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Cystic fibrosis (CF) 

• An autosomal recessive disease that cause abnormalities of ion transport of epithelilal cells and presents as a 
multisystem disease

• Chronic infections in the lungs are among the most preminent clinical manifestations and are related with
the obstruction of respiratory ways by viscous secretions

• Mucus hypoxia and stasis may contribute to the propensity for bacterial infections, mainly due to 
Sthaphylococcus aureus, Pseudomonas aeruginosa, Stenotrophomonas maltopilia and Burkholderia cepacia. 





•Allergic Broncho Pulmonary Aspergillosis (ABPA)

•Indwelling central venous catheter related candidemias

•Invasive mycoses, especially after lung transplant

The major clinical sydromes due to 
fungal infections in CF are



Allergic Broncho Pulmonary Aspergillosis (ABPA)

• ABPA is a long-term allergic response to Aspergillus, mainly observed 
in patients with severe, persistent asthma and in CF

• In patients with asthma clinical manifestations are episodic 
wheezing, expectoration of brown mucus plugs, low-grade fever, 
eosinophilia, and transient pulmonary infiltrates due to atelectasis. 
Central bronchiectasis occurs in some patients after several years of 
disease

• In CF bacterial pneumonia and ABPA may present with similar 
clinical features, and their differential diagnosis could be very 
difficult, not forgetting that both conditions could be present 
simultaneously.

• Therefore, specific criteria are used to establish the diagnosis of 
ABPA 
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In these patients eosinophilia is not a useful diagnostic tool because the patients 
may have elevated peripheral blood eosinophils from other causes such as 
Pseudomonas aeruginosa infection.



Left, fingerlike infiltrate indicative of mucous plugging. 
Middle, fluid-filled and dilated bronchi indicative of central bronchiectasis.
Right, High-resolution computed tomogram characteristic bilateral parenchymal infiltrates and 
marked central bronchiectasis

Using these criteria in CF patients the incidence of 
ABPA is approximately 7% (ranging 2%-15%), 
increasing after the 6th year of age

This is not surprising since colonization with Aspergillus 
has been shown to be age-related aslo in children with 

asthma



To cut a long story short…

✓After colonization, Aspergillus germinates to form hyphe.

✓ The response to these antigens is of the Th2 type, with release of 
cytokines IL-4, IL-5, and IL-13 (maybe driven also by peculiar HLA) 

✓ The inflammation in the bronchial submucosa leads to excessive mucin 
production, extravasation of eosinophils into the bronchial mucin, 
intermittent bronchial obstruction with atelectasis, and, over time, to 
bronchiectasis

✓ The picture may become even worst if we consider that the brochial 
secretion in CF are particularly though and may represent a culture media 
for other pathogens (e.g. Pseudomonadaceae)





• Goals

✓To limit exacerbations

✓To eradicate A. fumigatus with the aim of reducing the antigen 
burden and limit inflammation

✓To manage cortico-dependent asthma and fibrosis

• Drugs

✓Systemic steroids (prednisone) are pivotal for the management of
ABPA

✓Itraconazole (5 mg/kg/day, 400 mg/day) has been demonstrated 
effective (and the oral solution should be the “elective” formulation). 

✓A possible role has been suggested for inhaled steroids (budesonide, 
fluticasone)

But we must remember that...

✓ the pharmacology of many drugs is altered in 
CF, and 

✓ we do not know anything about pharmacology 
of antifungals in CF and 

✓ there could be a major risk of drug interactions 
(CF patients receive a lot of drugs!) ...

Therapeutic strategies



•Iatrogenic Cushing's syndrome secondary to adrenal 
suppression after treatment with bunesonide + 
itraconazole:  short or long, high or low doses (Acta 
Paediatr. 2002;91:1008; J Cyst Fibros. 2003;2:72)

•Adrenal insufficiency was documented in 44% of 
patients treated with itraconazole + bunesonide up to 11 
months after itraconazole discontinuation (Eur Respir 
J 2002; 20: 127)



New drugs
•Voriconazole (J Chist Fibros 2005; 4: 215)

•presence of ABPA: 13 patients (in 11 with steroids or other 
immunomodulators)
•significant and sustained improvements in clinical and 

serological parameters and pulmonary function 
•colonization by A.fumigatus, symptoms but without 

ABPA: 8 patients

•no changes in clinical conditions
•Posaconazole, caspofungin micafungin, anidulafungin

•no data (only 2 case reports for caspofungin in  aspergillosis after lung transplant)

Considering the risk of interactions, especially for the 
drugs with oral administration, or the need for daily i.v. 
infusion for the others
✓ nebulized liposomal amphotericin B 
✓ aerosolized nanostructured  itraconazole (produced by 
spray freezing into liquid)
could represent interesting alternatives, but at present they 
are not yet clinically evaluated, at least in these patients



•6 cases of respiratory deterioration not responding to 
antibacterials in patients colonized with A.fumigatus, in absence of 
criteria for diagnosis of ABPA

•prompt improvement after administration of antifungal therapy 
without steroids

•a new clinical syndrome in CF  or the first stage of ABPA ?

• in any case systemic antifungals may be indicated in colonized 
patients with respiratory deterioration not responding to 
antibacterials, but there is no indication for “empirical 
therapy” in absence of colonization

Finally, also invasive aspergillosis with 
“classic” aspergilloma has been described

(Clin Infect Dis 2002; 35: 106)



Implanted CVC-related fungal infections

Type of 
CVC Infections/ 100 CVC Proportions of 

candidemias Infections/ 1000 CVC days

Literature
CF 

(3 studies)
Literature 

CF 

(3 studies)
Literature

CF

(3 studies)

Totally
5-8

(95%CI 3.0-12.7)
2.8-14.4 1.4%-4.6%

0.2 - 0.6

(95%CI 0.1-1.4)
0.09-0.13

Partially
21-37

(95%CI 3.0-12.7)
47 (*) 6.6%

1.2 - 3

(95%CI 3.0-12.7)
(**)

(*) 7 episodes in 1 patient!
(**) PIVADS in 1 study only, not stratified TIVADS/PIVADS

8-10%

In patients with CF

✓ disease severity
✓ frequent antibiotic usage
✓ corticosteroid therapy
✓ diabetes mellitus

all have been associated with an increased risk of candidemia



Lung transplant becomes the only therapeutic 
option for end-stage lung disease in CF, but...

Type of 
transplant 

(n of procedures)
(Dummer, 2005)

infections per 
patient

invasive 
mycoses (%)

proportions of 
infectios (%)

most 
common site

urinary tractkidney (64) 0.98 0 41

heart (119) 1.36 8 27 lung

heart-lung (31) 3.19 23 57 lung

abdomen & 
biliary tractliver (101) 1.86 16 23



Post transplant aspergillosis in CF
(Helmi et al, Chest 2003; 123: 800)

Fungal infection developed in 44% (14/32) of patients
• tracheo-bronchial aspergillosis was observed  in 9 (in 1 associated with pneumonia)
• isolated pneumonia was observed in 5
• survival was 21% (3/14)



Scedosporium... a new challenge?

Voriconazole should be the drug of choice, 
but the caveats regarding interactions and 

absence of kinetics data still remains...



Conclusions

• At present fungal infections do not seem to represent a major challenge in
patients with CF

• ABPA and CVC-related candidemias are the most frequent clinical 
features, but invasive infections due to Aspergillus and Scedosporium are 
described with increasing frequency, especially after lung transplant

• This scenario may change in the (next) future because of the overall 
increase in patients survival and therefore it is possible that fungal 
pathogens become (soon) a challenge also in CF

• Considering the peculiarity of pharmacokinetics of drugs in CF and the 
great number of drugs administered to these patients, specific studies
are needed in order to identify the correct schedules and the possible risk 
of adverse events due to drugs interactions
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