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Clincopathological Conference (the 49" case)

An old male patient with pulmonary mucormycosis

(Department of Respiratory Diseases, Guangdong Institute of Geriatrics, Guangdong General Hospital, Guangdong Academy of

Medical Sciences, Guangzhou 510080, China)

CLC number R563 Document code A

Case presentation

The patient, a 75-year-old male, was admitted to
the Department of Respiratory Diseases, Guangdong
Institute of Geriatrics, Guangdong General Hosptial,
on March 11, 2008, because of left chest pain, loss of
appetite and fatigue for two months.

Two months ago, the patient began to experience
left chest pain of unknown cause accompanied with
loss of appetite and fatigue. The chest pain was
located in subaxillary and scapular area, had no
relation with cough and movement, and was described
as persistent, dull pain. He had little cough and white
sputum, no heamoptysis. He reported no history of
fever, chills, night sweats and palpitation. Voltalin (a
drug of NASID) could release the pain occasionally.
Chest X-ray on March 5, 2008 revealed a
space-occupying solitary pulmonary lesion in the left
upper lobe. For further diagnosis and treatment, he
was transferred to our department with the diagnosis
of left lung opacity with unknown origin. He lost body
mass of 10 kilograms in the last two months.

Past history: The patient reported previous
history of hypertension, type 2 mellitus diabetes for 5
years. Both his blood pressure and glucose were
poorly controlled. He had heavy smoking (20
cigarettes per day) for 50 years. No positive family
history was found. The patient had no drugs and food
sensitive history.

Physical examination on admission: Body
temperature was 35.8°C, pulse rate 88 beats/min,
respiratory rate 21 breaths/min, blood pressure 108/48
mmHg. The patient had consciousness, anemic
appearance and active posture. No jaundice over the
skin and mucous membrane, noticeable cyanosis, or
clubbed finger was found. No swelling of superficial
lymph nodes was found. Trachea was at central
position. No chest deformity was found. Respiratory
movement of two lungs was symmetrical. Respiration
was rhythmic, with normal tactile fremitus, but no
friction rub felt. Auscultation revealed dullness and
increased fremitus over the left upper part of chest in
percussion, and diminished breath sounds of the left
upper lobe of lung. No obvious rale, wheeze, or
friction rub was heard in both lungs. No obvious
pathological murmur was heard in the valve
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auscultation areas. His abdomen was flat and soft, and
no visible intestinal peristaltic wave was observed. No
tenderness, rebound tenderness, myotonia, or mass
was touched. The liver and spleen were not touched
below the costal margin. The abdominal percussion
sounded like drum. Murphy’s sign was negative. The
shifting dullness was negative, and the bowel sounds
were about 5 times per minute. No peripheral edema
existed and the pulse of bilateral dorsal pedal arteries
was normal.

Accessory examination after admission: (1)On
March 11. Blood routine: WBC 21.67x10°/L, N%
0.838, RBC 2.48x10'%/L, Hb 65g/L, PLT 344x10°/L;
CRP: 208mg/L; Blood biochemical test: BUN 7.8
mmol/L, CREA 194pmol/L, ALT 16U/L, AST 22U/L,
CK 53U/L, CK-MB 9.8U/L; c¢TnT negative; D-dimer
1080ng/L; Electrocardiogram: sinus rhythm and
complete right bundle branch block; Echocardiogram:
normal heart size and shape and wall movement,
moderate tricuspid regurgitation, pulmonary arterial
pressure(47mmHg), LVEF 66%. (2)On March 14. PPD
24h( ), 48h( ), 72h( ). (3)On March 15. Blood

routine: WBC 22.73x10°/L, N% 0.924, RBC 2.53x
10/L, Hb 67g/L, PLT412x10°/L; Sputum culture:
Stenotrophomonas maltophilia, sensitive to Piperacillin
sodium / Tazobactam sodium; 99mTc- MIBI tumoraffin:
positive in the left upper lobe of lung. (4)On March 19.
Chest CT scan showed that there was an thick walled
and irregular cavity in the apicoposterior segment of
left upper lobe, about 82mmx=61mm, no bilateral hilar
and mediastina lymph nodes enlargement was found,
and pulmonary arteries and bronchial arteries were
normal, suspected of “peripheral lung cancer in the
left upper lobe involving the pleura”, which should be
confirmed by needle biopsy. (5)On March 23. Flexible
bronchoscopy revealed that the bronchial wall in the
apicoposterior segment of left upper lobe was edema,
and the opening of apicoposterior segment was
obviously narrow. The histopathologic examination
for the apicoposterior segment of left upper lobe
revealed no carcinoma or epithelioid granuloma.
(6)On March 23, 25 and April 1. Sputum -culture:
Abundant of Candida albicans, sensitive to fluconazole.
(7)On April 9. Pathological diagnosis: CT guided
transthoracic needle biopsy was done and the definite
diagnosis was confirmed histologically. There were
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large quantities of inflammatory cells infiltrated
among the fibrous tissue and alveolar septum,
accompanied with focal necrosis, without granuloma
and hyperplastic hetercyst bolus. Macronema with
septation and blunt angle arborization could be found.
Acid-fast staining (). PAS staining (+) and PM

staining (+). Pathological diagnosis: (left upper lobe of
lung) consistent with mold fungus infection. (8)On
April 22. Blood gas analysis: pH 7.332, PO, 54mmHg,
PCO, 62mmHg, HCO; 18.5 mmol/L, BE 7.2mmol/L.

After admission, some auxiliary tests were
arranged for the patient. Firstly, the patient received
antibiotics treatment for pulmonary infection with
cefamandole nafate and moxifloxacin. And he also
received treatment for sputum, blood glucose control,
parenteral nutrition and odynolysis. His condition had
no improvement and reexamination revealed that
leukocytosis was in a left shift. Considering that his
pulmonary infection was not well controlled,
cefamandole nafate and moxifloxacin were stopped,
and Piperacillin sodium / Tazobactam sodium was
initiated on March 15. Then Fluconazole was
administrated on April 1 according to the sputum
culture and susceptibility test. On April 9, the
pathological diagnosis of lung tissue by percutaneous
lung biopsy revealed mold fungus infection in left
upper lobe. Because the symptoms were not relieved
yet, fluconazole were stopped and Amphotencin B
Liposom (AM Bison 150mg per day) was admini-
strated intravenously on April 9. The symptoms of
chest pain were relieved after treatment with AM
Bison. Because the patient was always underfed,
catheterization of the subclavian vein was performed
and the patient was fed with intensive intravenous
nutrition on April 17. On April 22, the patient
presented tachypnea at 10:00. Oxygen saturation
measured by pulse oxymeter dropped to 55% even
though he breathed 5-10 liters of oxygen per minute
by mask. Moist rales and Rhonchi were heard in the
lungs. The blood pressure could not be measured, and
the central venous pressure was 2.5cm H,O. At 10:25
the trachea tube was inserted by nose under the
guidance of bronchoscope and the patient was
transferred into ICU and was under mechanical
ventilation support, received liquid resuscitation,
anti-shock treatment with continous infusion of
dopamine hydrochloride through central venous line.
In order to strengthen the antifungal effects, the
patient was treated with combination of Caspofungin
with AM Bison. The patient died two days later.

Clinical discussion

Dr. YANG Shifang: The patient was an elderly
male. The laboratory test showed that WBC count and
neutrophil ratio remained elevated even after active
anti-infection treatment. In addition to the common
bacterial infection, the possibility of infections caused
by rare pathogen and malignant tumor could not be

ruled out. Sequentially, the pathological diagnosis of
lung tissue by percutaneous lung biopsy revealed mold
fungus infection, and AM Bison was administrated.
However, his condition was too serious to control. The
invasive pulmonary mucormycosis led to his death
because of respiratory and circulatory collapse.

Dr. LIN Qi: The patient was admitted to hospital
because of left chest persistent and dull pain for two
months. Chest pain may have many causes, which may
originate from the heart, large vessels, the lung and
pleura, mediastina, intercostal pain, joints and the
vertebral column, musculoskeletal and so on.
Considering the accessory examination results after
admission, the patient’s chest pain might be attributed
to pulmonary disease. The increased D-dimer
(1080ng/L) level, complete right bundle branch block in
electrocardiogram, and slightly elevated pulmonary
arterial pressure (47mmHg) in echocardiogram
strongly suggested pulmonary embolism, while which
was excluded by pulmonary angiography. A solitary
large, irregular, thick walled cavity was found in chest
CT scan on March 19, which might indicate cavernous
tuberculosis, necrotizing bronchial cancer, or a
nonspecific, nontuberculosis pulmonary abscess.
Tuberculous cavity is usually featured by predilection
site at the apicoposterior segment of upper lobe and
apical segment of lower lobe, inequality of size, thick
wall and no air-fluid level, with calcification focus. The
carcinomatous cavity is usually in particular squamous-
cell cancer, and is characterized with uneven thickness,
central cavity, and rare fluid. Abscess formation may
occur as complication of pneumonia or may be due to
hematogenic spread of an infection at another primary
location. It is often complicated with cough and foul
smell sputum, and etiological evidence can be
obtained through sputum cultivation. In CT examina-
tion, predilection site is the posterior segment of upper
lobe and apical segment of lower lobe, with thin
wall( <3mm), multicentricity, and common fluid level.
The features of this patient’s CT scan strongly
indicated lung cancer-induced cavity, which still needs
further confirmation by biopsy.

Dr. GAO Xinglin: This patient possessed the
following characteristics: (1) elderly male; (2) the
main symptom was chest pain, no cough or expec-
toration; (3) long history of smoking; (4) Radiography
tests support lung cancer; (5) diagnosis of mold fungus
infection was established by percutaneous lung biopsy.
These characteristics suggested that pulmonary
mucormycosis had no specific symptoms, signs and
radiographic manifestations, and diagnosis could be
definitely established in the evidence of characteristic
hyphasma and pathological changes by biopsy.
Pulmonary mucormycosis is manifested with compact
and consolidated umbra with inequality of size in
chest X-ray and CT, which could emerge cavitas (air
crescentic sign, ACS) or lung embolism. ACS could
also be detected in lung abscess, lung tuberculosis,
lung cancer, so it should be differentially diagnosed.
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Sputum culture had very poor sensitivity for mold
fungus. For this patient, multiple sputum culture was
all negative for mold fungus. So, for patients
suspicious for pulmonary mucormycosis, early biopsy
is necessary to get the definite diagnosis. In this
patient, flexible bronchoscopy failed to discover mold
fungus for the first time, which might be attributed to
small tissue coverage. So, tissue samples for biopsy
should cover multiple sites. However, if the patient is
under serious condition and is not tolerant to lung
biopsy, sputum cultivation is preferable. Diagnosis can
be established based on consecutive sputum
cultivation, together with patient’s condition and
pulmonary infection features.

Dr. WU Jian: 1 agree with the above opinions. Mold
fungus is conditional pathogenic bacteria, which can
survive in the buccal cavity and pharynx nasalis of
health adult. When the immune function of organism
decreases, mold fungus could encroach bronchus and
lung, and result in acute inflammation, which could
also involve brain and other organs by hematogenous
infection. Tedder et al reported that the proportion of
malignant blood disease and diabetes in pulmonary
mucormycosis was 35.5% and 32.2% respectively, and
others included renal failure, organ transplantation and
tumor and so on. The diabetes patients are frequently
susceptible to mold fungus infection because their
immune function is low when the glucose level was
poorly controlled. Timely diagnosis of pulmonary
mucormycosis remains a great challenge because its
symptoms are absent or nonspecific even at the late
stage. Sputum smear and culture is simple to
manipulate, but has poor sensitivity. So, timely
diagnosis of mucormycosis requires definite patho-
logical evidence by transbronchial biopsy, percutaneous
needle biopsy of the lung or open lung biopsy. For this
patient, repeated sputum smear and culture after
admission failed to detect mold fungus, which made
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his condition out of control although mold fungus
infection was diagnosed finally by percutaneous lung
biopsy. So, timely diagnosis and treatment is critical to
decrease mortality of pulmonary mucormycosis.
Currently, the only effective antifungal therapy for
pulmonary mucormycosis is Amphotencin B(AMB),
usually 0.5 to 0.7 mg/(kg-d), totally 2g at least, 8 to 10
weeks course. The nephrotoxic effects and acute
infusional toxic effects of high-dose conventional
AMB frequently preclude long-term high-dose therapy.
As a result, AMB liposom presents an attractive
alternative for treating mucormycosis. It is recently
reported that echinocandin could be taken as
adjunctive therapy. Additionally, reversal of the
underlying predisposing factors (when possible), and
early and ideally broad surgical debridement of
infected tissue could be also important. Pulmonary
lobectomy can also be considered for pulmonary
mucormycosis.

In short, mold fungus infection is not rare in the
population with low immunity, such as mellitus
diabetes patients. Respiratory tract is the main
pathway of infection. Pulmonary mucormycosis is
characterized by acute onset, rapid progress, and high
mortality. So early diagnosis and timely treatment is
the key to elevate survival rate. Early pulmonary
biopsy including transbronchoscopic or CT-guided
transthoracic is helpful to obtain the definite dignosis,
especially in the case of elderly patient with no
specific symptoms, signs and images, negative mold
results on sputum smear and culture. It is very
important to control the elementary disease and
administrate antifungal drug as soon as possible. AMB
is the first choice to control pulmonary mucormycosis
and AM Bison can be used to reduce the side-effect
when condition allowed.

(Translators: YANG Shifang, WU Jian)
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