








INVASIVE ASPERGILLOSIS—FISHER ET AL.

TABLE il Patients Surviving Invasive Aspergillosis
Means of
Diagnosis of Therapy
Patient Age  Sex Disease Aspergillosis (Total Dose/Duration) Follow-Up
1 40 M NHL Seroconversion*; Amphotericin B Disappearance of pulmonary infiltrates; died in
abnormal chest (1,045 mg/ relapse with Pseudomonas sepsis while
film; A. fumigatus 81 days) receiving amphotericin B; a few Aspergillus-
in sputum containing granulomata seen in lungs at autopsy
2 57 M  AML Seroconversion*; Amphotericin B Resolution of pulmonary infiltrates; died outside
abnormal chest (1,363 mg/ hospital three weeks after cessation of
film; lung biopsy 32 days) amphotericin; no autopsy
confirmation
3 58 F AML Seroconversion*; Amphotericin B Remission while being treated for aspergillosis;
abnormal chest (966 mg/ survived Clostridium lung abscess 1 month after
film; lung biopsy 36 days) amphotericin completed; died with relapse 4
confirmation months later; no autopsy
4 36 F AML Thoracentesis Amphotericin B Gradual clearing of pulmonary infiltrates, fever;
with growth of (876 mg/ died with relapse, with mixed bacterial and yeast
Aspergillus species 25 days) pneumonia, 6 weeks after amphotericin
from fluid; discontinued; no sign of aspergillosis at autopsy
seroconversion
later
5 32 M CML Seroconversion*; Amphotericin B Fever resolved with amphotericin as sole
abnormal chest (236 mg/ antimicrobial agent, having persisted despite
film 10 days) intensive broad-spectrum antibacterial drugs;
died with blastic crisis, with Pseudomonas
pneumonia and sepsis, 7 weeks after
amphotericin stopped; autopsy revealed no
aspergillosis
6 48 F  AML Seroconversion*; Amphotericin B Bibasilar pulmonary infiltrates and fever
abnormal chest (639 mg/ completely resolved with onset of remission and
film 28 days) treatment with amphotericin as sole
antimicrobial agent; died 14 weeks after
completion of amphotericin treatment with
relapse, with bacterial pneumonia; no
aspergillosis at autopsy
7 49 M  Tuberculosis, Positive serologic Pneumonectomy  Multiple Aspergillus-containing abscesses in
alcoholism result without addition to healed tuberculous lesions in
conversion; resected lung specimen; known to have survived
fungus ball on surgery several months, then lost to follow-up
chest film
8 57 M AML, MM A. fumigatus in Amphotericin B Fever resolved with amphotericin B as only
transtracheal (713 mg/ antimicrobial agent; chest film continued to
aspirate; positive 23 days) improve after amphotericin stopped; died 9
serologic result weeks later with relapse of both neoplasms,
without conversion; without sign of respiratory infection; no autopsy
lung biopsy
confirmation
9 69 M Erythroleukemia Seroconversion*; Right upper No further clinical or radiographic sign of
fungus ball on & middle aspergillosis; remission continued 17 months
chest film lobectomy; after cessation of amphotericin B
amphotericin B
(436 mg/
21 days)
10 22 F AML Fungus ball in RUL  Right upper No further clinicatl or radiographic evidence of
on chest film lobectomy; aspergillosis; remission continued 8 months

amphotericin B
(181 mg/7 days)

NOTE: NHL = Non-Hodgkin’s lymphoma; AML = acute myelogenous leukemia; CML = chronic myelogenous leukemia; MM = muiltiple
myeloma.

* Seroconversions marked with asterisk are those which were initially negative, converted to positive, and reverted to negative during or
after treatment for aspergillosis. Other seroconversions remained positive once they became positive.

after amphotericin stopped; seronegative for
aspergillosis throughout course.
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TABLE IV Nonpulmonary Aspergillosis

INVASIVE ASPERGILLOSIS—FISHER ET AL.

Serologic

Patient Age  Sex Disease  Neutropenia®  Results’

Organ Involvement Remarks

kidneys, thyroid

11 12 M NHL + N/D

12 65 F NHL - N/D Brain

13 78 F Sarcoma - N/D

14 29 M CML - Neg.

15 13 M ALL + N/D Brain, liver
16 49 F NHL + Neg. Brain, heart,
17 34 M CML + Neg. Brain

18 10 M ALL + Neg.

Esophageal ulcers
Cardiac septum

Left renal abscess

Sphenoid sinus,

Gram-negative rods in ulcers at postmortem

Confusion developed preterminally

Nodal tachycardia and anterior myocardial infarction
several days prior to death

Normal intravenous urogram 3 weeks prior to death;
rare WBC, negative culture of urine three days
prior to death

Lesions organizing at postmortem examination

Extensive ophthalmic herpes zoster lesions possible
portal of entry of Aspergillus

A. flavus recovered repeatedly from sputum
antemortem; received 141 mg amphotericin B in
the 7 days prior to death

Right abducens nerve palsy preterminally

carotid artery,

pituitary

NOTE: NHL = Non-Hodgkin's lymphoma; Sarcoma = Spindle cell sarcoma; CML = chronic myelogenous leukemia; ALL = acute lymphocytic

leukemia.

* Fewer than 1,000/mm? polymorphonuclear leukocytes for at least two days within two months prior to death.
t Aspergillus immunodiffusion antibody within one week of death (N/D = test not done).

at autopsy. These eight patients are summarized in
Table IV. In Patient 11, there was generalized clinical
deterioration, and the presence of the esophageal ul-
cers was not suspected prior to death. The interven-
tricular septal Aspergillus abscess found at autopsy in
Patient 13 was heralded clinically by arrhythmias and
electrocardiographic evidence of myocardial infarction.
The cause of the cardiac problem was unsuspected
during life. Patient 14 represents an unusual solitary
manifestation of extrapulmonary aspergillosis, a renal
parenchymal abscess. Measuring 1 X 1.5 cm, it was
neither clinically nor microbiologically apparent ante-
mortem.

Aspergillosis of the central nervous system was
characterized by nonspecific clinical manifestations.
These included seizures, confusion, visual difficulty and
coma. Patient 12 had little other than changes in mental
status to suggest central nervous system invasion.
Patient 15 had lesions in both brain and liver that
showed histologic evidence of granulomata. This sign
of spontaneous healing was present, although he had
never received an antifungal agent, and had relapse of
disease at the time of his death. At autopsy, there was
hemorrhagic bronchopneumonia due to Escherichia coli
and Pseudomonas aeruginosa, but no Aspergillus ele-
ments were present in the lungs. Patient 16 had wide-
spread extracerebral as well as cerebral aspergillosis
at autopsy, which followed fulminant herpes zoster of
the ophthalmic division of the trigeminal nerve of two
weeks' duration. Although antemortem culture of ce-
rebrospinal fluid did not yield a fungus, A. fumigatus was
easily recovered from subarachnoid fluid taken at au-

topsy. Regarding Patient 17, it is impossible to say with
certainty that pulmonary aspergillosis was not present
before death, which was preceded by respiratory failure.
Multiple sputum cultures yielded A. flavus, and the chest
roentgenogram revealed progressive bilateral alveolar
infiltrates. It is possible that the 141 mg of amphotericin
B he received eradicated visible A. flavus from his lungs,
although it continued to be isolated from his respiratory
secretions. At autopsy, the lungs contained fibrinous
pneumonitis with hemorrhagic infarction, but no As-
pergillus hyphae. In Patient 18, a 10 year old boy, the
clinical syndrome of cavernous sinus thrombosis de-
veloped preterminally. He received 428 mg of ampho-
tericin B in the last three weeks of life, because of
persistent fever unresponsive to conventional anti-
bacterial agents, and because of the suspicion of zyg-
omycosis of the paranasal sinuses. Autopsy did, indeed,
reveal fungal invasion of the sphenoid sinuses, not by
a Mucorales, but by Aspergillus species, which also
involved the internal carotid artery and the pituitary.
Other Infections Associated with Invasive Aspergil-
losis. Eighty-five (93 percent) of the 91 patients in the
current series had evidence of non-Aspergillus infec-
tions, either in the two months preceding the diagnosis
of aspergillosis or at autopsy. P. aeruginosa and the
Enterobacteriaceae led all the rest.

COMMENTS

An important finding of this series of patients with well
documented invasive aspergillosis is the affirmation of
the value of frequent serial serologic studies in the early
diagnosis and cure of this infection. In 64 percent of the
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survivors, initial diagnosis was based on seroconver-
sion. Because of conversion to a positive test, a chest
roentgenogram was made in Patient 9 (Table lll) and
showed an invasive fungus ball that developed, un-
suspected, during induction of remission of erythro-
leukemia. The pulmonary lesion was surgically removed
after achieving therapeutic amphotericin B blood levels
and had not recurred for 17 months. A similar case has
been described [8], except that bilateral pulmonary
fungus balls were not removed. The patient died nearly
four months later, after clotrimazole therapy, with the
leukemia in remission, but also with cerebral Asper-
gillus abscess and persistent pulmonary fungus balls.
There is no evidence that clotrimazole is adequate
medical therapy, and patients treated with amphotericin
B must be compared with those treated with surgery and
amphotericin B. Some patients, such as Patient 10,
evidently could not produce antibody demonstrable by
current methods, even when the disease was in re-
mission. Patients 14, 16, 17 and 18 (Table IV) had
negative serologic tests also; however, in these pa-
tients, the disease had relapsed. Naturally, the behavior
of the underlying disease is important in the long-term
result of treatment of invasive aspergillosis [9]. In some
cases, inability to achieve remission was associated
with death from other causes, whether early or late,
after aspergillosis was successfully treated. Patient 7,
who did not have a malignant neoplasm, but who had
abscesses from aspergillosis, also had an extended
survival, to the extent that follow-up was possible. In
Patients 2, 3 and 8, who were not examined postmor-
tem, clinical and roentgenographic evidence of the
Aspergillus infection had disappeared or was greatly
diminished at the time of death. The high degree of
success with patients who demonstrated seroconver-
sion in our previous prospective study, in which there
was a 57 percent survival [5], contrasts sharply with
this overall series, in which 10 of 91 or 11 percent of
the patients survived. However, when the diagnosis was
made and patients were treated, the survival rate was
17 percent (three of 18) in those without seroconver-
sion, and in those with seroconversion, it increased to
64 percent (seven of 11) (p value = 0.01). Other vari-
ables in factors influencing recovery such as severity
of disease were not evident. In all patients with leukemia
who recovered, disease went into remission and normal
neutrophil counts developed. This strongly supports
such serologic testing at regular intervals so as to es-
tablish negative baseline results and then observe
conversions to positive as early as possible after they
occur. This is of particular importance in light of our
observation that severe invasive pulmonary aspergil-
losis may occur with chest roentgenographic abnor-
malities that appear very late or not at all. A drawback
of the immunodiffusion test is that it takes three days.

We are experimenting with more sensitive and rapid
tests that can be titrated to supplement the highly
specific immunodiffusion test [6].

Colonization by ubiquitous, ambient Aspergillus
spores may be increased by antibiotic therapy [10,11].
Our data do not support the use of cultures of respiratory
secretions to justify therapy with a drug as toxic as
amphotericin B [12], a point that has been stressed by
others [1]. We feel strongly that cultural data must be
interpreted with caution, but should stimulate an in-
tensive and rapid search for further evidence, such as
serologic studies, to confirm the diagnosis.

Eighty-five (93 percent) of the 91 patients in the
current series had evidence of non-Aspergillus infec-
tions, either in the two months preceding the diagnosis
of aspergillosis or at autopsy. P. aeruginosa and the
Enterobacteriaceae led a diverse list, in which Candida
species appeared frequently.

Several interesting and unusual cases of nonpul-
monary aspergillosis were found at autopsy, including
a patient with sphenoid sinus involvement only rarely
described [ 13]. In the noncompromised host, such in-
volvement has been reported to respond to combined
medical and surgical therapy [14]. A solitary renal
abscess occurred in Patient 14. In previous descriptions
of 12 patients with renal aspergillosis, all had evidence
of invasion by the organism outside the kidney as well
[2]. Others have described a 22 year old diabetic man
with bilateral renal parenchymal aspergillosis with
fungus balls due to this organism that obstructed the
collecting system [15]. However, we believe Patient
14 to be the first reported on in the English literature to
have solitary invasive renal aspergillosis and a malig-
nant neoplasm.

In summary, invasive aspergillosis continues to claim
the lives of many patients with suppressed host de-
fenses, especially in patients in whom remission of a
hematologic neoplasm is not promptly achieved. Col-
onization may cloud the interpretation of cultures that
yield Aspergillus species.

Serologic evidence of recently-formed antibody
against these organisms, in the appropriate clinical
setting, has allowed early diagnosis and cure. In the
patients treated following seroconversion, there was
a 64 percent survival rate, which is a considerable im-
provement over our early experience [3] and supports
the results of our more recent prospective series

(5].
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