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It has been said that the 1970s was the decade of 
advances in the treatment of bacteria, the 80s the de- 
cade of the virus, and the 90s is the decade of the fungi. 
Concomitant  with, and probably because of, the im- 
proved treatment of common bacterial pathogens and 
prophylaxis for many viral infections, immunosup- 
pressed patients are developing more fungal infection. 
Fungal infections including yeast, such as Candida, and 
filamentous fungi, such as Aspergillus species, have 
been common among neutropenic patients after 
chemotherapy, blood and marrow transplant recipi- 
ents, and those with AIDS. As the number of patients in 
these categories increases, more will present themselves 
in our intensive care units. Dealing with fungal infections 
will pose an issue of heightened urgency. In this issue of 
Intensive Care Medicine, Janssen et al. attempt to assist 
with the decision analysis by examining the outcomes 
of patients with Aspergillus infection in the ICU. 

Infections due to Aspergillus pose daunting clinical 
diagnostic, treatment and prognostic dilemmas.The 
definitive diagnosis of Aspergillus infection requires 
demonstration of the characteristic septated, branching 
hyphae in tissue specimens. While documentation of 
tissue invasion with a biopsy is the most conclusive 
evidence, such specimens from the lung are not always 

available. Patients suspected of having these infections 
are often thrombocytopenic, precluding biopsy. When 
available, lung biopsies are less than 100% sensitive. 
Limited published data and our personal experience at 
the Fred Hutchinson Cancer Research Center suggest 
that biopsy fails to reveal the infection in at least 20% of 
cases where it is present. [-1, 2] Transthoracic fine-needle 
aspirate of lung lesions detects about two-thirds of the 
infections. More commonly, sputum, endotracheal se- 
cretions or bronchoscopy specimens are examined. 
Cytological examination may be more sensitive than 
culture for the detection of Aspergillus in such specimens, 
and combined the yield appears to be in the range of 
50% [1, 3]. This is very similar to the diagnostic yield 
noted by Janssen et al. Many investigators believe that 
the detection of Aspergillus in the respiratory tract of 
a patient with significant risk factors for infection and 
with the appropriate clinical presentation (that is, pul- 
monary infiltrate) should be presumed to signify active 
infection, not colonization. The specificity of a positive 
finding in these cases probably exceeds 90% [3]. The 
lack of a reliable "gold standard" for the detection of 
Aspergillus makes it difficult to determine the true sensi- 
tivity. At present, fungal-specific antigen and nucleic acid 
detection techniques are of limited clinical utility. 

The reported mortality of invasive aspergillosis in 
immunosuppressed patients is very high, up to 100% in 
some series. However, even in the face of profound 
neutropenia, investigators at the Johns Hopkins On- 
cology Center report survival rates over 75% among 
patients with acute leukemia using prompt  and aggres- 
sive treatment with high-dose amphotericin B (1.0- 
1.5 mg/kg per day) [4]. The timing of treatment and 
selection of patients appears important to the reported 
survial rates. Surgical resection of the involved lung 
may play a role in improved outcomes in some cases 
[5]. Clearly, survival of patients with leukemia and cancer 
is possible. Now investigators are reporting successful 
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induction chemotherapy and even autologous marrow 
transplantation after treatment for pulmonary aspergil- 
losis [6-8]. There is reason to believe that the outcome 
of patients with aspergillosis may be improving. 

In contrast to this, multiple studies have demon- 
strated mortality rates exceeding 70% for immunosup- 
pressed patients requiring intensive care, especially 
those with respiratory failure. Studies of ICU treatment 
during therapy for cancer, hematological malignancies 
and marrow transplantation all report dismal out- 
comes [9-16]. These groups of patients are also at high 
risk of invasive aspergillosis. 

The study of Janssen et al. examined the outcome of 
patients with proven or highly suspected aspergillosis 
while in the ICU. All but one of the 25 patients identi- 
fied had treatment for malignancies or other well-iden- 
tified risks for aspergillosis. A single patient had ARDS 
due to near drowning. The authors document aggres- 
sive prophylactic measures and treatments of the infec- 
tions, but only two patients survived. They conclude 
that ICU treatment and mechanical ventilation should 
"be initiated with the utmost restraint" unless the infec- 
tion appears localized and signs of neutrophil recovery 
are obvious. I am unconvinced that this interpretation 
is supported by the data. 

The question this study poses is whether a diagnosis 
of aspergillosis contributes incremental prognostic in- 
formation to that of respiratory failure in immunosup- 
pressed patients. The survival rates of patients with 
hematological malignancy with respiratory failure are 
in the range of 8-30% (combined survival was 17%) 
[ 13-151. The survival rate following respiratory failure 
after marrow transplantation is 6% in several large 
studies [9, 10"1. To support the recommendation of Jan- 
ssen et al. the survival rates among patients with an 
additional diagnosis of aspergillosis should be statis- 
tically significantly lower than these. The reported sur- 
vival in the study was two of 25. This is an 8% survival 
probability with 95% confidence intervals of 1-26%. 
Since one survivor was not neutropenic at the time of 
diagnosis and received mechanical ventilation solely 
during the postoperative period, he may not be an 
appropriate inclusion in this analysis. Survival probabil- 
ity would then be 4% with 95% confidence intervals of 
0.1-21%. In other words, on the basis of the number of 
cases studied, the true survival proportion could be as 
high as 21%. Clearly, these rates encompass those ex- 

pected for immunosuppressed patients with respiratory 
failure. Survival among these patients does not appear to 
be significantly different from that anticipated from the 
literature for such critically ill patients. The power of this 
sample size is too limited to detect any difference. For 
example, had 100 cases been studied and 4 survived, the 
upper confidence limit would have been 10%. 

It would have been useful to know the survival rates 
within the authors' center for patients with hematological 
malignancies with respiratory failure who did not have 
a diagnosis of aspergillosis. Then the relative risk of death 
attributable to aspergillosis could have been calculated. 
Perhaps the conclusions would have been supported. 

Many readers may accept the results of this study as 
support for the widely held belief that aspergillosis 
confers a significantly worse prognosis among these 
patients. That may, in fact, be the reality, especially if 
cerebral Aspergillus infection is present. However, sur- 
vival did occur in this study despite a grim prognosis. 
The authors suggest localized infection and hema- 
tological recovery are favorable factors. Since, in prac- 
tice, these may be difficult to demonstrate, a trial period 
of life-support may be indicated in many cases until 
the extent of infection and the course of neutrophil 
recovery are determined. 

This study is intriguing to me, not as confirmation 
of the grim outlook for most of these patients, but 
rather as a report that a leukemia patient with neu- 
tropenia and respiratory failure survived, despite the 
diagnosis of aspergillosis. I doubt many clinicians ex- 
perienced with these types of patients would have 
expected such a finding. It is intriguing to speculate as 
to why he survived: was he merely colonized with 
AspergiIlus, or was it related to the fact he was one of 
the few in the study to have received a lipid-complexed 
amphotericin B? The data presented demonstrates that 
survival is possible in these patients with aspergillosis. 

Caution should be exercised in over-interpreting 
prognostic information from small studies. While it is 
statistically impossible to prove that a probability truly 
approaches zero, the larger the study the closer the 
approximation and the greater the certainty. Perhaps, 
rather than viewing this scene so darkly, we should see 
the glass as half-full. It may be too soon to conclude 
that these patients should not be aggressively sup- 
ported in the ICU, while we continue to search for 
better treatment. 
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