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Invasive aspergillosis in a patient with end stage renal disease
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A B S T R A C T

Invasive aspergillosis caused by A. Fumigatus, almost occurs in immunocompromised hosts and has a poor
prognosis. We report a case of invasive Aspergillosis in a 15-year-old boy with ESRD. He was initially diagnosed
as lobar pneumonia and peritonitis. When he complained for lower extremity weakness and had convulsions, a
solid mass originated from right lung compresses the spinal cord and intracranial hemorrhagic abscesses were
found on MRI. The biopsy specimen showed hypae of aspergillus-spp and he died on 12th day.

1. Introduction

The aspergilli are ubiquitous fungi whose normal ecological niche is
that of a soil saproyphyte and may cause an invasive disease in im-
munocompromised patients. Aspergillus fumigatus is the most common
isolate obtained in 70–90% of cases of invasive aspergillosis (IA) in
immunocompromised patients. Aspergillus spp are primarily respiratory
pathogens, and the lungs constitute the main portal of entry before
dissemination [1].

Invasive aspergillosis predominantly occurs in im-
munocompromised hosts, such as those with hematological malig-
nancies, hematopoietic stem cell or solid organ transplants, congenital
or acquired immunodeficiency, as well as use of corticosteroids and
other immunosuppressive drugs [2]. The central nervous system (CNS)
is one of the most frequent involvement of IA besides the lungs and is
very rare in immunocompetent patients [3]. The infections mostly
occur through hematogenous dissemination from a focus, such as lung
infection, or rarely through direct extension from the paranasal sinuses
[4,5]. Invasive aspergillosis in infants and children may exhibit differ-
ences from adults, such as less specific findings and greater difficulties
in early diagnosis and antifungal treatment [6].

We report a case of IA in a previously healthy immunocompetent
boy with end stage renal disease (ESRD), and emphasize that the di-
agnosis of fungal infections may be missed or delayed due to lack of the
particular clinical signs in patients with ESRD.

2. Case

A 15-year-old boy was admitted with a history of abdominal pain

and cough of one-week duration. He suffered from ESRD for one year
and had undergone a renal biopsy which showed global sclerosis and he
was on continuous ambulatory peritoneal dialysis (CAPD) for seven
months. There was consanguinity between parents, and in family his-
tory, a 16 year old sister died of meningitis, a 10 year old sister of
unknown pulmonary problems.

On admission, he was tachypneic with a respiratory rate of 60/min
and blood pressure of 120/70 mmHg. The left lung was clear on aus-
cultation but breath sounds were diminished on the upper part of right
lung. The chest X-ray showed homogenous consolidation in the same
area of the right lung (Fig. 1). The patient was not febrile and Tenchoff
catheter was in place with good exit-site, the peritoneal fluid was
cloudy and showed 980 white blood cells/mm3 with polymorphs more
than 70%. He had no previous history of peritonitis. His blood ex-
amination showed a hemoglobin level of 7.2 g/dl, white blood cell
(WBC) count of 20700/mm3 and platelet count of 698000/mm3. The
results of biochemical parameters were as follows: BUN: 53 mg/dl,
creatinine: 6.8 mg/dl, CRP: 309 mg//L, albumin: 1.6 g/dl.

After samples for blood and peritoneal fluid cultures were obtained,
the patient was initially treated with intravenous ceftriaxone for lobar
pneumonia, intraperitoneal ceftazidime and cefazolin for peritonitis.
The peritoneal fluid was also cultured for fungus and mycobacteria and
all cultures were negative. On the 5th day of the therapy, in-
traperitoneal vancomycin was applied since there was no change in
peritoneal fluid cell count and it was continued intravenously for de-
teriorating findings of pneumonia. On the 7th day of hospital admis-
sion, the patient complained for lower extremity weakness, and his
neurological examination revealed bilateral lower extremity weakness,
hyperactive deep tendon reflexes and bilateral positive Babinski reflex.
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Cranial magnetic resonance imaging (MRI) was normal, but the
spinal cord was compressed between C7-T5 by a solid mass which was
originated from right lung on servical spinal MRI as well as proven on
chest CT (Fig. 2).

On the 8th day, computed tomography-guided transthoracic true-
cut biopsy was performed for differential diagnosis of the solid mass in
the lung, which was thought to be a primary tumor as an initial diag-
nosis.

On the 9th day, the patient was unconscious and had convulsions,
intraparenchymal multiple hemorrhagic abscesses were found on his
second MRI which was performed four days later than the first MRI
(Fig. 3). Histological examination of the biopsy specimen showed an
aggregate of typical hypae of aspergillus spp with septae and branching
at 45 angles (Fig. 4), and at the same time Galactomannan test was

positive. These abscesses were evaluated as central nervous system
involvement of invasive aspergillosis. Tests performed for im-
munoglobulin levels and flow cytometry immunophenotyping were
normal.

He was transferred to Pediatric Intensive Care Unit, and ampho-
tericin B and caspofungin was begun. Although we could not be able to
isolate Aspergillus spp from the peritoneal dialysis fluid culture, perito-
neal aspergillosis was considered very likely in our patient because of
the invasive aspergillosis, and the peritoneal catheter was removed and
continuous veno venous hemodiafiltration was performed for the pa-
tient. Despite administration of amphotericin B and caspofungin, he
deteriorated day by day and died of respiratory failure and central
nervous system complications ensued on the fourth day of anti fungal
therapy.

3. Discussion

The Aspergillus spp are frequently found in environment and com-
monly affect patients receiving chemotherapy, solid organ transplant
and allogeneic stem cell transplant [7,8]. Aspergillus fumigatus is the
most common isolate obtained in 70–90% of cases of IA in im-
munocompromised patients and this species is also the most frequent
cause of CNS aspergillosis [6,9].

Infections are common in ESRD patients. The mechanisms under-
lying the defective responses in phagocytic cells, lymphocytes and an-
tigen processing are likely due to either failure to adequately eliminate
suppressive compounds by the defective kidneys or to improper meta-
bolic processing of the factors by the damaged renal parenchyma
[10,11].

Fungal infections as peritonitis are common in ESRD patients on
peritoneal dialysis, whereas invasive aspergillosis is rarely seen.
Invasive pulmonary aspergillosis is rare in ESRD and has previously
been reported as a few case reports, it may also rarely occur in im-
munocompetent individuals [12,13]. Our patient was a 15 years old
boy and had no previous history of the immunodeficiency. Tests per-
formed for immunoglobulin levels and flow cytometry im-
munophenotyping were normal. End stage renal disease is thought to be
the main cause for immunodysregulation leading to invasive disease in
our patient.

Aspergillus spp are primarily respiratory pathogens, and the lungs
constitute the main entry before dissemination. Central nervous system
aspergillosis, being one of the most frequent sites of IA after the lungs,
was the result of dissemination from the respiratory tract [14,15]. Our
patient had first pulmonary aspergillosis and CNS aspergillosis devel-
oped after dissemination.

As Aspergillus spp is a primarily respiratory pathogen, the most
common clinical signs are high fever, cough, and expectoration that are
unresponsive to empirical treatment. But on the other hand clinical
signs can be non-specific, approximately 25–33% of patients initially
have no symptoms attributable to invasive pulmonary aspergillosis
[13,14]. Invasive aspergillosis in infants and children may be under-
diagnosed with less specific findings and greater difficulties in early
diagnosis. Our patient had only history of cough and abdominal pain
for a week. He had no physical findings except diminished breath
sounds on the upper part of right lung, and he was not febrile. There-
fore, we treated him empirically for lober pneumonia and peritonitis on

Fig. 1. Chest radiography.

Fig. 2. Computed tomography.

Fig. 3. Cranial MRI.

Fig. 4. Branching of hyphae in Grocott's methenamine silver stain.
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admission.
The availability of the Platelia Aspergillus, a sandwich ELISA kit

that detects circulating galactomannan, has been a major advance for
managing patients at risk for invasive aspergillosis because of the early
detection of the antigen. In all studies so far the specificity of the ga-
lactomannan assay was greater than 85%; however, the sensitivity of
the assay varied considerably between 29% and 100% [16]. The defi-
nitive diagnosis is made with histological tests. The hyphae appearance
with branches of 45° is a typical and specific finding for aspergillus
infection [14]. In our patient, galactomannan test was positive and tru-
cut biopsy revealed a typical hyphae of Aspergillus fumigatus.

New antifungal therapies as voriconazole are effective in the treat-
ment of cerebral aspergillosis because of their good penetration to
brain. Herbrecht et al. studied invasive aspergillosis and reported that
the survival rate in the voriconazole treated group (70.8%) was higher
than that in the amphotericin B treated group (57.9%) at 12 weeks
[17]. In our patient, we used a combined therapy with amphotericin B
and caspofungin since voriconazole couldn’t be a choice in ESRD. The
intravenous preparation of voriconazole is solubilized in sulfobuty-
lether-ß-cyclodextrin (SBECD) and it is cleared by kidney. There is very
limited data regarding safety of accumulation of SBECD in patients with
renal insufficiency or in patients receiving any form of dialysis [18,19].
Hence the peritonitis was thought to be related to aspergillus, the
peritoneal catheter was removed and continuous veno venous hemo-
diafiltration was performed for the patient.

In CNS involvement, the brain lesions ranges from subtle abscesses,
extensive hemorrhage, focal purulent meningitis and infarctions to
massive hemorrhagic necrosis causing herniation and death. Single or
multiple brain abscesses throughout the cerebrum, cerebellum, basal
ganglia and brainstem are reported to be the most common sites of CNS
aspergillosis (69.2%) [3]. In our patient, intraparenchymal multiple
hemorrhagic abscesses were found on his second MRI and were eval-
uated as central nervous system involvement of invasive aspergillosis.

The prognosis of CNS aspergillosis is discouragingly poor in adults
and more favorable in children. The overall mortality rate of published
pediatric cases of CNS aspergillosis decreased from 82.8% to 39.5%
after 1990. This dramatic decrease in infants and children may have
been due to the introduction of amphotericin B lipid formulations and
Aspergillus-active azoles as well as most importantly to the develop-
ments for earlier diagnosis of CNS aspergillosis [3]. Despite advances in
early diagnosis and initiation of treatment and newer antifungal agents,
CNS aspergillosis remains a devastating opportunistic infection.

In conclusion, invasive aspergillosis rarely occurs in im-
munocompetent patients and diagnosis may be missed or delayed due
to lack of the particular clinical signs. Invasive aspergillosis should be
thought in the differential diagnosis of pneumonia poorly responding to
broad spectrum antibiotics in children with ESRD since early treatment
before the dissemination of aspergillosis to adjacent tissues and/or or-
gans offers a higher survival chance for the patients.
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