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ABSTRACT  

Introduction: Pulmonary aspergillosis is a severe rare disease, which often occurs in immunosuppressed 

patients. Case report: The authors present the case of a 17-year-old adolescent with autoimmune liver cirrhosis 

(onset 18 months prior), splenectomy and immunosuppressive therapy. He developed pulmonary and cerebral 

invasive aspergillosis. The patient was receiving complex immunosuppressive therapy and developed rapid 

progressive bilateral pneumonia under antibiotherapy, with numerous lung abscesses, extensive necrosis and 

pyopneumothorax. Aspergillus fumigatus was identified in the tracheobronchial aspirate. Three weeks after, 

right motor deficit and right facial palsy were seen. The CT showed multiple cerebral and cerebellar abscesses 

secondary to aspergillus. Cerebral and pulmonary lesions improved with antifungal therapy (Voriconazole), but 

the liver disease worsened rapidly. The patient died due to esophageal varices rupture. Conclusions: Invasive 

aspergillosis is a severe opportunistic infection with fulminant evolution in immunosuppressed patients. 

Diagnosis and treatment represent a challenge in these conditions.  
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INTRODUCTION 

Invasive aspergillosis represents an 

important cause of morbidity and mortality 

in immunosuppressed children [1], main risk 

factors being neutropenia, hematological 

malignant diseases, organ transplant and 

human immunodeficiency virus (HIV) 

infection. However, there is research that 

demonstrates that seeming 

immunocompetent patients, such as those 

with severe liver disease or cirrhosis, may 

represent a high-risk category for 

Aspergillus infection, mostly with lung 

involvement [2]. 

Aspergillus fumigatus is most frequently 

involved in invasive aspergillosis, causing 

more than 90% of the systemic infections 

due to microorganisms of this species, the 

rest of the cases being assigned to aerogenic 

transmission of Aspergillus flavus, 

Aspergillus fumigatus, Aspergillus nidulans, 

Aspergillus niger and Aspergillus terreus, 

determining initial sinus and pulmonary 

infection. Disseminated disease in invasive 

aspergillosis most commonly involves the 

central nervous system [3]. Invasive 

aspergillosis is associated with high 

mortality (30-32%) [4]. The most extensive 

research regarding pediatric Aspergillus 

infection reported a global mortality of 

52.5% [5].  

 

CASE REPORT 

The authors present the case of a 17-year-
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old male patient with complex 

immunosuppressive therapy initiated 18 

months prior (corticotherapy and 

azathioprine) for type I autoimmune 

hepatitis (diagnosed based on established 

scoring systems [6]) with class B Child Pugh 

cirrhosis, portal hypertension and grade III 

esophageal varices. The patient underwent 

posttraumatic splenectomy 3 years prior and 

was vaccinated for pneumococcal, 

meningococcal and Haemophilus influenzae 

disease. The patient developed an acute 

pulmonary ailment with no fever, but with 

thoracic pain, dyspnoea and rapid onset 

respiratory failure.  

Clinical examination showed an afebrile 

patient with altered general condition, 

lethargy, chest pain, tiresome cough, 

abundant purulent and hemoptoic sputum 

(200-400mL per day), left laterovertebral 

bronchial breathing, percussion dullness in 

the lower left hemithorax, muffled heart 

sounds, pericardial rub, sensitive distended 

abdomen, with displaceable dullness and no 

motor deficits. 

Laboratory data showed leucocytosis 

(21500 - 35400/mmc) with neutrophilia (70-

85% polymorphonuclear cells), elevated 

inflammatory markers (fibrinogen 

600mg/dL, erythrocyte sedimentation rate 

120/hour, C-reactive protein 15mg/dL), 

moderate liver cytolysis (ALT 115 U/L, 

AST 149 U/L), coagulopathy (prothrombin 

activity: 43%) and hyperammonaemia 

(ammonia 749µg%). 

Serial chest X-Rays (Fig. 1) performed 

during the 6 weeks of hospitalization 

showed multiple bilateral pneumonic foci, 

with left pleural effusion, progressing 

towards abscedation, necrosis and atelectasis 

with no improvement after 3 weeks of 

antibiotherapy. After the patient was 

hospitalized, polyserositis secondary to the 

vascular decompensation of the liver 

cirrhosis was noted: pericarditis with small 

amount of fluid (5 mm apically, 19 mm 

laterally to the left atrium), with preserved 

cardiac function and medium volume 

ascites. The sputum smear showed 90% 

polymorphonuclears and the cultures were 

positive for Escherichia coli and Candida. 

Koch bacillus was absent. Pleural fluid 

analysis showed 90% polymorphonuclears, 

positive Rivalta, 3.3g/dL protein. No 

bacteria were found on the smear and the 

cultures were negative. Serological tests 

were negative for HIV and autoantibodies 

(antinuclear antibodies, anti-smooth muscle 

antibodies, anti-liver kidney microsomal 

antibodies). Repeated blood cultures were 

negative. Lung CT examination confirmed 

the presence of bilaterally extensive 

pulmonary necrosis and multiple bilateral 

lung abscesses (Fig. 2). 
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Figure 1. Chest X ray – poster-anterior and lateral view: bilateral pneumonic foci with pleural 

effusion, necrosis, abscess and massive progressive left atelectasis. 

 

Figure 2. Pulmonary CT - Lesions of lung necrosis, consolidation and fluid-air lesions comprising the 

entire left lung and right lower lobe. 

After 3 weeks of broad-spectrum 

antibiotic therapy, the patient's progression 

was unfavourable with weight loss (4kg), the 

extension of the areas of lung necrosis, fetid 

sputum (600-800mL/day), respiratory and 

heart failure, increasing value of liver 

enzymes (ALT 889-390 U/L, AST 525 U/L), 

cholestatic jaundice (total bilirubin 29.21 

mg/dL, direct bilirubin 23.91 mg/dL), severe 

coagulopathy (prothrombin activity: 33-

45%, INR 2-2.5), massive ascites, liver 

encephalopathy, bleeding esophageal 

varices. Right facial palsy and right upper 

limb motor deficit were found. Cerebral 

spinal fluid analysis was normal. Aspergillus 

fumigatus sensitive to Amphotericin and 

Voriconazole, Antomonas maltophila and 

Candida were found in the tracheal aspirate 

(Fig. 3).  

Brain CT revealed cerebellar abscesses 

and multiple brain abscesses located in the 

right internal capsule, suggestive for cerebral 

aspergillomas (Fig. 4). 

Voriconazole was associated to treatment 

and after 3 weeks improvement was seen - 

the signs of respiratory failure disappeared, 

sputum volume was less than 100mL/ day, 

the neurological signs were in complete 

remission and the brain abscesses 

disappeared. However, liver function was 

worsening, and the patient had severe 

jaundice, profuse ascites, severe 
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coagulopathy and repeated episodes of 

bleeding from the esophageal varices. One 

episode of massive bleeding originated from 

the rupture of the esophageal varices was 

lethal for the patient. 

 

 

Fig 3. Aspergillus fumigatus - tracheal aspirate culture 

 

Fig. 4. Brain CT - brain and cerebellar abscesses 

DISCUSSIONS 

Aspergillosis is caused by one of the 

species of Aspergillus and can cause various 

injuries in humans: cutaneous aspergillosis, 

allergic bronchopulmonary aspergillosis, 

chronic necrotizing pneumonia with 

Aspergillus, aspergilloma or invasive 

aspergillosis. [1] 

Invasive aspergillosis in children is a 

serious, rapidly progressive condition that is 

traditionally thought to occur in deeply 

immunocompromised patients with 

neutropenia or functional or numerical 

deficiency of the phagocytic cells, 

haematological malignancies, after organ 

transplantation or in patients with HIV 

infection, in patients receiving 

immunosuppressive antineoplastic or 

glucocorticoid therapy, in chronic 

granulomatous disease and, rarely, in 

congenital immune defects. [7] 

Some recent studies are trying to 

determine the risk of Aspergillus infection in 

patients without major immunosuppression: 

chronic lung disease, liver cirrhosis, 

hemosiderosis, diabetes or those receiving 
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low doses of corticosteroids. [8] 

Characteristic for this infection is 

hematogenous invasion, with multiple foci 

in the lungs, central nervous system, 

paranasal sinuses or cutaneous lesions. [1] 

The presented patient being non-

neutropenic, although carrying a severe 

decompensated liver disease and receiving 

chronic corticotherapy, was initially 

considered to have a bacterial broncho-

pulmonary disease and received specific 

antibiotic therapy, targeting the pathogens 

isolated in the sputum. The evolution of lung 

damage was rapidly progressive with 

necrotic, suppurative complications and 

multisystem damage: pericarditis, ascites 

and pleural effusion. 

Studies in the adult population show that 

liver disease alone can predispose to 

bacterial or fungal infections due to impaired 

humoral and cellular immunity: decreased 

oxidative activity and defects in the 

migration and phagocytosis of neutrophils, 

numerical reduction of CD4 lymphocytic 

population in the peripheral blood in patients 

with Child-Pugh class A, B and C cirrhosis. 

Patients with liver cirrhosis may also 

have a number of other factors that will 

influence the competence of the immune 

system: malnutrition, corticosteroid therapy, 

immunosuppression in autoimmune 

diseases, recurrent bacterial infections, 

hypoglycemia, blood transfusions, and 

haemodialysis. Despite these evidences, 

patients with liver disease, even 

decompensated, are not considered by 

clinicians as a population at risk for invasive 

aspergillosis, which leads to delayed 

diagnosis and high mortality rate. [8] 

This adolescent diagnosed with 

autoimmune hepatitis type I, can be 

considered an immunosuppressed patient, 

with at least three factors involved: 

decompensated autoimmune liver disease, 

splenectomy and immunosuppressive 

therapy with azathioprine and corticosteroids 

in moderate doses. Additional evidence of 

immunosuppression and the factors that 

masked the systemic Aspergillus infection 

during hospitalization were the opportunistic 

bacterial and fungal infections - Escherichia 

coli, Candida, Antomonas maltophila and 

Aspergillus fumigatus were isolated in the 

tracheal aspirate. 

The lack of response to the antibiotic 

therapy with systemic damage, the 

unfavourable evolution of the pulmonary 

lesions, decompensation of the liver disease, 

probably also related to the disruption of the 

immunosuppressive therapy and 

corticotherapy pointed towards either an 

opportunistic infection or tuberculosis. 

Detection of Aspergillus fumigatus in the 

sputum established the diagnosis of 

necrotizing pulmonary aspergillosis 

overlapped with bacterial pulmonary 

infection with Escherichia coli. The 

appearance of the neurological phenomena 

with motor deficit, together with the 

tomographic confirmation of the 

disseminated cerebral and cerebellar 

abscesses established the diagnosis of 

invasive systemic aspergillosis. 

The European Conference of Infection in 

Leukemia (ECIL), European Society of 

Clinical Microbiology and Infectious 

Diseases (ESCMID), European 

Confederation of Medical Mycology 

(ECCM), European Respiratory Society 

(ERS) and Infectious Diseases Society of 

America (IDSA) expert groups proposed 

recommendations for the diagnosis of 

invasive aspergillosis. All guidelines 

recommend early diagnosis and treatment. 

[7] 

To establish the diagnosis of invasive 

aspergillosis, clinical, radiological and 

microbiological data should be taken into 

consideration. Lung damage is polymorphic, 

progressive, severe with no response to 
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antibiotic therapy. The gold standard for 

diagnosis is tissue biopsy with 

histopathological evidence of fungal tissue 

invasion, but this is not always possible. 

Imaging examinations – X-rays and 

computed tomography of the lungs - show 

the degree of damage of the lung 

parenchyma. Pulmonary nodules are the 

most common abnormalities, the "halo sign" 

being specific for pulmonary aspergillosis. 

Serological laboratory tests or 

tracheobronchial aspirate for antigen 

identification are useful. Galactomannan 

(GM) testing or Aspergillus polymerase 

chain reaction (PCR) analysis of the 

tracheobronchial aspirate are useful for the 

diagnosis. The β-D-glucan test is not yet 

validated in pediatrics. [9] 

The European Organization for Research 

and Treatment of Cancer (EORTC) and the 

National Institute of Allergy and Infectious 

Diseases Mycoses Study Group (MSG) 

criteria for defining invasive fungal infection 

as “proven”, “probable” and “possible” are 

useful for the clinician's daily practice. The 

isolation of an Aspergillus species in the 

sputum cultures of a patient with 

immunosuppression is highly suggestive of 

invasive aspergillosis. [10] 

Currently used tests for the diagnosis of 

invasive aspergillosis are laborious and 

might delay the diagnosis. The late diagnosis 

concurs towards the unfavourable prognosis, 

as reported in other infectious ailments. [11, 

12] 

Numerous antifungal drugs have been 

used to treat Aspergillus infection: 

Amphotericin B, Itraconazole, Caspofungin, 

but among these Voriconazole, liposomal 

Amphotericin B and Caspofungin are the 

drugs of choice [7]. According to the 

American treatment guidelines for 

pulmonary aspergillosis, invasive 

aspergillosis, as well as for aspergillosis 

with various disseminated foci or with brain 

damage, the choice of treatment is 

Voriconazole - an antifungal triazole that 

inhibits demethylation 14 alpha lanosterol 

mediated by cytochrome P450 – either IV 

(5-7mg/ kg IV every 12 hours on the first 

day, then 4 mg / kg IV every 12 hours) or for 

oral administration (4mg/ kg every 12 hours) 

for an average duration of 6-12 weeks [13]. 

The diagnosis is supported in this case by 

the therapeutic argument - the favourable 

evolution of the lung disease and of the 

cerebral abscesses under antifungal therapy 

with Voriconazole for 27 days. The previous 

liver damage is a factor of unfavourable 

prognosis and it is known that Voriconazole 

may lead to cholestasis and cytolysis. 

During the therapy with Voriconazole the 

patient with previous liver cirrhosis class 

Child B showed aggravation of portal 

hypertension with repeated episodes of 

bleeding from esophageal varices, marked 

cholestasis and cytolysis, liver 

encephalopathy and death. 

Although there is significant progress in 

the diagnosis, therapy and prophylaxis, 

invasive aspergillosis continues to have a 

high mortality rate ranging from 45% to 

85% in cancer or immunosuppressed 

patients in various studies [7].  

Considering the severity of the disease 

and the risks, it is important for the doctor to 

offer sufficient data regarding the patient’s 

medical condition, as well as presenting all 

therapeutic options [14]. 

 

CONCLUSIONS 

1. Pulmonary aspergillosis is a serious 

condition in severely 

immunocompromised patients.  

2. Patients with chronic liver disease, 

vascular and parenchymal 

decompensation, corticotherapy and 

immunosuppressive therapy should be 

considered at risk for Aspergillus 

infection. 
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3. The diagnosis is difficult and is 

established based on the fulminant 

progression of the lung lesions, rapid 

hematogenous dissemination with the 

appearance of new infectious foci, 

additional imaging studies, positive 

serological tests and isolation of 

Aspergillus fumigatus in the sputum or 

on biopsies.  

4. First-line therapy with Voriconazole 

results in a favourable brain and lung 

outcome but has many side effects and 

may decompensate pre-existing liver or 

digestive disorders. 
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