
Selected Summaries

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 24, NO. 1, 2011 28

What is the best approach to treat invasive
fungal infection in haematological
malignancies?
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G, Foà R, Martino P. (Dipartmento di Ematologia, Oncologia,
Anatomia Pathologica e Medicina Rigenerativa, Azienda Policlinico
Umberto I, ‘Sapienza’ University, Rome, Italy.) Clinically driven
diagnostic antifungal approach in neutropenic patients: A prospective
feasibility study. J Clin Oncol 2010;28:667–74.

SUMMARY
This prospective, non-randomized study was done to assess the safety
and feasibility of a clinically driven approach for treating invasive
fungal infections (IFI). Patients (>18 years old) with underlying
haematological malignancies and febrile neutropenia presenting to a
single centre were enrolled between March 2006 and February 2007.
All patients underwent a baseline diagnostic work up (BDWU) at the
onset of febrile neutropenia which included blood cultures and,
microbiological and radiological investigations to diagnose IFI.
Patients with persistent fever after 4 days of intravenous antibiotics,
relapse of fever after 48 hours of defervescence or clinical symptoms/
signs suggestive of IFI, underwent an intensive diagnostic work up
(IDWU). This included blood cultures, serum galactomannan assay
for 3 consecutive days, chest CT scan and any other microbiological
or clinical investigation relevant to diagnose IFI. The diagnosis of IFI
was based on the European Organization for Research and Treatment
of Cancer/Invasive Fungal Infections Cooperative Group; National
Institute of Allergy and Infectious Diseases Mycoses Study Group
(EORTC/MSG) definitions of proven, probable and possible IFI.1

Patients were diagnosed to have proven fungal infection if a fungus
was isolated from a sterile site in the body or demonstrated on
histopathology, probable fungal infection was diagnosed if the patient
had clinical symptoms and chest or paranasal sinus CT scan suggestive
of fungal infection with a positive serum galactomannan assay and
possible fungal infection was diagnosed if only clinical symptoms
and radiological findings were present and the serum galactomannan
assay was negative. All patients with proven, probable and possible
infection received systemic antifungal therapy. The study protocol
was breached and patients received empirical antifungal therapy if
they had persistent neutropenia and repeated negative IDWU or
worsening general condition. All patients were followed up for 3
months.

There were 220 neutropenic episodes in the study patients.
Neutropenic episodes in the study were risk stratified into 3 groups.
Group 1 patients (high risk) were those undergoing induction
chemotherapy for acute leukaemia and were expected to have a longer
duration of neutropenia. Groups 2 and 3 (low risk) included patients
undergoing autologous stem cell transplantation (SCT) and those
receiving systemic antifungal prophylaxis for a previous IFI,
respectively; these groups had shorter duration of neutropenia and
lower incidence of IFI. Only 2 IFI were diagnosed on BDWU, both
in group 1. Forty-seven IFI were diagnosed by IDWU: 44 in group 1,
2 in group 2 and 1 in group 3. Overall, there were 27 proven/probable

invasive aspergillosis, 2 proven/probable zygomycetes and 15 possible
IFI diagnosed in group 1. In group 2, 1 proven candidiasis and 1
possible IFI was diagnosed and in group 3, 1 proven/probable
zygomycetes was diagnosed. Two patients developed fungal infections
during 2 different neutropenic episodes and 1 patient had simultaneous
infection with Candida and Aspergillus during a neutropenic episode.
Overall 48 of 220 neutropenic episodes required antifungal therapy.
Only 1 of 48 neutropenic episodes required empirical treatment, the
rest (47 of 48) were treated based on the diagnosis of IFI according
to the clinically driven approach. One patient died of IFI due to
zygomycetes before the initiation of antifungal therapy. The overall
mortality in the study population was 24.6% (36 of 146 patients); of
these 11.1% deaths were attributed to IFI. Thirty-two patients in the
study were eligible for empirical antifungal therapy but were not
treated; 6 of these patients died during the course of the study and
only 1 death was attributed to IFI. Thus, the clinically driven
approach was able to reduce the use of antifungals by 43%. IDWU
was required in only 40% of neutropenic episodes, thus sparing
unnecessary laboratory evaluation. Galactomannan assay has a lower
sensitivity on day 1 of neutropenic fever and its use after 4 days of
fever in the study resulted in improved sensitivity (88.8%). Patients
with low risk neutropenia as in group 2 or those receiving systemic
antifungal prophylaxis (group 3) had a negligible risk of developing
IFI. The authors concluded that a clinically driven approach is as
efficacious as an empirical approach, but with similar outcomes.

COMMENT
The standard-of-care for treating IFI over the past 3 decades has
been the initiation of empirical antifungal therapy in neutropenic
patients with persistent fever after 3–5 days of appropriate antibiotic
therapy.2,3 The drawbacks of empirical approach include non-
targeted therapy leading to risk of drug resistance and treatment of
large number of patients who would have never needed antifungal
therapy, which adds to unnecessary treatment cost and drug
toxicity.2,3 The advent of better imaging modalities such as high
resolution CT scan of chest and diagnostic tests such as serum
galactomannan assay (which detects Aspergillus cell wall
components in blood using enzyme-linked immunosorbent assay),
has increased the sensitivity of diagnosing IFI.3 The availability of
better diagnostic modalities has led to the evolution of the pre-
emptive and clinically driven approach to treat IFI.

The pre-emptive approach relies on screening all neutropenic
patients for IFI from the onset of neutropenia. Theoretically,
identification of IFI during the window period between the onset
of infection and appearance of clinical findings can lead to prompt
institution of antifungal therapy and thus reduce morbidity and
mortality. In the first prospective study of the pre-emptive approach,
antifungal use was reduced by 78% and led to early initiation of
antifungal therapy in 7.3% of neutropenic episodes that were not
suspected clinically.4 No undetected case of invasive aspergillosis
was identified in the study and 1 case of zygomycosis was missed
on screening. In a randomized controlled trial (RCT) comparing
the pre-emptive and empirical approaches, the pre-emptive
approach was non-inferior to the empirical approach with regard
to survival; there were 3 deaths due to IFI in the pre-emptive group
and none in the empirical group (p=0.31).5 The pre-emptive
approach was superior to the empirical approach with regard to
the cost of therapy (p<0.001), lesser duration of antifungal therapy
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(p<0.01) and number of patients requiring antifungal therapy
(p<0.001). All the deaths due to IFI in the pre-emptive group
occurred during the induction phase of chemotherapy, suggesting
that the pre-emptive approach might be inappropriate in situations
where the expected duration of chemotherapy is prolonged or the
malignancy is uncontrolled.

The clinically driven approach goes one-step ahead of the pre-
emptive approach and screens only neutropenic patients at risk of
IFI.1 These include patients with prolonged neutropenic fever and/
or signs and symptoms suggestive of IFI. Patients with a positive
screening test receive antifungal therapy. The major issues with the
pre-emptive and clinically driven approaches are the limitation of
the sensitivity and specificity of the diagnostic tests used. Currently
the right combination of tests and the frequency of performing them
are unknown. The newer approaches are skewed towards detection
of Aspergillus infection and are less sensitive at diagnosing IFI due
to other fungi such as Zygomycetes and Fusarium, which are rapidly
emerging as important pathogens.3 Invasive Zygomycetes was the
most common cause of death due to IFI in trials on pre-emptive and
clinically driven approaches.4 These deaths could have been
prevented if empirical antifungal therapy had been used, although
the deaths were not statistically significant. We suggest that the
empirical approach should continue to be the current standard of
care when the duration of neutropenia is expected to be prolonged
as in the induction phase of acute leukaemia. Pre-emptive and
clinically driven approaches are more appropriate during the
consolidation phase or when the expected duration of neutropenia
is short as in autologous SCT. A cost–benefit analysis is needed to
ascertain if the monetary benefit of reduction in antifungal use is
offset by the cost of investigations. Very few centres in India have
round the clock sophisticated radiology and microbiology services
that form the backbone of the newer approaches. In such a scenario,
empirical antifungal therapy should continue to remain the gold
standard. Based on the observations by Girmenia et al., the clinically
driven approach for treating fungal infections during consolidation
chemotherapy and autologous SCT can be considered at centres in
India with round the clock trained medical staff, radiology and
microbiology services. However, the clinically driven approach for
treating fungal infections in haematological malignancies cannot
be considered as standard of care, unless validated by a well
designed RCT comparing all the 3 approaches for treating fungal
infections. Table I gives a synopsis of the 3 common approaches to
treat IFI.
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TABLE I. Approaches for treating invasive fungal infection

Item Empirical Pre-emptive Clinically driven

Concept Safety Screen all Screen at risk
(treat all) neutropenic neutropenic patients

patients (risk-based)
(surveillance)

Galactomannan No Yes Yes, if indicated
assay

Screening No Yes Yes, if indicated
cultures

Treatment Treat all patients Laboratory/ Laboratory/
with persistent radiology posi- radiology positive or
febrile tive or clinical clinical suspicion
neutropenia suspicion

Outcome More drugs, Less drugs, Balance between
less tests more tests test and drugs




