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Case Reports

Abstract
Aspergillosis is caused by a fungus of the genus Aspergillus, which 
is present in the environment. Although human colonization is 
frequent, disease due to tissue invasion is uncommon and occurs 
primarily in the presence of immunosuppression. 

In the majority of cases the prognosis is poor, given the epide-  

 
miological characteristics of the affected population and the 
pathogenesis of this fungus. Early diagnosis and management 
is therefore essential to control infection, and has repercussions 
on the prognosis. 
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Introduction
Early diagnosis, although difficult, is very important, 
bearing in mind the poor prognosis. The authors 
present a clinical case of a patient admitted to an 
Internal Medicine Service, and give a brief overview 
of the theme.

Clinical case
A man aged 49 years, a stonemason, resident in 
Arouca, with hyperthermia, shivering, hyperhidrosis, 
cough associated with mucopurulent sputum and 
dyspnea, since 14 Sept 05. 

On the 19th Sept 05 he was seen by the Oncology 
clinic and admitted to the Internal Medicine Service, 
due to worsening of the clinical condition.

The following antecedents are highlighted:
• Smoker: 18 pack units per year;
• Alcohol consumption: 100 g alcohol/day;
• Stage IV spinocellular carcinoma of the esophagus 
(irresectable, with pulmonary and bone metastases), 
diagnosed in April/05. Began chemotherapy (Cispla-
tin and 5-Fluorouracil) in May /05 and had the last 
cycle on  22th August 2005;
• Esophageal prosthesis inserted on 07th July 2005;
• Father died aged 68 (pulmonary neoplasia) and 
mother died aged 67 (breast neoplasia).
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On physical examination, the patient was coo-
perative and oriented, with poor general condition, 
pink and hydrated mucosas, and fever (39,5ºC), nor-
motensive (128/66 mmHg), tachycardic (118 bpm), 
with rhythmic, regular pulse, polypneic (32 cpm) but 
without chest indrawing; the vesicular murmur was 
decreased in the lower 1/3 of the right hemithorax, 
and he had disperse crepitations on the left one; the 
cardiac auscultation was normal; the abdomen was 
depressible and painless on palpitation, with no 
evidence of enlarged organs or palpable masses; he 
had no peripheral edemas and the ganglionar areas 
were free.

After analyses (Table I), gasimetry (FiO
2
 21%: pH 

7,501, paCO
2
 36,9, paO

2
 53,7, HCO

3
 28,2 and Sat. 

O
2
 90,7%) and Chest x-ray (Fig. 1) he was admitted 

with a diagnosis of Pneumonia.
He was initially medicated with piperacillin/ta-

zobactam, with the addition of azithromycin, 2 days 
later. He showed a slight improvement in cough, 
dyspnea and expectoration, but the fever remained, 
therefore chest CT was performed (Fig. 2). The exis-
tence of extensive parenchymatous infiltrates with 
pseudo-nodular appearance, and some cavitations, 
extending to the left lung field and part of the right 
lung field, suggested a fungal infection as the most 
probably hypothesis. Microbiological culture exams 
of the blood and expectoration were performed (both 
negative) and Aspergillus precipitin assay (positive) 
(Table II).

Bearing in mind the presumed diagnosis of inva-
sive pulmonary Aspergillosis, the patient was medi-
cated with Voriconazol 400 mg bid p.o. on the first 
day and 200 mg bid p.o. on the subsequent days.  
Considerable clinical and analytical improvement 
was observed, and the patient was discharged on the 
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9th day of hospitalization and the 3rd day after the 
start of antifungal treatment, only medication with 
Voriconazol being maintained.

The good clinical evolution was gradual and sus-
tained, despite the slow imagiological resolution (Fig. 
3, 4 and 5). The treatment with Voriconazol was sus-
pended at 13 weeks and the patient remained asymp-
tomatic until February 2006. He was readmitted to the 
Internal Medicine Service with pericardiac effusion of 
a neoplasic nature, and died a few days later.

Discussion
Although we do not have a definitive diagnosis, we 
may be dealing with a case of invasive pulmonary As-
pergillosis. The clinical characteristics of the patient, 
the imagiological alterations, and the existence of 
positive precipitins led us to consider this diagnosis 
as highly probable, and to institute therapy as quickly 
as possible.

The good response to therapy, and the favorable 
clinical evolution, reinforced our diagnostic “con-
viction”.

Aspergillosis 
Aspergillus is a microorganism which is widespread 
in the environment, and exposure to its spores is 
common.

There are numerous manifestations of infection, 
varying from allergic manifestations and chronic co-
lonization, to acute disseminated tissue invations.1 
The latter is uncommon, and basically occurs where 
there is suppression of the immune system. Its inci-
dence has increased in recent years, mainly due to 
the increase of the population at risk.1

It is one of the main invasive fungal pathologies 
in patients in the oncological field (particularly 
those undergoing chemotherapy), in chronic im-
munosuppressant therapies (as in the case of trans-
plant patients), long-term corticoid therapy, and in 
the presence of HIV infection.2,3,4,5 Less frequently, 
chronic invasion by Aspergillus has been described 
in patients with solid tumor and without apparent 
immunodepression.6

Bearing in mind the comorbidities among the po-
pulation in question and the pathogeny of the fungi, 
mortality is very high, therefore timely diagnosis and 
the institution of appropriate therapeutic measures 
should be rapid, even if these are based only on cli-
nical suspicion.

 
Pathogenesis
Macrophages are the first line of defense against 
inhaled conidia of Aspergillus which reach the alveoli. 
Normally, they are capable of destroying them, but 
in the presence of high inocula and a decrease in the 

FIG. 1

Diffuse parenchymatous alveolar infiltrate in the left lung.
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number or dysfunction of immune cells (notably 
the macrophages), the fungus is able to survive and 
proliferate, leading to hyphae.1,7

Aspergillus produces proteases, oxidative reactive 
mediators, phospholipases and hemolysins, which 
facilitate the penetration and destruction of the 
pulmonary barrier, the acquisition of nutrients, and 
evasion of the host defenses. One of these substances 
is gliotoxin, which has high capacity to evade the im-
mune system and the defenses, and which:8

• Inhibits the action of the T-cells and induces the 
destruction of monocytes, leading to a marked decre-
ase in the ratio of monocytes to lymphocytes;
• Inhibits the ingestion and destruction of Aspergillus 
by the macrophages;
• Inhibits activation by the phagocytes of nicoti-
namide adenine dinucleotide phosphate oxidase 
(NADPH);
• Induces apoptosis of the cells of the thymus, spleen 
and lymph nodes;
• Inhibits the activation of the nuclear factor kappa 
B (NF-kB) of the B and T cells. 

Gliotoxin also suppresses the immune response 
of the T cells following CMV infection, or with sti-
mulation by the staphylococcal enterotoxin B. This 

fact demonstrates its immunomodulatory capacity, 
increasing the possibility of infection by another 
opportunist agent.8,9 

Infection by Aspergillus is characterized, from the 
histopathological viewpoint, by vascular invasion 
and destruction, and subsequent infarction and tissue 
necrosis.

Clinical conduct
The lungs are the organs most frequently involved in 
invasive infection, followed by the paranasal sinuses 
and the central nervous system.

In the case of pulmonary infection, the clinical 
manifestations are variable; however, patients often 
present fever, chest pain, cough or hemoptyses.

FIG. 2

Chest CT taken on 22nd Sept 05 showing extensive parenchymatous infiltrates with pseudonodular aspects, and some cavities extending 
through the left lung field and part of the right lung suggesting infectious etiology, particularly fungal.

TABLE II

Contributions for diagnosis

Hemoculture Negative

Microbiological sputum Microbe free

Aspergillus precipitins Positive
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FIG. 3

Chest CT taken on 10/19/05 - decrease in inflammatory infiltrates of the pulmonary parenchyma.

The symptoms are not sensitive or specific, and can 
be found in other situations (e.g. bacterial pneumo-
nia or pulmonary thromboembolism), therefore the 
epidemiological situation of the patient is extremely 
important for a differential diagnosis. 

Fever is also an important sign of infection, but 
neutropenic patients, or those undergoing chronic 
immunosuppressant or corticoid therapy, do always 
manage to initiate and maintain this response to 
aggression.

Diagnosis
The Chest radiography (x-ray) is not always sug-
gestive, and can show nodular or cavitated lesions, 
and heterogenous infiltrates, or shows no relevant 
alterations.10 In a series of 595 patients with invasive 
infection by Aspergillus, whether proven or suspec-
ted, around 10% presented no alterations in the chest 
x-ray.11 

The CT is more sensitive and can reveal parenchy-
matous infiltrations, or cavitations caused by tissue 
necrosis.  The progression of the infectious process is 
characterized by invasion of the small blood vessels, 
with tissue infarction and hemorrhage. These lesions 
may be surrounded by a low tonality halo (halo sign) 

or areas of hemorrhage and pulmonary infarction. 
Despite this sign, it is non-specific, and can appear 
in other fungal or bacterial infections.12 

Due to its dissemination in the environment, its 
isolation in the airways of the patient is not indicative 
of invasive infection; however, it can be a strong indi-
cator, in a patient with a corresponding epidemiologi-
cal condition. The positive predictive value can be as 
high as 80 to 90% in patients with leukemia or who 
have undergone bone marrow transplant.13,14 On the 
other hand, the isolation of the agent in the biopsy  of 
the tissues involved in the infectious process enables 
a definitive diagnosis of this infection.

Due to the severity of the disease in question, 
and the debilitated condition of patients, biopsy by 
bronchofibroscopy or thoracotomy is not always pos-
sible, making the idea of the use of other diagnostic 
methods attractive, such as polimerase chain reaction 
(PCR) of Aspergillus, and detection of antigens (such 
as galactomannan) by ELISA. Galactomannan is one 
the main constituents of Aspergillus, and is released 
during the growth of the hyphae.  Its detection by 
ELISA is early, enabling the antigen to be determined 
5 to 8 days before the appearance of clinical manifes-
tations, imagiological alterations or positivity of the 
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culture methods.  Studies have shown a sensitivity of 
81 to 94% and specificity of 89 to 94%.15 However, 
the use of piperacillin/tazobactam could lead to false 
positive results, due to the presence of galactomannan 
in the formula of the antibiotic.16 On the other hand, 
this test also has some unresolved problems, one of 

which is cut-off.
The methods that use PCR enable the detection of 

Aspergillus fragments, presenting sensitivity values 
higher than those of detection of the antigen. Howe-
ver, they were tested in the detection of Aspergillus 
in body fluids in situations of suspected invasive 
Aspergillosis, and should be evaluated in future pros-
pective studies.

Therapeutic
Given the poor prognosis, the timely administration 
of the therapy is extremely important for prognosis.

Correction of the underlying  
immunosuppression process
The correction of the immunological alteration 
should be a priority, and in the presence of febrile 
neutropenia, suspension of the chemotherapy or the 
administration of myeloid growth factors should be 
considered. 

Medical therapeutic
Amphotericin B and voriconazol are the first line 
antifungals in the combat of invasive pulmonary 
Aspergillosis.17

Conventional amphotericin B has been the most 
commonly used drug (1 to 1.5 mg/kg/day). One of 

FIG. 4

Chest TC taken on 28/12/05 – discrete images of sequelar fibrosis, resolution of parenchymatous infiltrate.

FIG. 5

Chest x-ray 01/16/2006 – resolution of the parenchymatous 
infiltrate, discrete images of sequelar fibrosis.
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its more dramatic side effects is nephropathy, and an 
increase in creatinine to 2.5 at 3.0 mg/dl is normally 
seen, which should be seen as a normal occurrence.  
However, if the values rise beyond these values, the 
amphotericin can be reduced to 0.7 at 1.0 mg/kg/
day, or modified to lipid-enriched formulas, which 
cause less side effects (namely nephropathy) but are 
much more costly, and should not be used as first 
line therapeutic. 

Voriconazol has been increasingly used as a valid 
alternative to amphotericin, as the first line the-
rapeutic for the treatment of this infection.  Some 
studies have shown that voriconazol leads to bettter 
responses, lower mortality and less side effects than 
amphotericin B. Another advantage is the oral for-
mula, which is useful for longer term treatment in 
outpatients.18,19 

Itraconazol is accepted as an alternative in situa-
tions of pulmonary aspergillosis of light to moderate 
intensity.  The oral formula has been used as sequen-
tial therapy (400 mg/day), after the administration of 
endovenous amphotericin.

The precise duration of the therapy is not known, 
but depends on the level of recovery of immunity.  
Various authors recommend continuing the treatment 
for 6 months, or until the clinical and imagiology 
resolution of the pulmonary lesions.1

The therapeutic response is variable, depending 
on the level of immunosuppression and recovery of 
the immune system during the therapy.  

Surgical therapy
Surgery can be used to remove the infected tissue, 
or for exeresis of a cavity in patients with isolated 
pulmonary lesion and recurring hemoptyses or con-
comitant bacterial infection.  Besides the local con-
trol of the infection, surgery also provides material 
for microbiological evaluation, enabling a definitive 
diagnosis. However, these patients are generally seve-
rely debilitated and present hematological alterations 
(such as thrombocytopenia) which can make surgery 
more difficult.   
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