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Despite advances in evaluation and tests, patients in the ICU 
may have a suspected infection without a specific micro-
biological diagnosis. Candida and Aspergillus infections 
are the most frequent fungal infections in ICU patients, and 
aspergillosis carries a high mortality. Invasive pulmonary 
aspergillosis (IPA) is recognized as a cause of pneumonia 
in immunocompromised patients, and EORTC/MSG guide-
lines provide diagnostic criteria based on biopsy or culture 
from a sterile site, or (1) lower respiratory tract specimen 
(2) galactomannan antigen in plasma and/or alveolar lavage 
fluid, and other clinical features [1]. In contrast, for patients 
who are not immune compromised, there is a lack of spe-
cific diagnostic testing for IPA [2]. Critically ill patients, 
especially those with sepsis, may be relatively immune 
suppressed even if they do not have a primary diagnosis 
traditionally associated with immune compromise. Sepsis 
can cause immune suppression characterized by lymphope-
nia with increased susceptibility to secondary infection and 
mortality [3]. Typically, these patients cannot tolerate a lung 
biopsy or invasive tests to achieve a diagnosis of proven IPA 
[2]. Furthermore, even the terms “probable” or “possible” 
invasive pulmonary aspergillosis were developed for classi-
cal immune-compromised hosts and may not be applicable 
to the ICU patient [1]. However, given the case fatality rate 
of over 50% associated with IPA, it is important to have tools 
to establish a diagnosis [4].

An alternate diagnostic algorithm for IPA in the non-
immune-compromised critically ill patient who may not fit 
EORTC/MSG criteria was evaluated by Blot and colleagues 
in 2012. This clinical algorithm, studied in 524 critically ill 
patients, made use of the EORTC/MSG criteria for proven 
invasive pulmonary aspergillosis, and added a category 

termed putative invasive pulmonary aspergillosis (PIPA), 
which first requires a positive lower respiratory tract cul-
ture and incorporates additional clinical and host criteria. 
Under these guidelines, patients who did not fit into either 
the proven or putative category were defined as being colo-
nized. When compared with histopathology-controlled 
patients, this algorithm was found to be 92% sensitive and 
61% specific [2].

In this issue of IAEM, Corcione and colleagues [5] used 
these same criteria for PIPA [2] to perform a retrospective 
observational single-center study of all hospitalized patients 
with a positive Aspergillus culture from a lower airway sam-
ple obtained via bronchoalveolar lavage (BAL) or bronchial 
aspirate (BA). The authors applied the defined clinical, 
host, and imaging criteria to establish a diagnosis of PIPA. 
Those patients who did not meet criteria were classified as 
colonized.

Of the more than 80,000 patients presenting during a 
4-year period, 76 had a positive lower respiratory tract cul-
ture, of whom 52 met criteria for a diagnosis of PIPA (68%) 
and the remaining 24 were said to be colonized. The pre-
dominant Aspergillus species was A. fumigatus in 73% of 
isolates. The analysis included patients on the medical wards 
and in the ICU. Of the 58 ICU patients in this study, 36 met 
the criteria for PIPA. Aspergillus positive lower airway cul-
ture results occurred at a rate of 4.94 per thousand patients 
in ICU and 0.28 per thousand patients in the medical wards. 
The authors add to the medical literature by reporting a rate 
for medical ward patients, and their results are similar to 
reported rates for ICU patients.

Some in the study population were immune compromised 
as defined by EORTC/MSG. For instance, 16 patients were 
on immune-suppressive medication. Chronic diseases such 
as cardiovascular, obstructive airways, and malignancy were 
frequent in the population. ICU patients had sepsis, required 
supportive therapies, and the majority had abdominal or 
trauma surgery. A multivariate analysis found a high odds 
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ratio of PIPA associated with steroid therapy, or absence 
of antifungal therapy, among other factors—suggesting a 
potential role for earlier diagnosis and treatment. In light 
of the small sample size and many comparisons, the results 
are not conclusive, but do suggest important questions for 
further study.

Of the 76 patients, there were 37 survivors, and mortal-
ity at 21 days was 51%. This is similar to mortality rates in 
other studies of PIPA. Among patients with PIPA that died 
82% received antifungal therapy. While one might expect 
treatment to confer a survival benefit this does not appear 
to be the case, suggesting that the timing of treatment rela-
tive to disease course or other comorbidities contributed to 
mortality [6]. Similarly, in the study by Blot et al., of the 524 
subjects with positive endotracheal aspirate cultures, 199 
(38%) met criteria for a diagnosis of PIPA, and mortality in 
the PIPA group was 67.5% despite 91% receiving antifun-
gal therapy [2]. Might earlier identification and treatment 
with antifungal therapy improve outcome? Are these very 
ill subjects who would die from underlying disease despite 
treatment for PIPA? The authors note as an important study 
limitation that severity of illness scores such as APACHE 
were not available in this retrospective analysis.

Also, in Corcione’s paper, none of the 76 subjects with a 
positive lower respiratory culture was diagnosed with proven 
IPA. The authors do not state how many subjects underwent 
a lung biopsy, and this highlights a drawback of using a 
positive respiratory tract culture as the only entry criterion 
for the diagnosis of invasive pulmonary Aspergillosis. There 
may have been additional patients with PIPA. Cultures of 
BAL and BA are not entirely reliable and are known to have 
highly variable sensitivity—as low as 30% in certain set-
tings [6].

Indeed, criteria used to make the diagnosis of IPA in ICU 
patients may underestimate the actual rate. In the Blot et al. 
study, 24% patients in the subset of histopathology-con-
trolled cases were diagnosed with proven IPA despite hav-
ing a negative respiratory culture. That study compared the 
use of clinical criteria to histopathologic data and found that 
clinical criteria were only 92% sensitive at detecting cases 
of IPA, likely due to reliance on the requirement for positive 
culture along with clinical and radiologic factors [1]. Using a 
diagnostic approach that did not require a positive Aspergil-
lus culture, Loughlin, et al. identified a high rate of probable 
Aspergillus infected patients for 24 (12%) of 194 nonneutro-
penic critically ill adults with worsening alveolar infiltrates, 
fever, purulent secretions, and one or more of the following: 
positive galactomannan index in BAL fluid or serum, posi-
tive BAL fluid culture, or positive histology [7]. Hage and 
colleagues showed that serum and/or BAL galactomannan 
was up to 96% sensitive and, along with other criteria, was 
enough to make a diagnosis of probable IPA in the immune 
compromised without waiting for culture [8]. A similar trend 

was seen in the 2012 paper by Blot et al. which reported that 
45% of patients had EORTC host factors. These subjects 
might have been classified as probable IPA using EORTC/
MSG criteria which allow non-microbiological tests such as 
serum/BAL galactomannan, and Aspergillus PCR without 
the need for a positive lower respiratory tract culture.

To address the issue of invasive aspergillosis in critically 
ill non-immune-compromised hosts, the EORTC/MSG ICU 
Working Group in 2019 revised their definition of possi-
ble invasive aspergillosis. Patient criteria were expanded 
to include chronic obstructive pulmonary disease (COPD), 
liver cirrhosis, influenza pneumonia, and COVID-19 pneu-
monia. They also included absolute cut-off values for a posi-
tive BAL or serum galactomannan [9]. However, they were 
unable to generate specific recommendations regarding the 
ICU population for multiple reasons including significant 
heterogeneity in pre-existing conditions and heterogeneity in 
radiologic findings in the ICU patient [10]. Given these limi-
tations, the PIPA clinical algorithm remains a useful diag-
nostic tool for invasive aspergillosis in the ICU population.

Cases of invasive aspergillosis co-infection have now 
been reported in mechanically ventilated patients with 
pneumonia due to SARS-COV2, and termed COVID-19 
associated pulmonary aspergillosis (CAPA), at rates as 
high as 14–27% in some populations [11, 12]. Obtaining a 
lung biopsy to prove IPA would pose significant risk to both 
patient and staff. The work by Corcione and colleagues is a 
timely reminder of the utility of a clinical algorithm created 
for the ICU population [13]. Although IPA is infrequent, 
prompt consideration of Aspergillus is important in the eval-
uation of undiagnosed pulmonary infiltrates in ICU patients.
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