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We present an autopsy case of concomitant
pulmonary aspergillosis and nocardiosis undi-
agnosed during life in a long-term surviving
renal transplant recipient. The patient had fever
and a newly developed cavitary lesion on a
chest x-ray. The working diagnosis was pulmo-
nary tuberculosis with possible colonization by
Aspergillus species. Cultures of bronchial
washings became positive for Aspergillus fu-
migatus 1 day after death. The study of tissue
from the lung cavity at autopsy revealed Asper-
gillus fumigatus (confirmed by postmortem
culture) and the filaments of Nocardia species.

Increased numbers of surviving immunosu-
pressed patients will require aggressive, com-
prehensive diagnostic techniques for the de-
tection of polymicrobial infections.
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Pulmonary infections have long been known as a
major source of morbidity and mortality in renal
transplant recipients. 1-9 The broad range of etiologic
causes of these infections makes early detection and
choices of empiric therapy difficult. In addition to
diverse agents, such as bacteria, fungi, protozoa and
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viruses, polymicrobial infections occurring in these
immunocompromised hosts further hinder the estab-
lishment of early diagnosis and specific treatment
regimens. We present a case of cavitary lung infection
from which Aspergillus fumigatus was isolated and the
acid-fast filaments of Nocardia species were visual-
ized.

CASE REPORT
A 49-year-old male with end-stage renal disease

secondary to hypertension had undergone a successful
cadaveric renal transplant in 1974. He had done well on
low dose maintenance immunosuppressive therapy of
azathioprine at 50 mm per day and prednisone at 15 mm
per day until 1987. In 1987, he was admitted to Howard
University Hospital with lethargy and weakness. At
admission, he was mildly dyspneic with a temperature
of 36.90 C. Physical examination was unrevealing
except for a grade II/VI ejection murmur heard best at
the lower sternal border. Hemoglobin was 108 g/L,
leukocyte count was 25.6 x 109/L with a shift; and
creatinine was 194.5 Vxmol/L. Arterial blood gas on
room air was pH 7.21, P02 127 mmHg, PCO2 23
mmHg. Roentgenograms of the chest showed a
partially calcified cavitary lesion in the right upper lobe
that had not been present on the previous month's
routine chest x-ray (Figures 1 and 2).

After admission, the patient had a fever of 39.50 C.
Routine sputum and blood cultures were negative.
Bedside bronchoscopy was performed because of the
patient's rapidly deteriorating condition. Budding yeast
forms were seen in the Gram's-stained smears of the
bronchial washings. The patient was started on
intravenous amphotericin B, metronidazole,
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Figure 2. Admission chest x ray. A cavity is
apparent at the right upper lung field.

consolidation and fibrinous pleuritis were present. There
were bilateral pleural effusions of clear amber fluid and
mild hilar lymphadenopathy. The renal allograft was
grossly unremarkable.

Microscopically, the cavitary lesion contained ne-
crotic pulmonary parenchyma, chronic inflammatory
cells, cellular debris, and large numbers of broad,
dichotomously branching, angulated septate hyphae
consistent with Aspergillus species (Figure 4). Periph-
erally located at the edges of the cavity were several
thrombosed vessels containing numerous fungal hy-
phae.

Additional sections of the cavity wall and surround-
ing parenchyma revealed the presence of delicately
branching, gram-positive, beaded and weakly acid-fast
bactenia, which were negative on Kinyoun stain and
positive on Fite-Faraco stain. The staining pattern and
microscopic appearance of these slender bacteria were
consistent with Nocardia species (Figure 5). Smears
and cultures for mycobacterial organisms were nega-
tive.

Aspergillus fumigatus was isolated from postmortem
cultures, which confirmed the antemortem findings.

continued on page 530

528 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 82, NO. 7



(prdzosn HCI lsC)g2nmg
References: 1. Lund-Johansen P: Hemodynamic changes at rest and during exercise in
long-term prazosin therapy tor essential hypertension, in Prazosin Clinical Symposium
Proceedings. Published as a special report by Postgraduate Medicine. New York, McGraw-
Hill Co, 1975, pp 45-52. 2. Komaida M: Prazosin and lipids: A study of the effects ol prazosin
on blood lipids in hypertensive patients. Impact Int December 1986; (special issue): 1-4.
3. Rouffy J, Jaillard J: Effects ot two antihypertensive agents on lipids, lipoproteins, and
apoproteins A and B: Comparison o1 prazosin and atenolol. Am J Med 1986;80(suppl
2A):100-103. 4. Lowenstein J, Neusy A-J: Effects on prazosin and propranolol on serum
lipids in patients with essential hypertension. Am J Med 1984: 76(2A):79-84. 5. Stamler R,
Stamler J, Gosch FC, et al: Initial antihypertensive drugtherapy: A comparison ot alpha
blocker (prazosin) and diuretic (hydrochlorothiazide): Final report ot a randomized, con-
trolled trial. In press. 6. Leren P, Helgeland A, Holme I, et al: Effect of propranolol and
prazosin on blood lipids: The Oslo Study. Lancet 1980; 11:4-6. 7. Kwan CM, Shepherd AMM,
Johnson J, et al: Forearm and singer hemodynamics, blood pressure control and lipid
changes in patients with diabetic hypertension treated with atenolol and prazosin. Clin
Pharmacol Ther 1988;44:202-209. 8. Leichter SB, Baumgardner B: Effects o1 chronic
prazosin therapy on intermediary metabolism in diabetic patients. J Cardiovasc Med
1981;(special suppl):38-42.

Brt Summary
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in a general treatment program in conjunction with a diurehc and/or other antihypertensive
drugs as needed. CONTRAINDICATIONS: None known. WARNINGS: MINIPRESS may
cauoe syncope with sudden loss of consciousness. In most cases this is believed to be
due to an excessive poslural hypotensive effect, although oucasionally the syncopal
episode has been preceded by a bout ot severetchycardia wlth heart raues of 120-160
beats per minute. Syneopal episodes have usually occurred within 30 to 90 minutes of the
initial dose of the drug; occaionally they have been reported in associ tion with rapid
dosage Increases or thelntrductlon otanother antlhypertensive drug Into the regimen of
a patient taking high doses of MINIPRESS. The incidence of syncopal episodes Is
approxlmately 1% In patients given an initial dose of 2 mg or greater. Clinical trials
conducted during the Investigational phase of this drug suggest that syncopal episodes
can be minimized by limiting the Initial dose of the drug to 1 mg, by subsequently
increasing the dosage slowly, and by Introduecing any additional antihypertensive drugs
Into the patient's regimen with cautlon (see DOSAGE AND ADMINISTRATION). Hypoten-
slon may develop In patients given MINIPRESS who are also receiving a beta-blocker
such as prmpranolol. It syncope occurs, the patient should be placed in the recumbent
position and treated supportively as necessary. This adverse effect is self-limiting and in
most cases does not recur after the initial period of therapy or during subsequent dose
titration. The patient should also be cautioned to avoid situatiohs where injury could result
should syncope occur during the initiation of MINIPRESS therapy. PRECAUTIONS: Informa-
tlon or Paftlets: Dizziness or drowsiness may occur after the first dose of this medicine.
Avoid driving or performing hazardous tasks for the first 24 hours after taking this medicine
or when the dose is increased. Dizziness, lightheadedness or fainting may occur, especially
when rising from a lying or sitting position. Getting up slowly may help lessen the problem.
These effects may also occur if you drink alcohol, stand for long periods of time, exercise, or
if the weather is hot. While taking MINIPRESS, be careful in the amount ol alcohol you drink.
Also, use extra care during exercise or hot weather, or if standing for long periods. Check
with your physician it you have any questions. Drug lnteractions: MINIPRESS has been
administered without any adverse drug interaction in limited clinical experience to date with
the following: (1) cardiac glycosides-digitalis and digoxin; (2) hypoglycemics-insulin,
chlorpropamide, phenformin, tolazamide, and tolbutamide; (3) tranquilizers and sedatives-
chlordiazepoxide, diazepam, and phenobarbital; (4) antigout-allopurinol, colchicine, and
probenecid; (5) antiarrhythmics-procainamide, propranolol (see WARNINGS however), and
quinidine; and (6) analgesics, antipyretics and anti-inflammatories-propoxyphene, aspirin.
indomethacin, and phenylbutazone. Addition of a diuretic or other antihypertensive agent to
MINIPRESS has been shown to cause an additive hypotensive effect. Drug/Laboratory Test
Interactlons: False positive results may occur in screening tests for pheochromocytoma in
patients who are being treated with prazosin. If an elevated VMA is found, prazosin should be
discontinued and the patient retested after a month. Laboratory Tests: In clinical studies in
which lipid profiles were followed,there were generally no adverse changes noted between
pre- and post-treatment lipid levels. Carcminogeesis, Mutagenesis, Impairment of Fer-
tillty: No carcinogenic potential was demonstrated in an 18 month study in rats with
MINIPRESS (prazosin hydrochloride) at dose levels more than 225 times the usual maximum
recommended human dose of 20 mg per day. MINIPRESS was not mutagenic in in vivo
genetic toxicology studies. In a fertility and general reproductive pertormance study in rats,
both males and females, treated with 75 mg/kg (225 times the usual maximum recom-
mended human dose), demonstrated decreased fertility while those treated with 25 mg/kg
(75 times the usual maximum recommended human dose) did not. In chronic studies (one
year or more) of MINIPRESS in rats and dogs, testicular changes consisting of atrophy and
necrosis occurred at 25 mg/kg/day (75 times the usual maximum recommended human
dose). No testicular changes were seen in rats or dogs at 10 mg/kg/day (30 times the usual
maximum recommended human dose). In view of the testicular changes observed in
animals, 105 patients on long term MINIPRESS therapy were monitored for 17-ketosteroid
excrehion and no changes indicating a drug effect were observed. In addition, 27 males on
MINIPRESS for up to 51 months did not have changes in sperm morphology suggestive of
drug effect. Usage In Prneancy: Pregnancy Category C: There are no adequate and well
controlled studies which establish the safety of MINIPRESS (prazosin HCI) in pregnant
women. MINIPRESS should be used during pregnancy only it the potential benetit justifies
the potential risk to the mother and fetus. NursingMothers: MINIPRESS has been shown to
be excreted in small amounts in human milk. Caution should be exercised when MINIPRESS
is administered to a nursing woman. Usagen Children: Safety and effectiveness in children
have not been established. ADVERSE REACTIONS: Clinical trials were conducted on more
than 900 patients. During these trials and subsequent marketing experience, the most
frequent reactions associated with MINIPRESS therapy are: dizziness 10.3%, headache
7.8%, drowsiness 7.6%, lack of energy 6.9%, weakness 6.5%, palpitations 5.3%, and
nausea 4.9%. In most instances side effects have disappeared with continued therapy or
have been tolerated with no decrease in dose of drug. Less frequent adverse reactions which
are reported to occur in 1-4% of patients are: Gastrointestinal: vomiting, diarrhea, constipa-
tion: Cardiovascular: edema, orthostatic hypotension, dyspnea, syncope; Central Nervous
System: vertigo, depression, nervousness; Dermato/ogic: rash; Genitourinary: urinary fre-
quency; EENT: blurred vision, reddened sclera, epistaxis, dry mouth, nasal congestion. In
addition, fewer than 1% of patients have reported the following (in some instances, exact
causal relationships have not been established) Gastrointestinal: abdominal discomfort
and/or pain, liver function abnormalities, pancreatitis; Cardiovascular: tachycardia; Central
Nervous System: paresthesia, hallucinations; Dermatologic: pruritus, alopecia, lichen
planus; Genitourinary: incontinence, impotence, priapism; EENtA tinnitus; Other: diaphore-
sis, fever. Single reports of pigmentary mottling and serous retinopathy, and a few reports of
cataract development or disappearance have been reported. OVERDOSAGE: Should over-
dosage lead to hypotension, support of the cardiovascular system is of first importance.
Restoration o1 blood pressure and normalization of heart rate may be accomplished by
keeping the patient in the supine position. If this measure is inadequate, shock should tirst be
treated with volume expanders. It necessary, vasopressors should then be used. Renal
function should be monitored and supported as needed. Laboratory data indicate
MINIPRESS is not dialysable because it is protein bound. DOSAGE AND ADMINISTRATION:
The dose of MINIPRESS should be adjusted according to individual blood pressure
response. Initial Dose: 1 mg two or three times a day. Maintenance Dose: Dosage may
be slowly increased to a total daily dose of 20 mg given in divided doses. The therapeutic
dosages most commonly employed have ranged trom 6 mg to 15 mg daily given in
divided doses. Doses higherthan 20mg usuallydo not increase etficacy; however a few
patients may benefit trom turther increases up tea daily dose ot 413mg given in divided
doses. Alter initial titration some patients can be maintained adequately on a twice daily
dosage regimen. Use Wlthb Otber Drugs: When adding a diuretic on other antihyperten-
sive agent, the dose xl MINIPRESS should be reduced to 1 mg or 2mg three times a day
and retitration then carried out. Revised December 1988
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Figure 3. The right lung at autopsy shows a
right upper lobe cavity with an irregular inte-
ror.

continued from page 528

DISCUSSION
Autopsy revealed the presence of coexisting

Aspergillus and Nocardia species within the same
pulmonary cavity. This is believed to be the first report
of such a concomitant infection in a renal transplant
recipient. Casale et al'0 reported a similar finding in a
patient with chronic granulomatous inflammation who
was known to have had both infections previously. The
organisms, however, were not identified within the
same lesion.
The finding of these two simultaneously occurring

organisms was unexpected in this patient primarily
because of the longevity and successful functioning
of the renal allograft, which had been maintained on
low dose immunosuppressive therapy for 13 years.
Although many authors have previously documented
the high incidence of fungal and bacterial infections
complicating renal transplantation, the literature
reports have stressed that the postoperative morbidity
due to infection is highest during the first 4 to 6
months after transplantation."I3"l There is a paucity
of information in the current literature on long-term
renal transplant survivors.4
The clinical impression, as well as that of the

pathologist's prior to autopsy, was that of
mycobacterial cavitation with colonization by
Aspergillus. Nocardial pulmonary infection is known
to be associated with cavitation.12 Nocardial infection
with cavitation probably preceded Aspergillus
colonization and subsequent invasive Aspergillus
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Figure 4. Dichotomously branching hyphae of
Aspergillus are in the lung cavity (Gomori's
methenamine silver, original magnification x
400).

Figure 5. Beaded acid-fast filaments are also
present (Fite Faraco, original magnification x
1000).

infection. This sequence cannot, however, be proven.
Material was sent for routine fungal and mycobacterial
cultures. Unfortunately, the more fastidious nocardial
organisms are not always isolated with routine fungal
cultures and may be destroyed in the sodium hydroxide
method of culture decontamination and specimen
concentration.12 The screening of the autopsy tissue
with both Kinyoun and Fite-Faraco stains detected the
Nocardia, which were destroyed during the culture
decontamination process.
Our case illustrates that simultaneous infections with

Nocardia and Aspergillus can indeed occur in renal
transplant recipients. It also illustrates several points.
1. With improved immunosuppressive therapy, trans-

plant recipients are enjoying greater longevity.
2. More data are needed in following these long-term

survivors.
3. Because of the serious morbidity and mortality that

can result from either Nocardia or Aspergillus
infections, broader based clinical diagnosis and an
aggressive combination diagnostic work-up are
necessary to identify the causative organism(s) and
institute appropriate antimicrobial therapy.
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