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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

Interactions
Posaconazole is metabolised by the uridine diphos-
phate glucuronosyltransferase UGT1A4, and is a sub-
strate for p-glycoprotein. The use of drugs that either
inhibit (for example, clarithromycin, erythromycin,
ciclosporin, and verapamil) or induce (see below)
enzymes in this pathway may increase or decrease
plasma-posaconazole concentrations, respectively.
Rifabutin and phenytoin have been shown to decrease
plasma-posaconazole concentrations and a similar ef-
fect may be expected with rifampicin, carbamazepine,
primidone, and phenobarbital. Concentrations of posa-
conazole are reduced by cimetidine possibly due to re-
duced absorption of posaconazole as a result of de-
creased acid production and reduced posaconazole
concentrations may also be expected with other H2-an-
tagonists and proton pump inhibitors. 

Posaconazole is an inhibitor of the cytochrome P450
isoenzyme CYP3A4 and concentrations of other drugs
that are metabolised by this enzyme pathway may be
increased by posaconazole. Increased plasma concen-
trations of astemizole, cisapride, halofantrine, pimoz-
ide, quinidine, and terfenadine could be expected and
concomitant use is contra-indicated because of the risk
of cardiac arrhythmias including torsade de pointes.
Use with ergot alkaloids such as ergotamine and dihy-
droergotamine is also contra-indicated because of the
possible risk of ergotism. HMG-CoA reductase inhibi-
tors such as atorvastatin, lovastatin, and simvastatin are
contra-indicated as concomitant use as been associated
with rhabdomyolysis. Increased plasma concentrations
of sirolimus and tacrolimus have been noted; doses of
sirolimus and tacrolimus may need to be reduced and
concentrations monitored. Similarly, dose reduction
with monitoring is recommended for ciclosporin.
Close monitoring of blood glucose is necessary if posa-
conazole is used with oral hypoglycaemics such as the
sulfonylureas. Dose reductions may be needed for cal-
cium-channel blockers, digoxin, vinca alkaloids, and
some benzodiazepines (such as alprazolam, mida-
zolam, and triazolam). It is expected that posaconazole
will increase the concentrations of HIV-protease inhib-
itors and NNRTIs. 

Interactions may occur where both posaconazole and
the other drug are affected. Examples are ciclosporin
(where concentrations of both posaconazole and
ciclosporin are increased) and rifabutin (where concen-
trations of posaconazole are reduced but those of rifab-
utin are increased). 

For further information on interactions between drugs
metabolised by the cytochrome P450 isoenzyme
CYP3A and azoles, see under Itraconazole, p.537.

◊ For reviews of drug interactions with azole antifungals, see
Itraconazole, p.537.

Antimicrobial Action
Posaconazole is a triazole antifungal drug that in sensi-
tive fungi inhibits the enzyme lanosterol 14α-demeth-
ylase (CYP51) resulting in the impairment of ergoster-
ol synthesis in fungal cell membranes. Posaconazole
has activity against Candida spp., Aspergillus spp.,
Coccidioides immitis, Fonsecaea pedrosoi, and some
species of Fusarium and zygomycetes.

Pharmacokinetics
Posaconazole exhibits linear pharmacokinetics after
single and multiple doses with a high fat meal. No fur-
ther increases in plasma concentration are seen with
doses above 800 mg daily. It is slowly absorbed from
the gastrointestinal tract and has a large volume of dis-
tribution. Peak plasma concentrations occur about 5
hours after an oral dose. Steady state plasma-posacona-
zole concentrations occur after 7 to 10 days of multiple
dosage. Plasma protein binding is over 98%. 

Metabolism plays only a minor role in the elimination
of posaconazole; most circulating metabolites are glu-

curonide conjugates with only small amounts of oxida-
tive metabolites. Posaconazole is slowly eliminated
with a mean elimination half-life of 35 hours. The main
elimination route of posaconazole is via the faeces
(77%) where 66% of a dose is excreted unchanged.
About 14% of a dose is excreted in the urine with only
trace amounts excreted unchanged.
◊ Reviews.
1. Courtney R, et al. Pharmacokinetics, safety, and tolerability of

oral posaconazole administered in single and multiple doses in
healthy adults. Antimicrob Agents Chemother 2003; 47:
2788–95.

Uses and Administration
Posaconazole is an oral triazole antifungal used in the
treatment of severe oropharyngeal candidiasis. It is
also indicated in the treatment of invasive aspergillosis,
chromoblastomycosis, coccidioidomycosis, fusariosis,
or mycetoma infections in patients who are resistant to,
or intolerant of, other antifungals. Posaconazole is also
given for the prophylaxis of fungal infections in pa-
tients who are at high risk for invasive fungal disease
due to prolonged neutropenia. 
Posaconazole is given orally as a suspension; doses
should be given with a meal, or a nutritional supple-
ment in those who cannot tolerate food, in order to en-
hance oral absorption and ensure adequate exposure. 
For the treatment of oropharyngeal candidiasis posa-
conazole is given in a loading dose of 200 mg on the
first day, followed by 100 mg daily for 13 days. In pa-
tients with oropharyngeal candidiasis refractory to itra-
conazole and/or fluconazole, posaconazole is given at
a dose of 400 mg twice daily. 
In patients with refractory invasive systemic fungal
infections, it is given at a dose of 400 mg twice daily.
Patients not tolerating food or nutritional supplements
should take 200 mg four times daily. 
In the prophylaxis of invasive fungal infections, the
recommended dose is 200 mg three times daily. Treat-
ment is continued until recovery from neutropenia or
immunosuppression. In patients undergoing cytotoxic
chemotherapy for haematological malignancies, or
haematopoietic stem-cell transplantation, treatment
should begin several days before the anticipated onset
of neutropenia and continue for 7 days after the neu-
trophil count rises above 500 cells/mm3.
◊ References.
1. Herbrecht R. Posaconazole: a potent, extended-spectrum triazole

anti-fungal for the treatment of serious fungal infections. Int J
Clin Pract 2004; 58: 612–24. 

2. Segal BH, et al. Posaconazole as salvage therapy in patients with
chronic granulomatous disease and invasive filamentous fungal
infection. Clin Infect Dis 2005; 40: 1684–8. 

3. Keating GM. Posaconazole. Drugs 2005; 65: 1553–67. 
4. Raad II, et al. Safety of long-term oral posaconazole use in the

treatment of refractory invasive fungal infections. Clin Infect Dis
2006; 42: 1726–34. 

5. Nagappan V, Deresinski S. Posaconazole: a broad-spectrum tri-
azole antifungal agent. Clin Infect Dis 2007; 45: 1610–7. 

6. Frampton JE, Scott LJ. Posaconazole : a review of its use in the
prophylaxis of invasive fungal infections. Drugs 2008; 68:
993–1016.

Preparations
Proprietary Preparations (details are given in Part 3)
Austral.: Noxafil; Cz.: Noxafil; Fr.: Noxafil; Gr.: Noxafil; Neth.: Noxafil;
NZ: Noxafil; Pol.: Noxafil; Swed.: Noxafil; UK: Noxafil; USA: Noxafil.

Propionic Acid
E280; E283 (potassium propionate); Kwas propionowy; Propa-
noico, ácido. Propanoic acid.
Пропионовая Кислота
C2H5.CO2H = 74.08.
CAS — 79-09-4.

Pharmacopoeias. In Fr. Also in USNF. 
USNF 26 (Propionic Acid). An oily liquid having a slight pun-
gent, rancid odour. Miscible with water, with alcohol, and with
various other organic solvents. Store in airtight containers.

Calcium Propionate

E282. Calcium propanoate.

Пропионат Кальция

(C3H5O2)2Ca = 186.2.

CAS — 4075-81-4 (anhydrous calcium propionate);
56744-45-7 (calcium propionate monohydrate).

Sodium Propionate

E281; Natrii propionas; Natrio propionatas; Natriumpropionaat-
ti; Natriumpropionat; Nátrium-propionát; Propionan sodný; Pro-
pionato de sodio; Sodium, propionate de. Sodium propanoate.

Пропионат Натрия

C3H5NaO2 = 96.06.

CAS — 137-40-6 (anhydrous sodium propionate); 6700-
17-0 (sodium propionate hydrate).

ATC — S01AX10.

ATC Vet — QA16QA02; QS01AX10.

Pharmacopoeias. In Eur. (see p.vii). Also in USNF. 
Ph. Eur. 6.2 (Sodium Propionate). Slightly hygroscopic colour-
less crystals or white or almost white powder. Freely soluble in
water; sparingly soluble in alcohol; practically insoluble in
dichloromethane. A 2% solution in water has a pH of 7.8 to 9.2.
Store in airtight containers. 
USNF 26 (Sodium Propionate). Colourless transparent crystals
or a granular crystalline powder; odourless or with a faint acetic-
butyric odour. Deliquescent in moist air. Soluble 1 in 1 of water,
1 in 0.65 of boiling water, and 1 in 24 of alcohol; practically in-
soluble in chloroform and in ether. Store in airtight containers.

Profile
Propionic acid and its salts are antifungals. Calcium and sodium
propionate have been used topically, usually with other antimi-
crobials for the treatment of dermatophyte infections. Eye drops
containing sodium propionate have also been used. 

Propionic acid and its calcium, sodium, and potassium salts are
used in the baking industry as inhibitors of moulds.

Preparations

Proprietary Preparations (details are given in Part 3)
Ital.: Propionat.

Multi-ingredient: Arg.: Cicatrol; Farm-X; Fungicida†; Hipoglos Cicatri-
zante; Novo Miconol; Piecidex†; Plusderm†; Austral.: Mycoderm; Austria:
Dermowund; Braz.: Andriodermol; Colpagex N; Gynax-N; Micotox†;
Vagitrin-N; Canad.: Amino-Cerv; Chile: Fittig; Fr.: Dermacide; Otoralgyl a
la phenylephrine†; Hong Kong: Mycoderm; Indon.: Decyline; Israel: Ot-
omycin; Malaysia: Mycoderm; S.Afr.: Neopan; USA: Amino-Cerv; Pro-
phyllin; Venez.: Diodonato†.

Pyrrolnitrin (USAN, rINN)

52230; NSC-107654; Pirrolnitrina; Pyrrolnitrine; Pyrrolnitrinum.
3-Chloro-4-(3-chloro-2-nitrophenyl)pyrrole.

Пирролнитрин

C10H6Cl2N2O2 = 257.1.

CAS — 1018-71-9.

ATC — D01AA07.

ATC Vet — QD01AA07.

Pharmacopoeias. In Jpn.

Profile
Pyrrolnitrin is an antifungal antibiotic isolated from Pseu-
domonas pyrrocinia and applied topically in the treatment of su-
perficial fungal infections.

Preparations

Proprietary Preparations (details are given in Part 3)
Ital.: Micutrin.

Multi-ingredient: Ital.: Micutrin Beta†; Port.: Pirrolfungin†.
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Ravuconazole (pINN)

BMS-207147; ER-30346; Ravuconazol; Ravuconazolum. 4-{2-
[(1R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-1-methyl-3-(1H-
1,2,4-triazol-1-yl)propyl]-4-thiazolyl}-benzonitrile.

Равуконазол

C22H17F2N5OS = 437.5.

CAS — 182760-06-1.

Profile
Ravuconazole is a triazole antifungal said to possess a broader
spectrum of activity than fluconazole or itraconazole. It is under
investigation for the treatment of systemic fungal infections.

Sertaconazole Nitrate (BANM, rINNM)

Nitrato de sertaconazol; Sertaconazole, nitrate de; Sertaconazoli
nitras; Sertakonatsolinitraatti; Sertakonazol Nitrat; Sertakonazol-
nitrat; Sertakonazol-nitrát; Sertakonazolo nitratas; Szertakona-
zol-nitrát. (±)-1-{2,4-Dichloro-β-[(7-chlorobenzo[b]thien-3-yl)-
methoxy]phenethyl}imidazole nitrate.

Сертаконазола Нитрат

C20H15Cl3N2OS,HNO3 = 500.8.

CAS — 99592-32-2 (sertaconazole); 99592-39-9 (serta-
conazole nitrate).

ATC — D01AC14.

ATC Vet — QD01AC14.

(sertaconazole)

Pharmacopoeias. In Eur. (see p.vii). 
Ph. Eur. 6.2 (Sertaconazole Nitrate). A white or almost white
powder. Practically insoluble in water; sparingly soluble in alco-
hol and in dichloromethane; soluble in methyl alcohol. Protect
from light.

Profile
Sertaconazole is an imidazole antifungal used topically as the ni-
trate as a 2% cream, gel, solution, or powder in the treatment of
superficial candidiasis, dermatophytosis, seborrhoeic dermatitis,
and pityriasis versicolor. In the treatment of vaginal candidiasis
it is used as a 2% vaginal cream daily for 7 or 8 days or as a single
dose of a 300-mg or 500-mg pessary. 

For a discussion of the caution needed when using azole antifun-
gals during pregnancy, see under Pregnancy in Precautions of
Fluconazole, p.532.

Preparations

Proprietary Preparations (details are given in Part 3)
Arg.: Zalain†; Austria: Zalain†; Braz.: Gyno Zalain; Zalain; Chile: Trom-
derm; Zalain; Cz.: Zalain†; Ger.: Mykosert; Zalain; Gr.: Fuganol†; Hong
Kong: Zalain; Hung.: Zalain; Indon.: Dermofix; Ital.: Sertacream; Serta-
derm; Sertadie; Sertagyn; Zalain†; Malaysia: Zalain†; Philipp.: Zalain;
Port.: Dermofix; Sertopic; Rus.: Zalain (Залаин); Singapore: Zalain;
Spain: Dermofix; Dermoseptic; Gine Zalain; Ginedermofix; Zalain; Thai.:
Zalain; Turk.: Zalain; USA: Ertaczo; Venez.: Zalain.

Siccanin (rINN)

Sicanina; Siccanine; Siccaninum. (13aS)-1,2,3,4,4aβ,-
5,6,6a,11bβ,13bβ-Decahydro-4-4-6aβ,9-tetramethyl-13H-ben-
zo[a]furo[2,3,4-mn]xanthen-11-ol.
Сикканин
C22H30O3 = 342.5.
CAS — 22733-60-4.

Pharmacopoeias. In Jpn.
Profile
Siccanin is obtained from Helminthosporium siccans, a parasitic
organism of rye grass It has antifungal activity and is used topi-
cally as a 1% ointment for dermatophyte infections.

Sodium Parachlorobenzoate
Sodium p-Chlorobenzoate.
Натрий Парахлорбензоат
C7H4ClNaO2 = 178.5.
CAS — 3686-66-6.

Profile
Sodium parachlorobenzoate has antifungal activity and is used as
a 4% powder in the treatment of fungal skin infections (p.521).
Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Hung.: Mycosid.

Sulconazole Nitrate (BANM, USAN, rINNM)

Nitrato de sulconazol; RS-44872; RS-44872-00-10-3; Sulcona-
zole, Nitrate de; Sulconazoli Nitras; Sulkonazol Nitrat. 1-[2,4-
Dichloro-β-(4-chlorobenzyl)thiophenethyl]imidazole nitrate.
Сульконазола Нитрат
C18H15Cl3N2S,HNO3 = 460.8.
CAS — 61318-90-9 (sulconazole); 61318-91-0 (sulcona-
zole nitrate).
ATC — D01AC09.
ATC Vet — QD01AC09.

(sulconazole)

Pharmacopoeias. In Fr. and US. 
USP 31 (Sulconazole Nitrate). A white to off-white crystalline
powder. Soluble 1 in 3333 of water, 1 in 100 of alcohol, 1 in 130
of acetone, 1 in 333 of chloroform, 1 in 286 of dichloromethane,
1 in 2000 of dioxan, 1 in 71 of methyl alcohol, 1 in 10 of pyrid-
ine, and 1 in 2000 of toluene. Protect from light.
Adverse Effects and Precautions
Local reactions including blistering, burning, itching, and ery-
thema have been reported after sulconazole use. 
For a discussion of the caution needed when using azole antifun-
gals during pregnancy, see under Pregnancy in Precautions of
Fluconazole, p.532.
Antimicrobial Action
Sulconazole is an imidazole antifungal with activity against der-
matophytes, Candida spp., and Malassezia furfur.
Uses and Administration
Sulconazole is an imidazole antifungal used topically as the ni-
trate once or twice daily as a 1% cream or solution in the treat-
ment of fungal skin infections including dermatophyte infections
and pityriasis versicolor (p.521), and candidiasis (p.518).
Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Antifungal; Minot†; Belg.: Myk-1; Fr.: Myk; Irl.: Exelderm†; Neth.:
Myk-1; Turk.: Exelderm; UK: Exelderm; USA: Exelderm.

Terbinafine (BAN, USAN, rINN)

SF-86-327; SF-86327; Terbinafiini; Terbinafin; Terbinafina; Terbin-
afinum. (E)-6,6-Dimethylhept-2-en-4-ynl(methyl)-(1-naphthyl-
methyl)amine.
Тербинафин
C21H25N = 291.4.
CAS — 91161-71-6.
ATC — D01AE15; D01BA02.
ATC Vet — QD01AE15; QD01BA02.

Terbinafine Hydrochloride (BANM, rINNM)

Hidrocloruro de terbinafina; Terbinafiinihydrokloridi; Terbinafin
Hidroklorür; Terbinafine, chlorhydrate de; Terbinafin-hydrochlo-
rid; Terbinafinhydroklorid; Terbinafini hydrochloridum; Terbinafiny
chlorowodorek.
Тербинафина Гидрохлорид
C21H26ClN = 327.9.
CAS — 78628-80-5.
ATC — D01AE15; D01BA02.
ATC Vet — QD01AE15; QD01BA02.

Pharmacopoeias. In Eur. (see p.vii) and US. 
Ph. Eur. 6.2 (Terbinafine Hydrochloride). A white or almost
white powder. Very slightly or slightly soluble in water; freely
soluble in dehydrated alcohol and in methyl alcohol; slightly sol-
uble in acetone. Protect from light. 
USP 31 (Terbinafine Hydrochloride). A white or off-white pow-
der. Very slightly or slightly soluble in water; freely soluble in de-
hydrated alcohol and in methyl alcohol; slightly soluble in ace-
tone; Protect from light.

Adverse Effects
The most frequent adverse effects after oral use of ter-
binafine hydrochloride are gastrointestinal disturbanc-
es such as nausea, diarrhoea, and mild abdominal pain.
Loss or disturbance of taste may occur and occasional-
ly may be severe enough to lead to anorexia and weight
loss. Other frequent adverse effects include headache
and skin reactions, including rash or urticaria, some-
times with arthralgia or myalgia. Severe skin reactions
including angioedema, photosensitivity, Stevens-John-
son syndrome, and toxic epidermal necrolysis have oc-
curred rarely. Liver dysfunction with isolated reports of
cholestasis, hepatitis, and jaundice, has occurred and
there have also been rare cases of hepatic failure, some-
times leading to death or needing liver transplantation,
in patients both with and without pre-existing liver dis-
ease. Other rare adverse effects include paraesthesia,
hypoaesthesia, dizziness, malaise, fatigue, and alo-
pecia. Haematological disorders including neutrope-
nia, thrombocytopenia, and agranulocytosis, psychiat-
ric disturbances such as depression and anxiety, and
precipitation or exacerbation of cutaneous and system-
ic lupus erythematosus have been reported very rarely. 
There may be local reactions after topical use of terbin-
afine.
Incidence of adverse effects. Postmarketing surveillance of
about 10 000 patients1 suggested the following incidences of ad-
verse effects to oral terbinafine: gastrointestinal symptoms,
4.7%; dermatological effects, 3.3%; CNS symptoms (commonly
headache), 1.8%; taste disturbances, 0.6%; and transient distur-
bances in liver function, 0.1%. Serious adverse effects possibly
or probably related to terbinafine included angioedema, bron-
chospasm, erythema multiforme, extended stroke, and unilateral
leg oedema. Combined data from 25 884 patients from this and
3 further studies2 generally confirmed these results. Overall, ad-
verse effects were reported in 10.5% of patients and caused treat-
ment to be stopped in 5.3%. Serious adverse effects probably or
possibly related to terbinafine occurred in 12 patients (0.046%).
1. O’Sullivan DP, et al. Postmarketing surveillance of oral terbin-

afine in the UK: report of a large cohort study. Br J Clin Phar-
macol 1996; 42: 559–65. 

2. O’Sullivan DP. Terbinafine: tolerability in general medical prac-
tice. Br J Dermatol 1999; 141 (suppl 56): 21–5.
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