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Oral antifungal agents

Nucha Niumpradit MD.

ABSTRACT:

NIUMPRADIT N. ORAL ANTIFUNGAL AGENTS. THAI J DERMAOL 2003;19:131-148.

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, PHRAMONGKUTKLAO
HOSPITAL, BANGKOK, THAILAND.

Oral antifungals advanced greatly since the introduction of griseofulvin, a drug with narrow-spectrum
of activity against dermatophytes. The following era is the discovery of the azole antifungals including
ketoconazole, itraconazole and fluconazole that have broard-spectrum of activities. Terbinafine is the first oral
antifungal that has fungicidal effect and enables us to treat many kinds of fungal infections successfully.
However, there is still no “ ideal” drug that could cover all kinds of fungal infections. At present, there are
many drug-resistance organisms, various side effects of the drugs as well as drug interactions. Antifungals such
as voriconazole, ravuconazole and posaconazole are new members of the azoles. A new group of antifungal
with unique mechanism of action such as the echinocandins were developed in attempt to “fix” all the
antifungal pitfalls. The mode of action, pharmacokinetics, clinical use, side effects and drug interactions of

these drugs were reviewed in this article.
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ravuconazole, posaconazole, ecchinocandins
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139N 3 U’lﬂlﬂﬂ']ﬂﬂaﬂﬂlﬂuul‘]’u cytochrome P450 3A4

Enzyme Substrates Inducers Inhibitors

CYP3A4 Simvastatin®* Isoniazid Itraconazole
Lovastatin Rifampicin Ketoconazole
Digoxin Carbamazepine Fluconazole (>200mg/d)
Quinidine* Phenobarbital Cimetidine
Dofetilide*® Phenytoin Clarithromycin
Carbamazepine Nevirapine Erythromycin
Astemizole* Griseofulvin Grape fruit juice
Terfenadine* Indinavir
PiniOzitiek Nelfinavir
Alprazolam Ritonavir
Diazepam Saquinavir

Amiodarone

Oral midazolam*

Triazolam*
Cisapride*
Cyclosporine

Tacrolimus

Oral hypoglycemics

Indinavir
Ritonavir
Saquinavir

Warfarin

Oral contraceptive

Vinblastine
Vincristine
Ketoconazole
Quinidine

Quinine

9

* g1 195U CYP3A4 inhibitors
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M9 4 neIveaiueu 19l cytochrome P450 2C

Enzyme Substrates Inducer Inhibitors
CYP2C Anmitriptyline Rifampicin Fluconazole
Celecoxib Amiodarone
Desogestrel Fluoxamine
Diclofenac Gemfibrozil
Fluoxetine Isoniazid
Fluvastatin Trimethoprim
Glyburide Lovastatin
Ibuprofen Phenylbutazone
Mefenamic acid Imatinib mesylate
Naproxen
Nateglinide
Phenytoin
Piroxicam
Tamoxifen
Tolbutamide
Warfarin
M 5 e l93] cytochrome P450 2D6
Enzyme Substrates Inhibitors
CYP2D6 Amitriptyline Terbinafine
Imipramine Cimetidine
Nortriptyline Amitriptyline
Phenelzine Clomipramine
Perphenazine Haloperidol
Thioridazine Quinidine
Ritonavir
Risperidone Paroxetine
Flecainide Propafenone
Propafenone Fluoxetine
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59NLanNAY

References

j

Oxford AE, Raistrick H, Simonart P. Studies in
biochemistry of micro-organisms: griseofulvin
C,,H,,0,Cl a metabolic product of Penicillium
griseofu?vum. Biochem J 1939; 33: 240-8.

Bennett ML, Fleischer AB, Loveless JW, et al.
Oral griseofulvin remains the treatment of choice
for tinea capitis in children. Pediatr Dermatol
2000; 17: 304-9.

Gupta AK, Adam P, Dlova N, et al. Therapeutic
options for the treatment of tinea capitis caused
by Trichophyton species: griseofulvin versus the
new oral antifungal agents, terbinafine,
itraconazole, and fluconazole. Pediatr Dermatol
2001; 18: 433-8.

Korting H.C., Korting M.S. Is tinea unguium still
widely curable? A review three decades after the
introduction of griseofulvin. Arch Dermatol
1992; 128: 243-8.

Hofmann H, Brautigam M, Weidinger G, et al.
Treatment of toenail onychomycosis. A
randomized, double-blind study with terbinafine
and griseofulvin. Arch Dermatol 1995; 131: 919-
22,

Reynolds JEF, Parfitt K, eds. Martindale. The
extra pharmacopoeia. 35th ed. London: Royal
pharmaceutical society 1996.

Gupya AK, Kohli Y, Li A, et al. In vitro
susceptibility of the seven Malassezia species to
ketoconazole, voriconazole, itraconazole and
terbinafine. Br J Dermatol 2000; 142: 758-65.

Zias N. Pityriasis versicolor with ketoconazole. J
Am Acad Dermatol 1989; 20: 703-4.

Sadeque JB, Shahidullah M, Shah OR, et al.
Systemic ketoconazole in the treatment of tinea
versicolor. Int J Dermatol. 1995; 34: 504-5.

10.

12.

13,

14.

15.

16.

)l

18.

19.

20.

Z1.

22.

23.

24.

25:

Faergemann J, Djarv L. Tinea versicolor:
treatment and prophylaxis with ketoconazole.
Cutis. 1982; 30: 542-5.

Lake-Bakaar G, Scheuer PJ, Sherlock S. Hepatic
reactions associated with ketoconazole in the
United Kingdom. BMJ. 1987; 294: 419-22.

Mackay-Wiggan J, Elewski BE, Scher RK. The
diagnosis and treatment of nail disorders:
systemic antifungal therapy. Dermatol Ther.
2002; 15:78-88.

Havu V, Brandt H, Heikkila H, et al. Continuous
and intermittent itraconazole dosing schedules for
the  treatment of  onychomycosis: a
pharmacokinetic comparison. Br J Dermatol
1999; 140: 96-101.

Hickman JG. A double-blind, randomized,
placebo-controlled evaluation of short-term
treatment with oral itraconazole in patients with
tinea versicolor. ] Am Acad Dermatol 1996; 34:
785-7.

Del Palacio Hernandez A, Frias-Iniesta J,
Gonzalez-Vello O, et al. Itraconazole therapy in
pityriasis versicolor. Br J Dermatol 1986; 115:
217-25.

Faergemann J, Gupta AK, Mofadi AA, et al.
Efficacy of itraconazole in the prophylactic
treatment of pityriasis versicolor. Arch Dermatol
2002; 138: 69-73.

Ginter G. Microsporum canis infections in
children: results of a new oral antifungal therapy.
Mycoses 1996; 39: 265-9.

Havu V, Brandt H, Heikkila H, et al. A double-
blind, randomized study comparing itraconazole
pulse therapy with continuous dosing for the
treatment of toe-nail onychomycosis. Br J
Dermatol 1997; 136: 230-4.

Gupta AK, Ryder JE. The use of oral antifungal
agents to treat onychomycosis. Dermatol Clin
2003; 21: 469-79.

Queiroz-Telles F. Purim KS, Fillus JN, et al.
Itraconazole in the treatment of
chromoblastomycosis due to Fonsecaea pedrosoi.
Int J Dermatol 1992; 31: 805-12.

Kumarasinghe = SP,  Kumarasinghe = MP.
Itraconazole pulse therapy in
chromoblastomycosis. Eur J Dermatol. 2000; 10:
220-2

Sharkey PK, Rinaldi MG, Dunn JF, et al. High-
dose itraconazole in the treatment of severe

mycoses. Antimicrob Agents Chemother 1991;
35: 707-13.

Beule KD. Itraconazole: pharmacology, clinical

picture and future development. Int J Antimicrob
agents 1996; 6: 175-81.

Janssen-Ortho. Investgator;sn brochure: sporonox
oral solution RO051211.3 " edition. Titusville,
NlJ:Janssen Pharmaceutica 1996.

Gupta AK, Solomon RS, Adam P. Itraconazole
oral solution for the treatment of tinea capitis. Br
J Dermatol 1998; 139: 104-6.



148

Niumpradit N

Thai J Dermatol, July-September 2003

26.

27,

28.

29,

30.

.

32.

33,

34,

35

36.

3.

38.

Willems L, Gees R, Beule K. Itraconazole oral
solution and intravenous formulations: a review
of pharmacokinetics and pharmacodynamics
2001; 26: 159-69.

Sporonox(itraconazole). Package
information. Titusville, NJ.
Pharmaceutica 2001.

Rex JH, Rinaldi MG, Pfaller MA. Resistance of
Candida species to fluconazole. Antimicrob
agents chemother 1995; 39:1-8.

Scher RK, Brenneman D, Rich P, et al. A
placebo-controlled, randomized, double-blind
trial of once-weekly fluconazole(150, 300 and
450 mg) in the treatment of distal subungual
onychomycosis of the toenail. J Am Acad
Dermatol 1998; 38: S77-86.

Drake L, Bebel D, Stewart DM, et al. Once
weekly fluconazole (150, 300 and 450 mg) in the
treatment of distal subungual onychomycosis of
the fingernail. ] Am Acad Dermatol 1998; 38:
S87-94.

Jeu LA, Piacenti FJ, Lyakhovetskiy AG, et al.
New Drugs: Voriconazole. Clin Ther 2003; 25:
1321-81.

Perea S, Fothergill AW, Sutton DA, et al.
Comparison of in vitro activities of voriconazole
and five established antifungal agents against
different species of dermatophytes using a broth
microdilution method. J Clin Microbiol 2001; 39:
385-8.

Hata K, Kimura J, Miki H, et al. In vitro and in
vivo antifungal activities of ER-30346, a novel
oral triazole with a broad antifungal spectrum.
Antimicrob Agents Chemother 1996; 40: 2237-
42.

Gupta AK, Tomas E. New antifungal agents.
Dermatol Clin 2003; 21: 565-76.

Balfour JA, Faulds D. Terbinafine: a review of its
pharmacodynamic and pharmakokinetic
properties, and therapeutic potential in superficial
mycoses. Drugs 1992; 43: 259-84.

Schatz F, Brautigam M, Dobrowolski E, et al.
Nail incorporation kinetics of terbinafine in
onychomycosis patients. Clin Exp Dermatol
1995; 20: 377-83.

Dragos V, Lunder M. Lack of efficacy of 6-week
treatment with oral terbinafine for tinea capitis
due to Microsporum canis in children. Pediatr
Dermatol 1997; 14: 46-8.

Haugh M, Helou S, Boissel JP, et al. Terbinafine
in fungal infections of the nails: a meta-analysis

insert
Janssen

39.

40.

41.

42,

43,

45.

46.

47.

48.

49.

50.

51.

52,

of randomized clinical trials. Br J Dermatol 2002;
147: 118-21.

Crawford F, Young P, Godfrey C, et al. Oral
treatments for toenail onychomycosis: a
systematic review. Arch Dermatol 2002; 138:
811-6.

Cribier BJ, Paul C. Long-term efficacy of
antifungals in toenail onychomycosis: a critical
review. Br J Dermatol 2001; 145: 446-52.

Sigurgeirsson B, Olafsson JH, Steinsson J, et al.
Long-term effectiveness of treatment with
terbinafine vs itraconazole in onychomycosis.
Arch Dermatol 2002; 138: 353-7.

Gupta AK, Shear NH. Terbinafine: An update. J
Am Acad Dermatol1997; 37: 979-88.

Gupta AK, Taborda PR, Sanzovo AD. Alternate
week and combination itraconazole and
terbinafine therapy for chromoblastomycosis
caused by Fonsecaea pedrosoi in Brazil. Med
Mycol 2002; 40: 529-34.

Hull PR, Vismer HF. Treatment of cutaneous
sporotrichosis with terbinafine. Br J Dermatol
1992; 126: 51-5.

Hay RJ. Therapeutic potential of terbinafine in
subcutaneous and systemic mycoses. Br J
Dermatol 1999; 141: 36-40.

Gupta AK, Kopstein J, Shear NH.
Hypersensitivity reaction to terbinafine. J Am
Acad Dermatol 1997; 36: 1018-9.

Lombardo M, Cerati M, Pazzaglia A. Acute
generalized exanthematous pustulosis induced by
terbinafine, J Am Acad Dermatol 2003; 49: 158-
9

Taberner R, Puig L, Gilaberte M, et al. Acute
generalized exanthematous pustulosis induced by
terbinafine. Eur J Dermatol 2003; 13: 313-4.

Hill VA, Chow J, Cowley N, et al. Subacute
lupus erythematosus-like eruption due to
terbinafine: report of three cases. Br J Dermatol
2003; 148: 1056.

McGregor JM, Rustin MHA. Terbinafine and
erythema multiforme. Br J Dermatol 1994; 131:
587-8.

Canuto MM, Rodero FG. Antifungal drug
resistance to azoles and polyenes. Lancet Infect
Dis 2002; 2: 550-63.

Shapiro LE, Shear NH. Drug interactions:

Proteins, pumps, and P450s. J Am Acad
Dermatol 2002: 47: 467-84.



