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Early diagnosis of invasive pulmonary aspergillosis
in a young immunocompetent patient
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BACKGROUND

Invasive pulmonary aspergillosis (IPA) is associ-
ated with high rates of morbidity and mortality.
Major risk factors for IPA are severe immuno-
suppression secondary to neutropenia, bone mar-
row or stem cell transplant, solid organ trans-
plant, and chronic granulomatous disease. While
rarely reported in immunocompetent critically ill
patients, IPA is more frequently recognised at au-
topsy and some believe that Aspergillus fumiga-
tus (AF) infection in the Intensive Care Unit (ICU)
is likely to be underestimated (Meersseman et al.,
2004). Because the chances of survival for criti-
cally ill patients with Aspergillus infection relies
on a timely appropriate antifungal therapy, an
early diagnosis is of critical importance. 
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We report the case of a young immunocompe-
tent patient who developed IPA, and died 22 days
after admission, despite early diagnosis and ap-
propriate antifungal therapy.

CASE REPORT

A 22-year-old insulin-dependent diabetic, HIV-
negative, Caucasian male with history of light
drugs use was admitted to the Emergency
Department of the University Hospital “Maggiore
della Carità” (Novara) for severe diabetic ke-
toacidosis (pH: 7.06, PaO2: 132 mmHg, PaCO2:
16.4 mmHg, Base Excess: -24, lactate: 3.3
mmol/L, bicarbonate: 4.5 mEq/L, and glucose:
892 mg/dL). The patient was awake without any
neurological impairment and hemodynamically
stable. However, the patient was tachypneic (40
breaths/min) while breathing through a Venturi
mask with a nominal inspiratory oxygen fraction
(FiO2) of 40%. The laboratory tests showed a
white blood cell (WBC) count of 13.520/mm3, and
C-reactive protein (CRP) of 2.18 mg/dL (Table 1).
The patient complained of severe abdominal

A 22-year-old insulin-dependent diabetic male was admitted for diabetic ketoacidosis. He developed hospital-acquired
pneumonia (HAP) for which empirical antibiotic and antifungal therapy was started on the ward. On day 6, clinical
and laboratory findings worsened, and bronchoalveolar lavage (BAL) was performed. Serum real time-polymerase chain
reaction (RT-PCR) indicated invasive pulmonary aspergillosis (IPA) and led to antifungal therapy being initiated 48 hours
before the results of the BAL culture were available. Despite early appropriate antifungal therapy, however, the patient
died on day 22 while being supported by venovenous extracorporeal membrane oxygenation.
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TABLE 1 - Main laboratory findings.

Day WBC x 103/µL PLT x 103/µL Creatinine mg/dL Bilirubine mg/dL Glucose mg/dL CRP mg/dL

0 13.52 261 1.81 0.31 892 2.18

1 13.80 191 0.82 0.31 348 1.78

2 10.98 132 0.61 / 215 /

3 10.29 114 / / 212 /

4 21.24 139 0.66 / 221 /

5 15.63 184 0.70 / 223 14.40

6 19.29 150 0.60 0.29 60 29.75

7 25.30 153 0.59 0.34 170 /

8 26.95 139 0.59 0.20 123 38.34

9 34.63 108 0.65 0.33 194 42.29

10 25.29 72 0.72 0.21 171 /

FIGURE 1 - Chest x-rays and CT scans performed on day 5 and day 9. Bilateral alveolar and peribronchial lesions com-
patible with invasive aspergillosis were present both on day 5 and day 9, and worsened despite antimicrobial therapy.



pain, nausea and vomiting. A chest x-ray and
computed tomography (CT) scan of the abdomen
were normal. He was admitted to the medical
ward where correction of the underlying diabet-
ic ketoacidosis was started, according to estab-
lished guidelines (Rosenbloom et Hanas, 1996). 
Three days after admission, the patient developed
fever (38.3°C) and an empirical therapy with in-
travenous piperacillin/tazobactam and flucona-
zole was initiated. On day four, the external body
temperature rose to 39°C, unresponsive to the ad-
ministration of acetaminophen (1 g every eigth
hours). The patient complained of severe dysp-
nea at rest associated with tachypnea (42
breaths/min) and productive cough. Chest x-ray
revealed increased opacity of the right middle
lobe. Biological samples were sent for microbio-
logical analysis (Table 1), and levofloxacin was
empirically added to the medical therapy.
On day five, although still awake, the patient be-
came very agitated. His dyspnea increased and a
repeat chest x-ray showed diffuse multiple bilat-
eral diffuse opacities. The arterial blood gas

analysis, sampled on Venturi mask at a nominal
FiO2 of 40% showed pH 7.24, PaCO2 17 mmHg,
PaO2 73 mmHg, HCO3

- 12 mmol/L, glucose 334
mg/dL and lactate 2.1 mmol/L. The WBC count
rose to 15.630/mm3, and the CRP to 14.4 mg/dL
(Table 1). The patient was then transferred to our
ICU and a CT scan was performed, which con-
firmed the presence of multiple bilateral diffuse
alveolar consolidations, predominantly affecting
the right lung (Figure 1). On day six, cultures
were repeated (Table 2). At 8.30 am a real time-
polymerase chain reaction (RT-PCR) assay
(LightCycler SeptiFast assay, Roche Diagnostics)
was carried out on a blood sample. At 11.30 bron-
choalveolar lavage (BAL) of the (right) medium
lobe was performed during noninvasive ventila-
tion (NIV) and sent to pathology to confirm ap-
propriateness of the sample, and to the microbi-
ologist for both direct microscopic analysis, and
culture. On the same day at 2.30 pm, RT-PCR re-
sults were reported as positive for AF, while the
direct microscopic analysis of BAL identified
mainly Gram-positive cocci, with isolated Gram-
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TABLE 2 - Microbiological findings.

Performed exam Tecnique Day performed exam Day obtained exam Findings

Emocolture Standard Day 0 Day 5 Negative
BACTEC Day 5 Day 10 Negative

instrument Day 9 Day 14 Negative

Emocolture Septi-Fast Day 6 (8.30 am) Day 6 (2.30 pm) Aspergillus fumigatus
Day 7 (8.30 am) Day 7 (2.30 pm) Aspergillus fumigatus

Bronco-alveolar Direct Day 6 (11.15 am) Day 6 (4.35 pm) Gram negative 
lavage microscopic coccobacilli

analysis and isolated 
Gram-positive cocci

Bronco-alveolar Standard Day 6 Day 8 Aspergillus fumigatus
lavage Culture Acinetobacter 

baumanii

Bronco-alveolar ELISA Day 6 Day 8 Optical density: 6.5
lavage 
galactomannan 
antigen

SERUM ELISA Day 6 Day 8 Optical density: 6.5
galactomannan 
antigen

Central venous Standard Day 9 Day 11 Negative
chateter culture BACTEC 

instrument

H1N1 Day 6 Day 7 Negative



negative micro-organisms. The antibiotic therapy
was accordingly changed to linezolid, meropen-
em, and voriconazole. To exclude blood sample
contamination, on day 7, a second RT-PCR was
repeated confirming AF. On day eight, the defin-
itive result of BAL culture confirmed AF and al-
so revealed Acinetobacter baumannii (AB). To
further complete the diagnostic process for inva-
sive pulmonary aspergillosis (IPA), a transtho-
racic echocardiogram and a cranial CT scan were
performed, which were both normal. Continuous
NIV via face mask, set with an expiratory posi-
tive airway pressure of 10 cmH2O and an inspi-
ratory positive airway pressure of 18 cmH2O was
started, resulting in a reduction of the respirato-
ry rate from 45 to 28 breaths/min, while the
PaO2/FiO2 ratio improved only slightly from 125
to 145. Due to further worsening of respiratory
distress, the patient was intubated a few hours
later and a lung protective ventilatory strategy
was applied obtaining a plateau pressure of 25
cmH2O, a compliance per kg of ideal body-weight
of 0.38 ml/cmH2O/kg, a resistance of 11
cmH2O/L/s. 
On day nine, sensitivity results were available. AB
was multidrug-resistant, susceptible only to col-
istin which was subsequently added to the pa-
tient’s therapy. As the severity of the clinical pic-
ture and CT scan image (Figure 1) worsened de-
spite voriconazole use, the Infectious Disease
service was consulted and caspofungin was added
as rescue treatment. On day ten, the patient be-
came hemodynamically unstable and a Swan-
Ganz catheter was then positioned, showing a hy-
perdynamic circulatory state with low systemic
vascular resistance. Norephinephrine infusion
was then started, increasing up to 0.7 µg/kg/min.
Gas exchange and hemodynamic parameters
worsened, and on day ten, the patient was trans-
ferred to the regional referring centre for ven-
ovenous extracorporeal membrane oxygenation
where he died on day twenty-two.

DISCUSSION

We present the case of a young patient with no
major risk factors for IPA and two factors which
have occasionally been reported to be associated
with IPA, diabetes and use of marijuana (De Rosa
et al., 2009; Hamadeh et al., 1998; Komase et al.,

2007). Although diabetes increases the risk of bac-
terial infection, IPA has very rarely been report-
ed in association with this disease (Gallien et al.,
2008; Garnacho-Montero et al., 2005), and only
in two case reports among patients with no oth-
er risk factors (De Rosa et al., 2009; Komase et
al., 2007). In comparison to these two previous
cases (De Rosa et al., 2009; Komase et al., 2007),
this patient was much younger (22 years-old vs.
57 and 45 years-old), and had positive cultures
for both AF and AB.
Drug abuse (i.e. smoking marijuana) has also
been reported as a source of opportunistic fun-
gal infection in significantly immuno-suppressed
patients (Hamadeh et al., 1998). 
Although early diagnosis and therapy improves
IPA outcome, IPA diagnosis remains challenging
as histo or cytopathological demonstration of the
fungus is not always feasible (Walsh et al., 2008).
Signs and symptoms are non specific and often
manifest as feverof unknown origin refractory to
treatment with broad-spectrum antibiotics. CT
scan results may vary depending on the patient’s
immune status, underlying lung status and pro-
gression of the disease. Blood culture isolation is
relatively slow (at least 48 hours) and, especially
in the case of fastidious microorganisms such as
Aspergillus, has very low sensitivity (Peters et al.,
2004). Laboratory markers used as a non-inva-
sive diagnostic tool, such as the galactomannan
(GM) antigen test show varying results (Nguyen
et al., 2007; Sanguinetti et al., 2003). The finding
of GM in BAL fluid, although in principle more
sensitive and specific than GM on blood, was not
entirely reliable in this case because in immune-
competent patients the positive predictive value
is estimated to be about 40% (Nguyen et al.,
2007), and the ongoing treatment with β-lactam
antibiotics increased the risk of a false positive
result. Furthermore, in our laboratory GM en-
zyme-linked immunosorbent assay (ELISA) is
performed only once weekly (Table 2). 
Compared to blood culture techniques, RT-PCR is
more sensitive and results are usually available
earlier (Lehmann et al., 2008). The LightCycler
SeptiFAST test (Roche Diagnostics) is a RT-PCR-
based assay reportedly capable of detecting a
wide range of bacterial and fungal pathogens. The
turnaround time for the identification of the mi-
croorganism is about 6 hours. Recent studies
found the concordance between blood culture
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and commercial RT-PCR assays quite low (60-
80%) in both immunocompromised (Mancini et
al., 2008) and immunocompetent patients
(Lehmann et al., 2010). False positives can also
occur with the RT-PCR (Lehmann et al., 2010).
In the case of AF, where blood culture are infre-
quently positive, one approach is to consider a
positive RT-PCR true when the microorganism is
concomitantly present in other biological sam-
ples (Mancini e et al., t al, 2008; Lehmann et al.,
2010) or a second consecutive positive test is ob-
tained (Mengoli et al., 2009). In our patient, AF
was present in the blood, as assessed by RT-PCR,
both on days six and seven, after one day of ap-
propriate antifungal therapy (Walsh et al., 2008).
Analyzing both samples together, the lower melt-
ing pick (0.424 vs. 0.874) and the delayed cycle
amplification (23.19 vs. 21.32) of the second sam-
ple (day seven) compared to the first, may sug-
gest some response to the therapy, even in the ab-
sence of clinical improvement. Despite the ab-
sence of major risk factors for immuno-suppres-
sion and the early IPA diagnosis with appropriate
antifungal therapy, the patients developed severe
acute respiratory distress syndrome and died de-
spite aggressive treatment on venovenous extra-
corporeal membrane oxygenation. Of the two pa-
tients described in the two previous case reports,
one died on day fifteen of mechanical ventilation,
while the other survived after approximately six-
ty days of mechanical ventilation and intensive
care therapy. Unlike the previous two cases (De
Rosa et al., 2009; Komase et al., 2007), this pa-
tient had a mixed fungal and bacterial pulmonary
infection (AF and multi-resistant AB). It is im-
possible to ascertain the relative contributions of
the two parenchymal infections on the fatal out-
come. Nonetheless, it is important to note that
for patients with Acinetobacter pneumonia, the
30-day pneumonia-related mortality rate ranges
between 45% to 61% depending upon the rela-
tive resistance of the microorganism (Joung et
al.,). Aspergillus and Acinetobacter infections are
rarely related in the literature (Cho et al., 2011;
Yamaguchi et al., 1992), and the increase in sever-
ity could be only hypothesized but not demon-
strated, at least in our case.
In conclusion, our report confirms that IPA may
occur in young diabetic patients without other
causes of immunosuppression. As the diagnoseis
of AF on blood by standard culture has very low

sensitivity, RT-PCR may be a key test to increase
the sensitivity and speed of IPA diagnosis. 
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