Tuberculosis and Respiratory Diseases s 9 gE7]2 3 Vol 55, No. 3, Nov, 2003

& ®0

Pulmonary Oxalosis Caused by
Aspergillus Niger Infection

Gye Jung Cho, M.D., Jin Young Ju, M.D., Kyung Hwa Park, M.D.,
Yoo-Duk Choi, M.D.*, Kyu Sik Kim, M.D., Yu Il Kim, M.D.,
Soo-0Ok Kim, M.D., Sung-Chul Lim, M.D., Young-Chul Kim, M.D.,
Kyung-Ok Park, M.D., Jong-Hee Nam, M.D.” and Woong Yoon, M.D.**

Department of Internal Medicine & Fathology', Diagnostic Radiology™
Research Institute of Medical Sciences
Chonnam National University Medical School, Guangju, Korea

=g EE=
Aspergillus Niger ZF el 23t 3 S22k 14
Addista o st ugstad, Hastads WAL et ™
ZHE, Y, A3 2R, AN, ARY
2=, AME, AYE, YAS, HE3, &
Aspergillus F 53| Aspergillus nigers #|Z4o| Zhp 22k 2 A (oxalate crystal)S ZH2A7HA wE4-S
Zifeks Aow BaEa gtk AAEL Aspergillus niger o 93] A H 2444 (oxalaic acid)oll 28] A}
o] FEao] of7|H 1 I AR g AFo] g How FAYE FH S A7)0l Barshs nlelck
Ao Aoty WAsor el Ho| 9= 464 Wb syl nEd) 7hEH AH® ol

> &
AME $5E e Y o] F9E FAE stk 4d F A #EY ARE yFsolA

e
o 1 AlE
2

003, 55:516-52

Sl

A 3EFH e APESlY ) (Tuberculosis and Respiratory Diseases )

Key words ©  Aspergillus niger, Pulmonary Oxalosis, Calcium Oxalate Crystals.

Address for correspondence:

So00-0Ok Kim, M.D.

Department of Internal Medicine, Chonnam National University Hospital

8, Hakdong, Dongku, Gwangju, South Korea 501-757

Phone @ 82-62-220-6573 Fax : 82-62-225-8578 E-mail | nuke74@hanmail.net

sy



— Pulmonary oxalosis caused by aspergillus niger infection —

Introduction

At least 19 species of Aspergillus have been
reported to cause disease in humans', and the
most important determinant of an infection is the
immune status of the patient” Aspergillus niger
is one of the etiologic agents of both an invasive
and noninvasive aspergillosis, which is associated
with pulmonary oxalosis”. Oxalic acid, which can
cause pulmonary injury, is a product of A niger
fermentation™. We report a case with a localized
pulmonary oxalosis associated with a chronic
necrotizing pulmonary infection by A niger in an
immune-competent patient, which was compli-
cated by fatal hemoptysis.

Case Report
A 46-year-old man was admitted to our hospital

complaining of hemoptysis. He had experienced

intermittent fever with chills, coughing, and a

yvellowish occasionally blood-tinged sputum for
two weeks prior to admission. In addition, he
had progressive exertional dyspnea (ATS grade
1) and left pleuritic chest pain, and a large
amount of hemoptysis (about 100 mL/day) was
noted on the day prior to admission.

His medical history revealed that he had had
an esophagectomy due to esophageal cancer six
years previously. He had also been given a
diagnosis of pulmenary tuberculosis and had
completed an 18-month course of anti-tuber-
culous therapy with isoniazid (400 mg), rifampin
(600 mg), ethambutol (800 mg), and pyrazina-
mide (1500 mg) 20 months before being admit -
ted. He had a 35-pack-vear history of tobacco
use, and had no history of immunosuppressive
disease or alcohol abuse.

His vital signs were a blood pressure 120/80
mmHg, a pulse rate 98 beats per minute, a body
temperature 386C, and a respiration rate 26

breaths per minute. On a physical examination,

Fig. 1. A) Chest radiograph demonstrates ill-defined consolidations with a 3-cm cavitary lesion in
the left upper lobe. B) Thin section CT scan shows an imregular cavity, multifocal
bronchiectasis and airspace consolidations in the left upper lung zone.
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the chest auscultation demonstrated decreased
breath sounds over the left upper lung field; the
remainder of the examination was within the
normal limits. The chest radiograph and thin
section CT scan revealed ill-defined consolidati -
ons with a 3-cm cavitary lesion in the left
upper lobe (Fig. 1).

The laboratory tests on admission showed the
following: hemoglobin, 115 g/dL:; hematocrit,
33.0%; white blood cell count, 15600 /mm’ with
74.6% segmented neutrophils, 3.3% lymphocytes,
9.9% monocytes, and 2.2% eosinophils: platelet
count, 446,000 /mm": sodium, 137 mEq/L; potas -
sium, 3.2 mEq/L; chloride, 104 mEqg/L; serum
urea nitrogen, 85 mg/dL; and serum creatinine,
0.8 mg/dL. The arterial blood gas measurements
while breathing room air were as follows @ POg,
869 mmHg; PCO., 331 mmHg; pH, 7504 The
sputum cultures on admission showed no bac-
terial growth, including mycobacteria, but yielded
A niger and Candida albicans, which were
considered to be contaminants at that time. The
blood cultures were sterile.

The patient was given cefpiramide sodium (1
g every 12 h) and amikacin sulfate (750 mg
daily) soon after blood and sputum culture
specimens were obtained, but the seguential
chest radiographs showed a progressive pulmo -
nary infiltration, and he had a sustained fever
with continued hemoptysis. Since there was no
clinical response to the antibiotic therapy, and
the cavitary lesion was suspected of being rel-
ated to his tuberculosis infection, he began
anti-tuberculosis chemotherapy on the 6" hospi-
tal day. However, the patient continued to

deteriorate and five sequential sputum cultures

vielded A niger. With a tentative diagnosis of
chronic necrotizing aspergillosis (semiinvasive),
intravenous amphotericin B with a dose of 0.25
mg/kg/day was begun on the 11" hospital day.
His fever subsided beginning on the 12 hospital
day, so the amphotericin B dose was increased
to 1 mg/kg/day.

On the 23" hospital day, the patient's respi-
ratory status deteriorated, and he was intubated
orotracheally. A bronchoscopic examination de-
monstrated generalized inflammatory changes in
the mucosa with white exudates in the apico-
posterior segment of the left upper lobar bron-
chus. The pathological specimen obtained by a
transhronchial lung biopsy revealed numerous
calcium oxalate crystals in the necrotic tissue
with infiltrates of mononuclear cells, which sug -
gested chronic necrotizing pneumonia due to an
A niger infection. However, no fungal hyphae
could be found in the specimens (Fig. 2). The
patient was transferred to the ICU (intensive care
unit) and given mechanical ventilatory support,
while continuing the therapy with the intravenous
amphotericin B to a cumulative dosage of 1600
mg. The patient's condition stabilized for appro-
ximately two weeks, but on the 35" hospital day,
a massive hemoptysis, approximately 200 mL,
developed. Subsequently, intermittent hemoptysis
continued and his hypoxemia gradually worsened.
On the 63" hospital day, the patient presented
with a massive hemoptysis, about 300 ml, and
the hypotension systolic blood pressure 80 nmunHg,
which necessitated a bronchial artery emboli-
zation. Nevertheless, the massive hemoptysis
continied and the patient died of respiratory

failure 64 days after admission.
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Fig. 2. Numerous calcium oxalate crystals were found in the necrotic tissue with infiltrates of
mononuclear cells in the specimen obtained by the transbronchial lung biopsy: H & E stain,
%50 (A) and 200 (B).

Discussion

The Aspergillus species are ubiquitous orgari -
sms spread by the aerosolization of their spores.
They can cause a spectrum of clinical manife -
stations, ranging from a benign allergic disease
to a life-threatening acute invasive disease’.
The most common species involved in human
lung diseases is A fumigatus, which is followed
by A flavus as the second common species. A
niger is an infrequent cause of disease in hu-
mans”.

A. niger is associated with pulmonary oxalosis
consisting of calcium oxalate crystals, which
generate local oxidants that cause cell injury:”.
Wehmer” first identified oxalic acid as a ferme-
ntation product of Aspergillus species in 1391. In
1958, Oehlert and Duffel” observed birefringent
calcium oxalate crvstals in the pulmonary lesions
caused by A. niger. The exact mechanism of an
oxalosis—associated  Aspergillus  infection  is
nunclear. However, it is generally accepted that
oxalate is produced via the tricarboxylic acid
cycle with the degradation of oxaloacetate, which

combines with the patient’s serum calcium or
the calcium ions in the tissue fluid to form the
calcium oxalate crystalsm. In 1973, Nime and
Hytchins'” described both the local destructive
nature of calcium oxalate and the systemic
complications of an acute widespread oxalosis,
Oxalic acid has been attributed to be the cause
of tissue destruction, including blood vessel
destruction, becaﬁse oxalate crystals have been
identified under polarized light. Yoshida" repor-
ted that calcium oxalate crystals produced tissue
Injury in a rat lung with an experimental A
niger infection. He demonstrated deposits of
calcium oxalate crystals in the bronchial epithe-
lium before the hyphae of Aspergillus invaded
the bronchial wall, and suggested that the
crystals might grow in the bronchial epithelium
and destroy the cells surrounding them.

In our patient, the pathological specimen
obtained by a transbronchial lung biopsy reve-
aled numerous calcium oxalate crystals within
the destructive lung lesions, but no fungal
elements were identified. Niki et a.” reported
calcium oxalate crystals revealed on the sputum
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cytology and transbronchial lung biopsy in A
niger pneumonia, and they considered that the
findings of crystals in the sputum combined
with a positive serological assay for A niger
would be useful for an early diagnosis of
Aspergillus pneumonia. Anti-fungal therapy was
begun early in the hospital course before the
pathologic diagnosis was made, but the patient
died from exsanguinating hemoptysis. One
similar case was reported by Kurrien et al.”,
who attributed a case of a fatal pulmonary
hemorrhage to the tissue damage and necrosis
caused by oxalosis. It 1s believed that an intra-
cavitary Aspergillus infection led to a discharge
of the metabolic products into the adjacent lung
tissues, including the blood vessels, where these
metabolic products caused the lung injury and

subsequent fatal hemoptysis.

Abstract

The Aspergillus species produces metabolic
products that play a significant role in the
destructive processes in the lung. We experie-
nced a case of chronic necrotizing pulmonary
aspergillosis caused by an Aspergillus niger
infection, which contained numerous calcium
oxalate crystals in the necrotic lung tissue. A
46-year-old man, who had a history of
pulmonary tuberculosis, presented with high
fever, intermittent hemoptysis and pulmonary
infiltrations with a cavity indicated by the chest
radiograph. Despite being treated with several
antibiotics and anti-tuberculosis regimens, the
high fever continued. The sputum cultures

vielded A. niger repeatedly, and intravenous

amphotericin - B was then introduced. The
pathological specimen obtained by a transbron-
chial lung biopsy revealed numerous calcium
oxalate crystals in a background of acute inflam
-matory exudates with no identification of the
organism. Intravenous amphotericin B was con-
tinued at a total dose of 1600 mg, and at that
time he was afebrile, although the intermittent
hemoptysis continued. On the 63 hospital day, a
massive hemoptysis (about 800 mL) developed,
which could not be controlled despite embolizing
the left bronchial artery. He died of respiratory
failure the next day. It is believed that the
oxalic acid produced by A niger was the main
cause of the patient's pulmonary injury and the

ensuing massive hemoptysis.

Key words : Aspergillus niger, Pulmonary Oxalo-
s1s, Calcium Oxalate Crystals.
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