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=Abstract=
New Systemic Antifungal Agents and Clinical Applications
Kyong Ran Peck

Division of Infectious Diseases, Samsung Medical Center,
Sungkyunkwan University School of Medicine

O

Current antifungal agents, such as amphotericin B, fluconazole and itraconazole, have limitations in
clinical use because of toxicity, low efficacy, and drug resistance. Newer systemic antifungal agents are
available for better efficacy and lower toxicity. They include antifungal agents of a new class and a new
generation of an existing class. Caspofungin, the first available echinocandin, inhibits cell wall synthesis
and has broad antifungal spectrums. Caspofungin shows better antifungal activity against fluconazole-
resistant Candida and Aspergillus. Caspofungin was very effective in salvage therapy for amphotericin-
refractory or intolerant aspergillosis. Voriconazole, the first available second-generation triazole, is a
derivative of fluconazole. Voriconazole is more active against Aspergillus than other antifungal agents
and shows lower MIC (minimal inhibitory concentrations) against Candida. The clinical efficacy of
voriconazole in the treatment of invasive aspergillosis is superior to amphotericin B. Voriconazole has

some limitations, including visual adverse events, liver enzyme elevation as well as a number of drug
interactions. Caspofungin and voriconazole should be judiciously used in clinical practices based on

clinical efficacy, adverse events, and costs. [Kor J Med Mycol 2005; 10(4): 135-143]
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st AlAlE HAdo] A2 Aol Utk MlaEde] 2

43l FAEZE R echinocandin (glucan A 2 A)
3} nikkomycin (chitin $Hg 214) 5o] AT,

1. Caspofungin
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28 73S 2 = Ade] datAelt) &
%= 71 echinocandin A|A|Q] caspofungin (Fig. 1)
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=
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Table 1. In vitro activity of caspofungin against Candida
spp.

Species MIC Range (png/mL)
C. albicans 0.25~2

C. albicans, fluconazole-R 0.25~2

C. glabrata 0.5~2

C. krusei 1~2

C. tropicalis 0.5~2

C. guilliermondii 2—>8

C. parapsilosis 0.5~4

C. lusitaniae 0.5~4

psilosis, C. lusitaniae == C. guilliermondiiol| & 2
o] WojxIt} (Table 1). C. parapsilosisel] tha}e]
azole Al A|A|<} WA A5 80| JOort am-
photericin B9} ®H33tH Js 28] gith o
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IE HO|3L itraconazole WA Tolll= @¥& o]t}
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g A o 50 A 323 Rig

TE AgdA

=] E&ﬂrﬂ At} Fusarium, Scedosporium, zygomy-
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o] A askA &t} s Ast Al F &
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Fig. 1. Chemical structures of caspofungin (A) and voriconazole (B).
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2182 caspofungin@} f+-AFS}AL aspergillosisol] o 3]
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1. Voriconazole

Voriconazole (Fig. 1) A 2 MtH triazoleZ] 2FA]
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THAA H R e RS et A
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ﬂ

=T} (Table 2). Fluconazoleoﬂ LH #J91 C. krusei, C. gla-
brataZ ¥3sle] =E Candida spp.©ll th3ll flucona-

zole Bt} 60~1008] 723 &37F Q™. C. krusei
#AAZol gk 55 Ao A voriconazole2] F
AA Z7E vlg- 9581, 1 €]l Cyptoco-
ccus neoformans, Trichosporon beigelii, Saccharomyces
cerevisiae 52| AR 7H4AS BT,

Aspergillusell 21014 amphotericin-Bel] 143
Hol&= A terreusE X234 B ol dia] &7
Zo]t}®. A, fumigatus AH-Aoll tHalA] amphotericin
Bel| Hs|iA] At Gt 98kl 2543 asper-
gillosisell o gk ‘SE% AAME I AA a7t
w§- Sl m AE Rl /I 1 9] Bla
stomyces dermatidis, Histoplasma capsulatum, Fusarium
spp., Scedosporium apiospernum 5ol s = &3}
Zo|thB, Z1#y zygomycetesoll = &R EII}
%ing.

3) st

BT FARE AA7E om HFelx whil
FES 58%0lth. HHTFH sEE dF vko
50%0°]aL, HxAe] Fee WA FeEt 5

0 F2 7hellA CYP450 F Aol olal tiabE o
AP EES @ 23t glom 2% mvke] ofE
o] thAtEA] ¢Fa Aoz wlAddt ! Voricona-
zole?] T2 WA} 42 CYP2C19 H=e FA -
= A8 gdo] el W SHEE 7 AL
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Table 2. In vitro activity of antifungal agents (MIC range, pg/ml)

Species Fluconazole Itraconazole Voriconazole Ampbhotericin B

Candida albicans 0.06->128 0.01->8 <0.002->16

C. albicans, fluconazole-R 16— >128 0.03->8 0.015->16

C. tropicalis 0.12->128 0.015->8 <0.002->16

C. parapsilosis 0.12~16 0.015~2 <0.0002~1

C. glabrata 0.25->128 0.06—>8 0.004~8

C. krusei 2->128 0.12->4 0.015~2

Cryptococcus neoformans 0.125~16 <0.007~1 <0.007~2

Aspergillus fumigatu <0.03~32 <0.03~4 0.125~8

A. flavus 0.125~16 0.125~2 0.125~8

A. niger 0.06~8 0.25~4 0.125~8

A. terreus 0.03~0.5 0.25~2 0.5~32

Scedosporium apiospermum 0.03->16 0.01~2 1->16

S. prolificans 8->1 0.06~32 0.125->16

Fusarium solani >16 1->8 0.5~4
o] WA TbsAe] gome s Akt 8% AP ek Anal Sl e
Fozle go] dasiy AAE Fofshz Zlo] obd o}DP

Fol Wle JUFALE AdE 12400 BH 4) AEyeEE
AP 6 mgkgE 1241300te} 28] Fol F f4) oA CYPA50 FAwrel] of3f tiAbHER ofE
SO 4 mgkgE 1241701} Fol@h AT Al AEAgo] WIS (Table 3). CYPAS0S A5
Ao] A9 FE Aol FoshA 95% o] w& & 7]+ rifampin, long-acting barbiturate, carbamazepine
TEE Ho|BE HFE AA Fof & (793 AT < voriconazole®] 8% L E WFEE FA] Fo
2 npro] Ford = gl AARlo] Uk A = SHA 25=T} Phenytoin voriconazole®] FEE
AA4H FFES 80% olEtE ZAANTR A5 AN 7|EZ voriconazole?] FE=E 28|12 &2|aL

S

40 kg ool AJRle] -5 A 400 mgH, ©]F- 20
mg® S 1241 7kje) 83,
%ol 9l #Al= (Child Pugh class B) §-51-8-

F2 TL FAEHFS HHOR FojA Folji

v} o] A HA s 51HE-S veno-occlusive disease, 3
TS A T 1 o] e gl

Z 7148 SxjolA
?7} ey, Ar

s B3 A< sulfobutyl ether chclodextrin sodium
(SBECD)7} &3 =0} A58 fidd 4 lon=
A#oFEI A A28-¢] 50 mL/min ©]3}Q1 7ol = A}

voriconazole<> phenytoin®] F%EE ¥°]ZZ pheny-
toin®] T w5 HUEge] Aasipt
Voriconazole-> ergot alkaloid, terfenadine, astemizole,
quinidine, cisapride®] TIA}&A~Q1 CYP3A4%} CYP-
2092 YAlste] o] ok dF sE wo X4

¢ FUF F YomE FAG FolahA g

mt

T3} tacrolimus, cyclosporine, warfarin®] %5 0]
o2 8§58 Fo4A Foslof g} Statin, benzo-
diazepine, calcium channel blocker, sulfonylurea, proton
pump inhibitor, vinca alkaloid 5= 2|34 Fofdk
t}. Cimetidine, ranitidine, digoxin, indinavir, macrolide,

prednisolone> &% Zdo] Fasx] ety
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Table 3. Drug interactions with voriconazole

Type of Interaction, Drug Recommendation
Decreases voriconazole levels
Carbamazepine Contraindicated
Long-acting barbiturates Contraindicated
Rifampin Contraindicated
Levels increased by voriconazole
Astemizole Contraindicated
Cisapride Contraindicated
Cyclosporine Reduce dosage by one-half and monitor levels
Ergot alkaloids Contraindicated
Omeprazole Reduce dosage by one-half
Quinidine Contraindicated
Sirolimus Contraindicated
Tacrolimus Reduce dosage to one-third and monitor levels
Terfenadine Contraindicated
Warfarin Monitor prothrombin time

Decreases voriconazole levels and increased
other drug levels

Rifabutin
Phenytoin

Levels likely increased by voriconazole:
Sulfonylureas, statins, vinca alkaloids,
calcium channel blockers, benzodiazepines

Contraindicated
Double voriconazole dosage and monitor for phenytoin levels

Monitor effect of drug and consider decreasing dosage when
voriconazole is added

F2Rgo]l A EAEA gou A7HA] Tag
F2pgol Sl AlZPEell, E71% o), Ja- Bl
ojty. 7P &3 282 AL Azl (pho-
topsia, FA5) = F 30%2] FHAfellA viehtd)
Sdo R Aol Aol sEAl BHolAY w4l
(photophobia)e] WERATE EA2 oz ok4] F<]] 30
& ool S8l AlkelA oF 302 3F A&
FE Fo 15¢Y O]lﬂoﬂ ”L‘gai’ 74]i T ?'SHE

o

e T e e R R B 7 L=
Azlo] F HAZ gk FARg1u| (19%),

73| 3FA T Stevens-Johnson F-$-T, toxic epi-

O

Z
o
Q= gj\oh;]_ ZAyo] Alstk O.%oﬂb oks =
&
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Q1 P Ity )% oS &%) v
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line phosphataset} U] FH F=x]2] A5k HIY]
ATk O el = =

A}, B, BhA] Go] HAsiy

Voriconazole®} amphotericin B] H]xl ol
%4 aspergillosisol] thet 12} X &3A| 24 X5 53
So| A7} 53%9) 32%, AESo] 47t 71%9} 58%
2 voriconazole?] X& FI7} O -SR0S, A
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