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Abstract
Background
The results from the first 56 patients enrolled in this study served as the basis for the
regulatory approval of CAS for salvage therapy of IA. We now provide an update on all
90 patients enrolled up through the US approval of CAS in Jan 2001.  

Methods
Adults with documented IA, R or I to standard antifungal therapy, received CAS IV 70 mg
x 1, then 50 mg/day.  Efficacy was assessed by signs, symptoms & radiographs.
Favorable responses [Complete (CR) or Partial (PR)] required significant clinical &
radiographic improvement.  Diagnoses & outcomes were assessed by an independent
expert panel.

Results
Of the 90 patients enrolled, 83 met the definition of IA & received ≥1 dose of CAS.
Underlying diseases included hematologic malignancy (48%), allogeneic BMT (25%),
organ transplant (11%), & other (16%). Definite IA was confirmed in 64%; the other 36%
had probable pulmonary IA.  71 (86%) were refractory to & 12 (14%) were intolerant of
prior therapy.  A favorable response was noted in 45% (37/83).  

Pulmonary Disseminated Single Organ
(N=64) (N=13) (N=6)

Favorable (CR/PR) 32 (50%) 3 (23%) 2  (33%)

5 (26%) of the 19 neutropenic patients at baseline had a favorable outcome; 4 had
clinical &/or radiographic improvement prior to neutrophil recovery.  CAS, dosed for 1 to
162 days, was generally well tolerated.  Only 2 serious, drug-related AEs were reported:
pulmonary infiltrate & hypercalcemia.  Only 2 patients were discontinued due to a 
drug-related AE. Nephrotoxicity & hepatotoxicity were rarely noted. 

Conclusions
These results confirm the efficacy of CAS in the salvage treatment of IA.

� The incidence of invasive aspergillosis has risen dramatically over the last three
decades, driven by the increasing use of cytotoxic chemotherapy, stem cell
transplantation (SCT), and solid organ transplantation1.

� Poor prognostic factors include significant immunosuppression (hematologic
malignancy, allogenic bone marrow transplant, neutropenia, high-dose corticosteroid
use), disseminated or CNS disease, definite diagnosis prior to therapy, and failure of
initial therapy. In the most severely immunocompromised patients, invasive aspergillosis
may be associated with a mortality of 90%2.

� Caspofungin acetate (MK-0991, CANCIDASTM) is a glucan synthesis inhibitor in the
echinocandin class of antifungal agents.  In vivo animal and Phase II studies in humans
demonstrate potent activity against Candida.  In vivo animal studies have additionally
supported efficacy in the treatment of invasive aspergillosis and prompted its evaluation
in patients who are refractory to or intolerant of standard antifungal therapy3.

� The results of the first 56 patients enrolled in a noncomparative study of patients
refractory to or intolerant of other antifungal agents (Protocol 019) were previously
presented in this forum in 20004. Based on this study, caspofungin was licensed for the
treatment of salvage aspergillosis in 2001.  We now present an update from the expert
review of the first 90 patients enrolled in Protocol 019.

1.  Baseline Characteristics
� Patients Enrolled:  Of the first 90 patients enrolled, 85 patients met the

diagnostic criteria and 83 had data on which to base assessment of outcome
at the end of caspofungin therapy.

Table 1
Baseline Patient Characteristics for Patients in the Noncomparative Aspergillus Study

2.  Efficacy

3.  Safety
� Caspofungin had an excellent safety profile in these patients who were treated for 1 to 162 days (mean 34.7 days)

� Drug related adverse events were infrequent:
� Drug-related clinical adverse events (AEs) occurred in 12.2% of the patients. Drug-related clinical AEs reported in more

than 1 patient included fatigue (2.2%), fever (2.2%), flushing (2.2%), nausea (2.2%), infused-vein complications (2.2%),
and vomiting (2.2%). 

� Drug-related laboratory AEs occurred in 13.3% of patients.  Drug-related laboratory AEs reported in more than 1 patient
included increased serum alkaline phosphatase (2.3%), hypokalemia (2.3%), proteinuria (3.8%) and eosinophilia (2.5%).
- There was only one patient who discontinued therapy due to a drug-related laboratory AE: an increased serum

creatinine which occurred in a patient who had previously been intolerant of amphotericin B 
- Only one patient had an increase in serum transaminases (ALT or AST)
- There were no drug-related elevations in serum transaminases in 21 patients who had coadministration of tacrolimus

and caspofungin for 1 to 162 days.
� Two serious AEs were reported as drug-related by investigators (pulmonary infiltrates, hypercalcemia).  
� Only one patient discontinued therapy due to drug-related clinical AE (pulmonary infiltrates) and only one patient was

discontinued for a drug-related laboratory AE (increased serum creatinine).  
� Systemic infusion-related events were captured daily and an overall assessment was performed on the last day of

caspofungin therapy.  Eighty (88.9%) of the 90 patients received an overall rating of “no systemic infusion related events.”

Caspofungin
N= 83

n                 (%)
Gender 
Male 58 (69.9)
Female 25 (30.1)
Race
Caucasian 78 (94.0)
Hispanic / Black / Other 5 (6.0)
Age (Years)  
≤40 28
41 to 65 42
>65 13
Median 51.0
Range 15-73
Site of Aspergillus Infection (Final Diagnosis)
Pulmonary, definite 34 (41.0)
Pulmonary, probable 30 (36.1)
Disseminated 13 (15.7)
Sinus or pulmonary/sinus 5 (6.0)
Central nervous system only 1 (1.2)
Refractory or  Intolerant
Refractory 66 (79.5)
Refractory to prophylaxis 5 (6.0)
Intolerant 12 (14.5)
Underlying Disease
Hematologic malignancy† 60 (72.3)

Acute leukemias‡ 30
Chronic leukemias§ 11
Lymphoma% 10
Multiple myeloma 3
Myelodysplastic syndrome (MDS) 6

Organ transplant 9 (10.8)
Solid tumor 3 (3.6)
Corticosteroids and other risk factors¶ 11 (13.3)
Neutropenic Status (cells/microliter)
ANC# <500 19 (22.9)

† Includes 25 patients with a BMT/peripheral SCT; 21 with allogeneic transplantation.
‡ Thirty acute leukemias include 23 AML, 6 ALL, & 1 acute undifferentiated leukemia.
§ Eleven chronic leukemias include 6 CML, 2 CLL, 2 hairy cell leukemia, and 1 LGL leukemia., 
% Ten lymphomas include 2 Hodgkin's and 8 non-Hodgkin's lymphomas. 
¶ Corticosteroid use in 4 patients, and skull trauma, methotrexate, mycobacterial lung infection, 

and chronic GVHD in one patient each.  3 patients with no discernible risk factor. 
# ANC = absolute neutrophil count.

Table 3
Patients Outcomes by Demographics and Disease Characteristics

Expert Panel Assessment
n/m† (%)

Refractory Versus Intolerant
Refractory 28/71 39.4
Intolerant 9/12 75.0
Underlying Disease
Hematologic malignancy‡ 25/60 41.7
Organ transplant 4/9 44.4
Solid tumor 3/3 100.0
Other 5/11 45.5
Site of Infection
Pulmonary 32/64 50.0
Disseminated 3/13 23.1
Sinus or sinopulmonary 1/5 20.0
CNS only 1/1 100.0
Neutropenia
Neutropenic (ANC§ <500) 5/19 26.3
Nonneutropenic 32/64 50.0
Corticosteroids
<20 mg/day 27/55 49.1
=20 mg/day 10/28 35.7
† n/m = Number of patients with favorable response/number of patients in the subgroup.
‡ Includes success in 16 (53.3%) of 30 patients with acute leukemia, 1  (9.1%) of 11 with chronic leukemia, 

4 (40%) of 10 with lymphoma, 2 (33.3%) of 6 with MDS, and 2 (66.7%) of 3 with multiple myeloma. 
§ ANC = absolute neutrophil count.

1. Diagnosis (Modeled after Mycoses Study Group definitions):
� Pulmonary: Pulmonary cases were either definite or probable diagnoses.

Definite pulmonary: Tissue histopathology showing septate, acute, branching hyphae with or
without a positive culture for Aspergillus species from the same site or, in the absence of
histopathology, a positive culture from tissue obtained by an invasive procedure such as
transbronchial biopsy or percutaneous needle aspiration.
Probable pulmonary:  Patients with chest radiographic appearance consistent with invasive 

aspergillosis in the context of neutropenia, receipt of a cytotoxic agent for malignant 
or immunologic disease, corticosteroid dose of >10 mg prednisone or equivalent daily, 
or congenital or acquired immunodeficiency, 

plus 2 sputum or 1 BAL culture + for Aspergillus, cytologic exam 
on BAL demonstrating septate hyphae.  

OR
Patients with chest CT consistent with Aspergillus and + direct exam or culture of sputum or 
BAL, or where available, + galactomannan ELISA from BAL or serum on at least 2 consecutive 
tests or at least 2 positive PCRs for Aspergillus in BAL.

� Extrapulmonary: Extrapulmonary cases required definite diagnosis.
Single Organ:  Histopathological evidence of invasion by Aspergillus.
Disseminated disease:  Infection at ≥2 noncontiguous sites or + blood cultures.

2. Response to Initial Therapy
� Refractory:  Progression of disease or failure to improve clinically despite therapy with at least 

7 days of standard antifungal therapy (amphotericin B, lipid formulations of amphotericin B,
itraconazole) or investigational azoles with activity against Aspergillus

� Intolerant:  A doubling of creatinine or creatinine ≥2.5 mg/dL while receiving standard therapy 
or creatinine ≥2.5 mg/dL due to another preexisting condition; other significant intolerance to
amphotericin B or lipid formulations of amphotericin B (e.g., acute infusion-related toxicity).

3. Outcome
� Favorable Response: (documentation supporting radiographic improvement was required)

� Complete Response - resolution of all attributable symptoms, signs, and radiographic
or bronchoscopic abnormalities.

� Partial Response - clinically meaningful improvement in attributable symptoms, signs, 
and radiographic or bronchoscopic abnormalities.

� Unfavorable Response:

� Stable Disease - no improvement in attributable symptoms, signs, and radiographic 
or bronchoscopic abnormalities.

� Failure - deterioration in attributable clinical or radiographic or bronchoscopic abnormalities 
necessitating alternative antifungal therapy or resulting in death.

The experts were provided case report form data and official reports of radiographs, relevant
procedures, and autopsy reports, as appropriate.  Radiographic films were available for review.  Each
case was reviewed independently by panel members.  Additional information requested by the Panel
was obtained, if available.  If there was disagreement by 1 or more panel members with the
investigator's assessment of diagnosis or outcome, the case was discussed at a face-to-face meeting
with all members present.  After data review and discussion, a vote was taken. The majority vote was
considered the final vote.

Patients were included in the evaluation of efficacy if they met the criteria for diagnosis and had data 
on which to base an assessment of response and received ≥1 day of caspofungin therapy. The
primary efficacy endpoint was the end of caspofungin therapy.

Procedures

Definitions

Results

Background

� Adults with well documented IA (definite extrapulmonary, or probable or definite
pulmonary) who were refractory to or intolerant of standard antifungal therapy received
caspofungin 50 mg IV daily after 70 mg loading dose on day 1 in a multicenter
noncomparative study.  

� No other concomitant antifungal therapy was allowed.

� Cases were evaluated by an independent Expert Panel, whose assessment of
diagnosis, status as refractory or intolerant to initial therapy, and treatment outcome
were considered primary.

� There was a very high rate of concordance between
investigator and expert panel assessments.  Only
one of the 83 cases was not a unanimous decision
among the three members of the expert panel.

� In the subgroup of patients with an allogeneic BMT or
peripheral stem cell transplant, 3 (14.3%) of the 21 patients
had a favorable response. 

� In addition to the favorable response in the one patient with
proven CNS infection, a favorable response was also noted
in one (20%) of five patients with disseminated infection 
(all five had probable pulmonary infection and possible 
CNS infection).

� In the 5 neutropenic patients with a favorable response, 
4 had evidence of symptom and/or radiographic recovery
prior to neutrophil recovery. 

� Relapse at the 4 week posttherapy follow-up visit noted in
only 3 of the 37 patients with a favorable overall response 
at the end of caspofungin therapy.  Only one of the 3 cases
of relapse was confirmed microbiologically. 

Case Study

� 67-year-old male with Acute Myelogenous Leukemia
� The patient developed probable Pulmonary

Aspergillosis (abnormal CT scan and sputum culture
positivefor A. fumigatus and A. terreus)

� Initial antifungal therapy:  Abelcet™ 350 mg/d X 
10 days, then  Abelcet™ 350 mg qod X 4 days

� Treated with caspofungin for 34 days
� Experienced blast crisis and requested

discontinuation of all therapy and discharge from 
the hospital

� End of therapy evaluation:  Partial Response

� Refractory Patients:  66% received >14 days of therapy prior to study entry and 
49% received >21 days of therapy.  31% received multiple antifungal agents.

� Intolerant Patients:  Ten of 12 received ≤14 days of prior therapy.  Ten of 12 had
no improvement documented in the pre-study period, and both of the patients
with prior improvement still had extensive disease at the time of enrollment.

Methods
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Conclusions
1. The results of this update confirm that caspofungin continues to be effective in the

treatment of well documented invasive aspergillosis in patients refractory to or
intolerant of other therapy, based on the assessments of an Expert Panel.  

2. In this study, caspofungin was associated with favorable outcomes in patients with an
expected poor prognosis, including those refractory to initial therapy, with disseminated
disease, who are neutropenic, or are recipients of high dose corticosteroids.

3. In this study, caspofungin therapy for up to 162 days had an excellent safety profile in
patients with invasive Aspergillus infections. There were few serious drug-related
adverse experiences or discontinuations in therapy due to drug-related adverse
experiences.
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Table 2
Overall Efficacy at the End of Caspofungin Therapy:

Expert Panel Assessment 
Assessment n/m %
Overall (patients receiving ≥1 dose) 37/83 44.6
Patients treated >7 days 37/66 56.1

PreStudy

Day 31
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