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Purpose : Fungal infection is one of the important causes of morbidity and mortality in
patients with hematologic malignancies. Amphotericin B(ABV) and itraconazole(ITZA) have
been used as the standard empirical antifungal therapy in neutropenic patients with acute
leukemia who have persistent fever that does not respond to antibiotic therapy. ABV is an
antifungal drug associated with side effects such as fever and chills, symptoms which may
be mediated by pro-inflammatory cytokines such as interleukin-153 (IL-13) and tumor ne-
crosis factor- ¢ (TNF- ). We assessed modulation of these pro-inflaimmatory cytokines as
well as the anti-inflammatory cytokines(IL-4, IL-1Ra) by ABV and ITZA.

Methods : From March 2004 to February 2005, a total of 30 episodes from acute leuke-
mia patients with febrile neutropenia were analyzed for this study. They were randomly
allocated to receive intravenous ABV or ITZA for 14 days. Clinical responses were evalu-
ated at the completion of therapy, and cytokine IL-153, TNF-¢, IL-4, and IL-1Ra were
measured for determination to know the correlation between two antifungal agents and in-
flammatory cytokines.

Results : Empirical antifungal agents were given to 37 patients(ABV 20, ITZA 17), and
30 patients(ABV 15, ITZA 15) were evaluable for efficacy. White blood cell and absolute
neutrophil count in the group treated with ITZA increased early days of treatment, so the
duration of neutropenia in ITZA group is shorter. Serum creatinine level is lower in ITZA

group than in ABV group but this is not statistically significant. There was no significant
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difference in response rate between two groups. The IL-1 3 was increased in ABV treatment

group and the ratio of IL-1Ra/IL-1 /8 is markedly decreased in ABV treatment group while

increased in ITZA group.

Conclusion : ITZA and ABV have at least equivalent efficacy as empirical antifungal

therapy in neutropenic children with acute leukemia. However ITZA is associated with sig-

nificantly less toxicity in clinical and molecular aspects.
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Tabel 1. Demographic Characteristics of Two Different Groups of Patients

Characteristics ABV ITZA P-value
Male : Female, n 9:6 7:8 0.464
Age, yr 0.375
Median(range) 4.0(0~13) 9.0(0 ~15)
Underlying dis. 0.273
ALL, n(%) 9(60.0) 6(40.0)
AML, n(%) 6(40.0) 9(60.0)
Status of Underlying dis. 0.301
Induction, n(%) 9(40.0) 6(40.0)
Consolidation, n(%) 3(20.0) 7(46.2)
Maintenance, n(%) 3(20.0) 2(13.3)
Median time since last chemotherapy, day 0.280
Median(range) 8(0~26) 11.0(00~17)

Abbreviations : ITZA, itraconazole; ABV, amphotericin B; n, number; yr, year; dis, disease; ALL, acute

lymphobalstic leukemia; AML, acute myeloid leukemia
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Fig. 1. WBC and ANC. This graph is noted mean
WBC and absolute neutrophil count during the
periods of antibiotics and antifungal treatment. The
WBC and ANC count of ITZA treatment group
increased early days of treatment, so duration of
neutropenia of ITZA treatment group is shorter
than ABV group. Abbreviations : WBC, white blood
cell, ANC, absolute neutrophil count; ABV-W,
white blood cell count of amphotericin B treatment
group; ABV-A, absolute neutrophil count of am-
photericin B treatment group; ITZA-W, white blood
cell count of itraconazole treatment group itracona-
zole; ITZA-A, absolute neutrophil count of itra-
conazole treatment group.
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Fig. 2. Serum creatinine level. This graph shows
that the serum creatinine levels is higher in ABV
group than ITZA group. But this difference is not
statistically significant. Abbreviations : ITZA, itra-
conazole; ABV, amphotericin B.
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Fig. 3. Abnormal laboratory findings. The most
common abnormal laboratory finding in ABV
group is hypokalemia. Nephrotoxicity and hypona-
tremia in ABV group is more frequent than ITZA
group. Abbreviations : ITZA, itraconazole; ABYV,
amphotericin B; AST, aspartate aminotransferase;
ALT, alanine transferase; BUN, blood urea nitro-
gen; Cr, creatinine; LDH, lactate dehydrogenase.
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Fig. 4. Adverse events. The frequency of adverse
events in both groups is noted. The adverse events
such as fever, rigors, diarrthea, rash and agitation
are more frequent in ABV group. Abbreviations :
ITZA, itraconazole; ABV, amphotericin B.
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Fig. 5. Inflammatory cytokines(A. IL-1 3, B. TNF-
a). After the infusion of antifungal agent, the in-
flammatory cytokines are increased in ABV group.
(A) The peak point of interleukin-15 is on 3
hour after 1Ist infusion of ABV. (B) The peak
point of tumor necrosis factor-@¢ is on the 24
hours after infusion of ABV. Abbreviations : ITZA,
itraconazole; ABV, amphotericin B; AB, antibiotics
use day; AF, antifungal agent use day; AF3h, anti-
fungal agent use after 3 hour.
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Fig. 6. Anti-inflammatory cytokines(A. IL-1Ra, B.
IL-4). After the infusion of antifungal agent, the
anti-inflammatory cytokines are more decreased in
the ABV group than in the ITZA group. Abbrevi-
ations : ITZA, itraconazole; ABV, amphotericin B;
AB, antibiotics use day; AF, antifungal agent use
day; AF3h, antifungal agent use after 3 hour.
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Fig. 7. IL-1Ra/IL-1 3. This graph shows that the
ratio of IL-1Ra/IL-1/3 is markedly decreased in
ABV group after the infusion of antifungal agent.
Abbreviations : ITZA, itraconazole; ABV, ampho-
tericin B; AB, antibiotics use day; AF, antifungal
agent use day; AF3h, antifungal agent use after 3
hour.
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Fig. 8. Treatment responses. The complete response
is 14 cases in ABV group and 12 cases in ITZA.
There was no significant difference in both treat-
ment groups(P>0.05). Abbreviation : ITZA, itracona-
zole; ABV, amphotericin B.
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TNF- ¢ o] A& AAY ¥#atk olje} IL-1Ra®] A
AL AFste] fEsle Zgo] A I P
& AFellAE ABV AHE Al IL-1, TNF-a 7} <5
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AFA AlE7HIQ TNF-o 7t dsEo] IR
Ao g Aztxlv] FAAE Agsta dRTFAE A
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