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Efficacy and Safety Profile of Caspofungin as a Salvage Therapy for
Invasive Fungal Infections in Korean Patients with Hematologic Diseases

Su-Mi Choi, M.D., Sun Hee Park, M.D., Dong-Gun Lee, M.D., Jung-Hyun Choi, M.D., Jin-Hong Yoo, M.D.,
Woo-Sung Min, M.D., Wan-Shik Shin, M.D. and Chun-Choo Kim, M.D.
Department of Internal Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background : Invasive fungal infection (IFI) is an important cause of morbidity and mortality in
patients with hematologic malignancy. Patients with IFI who fail to standard therapy have poor prog-
noses. We investigated the efficacy and safety of caspofungin (CAS) in Korean adults with hema-
tologic diseases and IFlI who did not respond to the conventional antifungal therapy.

Materials and Methods : Patients with IFI refractory or intolerant to standard antifungal therapy
received CAS 50 mg IV daily after 70 mg loading dose on day 1. Efficacy and safety of CAS were
assessed in patients who received more than one dose. Favorable response [complete (CR) or
partial (PR)] was defined as significant improvement of all clinical symptoms, signs, and radiologic
abnormalities.

Results : From Feb. 2004 to Feb. 2005, 55 patients who met the inclusion criteria were enrolled.
There were 32 male and 23 female patients with mean age of 38.2 years (range, 16—65). Underlying
diseases were acute leukemia (33 cases), myelodysplastic syndrome (12 cases), chronic myelo-
genous leukemia (3 cases), and other hematologic diseases (7 cases). Thirty—six patients were re-
ceiving chemotherapy and 13 patients were under hematopoietic stem cell transplantation (HSCT).
The number of proven, probable, possible, and indeterminate IFl cases was 1, 5, 47, and 2,
respectively. Conventional amphotericin B, intravenous itraconazole, and liposomal amphotericin B
were administered for average of 14.9 days prior to administering CAS. Mean duration of CAS
therapy was 12.8 days (range, 1—45). Twenty—three patients (41.8%) showed favorable responses
(CR:PR=8:15) at the end of CAS therapy. Chemotherapy group, neutropenic state, remitted state of
underlying disease, and no steroid therapy were significant prognostic factors for favorable response.
Eight (14.5%) patients developed drug—related adverse events such as fever, skin eruption, and
hepatic dysfunction which were reversible after discontinuation of CAS. Drug—related nephrotoxicity
was not observed.

Conclusion : On the basis of our investigation, CAS was effective and safe as a salvage therapy of
refractory IFl or as an alternative for patients intolerant to standard antifungal agents.
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Table 1. Baseline Demographic and Clinical Characteri-
stics of Patients

No. {%) of patients

Characteristics (n=55)
Sex
Male 32 (58.2)
Female 23 (41.8)
Mean age [range], years 38.2 [16-65]
Underlying disease
AML 15 (27.3)
ALL 18 (32.7)
MDS 12 (21.8)
CML 3 (55
Others” 7 (12.7)
Treatment group
Chemotherapy group 36 (65.5)
HSCT group 8 (14.5)
Post-HSCT group 5(9.1)
Conservative care 6 (10.9

Classification of IFl

Definite 1(1.8

Probable 5(9.1)

Possible 47 {85.5)

Indeterminate 2 (36
Site of IFI

Pulmonary 49 (89.1)

Disseminated 6 (10.9
Response to initial antifungal therapy

Refractory 54 (98.2)

Intolerant 1(18
Neutropenia at enrollment

neutropenic 43 (78.2)

non—neutropenic 12 (21.8)
Steroid use at enrollment

Yes 14 (25.5)

No 41 (74.5)

Abbreviations : AML, acute myelogenous leukemia; ALL, acute lym-
phocytic leukemia; MDS, myelodysplastic syndrome; CML, chronic
myelogenous leukemia; HSCT, hematopoietic stem cell transplan-
tation; IFI, invasive fungal infection

‘Others include multiple myeloma, severe aplastic anemia, lymphoma.
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First li AVB ltraconazole L-AMB

rstiine (n=50) (n=4) (n=1)

s di CAS ltraconazole L-AMB

econd fine (n=49) (n=3) (n=3)
‘ Third line ‘ (ri%%) ‘

Figure 1. Steps of antifungal therapy for invasive fungal
infection. Abbreviations : AMB, amphotericin B  deoxycholate;
L-AMB, liposomal amphotericin B; CAS, caspofungin.

Table 2. Overall Efficacy of Caspofungin Therapy

n=55 (%)
Assessment
at the end of CAS after 4 weeks

Favorable response 23 (41.8) 22 {400

Complete response 8 13

Partial response 15 9
Unfavorable response 32 (58.2) 33 (60.0)

Stable disease 2 3

Failure 30 30

Abbreviations : CAS, caspofungin

St} Caspofungin £8A] 233(41.8%) 14 *S3t v
&, RHEI2%)NA EFT vHS HYT, AP ERE
ALJeh 2578 FAE 47 F =

A7 RAE QT 3golA Bt 9R-E EArH(Table

(e}
2. 24 ¥ A= Aite Table 33 Zh AFE 24t 309
T AHEd A2 9oz AA Fdud AMES
47.3%Sch = )

A4

VPUSL F 3PN WASYT, 01 oA B
VHESE BRALSAN BRI AN e
$7 gastel Forg FAYT, oA BT F F4L

2% AL tHTable 4). HAAMY AZAo|A] aspartate
aminotransferase (AST), alanine aminotransferase
(ALT), & &34, alkaline phosphatase 7F7F 53]
A J&’%Q%Q‘% HEAdog oAE 23 Ao ¢l
SRt A 7 Aol qln). X E RA o4
22} 139 % 578 °] cyclosporin A%} caspofunging A
of Fojulgitt o]E HF b olAHtjaHor ojn]
5% ol 17s BA AEgon, cyc]osporin AZS
Foubx] gre 3} vlaste] AST, ALT, ¥ YRy,
alkaline phosphatase 42| 28t Z}o]&= %ioq‘:}

Table 3. Distribution of Patients with Favorable
Response to Caspofungin Therapy

No. of patients with
favorable response/
total no. of assessable
patients {%)

Factors

Underlying disease

AML 9/15 { 60.0)

ALL 10/18 { 55.6)

MDS 3/12 { 25.0)

CML o 3( 00

Others” 1/ 7 (143
Treatment group

Chemotherapy group 21/36 { 58.3)

HSCT & post-HSCT group 113 ( 7.7)

Conservative care 1/ 6 ( 16.7)
Classification of IFl

Definite o1( 00

Probable 3/ 5 (600

Possible 19/47 { 40.4)

Indeterminate 1/ 2 { 50.0)
Site of IFI

Pulmonary 20/49 { 40.8)

Disseminated 3/ 6 { 50.0
Response to initial antifungal therapy

Refractory 23/54 { 42.6)

Intolerant 1/ 1 {100.0)
Neutropenia at enrollment

Neutropenic 19/43 ( 44.2)

Non-neutropenic 4/12 ( 33.3)
Steroid use at enrollment

Yes 114 (7.0

No 22/41 { 53.7)

Abbreviations : same as Table 1.

Table 4. Drug-related Adverse Events of Caspofungin
Therapy

No. (%) of
Adverse events patients
(n=55)
Relation with caspofungin 8 (14.5)
Definite/probably related 0
Possible related 365
unknown 5 (9.0
Clinical 4 (7.3
Fever 1
Rash 3
Laboratory” 5 (9.0
Elevation of AST/ALT 3
Elevation of TB 3
Elevation of alkaline phosphatase 2

Withdrawal of caspofungin due to adverse event 4 (7.3)

Abbreviations : AST, aspartate aminotransferase; ALT, alanine amino-
transferase; TB, total bilirubin
Drug-related laboratory adverse events were not mutually exclusive.
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Table 5. Prognostic Factors for Favorable Response in
Invasive Fungal Infection

s e
Treatment group” 16.8 (1.9-1434)

(

State of underlying disease after treatment’ 106 (1.9-58.6)
Neutropenia at the start of antifungal therapy 5.8 (1.4-23.8)
No steroid 15.0 (1.7-125.9)
No immunosuppressants 132 (1.5-110.8)

,*Abbreviations: Cl, confidence interval
Chemotherapy versus transplantation group
Remitted versus unremitted state
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