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With the increase in the number of patients receiving immuno-
suppressive therapy, the incidence of fungal infection is also on
the rise. The fungus Aspergillus, a ubiquitous saprophyte, can
produce pulmonary as well as systemic infection in several differ-
ent forms. These include aspergilloma, primary pulmonary asper-
gillosis, allergic bronchopulmonary aspergillosis, invasive asper-
gillosis, and disseminated aspergillosis. The manifestations and
treatment of these forms of infection vary greatly from one to
another. In part III, the authors review and discuss invasive
pulmonary and disseminated aspergillosis.
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INVASIVE PULMONARY ASPERGILLOSIS

Invasive pulmonary aspergillosis, which was found in less
than 1% of patients in the general hospital population
before 1950, has become an important cause of morbidity
and mortality in immunocompromised patients.'™® After
candidiasis, it is the second most common fungal infection
in patients with acute leukemia and lymphoma.™'° Virtually
any species of Aspergillus may produce infection in an
immunocompromised host. Aspergillus fumigatus has been
isolated more frequently than other species,>'""'? such as
Aspergillus flavus, Aspergillus niger, Aspergillus nidulans,
Aspergillus oryzai, Aspergillus versicolor, Aspergillus glaucus,
and Aspergillus clavatus.® In a series of 98 patients with

655

Downloaded from www.ccjm.org on August 14, 2025. For personal use only. All other uses reguire permission.


http://www.ccjm.org/

656  Cleveland Clinic Quarterly

Table. Predisposing factors of invasive aspergillosis

Immunosuppressive drugs

1. Cytotoxic agents

2. Corticosteroids
Antibiotics
Radiation therapy
Antilymphocytic sera
Hemopoietic malignancy
Lymphoreticular malignancy
Aplastic anemia
Granulocytopenia
Immunodeficiency

1. Congenital

2. Acquired
Recent bacterial infection
Uremia
Diabetes mellitus
Miliary tuberculosis

aspergillosis reported by Young etal,’ 61 cultures
of autopsy tissue were performed. Cultures ob-
tained from 43 (70%) of these patients grew
Aspergillus; 18 had A fumigatus, 5 had A flavus, 3
had A glaucus, 2 had A niger, and 14 had uniden-
tified Aspergillus species. In another study re-
ported by Young et al,'® cultures of autopsy tissue
from 39 patients with invasive aspergillosis were
performed. Twenty-three (59%) of the 39 pa-
tients had infection with A fumigatus, 12 (30%)
with A flavus, and 2 (5%) with A glaucus. Five
percent had simultaneous infection with two spe-
cies of Aspergillus. A threefold to fourfold in-
crease in the incidence of invasive aspergillosis in
acute leukemic patients was detected by Aisner
et al'? on moving to a new hospital facility found
to be heavily contaminated with A fumigatus and
A flavus. In 17 patients reviewed by Aisner et
al,"! 8 patients had positive cultures for Aspergil-
lus. Seven of these 8 grew A flavus and 1 grew A
fumigatus. The higher incidence of A flavus in
this series may have been related to environmen-
tal contamination.'® Infection with several species
of Aspergillus and several genera of fungi have
been reported in the same patient.'*'?

Predisposing factors

Many factors predispose patients to invasive
aspergillosis (Table). Patients with leukemia, par-
ticularly acute lymphocytic leukemia and acute
myelocytic leukemia, are more susceptible to this
infection. Mirsky and Cuttner'* found a 15.4%
(10 of 65 patients) incidence of invasive aspergil-
losis in acute leukemic patients. In another study,
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lymphoma was the second most common malig-
nancy in patients in whom invasive aspergillosis
developed.! The incidence of aspergillosis has
increased in recent years. In one cancer hospital,
only 30 patients were found to have aspergillosis
at autopsy between 1951 and 1963. During the
subsequent 10-year period, 93 cases of invasive
aspergillosis were found in the same institution,
and twice as many were observed in 1969-1970
than in 1964-1965. The patients with acute leu-
kemia in this survey had a 31% incidence of
aspergillosis in 1970-1971, compared to an 11%
incidence in 1964-1965." In a series of 98 pa-
tients, Young et al' reported that 90% of the
patients had underlying hematologic and lym-
phoreticular malignancies. In three combined se-
ries, the incidence of invasive aspergillosis was
about 60% in patients with acute leukemia, 20%
in patients with lymphoma, and 12% in patients
with chronic leukemia.'® Patients receiving renal
and cardiac transplantation also are at high risk
for invasive aspergillosis, particularly during the
episodes of organ rejection, when immunosu[.;)-
pressive therapy usually is intensified.'®'” Boggs'®
reported that fungal infections developed in 15
of 51 patients who underwent renal transplanta-
tions. Eleven of the 15 patients had infections
produced by A fumigatus, and the development
of the infection appeared to correlate with treat-
ment for a rejection crisis. Seventy percent of the
patients have tissue damage produced either by
preceding or concomitant infections, which often
were due to Pseudomonas aeruginosa or Candida
albicans.®'® In one series, 29% of patients with
invasive aspergillosis had had a previous pneu-
monia that was either resolving or had resolved.
Only 26% of patients with invasive aspergillosis
had no prior pulmonary pathology.®
Neutropenia is associated with a high risk of
infection. This develops frequently in patients
with hematologic malignancies and in patients
receiving chemotherapy. Granulocytopenia is a
major factor in patients with lymphoma, but
seems less important in Patients with metastatic
carcinoma.® Young et al' observed that 70% of
patients with invasive aspergillosis had an abso-
lute neutrophil count of less than 500/mm?>.
Boggs,'® however, suggested that invasive asper-
gillosis may develop in susceptible patients with
abnormal phagocytosis even if the neutrophil
count is normal. Many investigators have empha-
sized the role that neutropenia plays in host re-
sistance against Aspergillus infection."'*-?? Gran-
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ulocytopenia may be primary, as in aplastic ane-
mia or chronic granulomatous disease of child-
hood, or secondary, as the result of chemother-
apy or metabolic disorders.

It has been well established that drugs may play
an important role in enhancing the susceptibility
of patients to invasive aspergillosis.!*521.23-31 Ac-
cording to Bodey,” more than 90% of patients
with aspergillosis had received corticosteroids
and that most of these patients also had received
anticancer agents, which cause myelosuppression
and immune suppression. Young et al' reported
that 87% of 98 patients who developed aspergil-
losis had received corticosteroids. Corticosteroids
have been shown to increase the incidence of
pulmonary aspergillosis in experimental ani-
mals.”” It has been suggested that corticosteroids
inhibit the lysosomal membrane fusion in pul-
monary macrophages, which in turn leads to the
germination of Aspergillus spores engulfed by
these macrophages.'’ Similarly, antineoplastic
agents, by inducing leukopenia and immuno-
suppression, 1predispose to invasive aspergil-
losis.! #5231 Invasive aspergillosis in renal
transplantation has been observed more fre-
quently in patients who received antilymphocytic
serum.*'® It is thought that antilymphocytic
serum increases the susceptibility to Aspergillus
infection by decreasing cellular immunity, inhib-
iting antibody formation, and depressing immu-
nologic memory. Experimentally, it has been
demonstrated that antilymphocytic serum abro-
gates established delayed hypersensitivity reac-
tions.'® The role of antibiotics in increasing sus-
ceptibility to fungal infection remains controver-
sial. Okudaira et al,”® who performed an ecolog-
ical study on fungal flora in human lungs during
159 autopsies, observed that isolation of filamen-
tous fungi was little influenced by antibiotic ther-
apy, while the isolation rate of yeasts was remark-
ably high in cases treated with antibiotics. In
contrast, Bodey,” who studied a group of 454
leukemic patients with fungal infection and 50
control patients with underlying leukemia, found
that antibiotics had been no more frequently
administered to patients with fungal infection
than to the control group.

The lung is involved in about 90% of Aspergil-
lus infections, and in 70%, it is the only site of
infection. It is also an important site of infection
in cardiac and renal transplant patients.>** Hem-
atogenous dissemination occurs in 30% of pa-
tients, and the organs most often involved, in
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addition to the lungs, are the gastrointestinal
tract, brain, kidney, heart, liver, and thyroid.
Skin involvement may occur; this is manifested
as characteristic lesions, which appear as large
areas of necrosis covered by black eschar.*?*®

Invasive pulmonary aspergillosis most fre-
quently is manifested as a necrotizing broncho-
pneumonia or hemorrhagic infarction, but occa-
sionally there are single or multiple abscesses,
granulomas, or lobar pneumonia. According to
Pennington® and Orr et al,”” pulmonary infec-
tion with Aspergillus may be as common or even
more common than that due to Candida. In 38
patients with aspergillosis described by Bodey,’
the lung was involved in all of the patients.
Twenty-five patients had infection localized
solely to the lung. Most of these pulmonary in-
fections were manifested as pneumonia, but a
few patients had pulmonary abscesses, and pul-
monary infection was present in every patient
with disseminated disease (7 patients). Young et
al,’ who investigated 98 patients, found 92 with
pulmonary involvement identifiable at autopsy.
The lung was the only organ involved in 60 of
the 92 patients.

Transbronchial colonization is the most com-
mon mechanism preceding the proliferation of
Aspergillus. Another important predisposing fac-
tor is nasopharyngeal colonization. It recently has
been demonstrated in leukopenic leukemic pa-
tients that positive surveillance nasal cultures for
Aspergillus frequently antedate the development
of invasive pulmonary aspergillosis.*® Endobron-
chial proliferation of Aspergillus results in super-
ficial erosions and ulcerations of the bronchial
mucosa. If the disease is limited to this stage, it is
referred to as aspergillary bronchitis.”***’ Exten-
sive mucosal ulcerations and black membrane
formation may develop in such patients.' In one
series, 8 of 98 patients had aspergillary bronchi-
tis; these were the least immunocompromised.
Three of the 8 patients had focal parenchymal
involvement with consolidation and abscess for-
mation.' In severely immunocompromised pa-
tients, endobronchial proliferation is followed by
transbronchial invasion with parenchymal in-
volvement. Small arteries adjacent to the in-
volved parenchyma may be invaded, leading to
thrombosis, which in turn may give rise to small
hemorrhagic infarctions. Large hemorrhagic pul-
monary infarctions can occur if large arteries are
involved by the fungus.”” The fungal invasion
may, therefore, give rise to necrotizing broncho-
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pneumonia, lobar pneumonia, or hemorrhaglc
pulmonary infarction. Young et al' reported
these three clinical states in 67 of 82 patients
with severe pulmonary aspergillosis. The other
mechanisms responsible for the development of
invasive pulmonary aspergillosis are those asso-
ciated with colonization of necrotic lung tissue
resulting from concomitant bacterial infection,
pulmonary embolism, a silent preexisting cavitary
or cystic lung disease, and direct hematogenous
Spread 1,41-43

Pathology

Macroscopic. According to Orr et al,”” two

types of lesions may be observed on gross exam-
ination: nodular and hemorrhagic infarction.
Nodular lesions appear as target lesions and have
a central gray-yellow necrotic area surrounded
by a rim of hemorrhage. These lesions vary in
size from 1 to 3 cm.

Microscopic. Vascular invasion by fungal hy-
phae is observed in the necrotic center and the
purulent inflammatory infiltrate in the bronchi
and the peribronchial tissues. The typical micro-
scopic appearance of a purulent bronchopneu-
monia also is present. Orr et al*” described target
lesions in 15 of 25 patients (60%); these were
multiple in 9 patients and single in 6 patients.
Hemorrhagic infarctions were wedge-shaped,
pleural-based lesions. Thrombosis of major pul-
monary arteries with fungal invasion from an
adjacent bronchus was demonstrated histologi-
cally in all 25 cases. Young et al' described nec-
rotizing bronchopneumonia in 30 patients. This
ranged from focal necrotic pneumonitis to bilat-
eral hemorrhagic consolidation. The macro-
scopic findings in 29 patients with hemorrhagic
infarction included dark-red nodular areas of
consolidation, often surrounded by hemorrhage.
Central abscesses also were present in some areas
of infarction. Eight patients had lobar pneu-
monia, and in these, consolidated lobes with nec-
rotizing hemorrhage contained masses of fungal
hyphae. Microscopic examination demonstrated
vascular invasion by mycelia, resulting in occlu-
sion and thrombosis of pulmonary vessels. Ac-
cording to Williams et al,* necrotizing broncho-
pneumonia, including necrotizing bronchitis and
invasion of small blood vessels and pulmonary
infarction due to invasion and occlusion of large-
or medium-sized vessels, are the two most com-
mon lesions, each being present in approximately
one third of patients. Other lesions observed by
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these investigators were microabscesses, bronchi-
tis, lobular and lobar pneumonia, aspergillomas,
solitary granulomas, and lung abscesses (Fig. 1, A
and B). Rarely, multiple cavitating asperg1llomas
have been described. Robboy et al** reported a
patient with microangiopathic hemolytic anemia
associated with Aspergillus invasion of the blood
vessels and suggested that the invading fungus,
anchored to arterial walls forming a trellis of
interweaving hyphae in the lumina of the arter-
ies, was responsible for this disorder.

Clinical features

The symptoms and signs are nonspecific and
overlap with other infections and noninfectious
processes. According to Bodey,’ in 74% of leu-
kemic patients reviewed at autopsy, pulmonary
aspergillosis had developed, in proximity of time
or place, to other pulmonary infections. Necro-
tizing bronchopneumonia and pulmonary infarc-
tion have been the most frequent clinical pre-
sentations. Fever, dyspnea, and nonproductive
cough are commonly observed. Bronchospasm
may be present. Pleuritic chest pain is more
prominent in patients with hemorrhagic pulmo-
nary infarction. Young et al’ reported that 61%
of 29 patients with hemorrhagic pulmonary in-
farction detected at autopsy had experienced
pleuritic chest pain. These patients frequently
were noted to have had a sudden onset of breath-
lessness, tachycardia, cough, and signs of sudden
cardiac decompensation. Of 93 patients with as-
pergillosis studied by Meyer et al,”> 6 had the
sudden onset of pleuritic chest pain and 2 had
hemoptysis. Three of the patients had hemor-
rhagic infarction, 2 had necrotizing pneumonia,
and 1 had lobar consolidation. Minor hemoptysis
(<150 mL/24 hr) has been described infre-
quently. In a series of 20 patients with invasive
pulmonary aspergillosis, only 1 patient had he-
moptys1s Young et al' reported that of 29
patients with hemorrhagic pulmonary infarction
due to invasive pulmonary aspergillosis, 3 had
mild hemoptysis. Aslam et al,** in a review of 21
patients with pulmonary aspergillosis, including
5 patients with lymphoproliferative disorders, re-
ported that hemoptysis was common in all pa-
tients except those with lymphoma and leukemia.
Massive hemoptysis rarely occurs.*” Other clinical
features include cough, rales on physical exami-
nation, and a pleural friction rub.

Positive antemortem cultures for Aspergillus
are difficult to obtain in such patients. In 38
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Fig. 1
A and B.
biopsy specimen.

Invasive aspergillosis.

leukemic patients observed by Bodey,” the diag-
nosis was established before death in only 1.
Young et al' reported 34 patients with one posi-
tive culture and 9 with more than one positive
culture. Only 4 of 25 patients had positive spu-
tum cultures. Aisner et al'! reported that fungal
cultures of the throat, sputum, or tracheal aspi-
ration in 59 patients documented as having as-
pergillosis were positive in only 12%. Aisner et
al,” who followed 125 patients with surveillance
nasal cultures, observed 18 patients in whom
invasive aspergillosis developed. Ten of the 18

Note Aspergillus hyphae invading lung parenchyma, as shown by this lung

patients were from the group of 11 patients who
had nasal cultures that yielded A flavus and A
fumigatus. The remaining 8 were from 114 pa-
tients who did not have positive nasal cultures.
Carbenicillin had been administered for a longer
period of time among patients with positive nasal
cultures than among those without aspergillosis.
The authors also noted that the negative nasal
cultures did not preclude the development of
infection.

Routine laboratory studies usually do not help
to establish the diagnosis of invasive pulmonary
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Fig. 2.

infiltrate in a 50-year-old woman who was taking steroids.

Tomogram demonstrates the left-upper-lobe cavitating

aspergillosis. Ramsay et al,*' who reviewed 272
renal transplant patients with fever and pulmo-
nary infiltrates, suggested that a relatively well-
preserved arterial PaO, on room air, despite
extreme involvement demonstrated radiograph-
ically, might indicate the presence of fungal or
Nocardial disease. Blood cultures, even in dissem-
inated disease, are almost always nega-
tive."®33%47 In 7 patients with cardiac aspergil-
losis reported by Young et al,’ none had positive
blood cultures, either antemortem or postmor-
tem. The chest radiograph is abnormal in 75%
to 100% of patients with invasive pulmonary
aspergillosis. In its earliest phase, aspergillary
bronchitis produces no radiographic signs. Single
or multiple nodules (approximately 1-3 c¢m in
diameter) appear as the disease progresses. These
nodules correspond to histopathologic target le-
51ons The chest radiograph may show the follow-
ing:®

1. Cavitation of the existing nodules,

2. Progression and enlargement of the nod-
ules to produce diffuse bilateral pulmonary con-
solidation, and

3. The rapid development of large wedge-
shaped, pleural-based lesions simulating pulmo-
nary infarction (Fig. 2).

The consolidation usually remains stable or pro-
gresses slowly over several weeks. Young et al'
reported that 7 of 30 patients with necrotizing
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bronchopneumonia remained stable as shown by
radiographs for 19-43 days. Radiographic find-
ings may be absent in patients with hemorrhagic
infarction if radiography is performed wnhm one
or two days of the onset of symptoms.’ Orr et

al’” correlated autopsy findings and antemortem
radiographic abnormalities in 20 patients with
invasive pulmonary aspergillosis. Sixteen (80%)
of the patients had radiographic abnormalities
attributable to aspergillosis. Fifty-nine percent of
the radiographic abnormalities seen produced by
anatomic lesions of aspergillosis and 67% of such
anatomic lesions were radiographically definable.
These investigators concluded that unlike candi-
diasis, which is usually radiographically undetect-
able, invasive pulmonary asperglllosw produces
radiographically visible lesions.” The pulmonary
radiographic patterns of aspergillosis progress
more gradually than do those of both bacterial
and pneumocystis carinii pneumonias and in-
volves smaller lung volumes.*

Serologic studies have not been useful in the
diagnosis of invasive pulmonary aspergillosis.
The importance of the presence of Aspergillus
antibodies in invasive aspergillosis remains con-
troversial. Young and Bennett* obtained serum
late in the course of the disease from 16 patients,
14 of whom had underlying leukemia or lym-
phoma; no antibodies were detected by double
diffusion in agar gel, complement fixation, im-
mune electrophoresis, or indirect fluorescent an-
tibody methods. Gurwith et al® reported that 1
of 5 cardiac transplant patients with proved in-
vasive aspergillosis had positive precipitins.
Coleman and Kaufman™ reported that 14 of 16
patients with invasive aspergillosis had positive
precipitating antibodies when tested by the im-
munodiffusion method and suggested that the
immunodiffusion test is specific. Holmberg et al®
described 80 hospitalized patients with acute leu-
kemia who had immunodiffusion performed bi-
weekly for one year to determine if serologic
conversion accompanied clinical aspergillosis.
Ten of the 80 patients were documented to have
invasive aspergillosis. The immunodiffusion test
converted from negative to positive in 7; 4 of
these 7 had early successful treatment with am-
photericin B. Bardana et al,”” in a study of pul-
monary infection in cancer patients, surveyed
immunologic techniques for demonstrating anti-
bodies in the serum of 79 patients with pulmo-
nary aspergillosis. Immunodiffusion was the most
valuable test for demonstrating precipitins in the
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invasive or disseminated form of the disease, with
positive tests in four of seven sera. In contrast,
complement fixation demonstrated antibodies in
only one of five serum samples from patients with
invasive disease.”® Some investigators have sug-
gested that immunodiffusion and indirect im-
munofluorescence are more specific in detecting
antibodies against Aspergillus than are indirect
hemagglutination, enzyme-linked immunosor-
bent assay (ELISA), or radioassay.”® Recently,
several groups have examined assays to detect
Aspergillus antigenemia. Weiner” reported that
demonstration of antigenemia to A fumigatus cell-
wall carbohydrate by radioimmunoassay is an
early sign of infection. Antigenemia was detected
in the sera of 4 of 7 patients with systemic asper-
gillosis and in the pleural fluid from a patient
with an Aspergillus empyema. There were no
false-positive reactions in the sera or pleural fluid
of 43 patients or 27 normal donors. It was con-
cluded that the predictive value of the positive
radioimmunoassay result for aspergillosis is
100%. By contrast, counterimmune electropho-
resis failed to demonstrate Aspergillus antigen in
any patient.”*

An immunologic monitoring system consisting
of quantitative and qualitative examination of T
lymphocytes has been employed in renal trans-
plant recipients. A reduction in the number of T
lymphocytes associated with an increase in spon-
taneous blastogenesis was believed to indicate an
infectious process and proved helpful in detect-
ing invasive aspergillosis in three renal transplan-
tations.”

Factors that may delay an early diagnosis are
difficulty in culturing Aspergillus from antemor-
tem specimens and the presence of concomitant
pulmonary bacterial infections that overshadow
the underlying Aspergillus infection.” Demonstra-
tion of parenchymal invasion of the lung by As-
pergillus is the only reliable method by which to
establish a definitive diagnosis of invasive pul-
monary aspergillosis. Bronchial brushings and
transbronchial biopsy may be undertaken if there
are no contraindications, such as thrombocyto-
penia or coagulation disorders. Some investiga-
tors have recommended transtracheal aspiration
in all susceptible patients with new, unexplained
pulmonary infiltrates.!"*® Most, however, rec-
ommend an open lung biopsy in order to obtain
adequate tissue for histopathologic examination
and to delineate concomitant infection with or-
ganisms such as C albicans, cytomegalovirus, and
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Pneumocystis carinii.*®>” An open lung biopsy is
the procedure of choice if the patient’s clinical
status does not permit the adoption of less inva-
sive diagnostic procedures or if the patient is
being artificially ventilated.

Treatment

The success of treatment appears to be directly
related to early diagnosis. Once the diagnosis has
been established, the treatment of choice is the
intravenous administration of amphotericin B.
Amphotericin B may be initially administered at
a dose of 0.3 mg/kg/body weight after a test dose
to determine the patient’s sensitivity. The dose
may then be increased to 0.6 mg/kg/body
weight. The dosage may be changed to 1.0 mg/
kg/body weight every other day after an initial
two-week daily treatment, provided there has
been definite improvement or stabilization of the
infection.”’ Peak serum levels of 0.5 to 3.5 ug/
mL are achieved if the drug is administered at
this dosage.”® The optimal duration of amphoter-
icin B therapy is unknown and the total dose
received by responding patients has varied be-
tween 400 mg and 3 g."” The penetration of
amphotericin B in the cerebrospinal fluid and
ocular media is poor. The half-life of amphoter-
icin B is about 24 hours. Minimal inhibitory
concentration values for Aspergillus range from
1.0 to 40 ug/mL. A 15 pg/mL minimum inhibi-
tory concentration of amphotericin B against one
human isolate increased to 500 pg/mL soon after
the institution of therapy.” Martinez et al®® re-
ported that the minimal inhibitory concentration
of amphotericin B was determined for 21 strains
of Aspergillus, consisting of 11 A fumigatus, 8 A
niger, and 2 A flavus. The minimum inhibitory
concentration varied from 0.25 pg/mL (two
strains) to 1.25 ug/mL (five strains) at 48 hours
to 1.5 pug/mL (one strain) to 50 pg/mL (one
strain) at 10 days. A flavus strains tend to have
minimal inhibitory concentrations above clini-
cally attainable serum amphotericin B levels.®’ A
combination of amphotericin B and rifampin has
in vitro synergy against Aspergillus.®' Similarly,
several clinical reports indicate that the combined
use of amphotericin B and aerosolized nystatin
or flucytosine may improve results compared to
therapy with amphotericin B alone.?>?*6%%3
A reduction in cytotoxic and corticosteroid dos-
age is an important element in the management
of invasive pulmonary aspergillosis in susceptible
patients. Surgical treatment may be used in pa-
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tients who have localized disease and relapsing
invasive pulmonary aspergillosis despite appro-
priate medical therapy, provided that the patients
are not poor surgical risks and that their under-
lying disease either is in remission or is remitting.
Lang et al®* reported a case of invasive pulmo-
nary aspergillosis successfully treated by surgical
excision alone. Several determinations of anti-
Aspergillus precipitin antibody titer by ELISA are
useful prognostic indicators in patients with in-
vasive pulmonary aspergillosis who are receiving
systemic antifungal therapy. A serial rise in
ELISA titer correlates well with histologically
documented recovery from infection, while de-
clining or persistent intermediate titers indicate
dissemination of aspergillosis, as subsequently
confirmed at autopsy.’!

The prognosis of invasive pulmonary aspergil-
losis in a compromised host is directly related to
early diagnosis and treatment, remission of the
underlying disease, and reversal of chemother-
apy-induced bone marrow suppression. In gen-
eral, patients with invasive pulmonary aspergil-
losis complicating renal or cardiac transplanta-
tion and receiving antifungal therapy have a
lower mortality (about 25%) than patients with
invasive pulmonary aspergillosis complicating he-
matopoietic or lymphoreticular malignancies

(70%).1116:17.35.36

DISSEMINATED ASPERGILLOSIS

Disseminated aspergillosis is defined as infec-
tion of two or more noncontiguous organs. The
disseminated forms of aspergillosis is a fulminant
disease that often has a fatal outcome. The inci-
dence of disseminated aspergillosis has increased
in recent years, indicating its relationship to the
advent of transplantation, the use of chemother-
apy in patients with underlying malignancy, and
the expanding use of corticosteroids and anti-
biotics.”*** Most patients with disseminated as-
pergillosis have multiple organ involvement, the
most prominent being the lung. The other or-
gans involved are (in the order of frequency) the
gastrointestinal tract, the central nervous system,
the kidney, the liver, and the thyroid gland.
Young et al' were the first to report extensive
gastrointestinal involvement. They postulated
that aggressive chemotherapy results in bowel
toxicity and the development of a new portal of
entry for Aspergillus. A fumigatus is the most
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common species implicated in disseminated as-
pergillosis. Other species reported are A flavus,
A glaucous, A niger, Aspergillis sydowi, and A ni-
dulans.! However, any species of Aspergillus may
produce the infection in a susceptible host. Pa-
tients with disseminated aspergillosis may have
an associated bacterial infection or evidence of a
second fungal infection.”® C albicans is the most
commonly associated fungus. Pulmonary mani-
festations of disseminated aspergillosis may con-
sist of miliary microabscesses, pulmonary infarc-
tion, diffuse bilateral pneumonitis, and multiple
aspergillomata.

Gastrointestinal involvement

In a series of 34 cases with disseminated asper-
gillosis reported by Young etal,' 21 had gastroin-
testinal involvement and 11 had multiple enteric
disease sites. Ulcerative esophagitis with associ-
ated necrosis was the most common lesion. Ul-
cerative lesions also were present in the stomach
and the small and large bowel, with confluent
areas of necrosis. Most had lesions in the jejunum;
none had duodenal involvement. Perforation de-
veloped in 3 patients who were being treated
with corticosteroids; their acute symptoms were
masked by corticosteroid therapy. Sixteen of 21
patients underwent cultures for fungi and only 3
had positive cultures. Aspergillus was isolated
from the soft palate in 1 patient.’

Central nervous system involvement

Infection of the central nervous system occurs
frequently in disseminated aspergillosis. In the
series reported by Young et al,' 13 or 34 pa-
tients with disseminated aspergillosis had central
nervous system involvement. Central nervous sys-
tem involvement usually is the result of hematog-
enous dissemination. The primary focus usually
is a lesion in the lung. The infection may be
manifested as meningitis, meningoencephalitis,
single or multiple brain abscesses, or isolated
granulomas without abscess formation.®’ In the
patients described by Young et al,! multiple cen-
tral nervous system lesions were found in 7 pa-
tients and solitary lesions in 6. None of the pa-
tients had spinal cord involvement. Involvement
of the base of the brain, cerebellum, and areas
supplied by the posterior circulation was present
in 10 patients. Eight patients had lesions in areas
supplied by the anterior circulation. The authors
suggested that in patients with hematogenous
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dissemination, Aspergillus appears to commonly
involve the central nervous system via the poste-
rior circulation.

Clinical features consist of headache, lethargy,
seizures, obtundation, and localizing neurologi-
cal signs. Results of cerebrospinal fluid examina-
tion vary. They may be normal or may show
leukocytosis, monocytosis, or increased pro-
tein."*>%7-7! Cerebrospinal fluid cultures for As-
pergillus generally are negative. In two combined
series, 15 of 16 cerebrospinal fluid cultures were
negative."®” The disease is almost universally fa-
tal. Rarely, surgical drainage and amphotericin
B therapy have been successful.”

Kidney involvement

Renal involvement by hematogenous spread
occurs commonly in disseminated aspergillosis.
All patients with renal involvement reported by
Young et al' had disseminated aspergillosis. Mul-
tiple focal abscesses may be present. Papillary
necrosis may also occur. Clinical manifestations
include hematuria and pyuria. Isolation of the
fungus from urine cultures is uncommon.

Liver involvement

Liver involvement is manifested as small local-
ized abscesses that usually are asymptomatic. In-
vasion of the hepatic vein may occur and may be
manifested as Budd-Chiari syndrome.1 Liver
function tests may not be strikingly abnormal.

Thyroid involvement

Thyroid involvement may occur frequently
in disseminated aspergillosis."*® Of 34 patients
with disseminated aspergillosis reported by
Young et al,’ 9 had thyroid involvement. The
lesions consist of microabscesses, patchy hemor-
rhagic necrosis with vascular invasion, and diffuse
necrotizing thbyroiditis with widespread vascular
involvement.®® Clinical features indicating thy-
roiditis may not be present.

Heart involvement

Cardiac involvement is a common manifesta-
tion of disseminated aspergillosis. Khoo et al®
found that 12 of 23 cases with disseminated as-
pergillosis reported in the literature had cardiac
involvement. Young et al' noted 7 of 34 patients
with disseminated aspergillosis to have involve-
ment of the pericardium and/or myocardium.
Cardiac involvement may be manifested as peri-
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carditis, small myocardial abscesses, myocarditis,
coronary vascular occlusion, and endocarditis.
Patients may have clinical features indicative of
congestive heart failure. Electrocardiographic
changes generally are nonspecific, but there may
occasionally be changes consistent with myocar-
dial ischemia or infarction.

Skin involvement

Cutaneous invasion of the skin is rare in dissem-
inated aspergillosis and occurrence has been es-
timated as less than 5%.7* Skin involvement may
present as a solitary necrotizing dermal plaque; a
subcutaneous granuloma or abscess; persistent
macular papules, which may develop necrosis or
suppurate; erythema that fades without granu-
loma formation; and progressive confluent asper-
gillomas. As ergillus may be cultured from the
skin lesions.”*7®

Other involvement

Other organs that may be involved in dissemi-
nated aspergillosis are the spleen, the paranasal
sinuses, bone, the testes, the adrenals, and the
diaphragm.

Treatment

Treatment with intravenous amphotericin B
alone or in combination with flucytosine or rifam-
pin has been unsuccessful.*=%-%%%54%%5 Ap ante-
mortem diagnosis of disseminated aspergillosis is
rarely made.

Atul C. Mehta, M.D.

Department of Pulmonary Disease
The Cleveland Clinic Foundation
9500 Euclid Ave.

Cleveland OH 44106
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