individuals.2-5'7-919-38'40-93 Gen¬
der was noted in 203 (169 male and 34 female).
Aspergillus fumigatus was the most common patho¬

gen (95% of the cases), while strains of Aspergillus
flavus,20'22'4189 Aspergillus niger,21>22>74 and Aspergil¬
lus terreus3*20 were less common.94 In 23 cases (7%),
the infection mainly involved the airways as tracheo¬
bronchial or obstructive pulmonary aspergillosis.
Fourteen patients were diagnosed as having aspergil-
lomas.51'59'76'93 As noted above, cases of aspergillo-
mas and/or obstructive bronchopulmonary aspergil¬
losis were excluded from further evaluation.
The results are mainly based on the 93 cases of

definite IPA in which sufficient clinical information
was available.2'3'5'7919-38 Gender was noted in 76 of
the 93 cases (71 men and 5 women). Three of the 93
patients were diagnosed as having invasive tracheo¬
bronchial aspergillosis. Eight cases were among chil¬
dren (age 1 to 17 years; mean 9 and median 8 years).
The data from this subgroup did not differ in the
clinical presentation and the outcome when com¬

pared with adult cases.

Among all patients, median CD4 count was 6
cells/mm3 (range, 0 to 338 cells/mm3, mean, 32
cells/mm3). In total, CD4 count was reported in 140
patients and 133 of 140 had <100 cells/mm3.
Among the 93 detailed cases with definite IPA and

precisely reported neutrophil counts, 16 of 67 (24%)
had documented severe neutropenia (ie, <500 cells/
mm3) prior to aspergillosis (Table 1).

Clinical data on other predisposing factors and
comorbid opportunistic infections were noted in 40
of the 93 patients (Table 2). All patients (40/40) had
at least one and 23 of 40 had two or more concurrent
factors. The most common combinations were PCP
with Cytomegalovirus infection (CMV) (6/40) or

Iymphoma with chemotherapy (4/40).
In 196 patients, the authors reported (concurrent

and nonconcurrent) factors that may have predis¬
posed patients to aspergillosis. The most common

were neutropenia (77 patients), PCP (71 patients),
use of broad-spectrum antibiotics (60 patients),
CMV infection (53 patients), and use of corticoste¬
roids (43 patients).
Table 3 shows the most common presenting symp-

Table 1.Absolute Neutrophil Count Among HIV-
infected Patients With Definite IPA*

Reference No.
Level of Neutrophils, Cells/103 L

(No. of Patients)
22
5,9

2,3,7,19,20,21,28,31,34,35,38

<1.0 (4/4)
<0.5 (8/22)
>0.5 (14/22)
<0.5 (8)
0.5-0.8 (10)
0.8-2.0 (7)

>2.0(15)
*n=66.
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Table 2.Concurrent Possible Predisposing Factors
and Comorbid Infections Among HIV-infected Patients

With Definite IPA*

Factors and Infections

CMV infection (25) 63%
PCP (11) 28%
Bacterial and/or other fungal pneumonia (8) 20%
Use of broad-spectrum antibiotics (6) 15%
Use of corticosteroids (6) 15%

Lymphoma (5) 13%

Chemotherapy (5) 13%

Kaposi's sarcoma (4) 10%
Infection due to atypical mycobacteria (4) 10%

*n=40. Numbers in parentheses=number of cases. Neutropenia was

not included in this table. See Table 1.

toms among 56 of 93 patients with definite IPA. The
following were the most common combinations:
fever, cough, and dyspnea (10/56); and fever, cough,
dyspnea, and pleuritic chest pain (6/56). Among all
patients, fever, cough, and dyspnea were each
present in >60% of the cases. The duration of
symptoms ranged from a few days to >3 months.528
The CNS was the extrapulmonary organ most

commonly affected (16 cases overall), followed by
involvement of the kidney(s) (12 cases) and the heart
(11 Cases) 2,3,9,16,20,24,28,31,34-37,40,58,65,79,82,89

Among the 93 patients with definite IPA and
detailed presentation, in 65 (70%) the diagnosis was

established or confirmed by autopsy and 33 (35%)
had no antemortem test suggestive for Aspergillus.
In Table 4, we report the positive diagnostic tests.

Culture and/or cytology obtained by bronchoscopy
was the test most commonly reported as positive
among all patients (115 cases). Blood cultures and
the use of sterile nasal cultures were reported as

positive in <1% of the cases.12-21'58
Radiographic findings and their combinations

were noted in 44 of the 93 patients (Table 5). In 18
of 44 cases, more than one finding was described and
the most common combination was cavity(ies) coex¬

isting with infiltrate(s)/opacity(ies) (8/44). Among the

Table 4 .Reported Positive Antemortem Diagnostic
Tests Among HIV-infected Patients With Definite IPA*

Tests

BAL (cytology and/or culture) (40) 67%
Trachial/transbronchial biopsy (16) 27%
Transthoracic biopsy and/or percutaneous aspirate (12) 20%
Open lung biopsy (9) 15%
Induced or noninduced sputum (7) 12%
Thoracentesis (2) 3%
Serum antigen (2) 3%
*n.60. Numbers in parentheses=number of cases.

36 patients with detailed radiographs, 26 had bilat¬
eral and 10 had unilateral findings.
To evaluate what physicians initially prescribed for

the treatment of IPA, we reviewed all cases (Fig 1).
Amphotericin B either alone (57 patients) or with
flucytosine (12 patients) was the antifungal most

commonly used. Some of the patients treated by
itraconazole alone were enrolled in clinical studies
evaluating the efficacy of this agent or refused
treatment with amphotericin B. Less than 3% of the
patients underwent surgery.35-67

Specific treatments were reported in 73 of 93
detailed cases of patients with definite IPA. Thirty
received no antifungal chemotherapy and 10 were

treated for <7 days. In Figure 2, we report the
antifungals used for >1 week among HIV-infected
patients with definite IPA. Itraconazole was used
particularly for patients who survived the first 4
weeks. The dose of amphotericin B, where reported,
was 0.5 to 1 mg/kg/d and that of itraconazole, 200 to
800 mg/d. In most patients who received amphoter¬
icin B and itraconazole, the two antifungals were

administered sequentially.39
The evaluation of the outcome of IPA among

HIV-infected patients is difficult because of the
prolonged and incurable underlying disease, and
other end points such as the clinical and/or radio-
graphic response to treatment have been proposed.39
Among the 93 patients with definite IPA, all (60/60)
who received treatment for <7 days died. Only 6%
(6/93) had partial response to treatment. The re-

Table 3.Most Common Presenting Symptoms Among
HIV-infected Patients With Definite IPA*

Symptoms
Fever (48) 86%

Cough (39) 70%
Dyspnea (37) 66%
Pleuritic chest pain (15) 27%
Generalized malaise/weight loss/anorexia (7) 13%
CNS symptoms (6) 11%
Hemoptysis (3) 5%
*n=56. Numbers in parentheses=number of cases.

Table 5.Radiographic Findings Among HIV-infected
Patients With Definite IPA*

Findings
Consolidation(s)/infiltrate(s) (32) 73%
Cavity(ies) (15) 34%
Nodule(s) (6) 14%
Adenopathy (5) 11%
Pleural effusion(s) (3) 7%
Cardiomegaly (2) 5%
*n=44. Numbers in parentheses=number of cases.
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mAmphotericin B with or without
5-f!ucytosine (69/128)

Q Itraconazole (39/128)

S Amphotericin B and Itraconazole
(17/128)

¦ Uposomal formulations of
amphotericin B (3/128)

Figure 1. Antifungals administered in 128 HIV-infected patients with definite or probable IPA.

sponse rate was 18% (6/33) among patients who
received treatment for >7 days5'9-22-23-26 (Fig 3). Two
of the patients with the longest survival (almost 1
year) received amphotericin B (3.6 g and 560 mg,
respectively) and long courses of itraconazole (400 to
600 mg/d). In both cases, the infection relapsed and
patients died due to aspergillosis.526 Overall, 217 of
274 patients (79%) with reported outcome died
within 6 months after diagnosis (30 additional pa¬
tients died mainly due to other reasons).

Discussion

Invasive pulmonary aspergillosis remains an enig¬
matic disease that occurs predominantly among im-

munosuppressed patients, including those with HIV
infection.394'98 Invasive aspergillosis was included as

an AIDS-defining opportunistic infection in the ini¬
tial definition developed by the Centers for Disease
Control.99 It was removed in 1984 when only 3 cases

had been reported among 1,762 patients.99101
Among the first 30,632 patients with AIDS, the
incidence of invasive aspergillosis was 0.1%.99101 In
11 autopsy series involving a total of 927 HIV-
infected patients, 42 cases (4.5%) of pulmonary
aspergillosis were identified.27'43'50'52-60'63'69'71'73'79'88
The incidence in these studies ranged from 0 to
12.5%, and was lower than that reported in autopsy
studies among other risk groups such as transplant
recipients or patients with hematologic malignan¬
cies.852'71'94'102 However, given the diagnostic diffi¬

culties, case series and epidemiologic studies may
underestimate the prevalence of the disease.
A similar percentage of aiiway involvement was

described among non-HIV-infected individuals with
pulmonary aspergillosis, mainly secondaiy to malig¬
nancy.1112103

Recent reports raise questions on possible differ¬
ences in the world-wide distribution of the infection,
and suggest that the incidence is higher in the
United States and probably Africa, compared with
other countries such as the United Kingdom.104-105
In a recently published large autopsy series among
AIDS patients from Bronx, NY, IPA was noted in 14
of 252 (5.5%). The higher incidence of male patients
who developed IPA in our review was not seen in
this study that included a greater proportion of
women and IV drug users than most previous re¬

ports. In that study, 8 of 65 women were diagnosed
with pulmonary aspergillosis, compared with 6 of
187 men.79 As the trends in the AIDS population
change, further evaluation of the epidemiology of
IPA is needed.

Neutropenia was reported by the authors as the
most common predisposing factor overall and re¬

ported in a significant number of definite cases. The
only case-control study among HIV patients noted
increased incidence of neutropenia (<l,000/mm )
among 11 HIV-infected patients with pulmonary
aspergillosis, compared with 20 historical control
subjects.22 This is consistent with in vivo data and
results from case-control studies among non-HIV-
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¦Amphotericin B ? Itraconazole 5Amphotericin B and Itraconazole

Number
of
patients

1 - 4 week(s) 4-12 weeks 12 weeks or more

Duration of antifungal treatment

Figure 2. Antifungals used for at least 1 week among 33 HIV-infected patients with definite IPA. In
most patients who received amphotericin B and itraconazole, the two antifungals were not administered
concomitantly.

infected immunosuppressed patients.106108 Further
data on the level and die duration of neutropenia and
its relation to IPA in HIV-infected patients are needed.
IPA affects, almost exclusively, patients with ad¬

vanced AIDS. Normal phagocytes are potent killers
of fungi and cytokine messages (that are inhibited in
AIDS) may enhance phagocytosis.109'110 In vitro, the
antifungal activity of neutrophils against Aspergillus
hyphae was impaired among HIV-infected children
with low CD4 counts.111 Whether early HIV disease
is an independent predisposing factor for the devel¬
opment of aspergillosis is still unclear.5100-112
A number of studies have implicated high doses of

corticosteroids or the use of broad-spectrum antibi¬
otics in the development of aspergillosis.911113115
Also, opportunistic infections, especially those in¬

volving the lungs, such as PCP and CMV infection,
may predispose to the development of pulmonary
aspergillosis through impairment of pulmonary mac-

rophage function.9116117 Most cases had limited data
on the dosage of corticosteroids, the previous use of
antibiotics, and the incidence of opportunistic infec¬
tions. Comparative data from historical control sub¬

jects who did not develop aspergillosis would help to
evaluate the impact of these risk factors.

Alcohol inhibits in vitro neutrophil proliferation,
maturation, delivery, and life span, and may contribute
to the development of the infection.3-98 Also, marijuana
can, at least, expose patients to Aspergillus and should
be avoided.3-5-94118 This is of significant practical im¬

portance given the prevalence of marijuana usage.
Changes in the incidence of pulmonary aspergil¬

losis among HIV-infected patients suggested in re¬

cent reports, may be attributed to the following: (1)
the prolonged survival of patients with very low CD4
counts and prior opportunistic infections involving
the lungs; (2) the widespread use of drugs that may
cause neutropenia, such as ganciclovir or zidovudine;
and (3) the increased use of corticosteroids for the
treatment of PCP and other conditions. The ex¬

tended use ofbroad-spectrum antibiotics for prophy¬
laxis and treatment of opportunistic infections in

patients with HIV infection may also be an important
contributing factor.3-59'18'40'92-119 We were unable to
evaluate this possible predisposing factor as it was
rarely reported.
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& Total Q Response to treatment

Number of
patients 20

P ¦¦ J
All patients Amphotericin B

Antifungal treatment

Itraconazole Amphotericin B and
Itraconazole

Figure 3. Response to treatment among 33 HIV-infected patients with definite IPA who received
antifungals for >1 week. In most patients who received amphotericin B and itraconazole, the two
antifungals were rrot administered concomitantly.

Pulmonary aspergillosis is a protean disease with
variable clinical manifestations. The most common

clinical findings among HIV-infected patients, did
not differ significantly when compared with other
series of immunocompromised patients who devel¬
oped IPA.120122
The nonspecific symptoms of IPA make an aggres¬

sive diagnostic approach extremely important. Bi¬
opsy remains the optimal method for the establish¬
ment of the diagnosis.121122 Bronchoscopic
evaluation can lead to the recovery of Aspergillus and
rule out other pathogens, such as Pneumocys¬
tis 5,6,80,123,124 pjsani an(J Wright,80 in a series evalu¬
ating the use of BAL, noted that among HIV-
infected patients, Aspergillus recovered from BAL is
usually a colonizer (63%). In another report among
45 patients with AIDS and respiratory cultures (spu¬
tum, BAL, or bronchial wash) positive for Aspergil¬
lus, IPA was documented in only 4 of these patients
and was strongly suspected in an additional one.20
The diagnosis of IPA cannot be based only on

cultures, even from the lower respiratory
tract.3114'125126 However, in the clinical setting of
HIV infection, and particularly among patients with
history of neutropenia and/or low CD4 count, no

culture positive for Aspergillus should be dis¬
missed.3114126127 As suggested for other immuno¬
compromised patients, HIV-infected patients who
develop a new cavity or infiltrate in a previously
normal lung and have a positive bronchoscopic cul¬

ture for Aspergillus species warrant antifungal treat¬
ment pending definitive diagnosis.18123128 A positive
cytologic examination and culture of pleural fluid
may also help.3746

Clinical trials evaluating serologic methods for the
diagnosis and monitoring of aspergillosis among
HIV-infected patients have been disappointing.9-41
Recent studies reported better results in limited
numbers of non-HIV-infected patients.128129 Sero¬
logic methods for the diagnosis and monitoring of
pulmonary aspergillosis need further evaluation be¬
fore they can be applied, particularly in patient
populations with lower incidence of Aspergillus in¬
fections, such as HIV-infected individuals.3130132

Consolidation(s)/infiltrate(s) was the radiographic
finding most commonly reported among other pa¬
tient populations with IPA. The development of
cavity(ies) and pneumothorax has also been de¬
scribed among HIV-infected and non-HIV-infected
patients.2-16-20'34'37'108-119'133-136 However, the air-
crescent sign, a feature noted in up to 93% among
certain groups ofimmunocompromised patients with
IPA, was infrequently reported among HIV-infected
patients.76129134 A proposed explanation is that this
sign is associated with the rapid recovery from severe

immunosuppression, a phenomenon that is unusual
among HIV-infected patients.68

Recent studies evaluated the use of MRI in pul¬
monary aspergillosis and described the characteristic
demonstration of target-like infiltrates among immu-
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nocompromised patients with IPA.137138 MRI may
be of diagnostic value in the diagnosis of IPA in
HIV-infected patients.

Deoxycholate amphotericin B remains the most

widely used treatment of pulmonary and dissemi¬
nated aspergillosis among HIV-infected individuals
(Fig 1) as well as in other patient popula¬
tions.48120139 Combinations with flucytosine and es¬

pecially rifampin do not seem to improve its effica¬
cy.8-140 The experience utilizing liposomal
formulations of amphotericin B, particularly in this
patient population, is limited,141 and the relative
efficacy of the liposomal formulations in comparison
to deoxycholate amphotericin B is still under inves¬

tigation.142-145 Large clinical trials evaluating the new
formulations are underway in Europe and North
America. However, the multiple lipid-associated am¬
photericin B preparations available (especially in

Europe), the diagnostic difficulties, and the comor-

bid conditions make such trials very difficult to

organize.39
Itraconazole is approved by the US Food and

Drug Administration as second-line treatment for
invasive aspergillosis.49145 This triazole has few side
effects; however, its efficacy, especially among HIV-
infected patients, is limited.8-87145-146 The lower re¬

sponse rate in patients with AIDS may be due to
lower blood levels. Reports advocate the evaluation
of serum levels of itraconazole in AIDS patients with
systemic fungal infection.518140 The significance of
serum levels for this highly lipophilic compound is
controversial.147148 Among the cases reviewed
herein, serum levels of itraconazole were infre¬
quently measured.5-9

Additional limitations in the use of itraconazole
are its poor penetration in the CNS, patients unable
to receive oral regimens, or patients who take drugs
that induce the metabolism of P450 enzymes (for
example rifampin, phenytoin, carbamazepine, and
ritonavir).149 In vitro resistance of A fumigatus spe¬
cies to itraconazole, that correlated with poor clinical
response, was recently described.150 There are little
data on the use of itraconazole among children.151

Terbinafine has in vitro activity against Aspergil¬
lus, but its clinical use for the treatment of invasive
aspergillosis remains under investigation.152-154
Other antifungals are in earlier stages of develop-
ment.94,119,155-159

Previous studies described cases of HIV-infected
patients with aspergillomas or obstructive broncho¬
pulmonary aspergillosis that responded well to treat¬
ment.5-55-56 However, the outcome of IPA in this
population is dismal.816 Comparable poor outcome
was noted among patients with IPA after solid-organ
transplantation.160 A slightly better response to treat¬

ment was reported in another review that included
HIV-infected patients with probable IPA.39

Early diagnosis and aggressive treatment im¬

proved the outcome among non-HIV-infected indi¬
viduals with IPA.129-161 Increased doses of antifun¬
gals can improve outcome. The use of high-dose
amphotericin B (at least 1 to 1.5 mg/kg/d) was

successful for the treatment of neutropenic patients
with IPA, and reviews recommend itraconazole
doses of 600 to 800 mg/d or even higher.129162 The
combination of amphotericin B with triazoles did not
cause antagonism in vivo and the concurrent use of
amphotericin B with itraconazole probably warrants
evaluation.163164 In vivo studies and clinical trials of
high doses of liposomal formulations of amphotericin
B are ongoing.39165 Surgical interventions are help¬
ful in certain patients for the treatment of localized
infection and should be considered for the treatment
of HIV-infected patients with IPA.8-129166

Adjusting the antifungal therapy early, when the
initial treatment fails, is important.39 Invasive as¬

pergillosis, even if the patient initially responds to
the treatment, is a long-term challenge and requires
close monitoring and a long course of aggressive
antifungal treatment.154
A previous study offered guidelines for authors of

case reports of aspergillosis.8 We feel the need to
reinforce the importance of precise documentation
of each case, especially regarding possible predispos¬
ing factors and means of diagnosis (including perti¬
nent negatives).

In conclusion, IPA is a life-threatening complica¬
tion of advanced AIDS. It usually presents with
fever, cough, and dyspnea. Early diagnosis and ag¬
gressive treatment remain the only available means

by which the currently poor prognosis may improve.
In appropriate clinical circumstances, early onset of
empiric antifungal treatment and aggressive diagnos¬
tic evaluation with BAL and biopsy are essential.
There is clearly a need for improvement in the
diagnosis and treatment of invasive aspergillosis in
HIV-infected patients. With improvement in antivi¬
ral and antifungal therapy, we hope that in the future
the incidence of IPA will be diminished and treat¬
ment will be more successful.
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