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Objective and methods: While pulmonary aspergilloma has been well described in immunocom¬
petent hosts, to date and to our knowledge, there has not been a description of pulmonary
aspergilloma in the HIV-infected individual. A retrospective review of cases seen by the Bellevue
Hospital Chest Service from January 1992 through June 1995 identified 25 patients with
aspergilloma. To investigate the impact of HIV status on pulmonary aspergilloma, we compared
clinical presentation, progression of disease, treatment, and outcome in the HIV-infected patient
vs the HIV-negative patient with aspergilloma.
Results: Of the 25 patients identified, 10 were HIV-infected and 15 were HIV-negative.
Predisposing diseases included tuberculosis (18/25, 72%), sarcoidosis (4/25, 16%), and Pneumo¬
cystis carinii pneumonia (3/25, 12%). All 25 patients had evidence of aspergilloma on chest CT.
In addition, 17 of 25 patients had evidence of Aspergillus species in fungal culture, pathologic
specimens, or immunoprecipitins. Hemoptysis was present in 15 of 25 (60%) (11/15 [73%] of the
HIV-negative group vs 4/10 [40%] of the HIV-infected group). Severe hemoptysis (>150 mL/d)
occurred in 5 of 15 (33%) of the HIV-negative group vs 1 of 10 (10%) of the HIV-infected group.
Disease progression occurred more frequently among the HIV-infected group (4/8, 50% vs 1/13,
8% in HIV-negative individuals). All patients with disease progression had lymphocyte subset
CD4+ <100 cells per microliter. Four of eight (50%) of the HIV-infected group vs 1 of 13 (8%)
of the HIV-negative group died.
Summary and conclusions: We conclude the following: (1) although tuberculosis and sarcoidosis
are the most prevalent predisposing diseases, P carinii pneumonia in the HIV-infected individual
is a risk factor for pulmonary aspergilloma; (2) HIV-infected individuals with CD4+ <100 cells
per microliter are more likely to have disease progression despite treatment; and (3) HIV-
negative patients are more likely to have hemoptysis requiring intervention.

(CHEST 1997; 111:612-18)
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A spergillus is a ubiquitous fungus found in soil,
-^ water, and decaying vegetation. Aspergillus hy¬
phae may colonize preexisting pulmonary cavities
and coalesce to form an aspergilloma, a dense ball of
fungal filaments and amorphous material containing
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cells and fibrin. Pulmonary aspergilloma in immuno¬
competent individuals has been well described in the
literature.16 Aspergilloma occurs in 10 to 15% of
patients with cavitating lung diseases.7-9 Although
patients are usually asymptomatic, up to 25% may
have massive hemoptysis.3 To date, there have been
several case reports of aspergilloma in HIV-infected
individuals1012 and Keating et al13 described one

case in a series of patients with AIDS and pulmonary
aspergillosis. To our knowledge, there has not been
any series reviewing the presentation and clinical
course of aspergilloma in the HIV-infected individ¬
ual. During the period from January 1992 to June
1995, we identified 10 cases of aspergilloma in
HIV-infected individuals and 15 cases in HlV-nega-
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tive patients seen by the Bellevue Hospital Chest
Service. We contrast the clinical findings, progres¬
sion of disease, treatment, and outcome of the two

groups.

Materials and Methods

All Rellevue Hospital Chest Service admissions and consulta¬
tions from January 1992 through June 1995 were retrospectively
reviewed to identify patients with aspergilloma. Reviews were

performed by using chest and consultation service ledgers that
included a brief summary of each hospital admission or consul¬
tation. Charts were selected for review of all patients who
reported a histoiy7 of an aspergilloma or had an admission chest
radiograph suggestive of an aspergilloma. A suggestive chest
radiograph was defined as demonstrating either the classic
finding of an intracavitary mass with a crescent sign or a filling
defect in an upper lobe cavitary infiltrate. If obtained during
admission, results of chest CT scan were also reviewed. CT
evidence of an aspergilloma was defined as demonstration of a

solid mass partially surrounded by air or an irregular sponge-like
network filling the cavity.14 Data from mycology cultures, serum

immunoprecipitins, and bronchoscopic and surgical specimens
were evaluated.

Patients were excluded if (1) charts and/or radiographs could
not be obtained, (2) chest radiograph did not meet above criteria
on reinterpretation, or (3) chest CT scan did not show evidence
of an aspergilloma. Patients were included if they had (1) a

suggestive chest radiograph and evidence from culture, immu-

nopreciptins, or a pathologic specimen of an Aspergillus species,
or (2) a suggestive chest radiograph with additional CT evidence
of an aspergilloma. Twenty-five patients were identified; 17
meeting the criteria set in item 1 and eight meeting the criteria
in item 2. It was incidental that all patients fitting the criteria in
item 1 also had chest CT scan suggestive of an aspergilloma
performed during their medical treatment for either clinical
evaluation of hemoptysis or for further evaluation of abnormali¬
ties on chest radiograph. The eight patients fitting the criteria in
item 2 were included based on radiographic evidence alone,
although aspergilloma can be mimicked by other pathologic
entities, including carcinoma, hematoma, or mycetomas caused
by other fungi. For the purpose of this study, this group of
patients was included in all analyses because their clinical course

and radiographic findings were consistent with an aspergilloma.
Patients were classified as HIV-infected if they had a positive

enzyme-linked immunosorbent assay (ELISA) confirmed by
Western blot or a documented opportunistic infection along with
known risk factors for HIV infection. Patients were classified as

HIV-negative if they had a negative ELISA or no known risk
factors for HIV infection if no ELISA was performed.

Clinical presentation, including cough, fever, and amount of
hemoptysis, was recorded in each case. Hemoptysis was classified
as mild (<150 mL/d) or severe (>150 mL/d). Fiberoptic bron¬
choscopy was performed in 13 of 25 patients for evaluation of
recurrent hemoptysis or for evaluation of a persistent or worsen¬

ing infiltrate. Four patients, two from the HIV-infected group
and two from the HIV-negative group, were unavailable for
follow-up after the initial presentation. Follow-up was available
for the remaining 21 of 25 patients ranging from 2 to 42 months.
Disease progression was defined radiographically (increasing
infiltrate related to Aspergillus infection or increasing size of the
aspergilloma cavity). Comparison of symptoms and clinical find¬
ings between HIV-infected and HIV-negative patients utilized
Fisher's Exact Test.

Results

Demographic and Clinical Features

Twenty-five patients who met the inclusion crite¬
ria for pulmonary aspergilloma were identified.
There were 19 men and six women, whose ages
ranged from 26 to 65 years (mean age, 43 years).
There were 10 HIV-infected patients and 15 HIV-

negative patients. All patients had a histoiy of cavi¬

tary lung disease. Eighteen (72%) patients, 11 HIV-
negative and seven HIV-infected, had a history of
pulmonary tuberculosis; four (16%), all HIV-nega¬
tive, had a history of pulmonary sarcoidosis; and
three (12%), all HIV-infected, had a history of a

previous episode of Pneumocystis carinii pneumonia
(PCP). None of the patients were granulocytopenic.
One patient received corticosteroids throughout the
study period; he was a member of the HIV-negative
group with sarcoidosis.

Aspergillus infection was documented in 17 of 25
(68%) of the patients by fungal culture, pathologic
specimen, or immunoprecipitins (Table 1). Aspergil¬
lus infection was documented in five of 13 flexible
bronchoscopic procedures. One patient required
transthoracic needle aspiration for diagnosis.

Hemoptysis was part of the clinical presentation in
15 of 25 (60%) patients, occurring in 11 of 15 (73%)
of the HIV-negative group vs 4 of 10 (40%) of the
HIV-infected group (not significant). Severe hemop¬
tysis occurred in 5 of 15 (33%) of the HIV-negative
group vs only one in the HIV-infected group (not
significant) (Table 2, top). Hemoptysis was also
related to underlying disease (Table 2, bottom).

Chest Radiographic Findings
Chest radiograph and chest CT scan revealed a

solitary aspergilloma in 22 of 25 cases. All 22 patients
had upper lobe disease. Two patients (one HIV-
negative and one HIV-infected) presented with bi¬
lateral aspergillomas and one patient (HIV-negative
with sarcoidosis) presented with four aspergillomas

Table 1.Diagnostic Specimens in 25 Patients With
Pulmonary Aspergilloma

Specimens* HIV+ HIV- Total

5/8 (63) 5/10 (50) 10/18 (56)Sputum mycologyf
Bronchoscopic
Mycology1 3/8 (38) 2/5 (40) 5/13 (38)
Histology 2/6(33) 2/3(67) 4/9(44)

Surgical resection 0 3/3(100)3/3
Serum immunoprecipitins 1/2 (50) 3/4 (75) 4/6 (67)
*Number positive specimens/number performed; percents in paren¬
theses.
Aspergillus species identified; Afumigatus (11), Aflavus (2), A versi-
color (2).
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Table 2.Presenting Symptoms in 25 Patients With
Pulmonary Aspergilloma

HIV+
(n= 10)

HIV-
(n=15)

Total
(n=25)

Asymptomatic (%)
Hemoptysis (%)

Severe
Fever (%)
Cough (%)

2(20)
4(40)
1(10)
5 (50)
6(60)

2(13)
11(73)
5(33)
0
7(47)

4(16)
15 (60)
6(24)
5(20)

13 (52)

Incidence of Hemoptysis Related to Predisposing
Disease

Hemoptysis
No. (%)

Tuberculosis
Sarcoidosis
PCP

10/18 (56)*
4/4 (100)*
1/3 (33)

*Three cases in each group were classified as severe.

in separate cavities. In four patients (three HIV-
infected patients and the one HIV-negative patient
receiving steroids for sarcoidosis), there was an

infiltrate surrounding the cavity containing the as¬

pergilloma. Disease progression occurred more fre¬
quently among the HIV-infected individuals (4/8,
50%) vs the HIV-negative patients (1/13, 8%;
p=0.05).
Treatment and Outcome

Treatment and outcome analysis was available in
21 patients (Table 3). Follow-up was available on 8 of
10 (80%) of the HIV-infected group. Case descrip¬
tions are summarized in Table 4. Two (patients 3 and
10) with no treatment remained in stable condition.

Table 3.Treatment and Outcome of 21 Patients With
Pulmonary Aspergilloma

HIV+ HIV- Total
(n=8) (n=13) (n=21)

Treatment
Observation 3 6 9

Surgery 0 3 3
Embolization 0 2f 2

Intracavitary amphotericin 112
Oral itraconazole 4*26
IV amphotericin 2 0 2

Outcome (%)
Improved " 1(13) 6(46) 7(33)
Nochange 3(38) 6(46) 9(43)
Progressed 4(50) 1(8) 5(24)

Died4(50) 1(8) 5(24)
Aspergilloma related 2 (25) 1 (8) 3 (14)

*Two of these patients also received IV amphotericin.
fOne patient also had intracavitary amphotericin.

One (patient 5) died of causes unrelated to his
aspergillus infection. The five remaining HIV-in¬
fected patients (patients 1, 4, 7, 8, and 9), all with
lymphocyte subset CD4+ <100 cells per microliter,
received antifungal therapy for their aspergilloma.
Only one of these patients (patient 8) had an im¬
provement with therapy. This patient presented with
cough, fever, and mild hemoptysis and a chest
radiograph with an upper lobe cavitary infiltrate and
aspergilloma. He had two sputum cultures positive
for Mycobacterium xenopi. He was treated for active
M xenopi infection with isoniazid, rifampin, pyrazin¬
amide, and ethambutol as well as itraconazole. He
had symptomatic improvement and radiographic res¬

olution of the upper lobe infiltrate. It is likely that
improvement represented a response to antimyco-
bacterial therapy as the aspergilloma was without
change. The remaining four patients continued to
show progression despite treatment. All four patients
had CD4+ <100 cells per microliter. One of these
patients (patient 4) who was asymptomatic was

treated for 1 week with intracavitary amphotericin
for a progressive increase in size of both the cavity
and the aspergilloma that continued despite treat¬
ment. The patient remained asymptomatic until an

episode of massive hemoptysis from which he died
before surgery or arterial embolization could be
performed. One patient (patient 1) with a small
upper lobe opacity with an air-crescent sign and a

BAL culture positive for A fumigatus was initially
placed on a regimen of itraconazole; however, while
receiving therapy, he developed a large thick-walled
upper lobe cavity (Fig 1 and 2). This cavity continued
to enlarge with development of an upper lobe infil¬
trate surrounding the cavity despite 4 months of
continued itraconazole therapy (the patient refused
IV amphotericin). Transbronchial biopsy specimens
at this time revealed necrotic material containing
numerous Aspergillus hyphae; however, tissue inva¬
sion was not confirmed. This patient died of respi¬
ratory failure that was presumed secondary to inva¬
sive aspergillosis. The remaining two patients
(patients 7 and 9) both showed progression despite
receiving alternating courses of IV amphotericin and
oral itraconazole for several months.
Of the 15 HIV-negative patients, 13 received

follow-up (Table 5). One patient (patient 23) who
was receiving corticosteroid therapy for sarcoidosis
had marked improvement with resolution of both
aspergilloma and surrounding infiltrate after approx¬
imately 8 months of itraconazole therapy. One pa¬
tient who had severe respiratory impairment from
extensive sarcoidosis died after an episode of massive
hemoptysis while receiving mechanical ventilation
for pneumonia.
One of 13 (8%) of the HIV-negative group died
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Table 4.Case Descriptions of 10 HIV-Positive Patients With Pulmonary Aspergilloma*
CD4+

No./Age, Count,
yr/Sex per |jlL

Predisposing
Lung

Disease Presentation

Radiographic
Appearance of
Aspergilloma Treatment Outcome

1/31/M

2/44/F
3/46/M
4/54/M

5/46/M

6/36/F
7/40/F

8/43/M

9/38/M

10/41/M

25

570
800
99

50

30
24

10

36

80

MTB Cough, fever

MTB
MTB
MTB

MTB

MTB
PCP

PCP

PCP

MTB

Cough, fever
Mild hemoptysis
Initially asymptomatic;

massive hemoptysis
Asymptomatic

Asymptomatic
Cough, fever

Cough, mild hemoptysis,
fever

Fever, cough

LUL with infiltrate Itraconazole

RUL
LUL
LUL

RUL

LUL
RUL and LLL

with infiltrate
LUL with infiltrate

RUL

Cough, mild hemoptysis LUL

None
None

Intracavitary
amphotericin

None

None
IV amphotericin;

itraconazole
Itraconazole; I,

R, P, E
IV amphotericin;

itraconazole
None

Increased LUL infiltrate; died of
respiratory failure

No follow-up
No significant change
Markedly enlarged cavity; died of

massive hemoptysis
No significant change; died of

spontaneous pneumothorax of the
uninvolved lung

No follow-up
Worsening infiltrates bilaterally
Decreased LUL infiltrate;

aspergilloma without change
Enlarging cavity; died of sepsis

No significant change
*MTB= Mycobacterium tuberculosis;
pyrazinamide, and ethambutol.

LUL=left upper lobe; RUL=right upper lobe; LLL=left lower lobe; I,R,P,E=isoniazid, rifampin,

because of massive hemoptysis. In the HIV-infected
group, four of eight (50%) died (p=0.05). Two of
these cases were directly related to the aspergilloma
(massive hemoptysis and presumed invasive As¬

pergillus infection): one patient died of sepsis of
unclear etiology (sepsis may have been related to

Aspergillus, however the patient refused further
evaluation), and one case was unrelated (spontane¬
ous pneumothorax in the uninvolved lung).

Discussion

Aspergillus is a ubiquitous fungal organism that
can enter the respiratory tract and colonize the
bronchi and the lungs. Aspergillus hyphae can coa¬

lesce to form dense masses called aspergillomas.

Figure 1. Chest radiograph of an HIV-infected individual who
despite initial therapy with itraconazole went on to have devel¬
opment of a thick-walled cavity with peripheral infiltrate.

Figure 2. Chest CT scan of the patient in Figure 1 at approxi¬
mately the same time reveals an upper lobe thick-walled cavity
with peripheral infiltrate and an intracavitary aspergilloma. This
patient subsequently died from presumed invasive aspergillosis.
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Table 5.Case Descriptions of 15 HIV-Negative Patients With Pulmonary Aspergilloma
Predisposing

No./Age, Lung
yr/Sex Disease Presentation

Radiographic
Appearance of
Aspergilloma Treatment Outcome

11/65/M
12/49/M
13/27/M
14/43/M

15/42/M

16/61/F

17/29/M
18/45/M
19/65/M

20/26/F
21/38/F
22/53/M
23/43/M

24/43/M

25/50/M

MTR
MTB
MTB
MTB

MTB

Sarcoidosis

MTB
MTB
MTB

MTB
Sarcoidosis
MTB
Sarcoidosis

MTB

Sarcoidosis

Asymptomatic
Asymptomatic
Massive hemoptysis
Mild hemoptysis;
cough

Recurrent mild
hemoptysis; cough

Massive hemoptysis
Mild hemoptysis
Cough
Cough, massive

hemoptysis
Mild hemoptysis
Massive hemoptysis
Cough
Cough, mild

hemoptysis
Cough, mild

hemoptysis
Massive hemoptysis

LUL
RUL
RUL
LUL

LUL

LUL

LUL
LUL
RUL, LUL

LUL
RUL
RUL
Multiple (4) with

surrounding infiltrate
LUL

LUL

None
None

Lobectomy
None

Pneumonectomy

None

None
Itraconazole
Arterial embolization

None
RUL lobectomy
None
Itraconazole (8 mo

duration)
None

No follow-up
No significant change
No further hemoptysis
Recurrent mild hemoptysis
No further hemoptysis

Progressive respiratory failure and
hemoptysis; died

Recurrent mild hemoptysis
No significant change
No further hemoptysis
No further hemoptysis
No further hemoptysis
No significant change
No further hemoptysis; resolution of

aspergillomas/infiltrates
No follow-up

Arterial embolization; Continued episodes of hemoptysis; no

intracavitary amphotericin change in radiographic findings

Pulmonary aspergillomas occur most commonly in

preexisting tuberculous cavities, occurring in up to
17% in one British survey of 544 patients.78 They
have also been described in lung that has been
destroyed by sarcoidosis,15 bronchiectasis,16 lung ab¬
scess,16 neoplasms,17 pulmonary infarcts,18 nontu¬
berculous mycobacterium,19 and various myco¬
ses.2021 In our study population, tuberculosis was the
most common predisposing disease (72%) with sar¬

coidosis the second most common (16%). Although
tuberculosis was the most common disease in both
HIV-negative and HIV-infected groups, sarcoidosis
was a predisposing disease only in patients who were

HIV-negative. In contrast, a history of PCP was the
predisposing disease in three HIV-infected patients.
A single patient with HIV infection with an aspergil¬
loma complicating pulmonary cysts caused by PCP
has been described.11

Aspergillomas are often found on routine chest
radiograph in asymptomatic patients with prior cav¬

itary lung disease. In those who are symptomatic, the
most common presenting symptoms and signs in¬
clude cough and hemoptysis. Up to 71%24-5 of
patients will experience at least one episode of
hemoptysis during their course. Hemoptysis may be
severe in up to one third of cases.22 In our study, we
had similar findings regarding hemoptysis. Hemop¬
tysis was much more common among the HIV-
negative individuals, 73% compared with 40% of
HIV-infected individuals. In five of the HIV-nega¬

tive patients it was severe. One potential reason for
the differences observed between the HIV-negative
and HIV-infected patients in our study may be due
to differences in the etiology of the underlying
cavitary lung disease. All four patients with sarcoid¬
osis, who were HIV-negative, presented with he¬
moptysis and in three it was severe. Incidences of
hemoptysis up to 90%15 have been reported previ¬
ously in patients with sarcoidosis complicated by
aspergillomas. In contrast, only one of the three
HIV-infected patients with a history of PCP had
hemoptysis and it was mild.

Fever, which has not been described as a common

feature of aspergilloma, was a prominent sign in our

HIV-infected group. Five HIV-infected patients pre¬
sented with fever, whereas none of our HIV-negative
patients had fever. A pulmonary infection related to
the patient's underlying lung disease or a transfor¬
mation from aspergilloma to an early form of invasive
disease such as chronic necrotizing or "semi-inva¬
sive" aspergillosis are possible causes. Semi-invasive
aspergillosis has been described in patients with
immunosuppression, eg, diabetics or those receiving
long-term low-dose steroid therapy. This may have
been the case in two HIV-infected patients with
fever who developed increasing pulmonary infil¬
trates. Alternatively, fever may have been related to
other HIV-related etiologies.
The clinical course of patients with pulmonary

aspergilloma can vary widely. Aspergillomas usually
616 Clinical Investigations
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remain stable over long periods of time although
slow increase in size or spontaneous resolution has
been reported. Generally, no treatment is necessary
unless hemoptysis occurs; massive hemoptysis neces¬

sitates surgical intervention with resection of the
affected lung in the operable candidate or arterial
embolization in the nonoperable candidate. Mortal¬
ity from massive hemoptysis varies from 2 to
100%416'23'24 with differences in underlying lung
disease and differences in treatment accounting for
the wide range. Progression to or overlap with more

invasive forms of Aspergillus infection has also been
reported to occur.25 The presence of coexisting
semi-invasive disease is characterized by an infiltrate
that is adjacent to the aspergilloma. Invasive pulmo¬
nary aspergillosis usually presents with multiple in¬
filtrates and pathologic study reveals fungal invasion
into adjacent blood vessels causing hemorrhagic
pulmonary infarction. It is found almost exclusively
in patients who are severely immunosuppressed.26 It
is uncommon, however, for aspergillomas to progress
to invasive pulmonary aspergillosis.
We found clinical progression and outcome to

differ among the HIV-infected and HIV-negative
patients. Among the HIV-negative individuals, five
with severe hemoptysis underwent successful treat¬
ment. None of our 13 HIV-negative patients devel¬
oped evidence of invasive or semi-invasive disease
with the probable exception of the patient who
received corticosteroids and had infiltrates surround¬
ing the aspergillomas on initial diagnosis. Broncho¬
scopic biopsy specimens and cultures in this patient
did not reveal Aspergillus yet he had marked reso¬

lution of his pulmonary aspergillomas and infiltrates
while receiving itraconazole. In contrast, clinical
progression was frequent among the HIV-infected
patients. Half (4/8) of those with HIV infection, all
with documented Aspergillus cultures, had progres¬
sion. Of those patients who were HIV-infected and
had a CD4+ <100 cells per microliter, four of seven
showed progression. Two patients had enlarging
aspergilloma and two patients had worsening infil¬
trates in relation to the aspergilloma. All four of
these patients were placed on a regimen of therapy.
They all continued to show progression despite
antifungal therapy with either oral itraconazole or a

combination of itraconazole and IV amophotericin.
Among the other three patients who were HIV-
infected with CD4+ <100 cells per microliter, two
had no treatment and showed no evidence of pro¬
gression, and one patient who was treated with oral
itraconazole and antimycobacterial therapy had an

improved condition.
Two recent series of HIV-infected individuals with

pulmonary Aspergillus infections have been pub¬
lished. Among the 24 cases, there is only one patient

with an aspergilloma. Denning and colleagues27 de¬
scribed 13 HIV-infected patients (12 with AIDS)
with invasive aspergillosis (10) or obstructing bron¬
chial aspergillosis (three). The results of treatment
with amphotericin B and itraconazole varied. Me¬
dian survival was only 3 months, but only 3 of 10
patients who died had aspergillosis as the cause of
death. Keating and colleagues13 reviewed 11 cases of
AIDS with a documented Aspergillus species ob¬
tained from induced sputum samples. This finding
was confirmed by bronchoscopy in eight cases. Seven
patients had concomitant steroid therapy or neutro-

penia. Ten patients had CD4+ <50 cells per micro-
liter. All of their patients received oral itraconazole
or amphotericin B. Only one patient had a pulmo¬
nary aspergilloma. This patient had CD4+ <50 cells
per microliter and did well on a regimen of oral
itraconazole. Seven of the remaining 10 patients died
within 6 weeks of diagnosis, but no Aspergillus
species were detected in their sputum samples. They
concluded that pulmonary aspergillosis is an impor¬
tant clinical problem in patients with AIDS and
recommended that early treatment with amphoteri¬
cin B or itraconazole be considered. We found that
four of seven (57%) of the patients with HIV infec¬
tion and CD4+ <100 cells per microliter had
clinical progression of their pulmonary aspergilloma
while receiving antifungal therapy. This suggests that
a significant number of HIV-infected patients with
CD4+ <100 cells per microliter and pulmonary
aspergilloma may show progression to a more inva¬
sive form of disease despite current therapies. This
raises the question of whether therapy instituted
earlier in the disease process would prevent progres¬
sion as was done in the Keating et al13 study. There
is a need for a higher index of suspicion in identifying
early Aspergillus colonization/infection (ie, sputum
sampling) in patients with HIV infection and CD4+
<100 cells per microliter, especially those with a

history of previous cavitary lung disease, particularly
tuberculosis or cystic PCP.
From this study we can make several conclusions.

PCP is a risk factor for aspergilloma. Cysts have been
reported in 10% of patients with PCP28 and given
the increasing number of survivors of PCP in the
AIDS epidemic, we may see an increase in the
importance of this risk factor. HIV-infected individ¬
uals with CD4+ <100 cells per microliter are more

likely to show progression despite treatment. HIV-
negative patients are more likely to have hemoptysis
requiring intervention. Clinical studies should focus
on earlier diagnosis and treatment, either with more

aggressive therapy or newer agents, to determine if
one can stall disease progression or affect mortality.
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