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CASE REPORT 

Obstructive bronchial aspergillosis after heart 
transplantation 

0 b s t r u k t ive bronc hi ale Asp ergillo s e nac h Her z t r an s plan t a t ion 

M. Hummel, S. Schuler, Susanne Hempel, W. Rees and R. Hetzer 

Key words. Aspergillosis, bronchial obstruction, heart transplantation. 

Schliisselworter. Aspergillose, bronchiale Obstruktion, Herztransplantation. 

Summary.  Obstructive bronchial aspergillosis is 
a rarely observed consequence of Aspergillus infec- 
tion. It occurs not only in patients with the 
acquired immunodeficiency syndrome (AIDS), but 
also after heart transplantation (HTx) if T cells 
are reduced markedly by the application of anti- 
thymocyte globulin (ATG) in addition to immuno- 
suppression with corticosteroids. In contrast to 
invasive aspergillosis or Aspergillus tracheobronch- 
itis, the course of this form of Aspergillus infection 
may not be accompanied by symptoms, because 
bronchial inflammation with pseudomembranes, 
ulcers or destruction of mucosa and intra- 
pulmonary infiltrates are absent. To prevent 
invasive aspergillosis following HTx, intensive anti- 
fungal therapy is necessary in cases of bronchial 
obstructive aspergillosis, because this form of 
Aspergillus infection seems to represent a stage 
before recognizable invasive disease, as in other 
immunocompromised patients. 

Zusammenfassung. Die obstruktive bronchi- 
ale Aspergillose ist eine seltene Verlaufsform der 
Aspergillus-Infektion. Sie tritt nicht nur bei Patien- 
ten mit einem envorbenen Immundefektsyndrom 
(AIDS) auf, sondern auch bei Patienten nach 
Herztransplantation. Ursache ist moglichenveise 
eine deutlich reduzierte T-Zellzahl nach Gabe von 
Antithymocytenglobulin (ATG) bei zusatzlicher 
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Behandlung mit Corticosteroiden. Im Gegensatz 
zur invasiven Aspergillose oder Aspergillus-Tracheo- 
bronchitis kann diese Form der Aspergillus-Infektion 
symptomlos verlaufen, da dabei keine pseudomem- 
branose bronchiale Entzundung, Ulzerationen, 
Mukosadestruktionen und intrapulmonale Infil- 
tration auftreten. Um eine invasive Aspergillus- 
Infektion nach Herztransplantation zu verhindern, 
ist eine intensive antimykotische Behandlung 
bereits beim Auftreten einer obstruktiven bron- 
chialen Aspergillose erforderlich, da diese Verlaufs- 
form eine Vorstufe einer invasiven Aspergillose bei 
immunsupprimierten Patienten sein kann. 

Introduction 

Invasive pulmonary aspergillosis is the type of 
Aspergillus infection usually observed in immuno- 
suppressed patients. It occurs in 6- 14% of patients 
following heart transplantation (HTx) [ 1 , 21. This 
complication is characterized by rapid invasion of 
pulmonary blood vessels followed by lung infarc- 
tion and fungal emboli early after transplantation. 
The predominant radiographic findings of invasive 
pulmonary aspergillosis are unspecific, mostly 
patchy infiltrates, which are usually located in the 
lung periphery. Recently, Denning et al. [3] have 
reported a clinical entity of pulmonary asper- 
gillosis, which they called obstructive bronchial 
aspergillosis. Notably, bronchial inflammation was 
absent, at least initially, although respiratory 
impairment caused by fungal casts with plugging 
of the airways was present. This entity has until 
now been considered to be peculiar to patients 



426 M. HUMMEL ET AL. 

with AIDS as a representation of a stage before 
recognizable invasive disease. However, because 
we have observed obstructive bronchial asper- 
gdlosis in a patient early after heart transplan- 
tation, this described clinical entity is not restricted 
to patients with the acquired immunodeficiency 
syndrome (AIDS), but may also occur after 
immunosuppression in patients without neutro- 
penia. This report concerns the clinical, cultural, 
serological, bronchoscopic and radiological find- 
ings in a patient who had bronchial obstruction 
caused by Aspergillus @m&atus on the third post- 
operative day after heart transplantation. 

Case report 

A 57-year-old male underwent heart transplan- 
tation because of New York Heart Association 
class IV dilated cardiomyopathy on 22 May 1992. 
In addition to the heart disease he had a 5-year 
history of non-insulin-dependent diabetes mellitus. 
During the waiting period no hospital admission 
was necessary and he was followed as an out- 
patient. Preoperative lung function tests [vital 
capacity (VC), forced expiratory volume in 1 s 
(FEV,)] as well as radiographs of the lungs were 
normal. Prophylactic immunosuppression con- 
sisted of cyclosporine A [Cya: 4mgkg-’  body 
weight (b.w.) p.0.1, azathioprine (Aza: 5 mg kg-’ 
b.w. p.0.) 2 h preoperatively, 0.5 g of methyl- 
prednisolone intraoperatively and quadruple drug 
therapy with Cya (4 mg kg-’ b.w.), Aza (2 mg kg-’ 
b.w.), prednisolone (Pred: 1 mg kg-’ day-‘) and 
100 mg of rabbit anti-thymocyte globulin (ATG) 
for 4 days, followed by triple drug therapy with 
Cya, Aza and Pred. O n  the first post-operative 
day the patient was transferred from the intensive 
care unit to a separate ward for cardiac transplant 
patients. Preoperative and early post-operative 
radiographs as well as bacteriological and myco- 
logical examinations of intraoperatively obtained 
bronchial secretions did not reveal any bronchial 
or pulmonary infection. On the first 3 post- 
operative days leucocyte counts were 24 000 pl- ’, 
18000 p1-’ and 10000 pl-’. About 98% ofleuco- 
cytes were segmented granulocytes and 2% lym- 
phocytes. After treatment with ATG, T cells were 
reduced to less than 10% of total lymphocytes. No 
clinical symptoms of bronchial infection such as 
cough or expectoration of purulent sputum were 
obvious when the routinely performed radiograph 
showed atelectasis of the right middle lobe on the 
third post-operative day (Figures 1 and 2). On the 
following day multiple endobronchial casts were 
removed by bronchoscopy with bronchoalveolar 
lavage. Pseudomembranes, ulcers and necrosis of 

Figure 1. Radiograph (posteroanterior view) on the third post- 
operative day after HTx, which shows middle-lobe atelectasis of the 
right lung. 

Figure 2. 
day after HTx as Figure 1. 

Radiograph (lateral view) on the same post-operative 

mucosa or the bronchial wall could not be 
detected. After bronchoscopy the middle-lobe 
atelectasis almost completely disappeared within 2 
days. Microscopic examinations of the bronchial 
casts showed multiple septated hyphae ofAspergillus 
as well as colonies of Gram-negative rods 
(Enterobacter aglomerans and Xlebsiella azaenae). All 
urine and serum samples obtained before and 
after diagnosis of aspergillosis were negative for 
Aspergzllus galactomannans (Pastorex@, Galacto- 
mannane, Pasteur Diagnostics, Harnes-la- 
Coquette, France) and for serum Aspergzllus anti- 
bodies (Halisa@ Hal Allergie GmbH, Dusseldorf, 
Germany). After cultural confirmation of Aspergillus 

&migatus, therapy with amphotericin B (amB: 
0.5 mg kg-’ day-’), 5-flucytosine (5-FC: 
150mgkg-’day-’) and inhalation of amB as an 
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aerosol (10 mg t.i.d) was instituted to prevent invas- 
ive aspergdlosis. The simultaneously observed bac- 
terial infection with Gram-negative rods (Klebsiella 
spp. and Enterobacter spp.) was treated successfully 
with oral ciprofloxacin (250 mg t.i.d.). In spite of 
antifungal treatment aspergdli were cultured in 
sputum for the next 17 days. Therapy with amB 
and 5-FC was continued for 7 days after sputum 
was negative for aspergdli before changing to itra- 
conazole monotherapy (200 mg day-') for another 
4 weeks. The patient was discharged from the 
hospital on the 28th post-operative day without any 
signs of infection or rejection. 

Discussion 

As demonstrated in this report, obstructive bron- 
chial aspergdlosis is not a complication restricted 
to patients with AIDS, in whom aspergdlosis is 
quite unusual [4, 51. It can also occur after strong 
immunosuppression following HTx, although invas- 
ive aspergdlosis is the most common form of this 
infectious complication in these patients [ 1, 21. 
Functional deficits of T-cell activity with less marked 
defects of neutrophils or macrophages, usually 
found in AIDS, seem not to raise the risk of invasive 
Aspergillus infection markedly, supporting a double- 
pronged natural defence against Aspergillus, provided 
by macrophages and neutrophils [6, 71. Functional 
defects of neutrophils and macrophages after ther- 
apy with glucocorticoids are probably responsible 
for the suppressed defence against aspergdli, which 
favours rapid invasion into pulmonary blood vessels 
in patients after HTx [8]. However, as in some 
patients with AIDS, a reduced number of Tcells 
after therapy with ATG may contribute to the 
susceptibility to Aspergillus infections. Thus, the simi- 
larity of the impaired cellular defence mechanisms 
in patients with AIDS and in patients shortly after 
ATG treatment may be the reason for this observed 
rare pattern of pulmonary aspergdlosis, which we 
have not previously noticed in the later course after 
HTx [l], when the number of T cells is in the 
normal range. Three days after HTx, invasive 
aspergdlosis was unlikely in this patient, because 
Aspergillus galactomannans were not detectable in 
serum and urine [9, 101 and the radiograph was 
completely normalized after bronchoscopic removal 
of the right middle-lobe obstruction; unfortunately 
serum IgE antibodies were not examined. 
Neutropenia is also a risk factor for pulmonary 
aspergdlosis, especially in patients receiving chemo- 
therapy for acute leukaemia [ 1 11, but not in patients 
after heart transplantation, in whom leucocytes are 
elevated, as demonstrated in this case. Bronchial 
obstruction resulting from casts of Aspergillus hyphae 

without typical macroscopic signs of bronchial 
inflammation and pulmonary invasive aspergillosis 
are the hallmarks of this entity [3]. It distinguishes 
this form of Aspergillus infection from bronchial 
obstruction in invasive aspergillosis [ 10, 1 I ]  and 
fungal tracheo-bronchitis [ 13- 151. Therefore, 
patients with bronchial obstructive aspergdlosis may 
be asymptomatic [3], as was our patient. To elimin- 
ate aspergilli from the airways completely, immedi- 
ate antifungal therapy is necessary, because 
bronchial obstructive aspergdlosis seems to rep- 
resent a stage before recognizable invasive disease 
131. This was obvious in our patient, since aspergdli 
could be cultured for 17 days in spite of intravenous 
and inhalation therapy with amB and intravenously 
applied 5-FC. Therapy was changed thereafter to 
itraconazole (200 mg day-') to avoid recurrence of 
Aspergillus colonization in this predisposed patient. 
Finally, preoperative sensitization to A. &migatus 
with expression of IgE antibodies and growth inhi- 
bition by the simultaneous colonization of 
Enterobacter spp: and Klebsiella spp. [ 16, 171 with 
bronchial plug formation must be taken into 
consideration. 
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