
Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

VoriconazoleApotex50mgFilm-coatedtablets

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Each tabletcontains50mgvoriconazole

Excipient(s)with knowneffect:

VoriconazoleApotex50mg film-coatedtablets:
Each tabletcontains91.00mg lactosemonohydrate.

For thefull list of excipients,seesection6.1.

3 PHARMACEUTICAL FORM

Film-coatedtablet.
White coloured,round-shaped,film-coated tablet(size: 7.0 mm) engraved “APO” on onesideand “VOR” over “50”
on theotherside.

4 CLINICAL PARTICULARS

4.1 Therapeutic Indications

Voriconazole,is a broadspectrum,triazoleantifungalagentand is indicated in adults andchildren aged2 yearsand
above as follows:

Treatment of invasiveaspergillosis.

Treatment of candidemia in non-neutropenicpatients.

Treatment of fluconazole-resistantseriousinvasive Candidainfections (including C. krusei). Treatmentof serious
fungalinfectionscausedby Scedosporiumspp.andFusarium spp.

Voriconazole Apotex should be administered primarily to patients with progressive,possibly lif e-threatening
infections.

Prophylaxis of invasivefungalinfections in high risk allogeneic hematopoietic stemcell transplant(HSCT)recipients.

4.2 Posology and method of administration

Posology
Electrolyte disturbances such as hypokalaemia, hypomagnesaemia and hypocalcaemia should be monitored and
corrected,if necessary, prior to initiationandduring voriconazole therapy(see section 4.4).
VoriconazoleApotex is available as 50mgfilm-coated tabletsand200mg fil m-coatedtablets. 
 
Treatment
Adults  
Therapymustbe initiated with thespecified loading doseregimenof either intravenousor oral VoriconazoleApotex
to achieve plasma concentrationson Day 1 thatarecloseto steadystate. On thebasis of thehigh oral bioavailability
(96 %; see section 5.2), switching between intravenous and oral administration is appropriate when clinically
indicated.
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Detailedinformationondosagerecommendationsis providedin thefollowing table:

* Thisalsoappliesto patientsaged15years and older.

Duration of treatment
Treatment durationshould be asshortaspossibledependingon thepatient’s clinical andmycologicalresponse. Long
termexposureto voriconazolegreaterthan180days(6 months)requirescareful assessmentof thebenefit-risk balance
(seesections4.4and5.1).

Dosage adjustment (Adults)
If patient responseto treatmentis inadequate, the maintenance dose may be increasedto 300 mg twice daily for oral
administration. Forpatients less than40kg theoral dose maybeincreased to 150mg twicedaily.

If patient is unable to tolerate treatmentat a higher dose,reducetheoral doseby 50mg stepsto the200mg twice daily 
(or 100mg twicedaily for patients less than40kg) maintenancedose.

In caseof useasprophylaxis, referbelow.
Children (2 to <12 years) and young adolescents with low body weight (12 to 14 years and <50 kg)
Voriconazole should be dosedas children as theseyoung adolescents may metabolize voriconazolemore similarly to
childrenthanto adults.

Therecommendeddosingregimen is asfollows:

Note: Basedon a populationpharmacokinetic analysisin 112 immunocompromisedpaediatricpatientsaged 2 to <12
yearsand26 immunocompromisedadolescentsaged12 to <17years.

It is recommendedto initiate the therapywith intravenousregimen,andoral regimenshouldbe consideredonly after
there is a significant clinical improvement. It should be noted that an 8 mg/kg intravenousdose will provide
voriconazole exposureapproximately 2-fold higherthan a 9 mg/kgoral dose.

Theseoral doserecommendationsfor children are basedon studies in which voriconazolewas administered as the
powder for oral suspension. Bioequivalence between the powder for oral suspensionand tablets has not been
investigatedin a paediatricpopulation.Considering theassumed limited gastroenteric transittime in paediatricpatients,
theabsorption of tabletsmay bedifferent in paediatric comparedto adult patients.It is thereforerecommendedto use
theoral suspensionformulationin childrenaged 2 to <12.

All other adolescents (12 to 14 years and ≥50 kg; 15 to 17 years regardless of body weight) Voriconazole shouldbe
dosedasadults.
Dosage adjustment (Children [2 to <12 years] and young adolescents with low body weight [12 to 14 years and <50

Intravenous Oral
Patients 40kg and

above*
Patients less than

40 kg*

Loading dose
regimen
(first 24 hours)

6 mg/kg every 12
hours

400 mg every12
hours

200mg every12
hours

Maintenance dose
(after first 24
hours)

4 mg/kg twice daily 200 mg twicedaily 100 mg twicedaily

Intravenous Oral
Loading Dose Regimen
(first 24 hours)

9 mg/kgevery12hours Not recommended

Maintenance Dose
(after first 24 hours)

8 mg/kgtwicedaily 9 mg/kg twicedaily
(amaximumdose of 350mg
twicedaily)
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kg])
If patientresponseto treatmentis inadequate, the dosemay be increasedby 1 mg/kg steps(or by 50 mg stepsif the
maximum oral doseof 350mg wasusedinitially). If patient is unableto tolerate treatment,reducethedoseby 1 mg/kg
steps(or by 50mgstepsif themaximumoral doseof 350mgwasused initially).

Usein paediatric patientsaged2 to <12 yearswith hepatic or renal insufficiency hasnot beenstudied(seesections4.8
and 5.2).

Prophylaxis in AdultsandChildren
Prophylaxis should be initiated on the day of transplantand may be administered for up to 100 days. Prophylaxis
should be as short as possible depending on the risk for developing invasive fungal infection (IFI) as defined by
neutropeniaor immunosuppression. It mayonly becontinued up to 180daysafter transplantationin caseof continuing
immunosuppressionor graft versushostdisease(GvHD) (seesection 5.1).

Dosage
The recommendeddosingregimen for prophylaxisis the sameas for treatment in the respectiveagegroups.Please
referto thetreatmenttablesabove.

Duration of prophylaxis
Thesafetyandefficacyof voriconazoleusefor longerthan180dayshasnot beenadequately studiedin clinical trials.

Useof voriconazolein prophylaxisfor greater than 180days(6 months)requirescareful assessmentof thebenefit-risk
balance(seesections4.4and5.1).

Thefollowing instructionsapplyto bothTreatmentandProphylaxis

Dosage adjustment
For prophylaxis use,doseadjustmentsarenot recommended in thecaseof lackof efficacy or treatmentrelated adverse
events. In thecaseof treatment-relatedadverseevents,discontinuationof voriconazole anduseof alternative antifungal
agentsmustbeconsidered(seesection4.4 and4.8)

Dosage adjustments in case of co-administration

Phenytoin may be coadministered with voriconazole if the maintenancedoseof voriconazole is increasedfrom 200
mg to 400 mg orally, twice daily (100 mg to 200 mg orally , twice daily i n patients less than 40 kg), seesections 4.4
and 4.5.

Thecombination of voriconazole with rifabutin should, if possible beavoided.However, if thecombination is strictly
needed,themaintenance dose of voriconazole may beincreasedfrom 200mg to 350mg orally, twice daily (100mg to
200mg orally, twice daily in patientslessthan40 kg), seesections4.4and 4.5.

Efavirenzmay be coadministered with voriconazole if the maintenancedoseof voriconazole is increasedto 400 mg 
every12hoursandtheefavirenzdoseis reduced by 50%,i.e.to 300mg oncedaily. Whentreatmentwith voriconazole 
is stopped, theinitial dosage of efavirenzshould berestored(see sections4.4and 4.5).

Elderly
No doseadjustment is necessaryfor elderly patients (seesection5.2).

Renal impairment
The pharmacokinetics of orally administered voriconazole are not affected by renal impairment. Therefore, no
adjustmentis necessary for oral dosing for patientswith mild to severerenal impairment(seesection5.2).

Voriconazole is haemodialysed with a clearance of 121 ml/min. A 4- hour haemodialysis session does not remove a
sufficientamountof voriconazole to warrant doseadjustment.

Hepatic impairment

Health Products Regulatory Authority

______________________________________________________________________________________________________________________

Date Printed 02/01/2018 CRN 2197841 page number: 3



It is recommended that the standard loading dose regimensbeusedbut that the maintenancedosebe halved in patients
with mild to moderate hepatic cirrhosis (Child-PughA andB) receiving voriconazole (seesection5.2).

VoriconazoleApotex hasnot beenstudiedin patients with severechronic hepatic cirrhosis (Child-PughC).

There is limited data on the safety of Voriconazole Apotex in patients with abnormal liver function tests (aspartate
transaminase(AST), alanine transaminase(ALT), alkaline phosphatase (AP), or total bilirubin >5 times the upper
limit of normal).

Voriconazolehasbeen associated with elevations in liver function tests and clinical signs of liver damage, suchas
jaundice, andmustonly beusedin patients with severe hepatic impairment if thebenefit outweighs thepotential risk. 
Patients with hepatic impairmentmustbe carefully monitoredfor drug toxicity (seesection 4.8).

Paediatric population
The safety and efficacy of VoriconazoleApotex in children below 2 years has not been established.Currently 
available dataaredescribedin sections4.8and5.1butno recommendation onaposology canbemade.

Methodof administration
VoriconazoleApotex film-coatedtablets are to betakenat leastonehourbefore,or onehourfollowing, ameal.

4.3 Contraindications

Hypersensitivity to theactivesubstanceor to anyof the excipients listed in section6.1.

Coadministration with CYP3A4 substrates, terfenadine, astemizole, cisapride, pimozide or quinidine since increased
plasma concentrations of thesemedicinal productscanlead to QTc prolongation and rare occurrencesof torsades de
pointes(see section4.5).

Coadministration with rifampicin, carbamazepine and phenobarbital since thesemedicinal products are likely to
decrease plasma voriconazole concentrationssignificantly (seesection4.5).

Coadministration of standard dosesof voriconazole with efavirenz dosesof 400 mg once daily or higher is
contraindicated, because efavirenz significantly decreases plasma voriconazole concentrations in healthy subjects at 
thesedoses.Voriconazolealso significantly increasesefavirenz plasmaconcentrations(see section 4.5, for lower
dosesseesection 4.4).

Coadministration with high-dose ritonavir (400 mg andabove twice daily) becauseritonavir significantly decreases 
plasma voriconazole concentrationsin healthy subjectsat this dose(see section 4.5,for lower dosesseesection 4.4).

Coadministration with ergot alkaloids (ergotamine, dihydroergotamine), which are CYP3A4 substrates, since 
increased plasma concentrationsof thesemedicinalproductscanlead to ergotism(seesection 4.5).

Coadministration with sirolimus since voriconazole is likely to increase plasma concentrations of sirolimus
significantly (see section 4.5).

Coadministration with StJohn’s Wort (see section 4.5).

4.4 Special warnings and precautions for use

Hypersensitivity
Caution should beused in prescribing Voriconazole Apotex to patientswith hypersensitivity to other azoles (seealso
section 4.8).

Cardiovascular
Voriconazole hasbeenassociatedwith QTc interval prolongation. There have beenrare casesof torsades depointesin
patients taking voriconazole who had risk factors, such as history of cardiotoxic chemotherapy, cardiomyopathy,
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hypokalaemia and concomitant medicinal products that may have been contributory. Voriconazole should be
administeredwith caution to patients with potentially proarrhythmic conditions,suchas:

• Congenital or acquiredQTc-prolongation
• Cardiomyopathy, in particularwhenheartfailure is present
• Sinusbradycardia
• Existing symptomaticarrhythmias
• Concomitant medicinal product that is known to prolong QTc interval. Electrolyte disturbancessuch as

hypokalaemia, hypomagnesaemiaand hypocalcaemia should be monitored and corrected,if necessary, prior to
initiation and during voriconazoletherapy(seesection 4.2). A study hasbeenconductedin healthyvolunteers
which examinedtheeffecton QTc intervalof single doses of voriconazole up to 4 timestheusualdaily dose.No
subject experienced an interval exceeding the potentially clinically-relevantthresholdof 500 msec(seesection
5.1).

Hepatic toxicity
In clinical trials, there have beencasesof serious hepatic reactions during treatment with voriconazole (including
clinical hepatiti s, cholestasis and fulminant hepatic failure, including fatalities). Instancesof hepatic reactions were
noted to occur primarily in patients with serious underlying medical conditions (predominantly haematological 
malignancy).Transienthepatic reactions, including hepatitis andjaundice, have occurredamongpatientswith no other 
identifiable risk factors.Liver dysfunction hasusually been reversible ondiscontinuationof therapy(seesection 4.8).

Monitoring of hepatic function
Patients receiving VoriconazoleApotexmustbecarefully monitored for hepatic toxicity. Clinical managementshould
include laboratory evaluation of hepatic function (specifically AST and ALT) at the initiation of treatment with
VoriconazoleApotex and at least weekly for the first month of treatment. Treatment duration should be as short as 
possible, however, if based on the benefit-risk assessment the treatment is continued(see section 4.2), monitoring
frequencycan bereducedto monthly if there are nochangesin theliver function tests. 
 

If the liver function tests become markedly elevated,Voriconazole Apotexshould bediscontinued,unlessthe medical
judgment of therisk- benefit of the treatment for the patient justifiescontinued use.

Monitoring of hepatic functionshouldbecarried out in bothchildrenand adults.

Seriousdermatological adversereactions

� Phototoxicity
In additionVoriconazoleApotex hasbeenassociated with phototoxicity includingreactions suchasephelides,
lentigo, actinic keratosis and pseudoporphyria.It is recommendedthat all patients, including children, avoid
exposureto directsunlightduringVoriconazoleApotex treatmentandusemeasuressuchasprotectiveclothing
andsunscreenwith highsunprotectionfactor (SPF).

� Squamouscell carcinomaof theskin (SCC)
Squamous cell carcinomaof the skin has been reported in patients, some of whom have reported prior
phototoxic reactions. If phototoxic reactions occur multidisciplinary advice should be sought,Voriconazole
Apotexdiscontinuation anduseof alternative antifungal agents shouldbeconsideredandthepatientshouldbe
referred to a dermatologist. If Voriconazole Apotex is continued, however, dermatologicevaluationshouldbe
performedon a systematicandregular basis,to allow early detection andmanagementof premalignantlesions.
VoriconazoleApotex should be discontinued if premalignant skin lesionsor squamouscell carcinomaare
identified(seebelow thesectionunderLong-termtreatment).

� Exfoliative cutaneous reactions
Reactions such as Stevens-Johnson syndrome developed during treatment with VoriconazoleApotex. If a
patient developsa rash he should be monitored closely and Voriconazole Apotex discontinuedif lesions
progress.

Long-termtreatment
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Long termexposure(treatmentor prophylaxis)greater than 180days(6 months)requirescareful assessmentof
thebenefit-risk balanceandphysiciansshouldthereforeconsider theneed to limit theexposureto Voriconazole
Apotex(seesections4.2and5.1).

Squamouscell carcinomaof theskin (SCC)hasbeen reportedin relation with long-term VoriconazoleApotex
treatment.

Non-infectiousperiostitis with elevatedfluorideandalkalinephosphataselevels hasbeenreportedin transplant
patients.If apatient developsskeletalpain andradiologic findingscompatible with periostitisVoriconazole
Apotexdiscontinuationshouldbeconsideredaftermultidisciplinaryadvice.

Visual adverse reactions
There have been reports of prolonged visual adverse reactions, including blurred vision, optic neuritis and
papilloedema (see section 4.8).

Renaladversereactions
Acuterenal failure has been observedin severely il l patients undergoing treatment with VoriconazoleApotex. Patients 
being treated with voriconazole are likely to be treated concomitantly with nephrotoxic medicinal products and have
concurrentconditionsthat may result in decreased renal function (seesection4.8).

Monitoring of renal function
Patients should be monitored for the development of abnormal renal function. This should include laboratory 
evaluation, particularly serum creatinine.

Monitoring of pancreatic function
Patients, especially children, with risk factors for acute pancreatitis (e.g. recent chemotherapy, haematopoietic stem
cell transplantation (HSCT)), should be monitored closely during Voriconazole Apotex treatment. Monitoring of
serumamylaseor lipase maybeconsidered in this clinical situation.

Paediatric population
Safety and effectivenessin paediatric subjects below the age of two years has not beenestablished (seesections 4.8
and 5.1). Voriconazole is indicatedfor paediatric patients aged two yearsor older. A higherfrequencyof liver enzyme
elevationswasobservedin the paediatricpopulation (see section 4.8). Hepatic function should be monitored in both
childrenand adults. Oral bioavailabil ity may be limited in paediatric patients aged2 to <12 years with malabsorption
and very low bodyweight for age. In that case, intravenousvoriconazole administration is recommended.

� Seriousdermatologicaladversereactions(includingSCC)

Thefrequencyof phototoxicityreactionsis higherin thepaediatric population. As anevolutiontowardsSCChasbeen
reported, stringent measuresfor the photoprotection are warranted in this population of patients. In children
experiencingphotoaginginjuries such as lentigines or ephelides, sun avoidanceand dermatologicfollow-up are
recommendedevenafter treatmentdiscontinuation.

Prophylaxis
In caseof treatment-relatedadverse events (hepatotoxicity, severe skin reactions including phototoxicity and SCC,
severeor prolongedvisualdisordersandperiostitis), discontinuation of voriconazoleanduseof alternativeantifungal
agentsmustbeconsidered.

Phenytoin (CYP2C9substrateand potent CYP450inducer)
Careful monitoring of phenytoin levels is recommended when phenytoin is coadministered with voriconazole.
Concomitant useof voriconazole and phenytoin should be avoidedunless the benefi t outweighsthe risk (seesection
4.5).

Efavirenz(CYP450 inducer; CYP3A4 inhibitor andsubstrate)
Whenvoriconazole is coadministeredwith efavirenz thedose of voriconazole should be increasedto 400 mg every 12
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hoursandthedoseof efavirenz should bedecreased to 300mg every 24 hours (see sections 4.2,4.3and 4.5).

Rifabutin (PotentCYP450inducer)
Careful monitoringof full bloodcountsandadversereactionsto rifabutin (e.g. uveitis) is recommendedwhenrifabutin
is coadministeredwith voriconazole.Concomitantuse ofvoriconazoleand rifabutin should beavoidedunlessthe
benefit outweighs therisk (seesection 4.5).

4.5 Interaction with other medicinal products and other forms of interaction

Voriconazole is metabolised by, andinhibits the activity of, cytochrome P450isoenzymes,CYP2C19,CYP2C9,and
CYP3A4. Inhibitors or inducers of these isoenzymes may increaseor decrease voriconazole plasma concentrations,
respectively, andthere is potential for voriconazole to increasethe plasma concentrations of substances metabolised
by theseCYP450isoenzymes.

Unlessotherwisespecified,druginteraction studies havebeenperformed in healthy adultmalesubjects usingmultiple
dosing to steady state with oral voriconazole at 200 mg twice daily  (BID). These results are relevant to other
populations androutesof administration.

Voriconazole should beadministeredwith caution in patients with concomitant medication thatis knownto prolong
QTc interval. Whenthereis alsoa potential for voriconazole to increasetheplasmaconcentrationsof substances 
metabolisedby CYP3A4 isoenzymes(certainantihistamines,quinidine,cisapride,pimozide)co-administration is
contraindicated(see below andsection4.3).

Interaction table
Interactions between voriconazole and other medicinal products are listed in the table below (once daily as “QD”, 
twice daily as“BID”, threetimesdaily as“TID” andnot determined as “ND”). The direction of the arrow for each
pharmacokinetic parameter is based on the 90% confidence interval of the geometric meanratio being within (↔),
below (↓) or above (↑) the 80-125%range.Theasterisk (*) indicatesa two-way interaction. AUC , AUC and AUC

represent areaunder thecurve overa dosing interval, from time zero to the time with detectable measurement and
from time zero to infinity, respectively. 
 
The interactions in the table arepresented in the following order: contraindications, those requiring doseadjustment
and careful clinical and/or biological monitoring, and finally those that have no significant pharmacokinetic 
interaction but maybeof clinical interest in this therapeutic field.

Medicinal product
[Mechanism of Interaction] 

Interaction
Geometric mean changes (%) 

Recommendations
concerning
co-administration

Astemizole, cisapride,
pimozide,quinidine and terfenadine 
[CYP3A4 substrates] 

Although not studied,increased
plasma concentrationsof these
medicinal products canlead to QTc
prolongation and rare occurrencesof
torsadesdepointes.

Contraindicated (see 
section
4.3)

Carbamazepineand long-acting
barbiturates(e.g., phenobarbital,
mephobarbital) 
[potent CYP450 inducers] 

Although not studied,
carbamazepineandlong-acting
barbituratesare likely to significantly 
decrease plasma voriconazole 
concentrations.

Contraindicated (see 
section
4.3)

Efavirenz(a non-nucleoside
reversetranscriptaseinhibitor)
[CYP450 inducer; CYP3A4 inhibitor
and substrate] 

Efavirenz400mgQD,
coadministeredwith voriconazole
200mg BID*

Efavirenz C ↑ 38%
EfavirenzAUCτ ↑ 44%Voriconazole
C ↓61%
Voriconazole AUCτ ↓ 77%

Use of standard dosesof
voriconazole with efavirenz
dosesof 400 mg QD or
higheris contraindicated

τ t 0-
∞

max

max

Health Products Regulatory Authority

______________________________________________________________________________________________________________________

Date Printed 02/01/2018 CRN 2197841 page number: 7



Efavirenz300mg QD, co-
administered with voriconazole 400
mg BID

 

Comparedto efavirenz600 mg QD,
EfavirenzC ↔
EfavirenzAUCτ ↑ 17%

Comparedto voriconazole 200mg 
BID, 
Voriconazole C ↑ 23%
Voriconazole AUCτ ↓ 7%

(seesection 4.3).

Voriconazole may beco-
administered with efavirenz
if thevoriconazole 
maintenancedoseis
increasedto 400 mg BID 
andtheefavirenz doseis
decreasedto 300 mg QD.
When voriconazole 
treatmentis stopped,the
initial doseof efavirenz
should berestored (see
section 4.2 and4.4).

Ergot alkaloids (e.g.,
ergotamineanddihydroergotamine)
[CYP3A4 substrates] 

Although not studied,voriconazole is
likely to increase theplasma
concentrationsof ergot alkaloidsand
lead to ergotism. 

Contraindicated (see 
section
4.3)

Rifabutin
[potent CYP450 inducer] 

300mg QD

300mg QD (co-administeredwith
voriconazole 350mg BID)
 

300mg QD (co-administered with
voriconazole 400mg BID)

 

Voriconazole C ↓ 69%
Voriconazole AUCτ ↓ 78%

Comparedto voriconazole 200mg 
BID, 
Voriconazole C ↓ 4%
Voriconazole AUCτ ↓ 32%

Rifabutin C ↑ 195%
Rifabutin AUCτ ↑ 331% Comparedto
voriconazole 200 mg BID, 
Voriconazole C ↑ 104%
Voriconazole AUCτ ↑ 87%

Concomitant useof
voriconazole and rifabutin
should beavoidedunlessthe
benefit outweighsthe risk.
Themaintenancedoseof
voriconazole maybe
increasedto 5 mg/kg
intravenously BID 
or from200mg to 350mg 
orally BID (100 mg to 200
mg orally BID in patients
less than40kg) (seesection
4.2).
Careful monitoring of full
bloodcountsand adverse
reactionsto rifabutin (e.g.,
uveitis) is recommended
when rifabutin is
coadministeredwith
voriconazole.

Rifampicin (600 mg QD)
[potent CYP450 inducer] 

Voriconazole C ↓ 93%
Voriconazole AUCτ ↓ 96%

Contraindicated (see 
section 4.3)

Ritonavir (proteaseinhibitor)
[potent CYP450 inducer; CYP3A4
inhibitor and substrate] 

High dose(400 mg BID)

Low dose(100mg BID)

 

Ritonavir C andAUCτ ↔
Voriconazole C ↓ 66%
Voriconazole AUCτ ↓ 82%

Ritonavir C ↓ 25%
Ritonavir AUCτ ↓13%Voriconazole
C ↓ 24% Voriconazole AUCτ ↓
39%

Co-administration of
voriconazole and high doses 
of ritonavir (400 mg and
above BID) is
contraindicated (seesection
4.3).

Co-administration of
voriconazole and low dose
ritonavir (100mg BID)
shouldbeavoided, unlessan
assessmentof the
benefit/risk to the patient
justifies theuse of
voriconazole.

*

max

max

*

*

max

max

max

max

max

*

max
max

max

max
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StJohn’s Wort
[CYP450 inducer; P- gp inducer] 

300mg TID (co-administeredwith
voriconazole 400 mg single dose) 

In anindependent published study,
Voriconazole AUC ↓ 59%

Contraindicated (see 
section 4.3)

Everolimus
[CYP3A4 substrate, P-gp
substrate] 

Although not studied,voriconazole is 
likely to significantly increase the
plasma concentrationsof everolimus.

Co-administration of
voriconazole with
everolimusisnot
recommendedbecause 
voriconazole is expectedto
significantly increase
everolimusconcentrations
(seesection 4.4).

Fluconazole (200 mg QD)
[CYP2C9, CYP2C19 and
CYP3A4 inhibitor] 

Voriconazole C ↑ 57%
Voriconazole AUCτ ↑ 79%
Fluconazole C ND
Fluconazole AUCτ ND

Thereduceddoseand/or
frequencyof voriconazole 
andfluconazole that would 
eliminate this effect have not
beenestablished.Monitoring
for voriconazole-associated 
adversereactionsis
recommendedif
voriconazole isused
sequentially after
fluconazole. 

Phenytoin
[CYP2C9 substrate and potent
CYP450 inducer] 

300mg QD

300mg QD (co-administeredwith
voriconazole 400mg BID)

 

Voriconazole C ↓ 49%
Voriconazole AUCτ ↓ 69%

Phenytoin C ↑ 67%
Phenytoin AUCτ ↑ 81%
Comparedto voriconazole 200mg 
BID, 
Voriconazole C ↑ 34%
Voriconazole AUCτ ↑ 39%

Concomitant useof
voriconazole and phenytoin
should beavoidedunlessthe 
benefit outweighsthe risk. 
Careful monitoringof
phenytoin plasma levels is
recommended.

Phenytoin may be
co-administered with
voriconazole if the
maintenancedoseof
voriconazole is increased to
5 mg/kg IV BID or from 200
mg to 400mg oral BID (100
mg to 200mg oral BID in
patients lessthan40 kg) (see
section 4.2).

Anticoagulants

Warfarin (30 mg single dose,co-
administered with 300 mg BID 
voriconazole)
[CYP2C9 substrate] 

Other oral coumarins(e.g.,
phenprocoumon, acenocoumarol)
[CYP2C9 and CYP3A4 substrates] 

Maximum increasein prothrombin
time wasapproximately 2-fold.

Although not studied,voriconazole
may increasetheplasma
concentrationsof coumarins that may 
causeanincreasein prothrombin time.

Closemonitoring of
prothrombin time or other
suitable anticoagulation tests 
is recommended, andthe
dose of anticoagulants 
should be adjusted
accordingly. 

Benzodiazepines(e.g.,
midazolam, triazolam, alprazolam) 
[CYP3A4 substrates] 

Although not studiedclinically,
voriconazole is likely to increase the
plasma concentrationsof 
benzodiazepinesthat are 
metabolisedby CYP3A4and lead to a
prolongedsedative effect. 

Dosereduction of
benzodiazepinesshould be
considered.

0−∞

max

max

*

max

max

max
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Immunosuppressants
[CYP3A4 substrates] 

Sirolimus(2 mg single dose)

Ciclosporin (In stable renal
transplant recipients receiving
chronic ciclosporin therapy) 

Tacrolimus(0.1 mg/kg single dose)

In anindependent published study,
Sirolimus C ↑ 6.6-fold

Ciclosporin C ↑ 13%Ciclosporin
AUCτ ↑ 70%

Tacrolimus C ↑ 117%Tacrolimus 
AUC ↑ 221%

Co-administration of
voriconazole and sirolimus
is contraindicated (see
section 4.3).

When initiatingvoriconazole
in patients alreadyon
ciclosporin it is 
recommendedthat the 
ciclosporin dosebehalved
andciclosporin level
carefully monitored.
Increasedciclosporin levels
have been associatedwith
nephrotoxicity. When
voriconazole isdiscontinued,
ciclosporin
levelsmustbecarefully
monitoredand thedose
increasedasnecessary.

When initiatingvoriconazole
in patients alreadyon
tacrolimus,it is
recommendedthat the 
tacrolimusdosebereduced
to a third of the original dose
and tacrolimus level
carefully monitored.
Increasedtacrolimus levels
have beenassociatedwith
nephrotoxicity. When
voriconazole isdiscontinued,
tacrolimus levelsmust be
carefully monitored andthe
doseincreased asnecessary.

LongActingOpiates
[CYP3A4 substrates] 

Oxycodone(10 mg singledose)
In an independentpublished study,
Oxycodone C ↑ 1.7-fold
Oxycodone AUC ↑ 3.6-fold

Dosereduction in
oxycodone
andotherlong-actingopiates
metabolizedby CYP3A4
(e.g., hydrocodone)should
beconsidered.Frequent
monitoring for opiate-
associatedadversereactions
may benecessary. 

Methadone (32-100 mg QD)
[CYP3A4 substrate] 

R-methadone(active) C ↑ 31%
R-methadone (active) AUCτ ↑47%S-
methadoneC ↑ 65%
S-methadone AUCτ ↑ 103% 

Frequent monitoring for
adversereactionsand
toxicity related to
methadone,
includingQTc prolongation,
is recommended. Dose
reductionof methadone may
beneeded.

Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs)
[CYP2C9 substrates] 

Ibuprofen(400 mg single dose)

Diclofenac(50 mg single dose)

S-IbuprofenC ↑ 20%
S-IbuprofenAUC ↑ 100%

DiclofenacC ↑ 114% Diclofenac
AUC ↑ 78%

Frequent monitoring for
adversereactionsand
toxicity related to NSAIDs is
recommended.Dose
reductionof NSAIDsmay be
needed.

max
SirolimusAUC0−∞ ↑ 11-fold

max

max
t

max
0−∞

max

max

max
0−∞

max
0−∞
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Omeprazole (40 mg QD)
[CYP2C19 inhibitor; CYP2C19 and
CYP3A4 substrate] 

Omeprazole C ↑ 116%
Omeprazole AUCτ ↑ 280%
Voriconazole C ↑ 15%
Voriconazole AUCτ ↑ 41%

Otherprotonpump inhibitors that are
CYP2C19substrates mayalsobe
inhibited by voriconazole andmay 
result in increasedplasma
concentrationsof thesemedicinal
products.

No doseadjustmentof
voriconazole is 
recommended.

When initiatingvoriconazole
in patients already receiving
omeprazole doses of 40mg
or above, it is recommended
that theomeprazole dose be
halved.

Oral Contraceptives
[CYP3A4 substrate; CYP2C19
inhibitor] 
Norethisterone/ethinylestradiol

(1 mg/0.035 mg QD) 

Ethinylestradiol C ↑ 36%
Ethinylestradiol AUCτ ↑ 61%
Norethisterone C ↑ 15%
Norethisterone AUCτ ↑ 53%
Voriconazole C ↑ 14%
Voriconazole AUCτ ↑ 46%

Monitoring for adverse
reactionsrelatedto oral
contraceptives, in addition to
those for voriconazole, is
recommended.

ShortActing Opiates
[CYP3A4 substrates] 

Alfentanil (20 µg/kg single dose,with
concomitant naloxone)

Fentanyl (5 µg/kg single dose)

In anindependent published study,
Alfentanil AUC ↑ 6-fold

In anindependent published study,
Fentanyl AUC ↑ 1.34-fold

Dosereduction of alfentanil,
fentanyl andother short
acting opiatessimilar in
structure to alfentanil and
metabolisedby CYP3A4
(e.g., sufentanil) should be
considered.Extended and
frequent monitoring for 
respiratory depression and
otheropiate- associated
adversereactions is
recommended.

Statins (e.g., lovastatin)
[CYP3A4 substrates] 

Although not studiedclinically,
voriconazole is likely to increase the
plasma concentrationsof statins that
aremetabolisedby CYP3A4andcould
lead to rhabdomyolysis.

Dosereduction of statins
should beconsidered.

Sulphonylureas (e.g.,
tolbutamide, glipizide, glyburide)
[CYP2C9 substrates] 

Although not studied,voriconazole is
likely to increase theplasma
concentrationsof sulphonylureasand
causehypoglycaemia.

Careful monitoringof blood
glucoseis recommended.
Dosereduction of 
sulfonylureasshould be
considered.

Vinca Alkaloids (e.g.,
vincristineand vinblastine)
[CYP3A4 substrates] 

Although not studied,voriconazole is
likely to increase theplasma
concentrationsof vinca alkaloids and
lead to neurotoxicity. 

Dosereduction of vinca
alkaloidsshould be
considered.

Other HIV ProteaseInhibitors
(e.g., saquinavir, amprenavir and
nelfinavir)
[CYP3A4 substrates and
inhibitors] 

Not studied clinically. In vitro
studiesshowthatvoriconazole may
inhibit the metabolismof HIV
protease inhibitorsandthe
metabolismof voriconazole may also
be inhibitedby HIV protease
inhibitors.

Careful monitoring for any
occurrenceof drug toxicity
and/or lackof efficacy, and
doseadjustmentmaybe
needed. 

Other Non-Nucleoside Reverse
TranscriptaseInhibitors (NNRTIs)
(e.g., delavirdine, nevirapine)
[CYP3A4 substrates, inhibitors or
CYP450 inducers] 

Not studied clinically. In vitro
studiesshowthatthe metabolismof
voriconazole maybe inhibited by
NNRTIsand voriconazole may inhibit
the metabolism of NNRTIs.The

Careful monitoring for any
occurrenceof drug toxicity
and/or lackof efficacy, and
doseadjustmentmaybe
needed. 

*
max

max

*
max

max

max

0−∞

0−∞

*

*
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4.6 Fertility, pregnancy and lactation

Pregnancy
Therearenoadequatedataon theuseof VoriconazoleApotex in pregnantwomenavailable.

Studiesin animalshaveshownreproductivetoxicity (seesection 5.3).Thepotentialrisk for humansis unknown.

VoriconazoleApotexmustnot beusedduringpregnancy unlessthebenefit to themotherclearly outweighsthe
potentialrisk to thefoetus.

Womenof child-bearing potential
Womenof child-bearingpotential must always useeffectivecontraception duringtreatment.

Breastfeeding
Theexcretionof voriconazoleinto breastmilk hasnotbeeninvestigated. Breastfeedingmustbestoppedon initiation of
treatmentwith VoriconazoleApotex.

Fertility
In an animalstudy,no impairmentof fertil ity was demonstratedin male and femalerats(seesection 5.3).

4.7 Effects on ability to drive and use machines

fi ndingsof the effectof efavirenz on
voriconazolesuggestthat the 
metabolism of voriconazole may be
induced by a NNRTI. 

Cimetidine (400 mg BID)
[non-specific CYP450 inhibitor and
increases gastric pH] 

Voriconazole C ↑ 18%
Voriconazole AUCτ ↑ 23%

No doseadjustment

Digoxin (0.25 mg QD)
[P-gp substrate] Digoxin AUCτ ↔

No doseadjustment

Indinavir (800mg TID)
[CYP3A4 inhibitor and substrate] Indinavir AUCτ ↔

Voriconazole C ↔ Voriconazole
AUCτ ↔

No doseadjustment

Macrolide antibiotics

Erythromycin (1 g BID)
[CYP3A4 inhibitor] 

Azithromycin (500 mg QD)

Voriconazole C and AUCτ ↔

Voriconazole C and AUCτ ↔
Theeffect of voriconazole oneither
erythromycin or azithromycin is
unknown.

No doseadjustment

Mycophenolic acid (1 g single
dose)
[UDP-glucuronyl transferase
substrate] 

No doseadjustment

Prednisolone(60 mg single
dose)
[CYP3A4 substrate] 

PrednisoloneC ↑ 11%
PrednisoloneAUC ↑ 34%

No doseadjustment

Ranitidine(150 mg BID)
[increases gastric pH] 

Voriconazole C and AUCτ ↔ No doseadjustment

max

Digoxin Cmax↔

Indinavir Cmax↔

max

max

max

Mycophenolic acid Cmax↔
Mycophenolic acid AUCt↔

max
0−∞

max
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VoriconazoleApotex has moderate influence on the ability to drive and use machines.It may causetransient and
reversible changesto vision, including blurring, altered/enhanced visual perception and/or photophobia. Patients must
avoid potentially hazardoustasks,suchas driving or operatingmachinerywhileexperiencing thesesymptoms.

4.8 Undesirable effects

Summary of safetyprofile
The safety profile of voriconazole in adults is based on an integrated safety database of more than 2,000subjects
(including1,603adultpatientsin therapeutic trials) andan additional270adultsin prophylaxistrials.This represents a 
heterogeneous population, containing patients with haematological malignancy, HIV- infected patients with
oesophageal candidiasis and refractory fungal infections, non-neutropenic patients with candidaemia or aspergillosis
and healthy volunteers

The most commonly reported adverse reactions were visual impairment, pyrexia, rash,vomiting, nausea, diarrhoea,
headache,peripheral oedema, liver functiontestabnormal, respiratory distressandabdominalpain.

The severity of the adverse reactions was generally mild to moderate. No clinically significant differenceswereseen
when thesafety datawereanalysedby age,race,or gender.

Tabulated list of adversereactions
In the table below, sincethe majority of the studieswere of an opennature, all causality adverse reactions and their
frequencycategoriesin 1,873adultsfrom pooled therapeutic (1,603)andprophylaxis(270)studies,by systemorgan
class,arelisted.

Frequency categories are expressedas: Very common (≥1/10); Common (≥1/100 to <1/10); Uncommon (≥1/1,000 to
<1/100); Rare (≥1/10,000 to <1/1,000); Very rare (<1/10,000); Not known (cannot be estimated from the available 
data)

Within eachfrequency grouping, undesirableeffects are presented in order of decreasingseriousness.

Undesirable effects reported in subjects receiving voriconazole: 
 
System
Organ Class

Very
common
≥ 1/10

Common
≥ 1/100
to < 1/10

Uncommon
≥ 1/1,000 to <
1/100

Rare
≥ 1/10,000 to
<
1/1,000

Frequency
not known
(cannot be
estimated
from
available
data)

Infectionsand
infestations

sinusitis pseudomembranous
colitis

Neoplasms
benign,
malignantand
unspecified
(including
cystsand
polyps)

squamous
cell
carcinoma*

Bloodand
lymphatic
system
disorders

agranulocytosis1,
pancytopenia,
thrombocytopenia2,
leukopenia,
anaemia

bonemarrow
failure,
lymphadenopathy,
eosinophilia

disseminated
intravascular
coagulation

Immune
system

hypersensitivity anaphylactoid
reaction
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disorders
Endocrine
disorders

adrenal
insufficiency,
hypothyroidism

hyperthyroidism

Metabolism
andnutrition
disorders

oedema
peripheral

hypoglycaemia,
hypokalaemia,
hyponatraemia

Psychiatric
disorders

depression,
hallucination,
anxiety, insomnia,
agitation,
confusionalstate

Nervous
system
disorders

headache convulsion,
syncope,tremor,
hypertonia3,
paraesthesia,
somnolence,
dizziness

brainoedema,
encephalopathy4,
extrapyramidal
disorder5,
neuropathy
peripheral,ataxia,
hypoaesthesia,
dysgeusia

hepatic
encephalopathy,
Guillain-Barre
syndrome,
nystagmus

Eyedisorders visual
impairment6

retinal
haemorrhage

optic nerve
disorder7,
papilloedema8,
oculogyriccrisis,
diplopia,scleritis,
blepharitis

optic atrophy,
corneal
opacity

Earand
labyrinth
disorders

hypoacusis,
vertigo,tinnitus

Cardiac
disorders

arrhythmia
supraventricular,
tachycardia,
bradycardia

ventricular
fibrillation,
ventricular
extrasystoles,
ventricular
tachycardia,
electrocardiogram
QT prolonged,
supraventricular
tachycardia

torsadesde
pointes,
atrioventricular
block
complete,
bundlebranch
block, nodal
rhythm

Vascular
disorders

hypotension,
phlebitis

thrombophlebitis,
lymphangitis

Respiratory,
thoracicand
mediastinal
disorders

respiratory
distress9

acuterespiratory
distresssyndrome,
pulmonary
oedema

Gastrointestinal
disorders

diarrhoea,
vomiting,
abdominal
pain,
nausea

cheilitis,
dyspepsia,
constipation,
gingivitis

peritonitis,
pancreatitis,
swollentongue,
duodenitis,
gastroenteritis,
glossitis

Hepatobiliary
disorders

liver
function
test
abnormal

jaundice, jaundice
cholestatic,
hepatitis10

hepaticfailure,
hepatomegaly,
cholecystitis,
cholelithiasis
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*ADR identified post-marketing
1. Includesfebrile neutropenia andneutropenia.
2. Includesimmunethrombocytopenicpurpura.
3. Includesnuchalrigidity andtetany.
4. Includeshypoxic-ischaemicencephalopathyandmetabolic encephalopathy.
5. Includesakathisiaandparkinsonism.
6. See“Visual impairments” paragraphin section 4.8.
7. Prolongedoptic neuritis hasbeenreportedpost-marketing. See section 4.4.
8. Seesection4.4.
9. Includesdyspnoeaanddyspnoeaexertional.
10. Includesdrug-inducedliver injury, hepatitis toxic, hepatocellular injury andhepatotoxicity.
11. Includesperiorbital oedema,lip oedema,andoedemamouth.

Description of selected adversereactions

Visual impairments
In clinical trials,visualimpairments (includingblurredvision,photophobia,chloropsia,chromatopsia,colourblindness,
cyanopsia, eye disorder, halo vision, night blindness,oscillopsia, photopsia,scintillating scotoma,visual acuity
reduced,visualbrightness,visual field defect, vitreousfloaters,and xanthopsia) with voriconazolewere very common.
These visual impairmentswere transient and fully reversible, with the majority spontaneously resolving within 60
minutesand no clinically significant long-term visualeffects were observed. There wasevidence of attenuation with
repeated dosesof voriconazole. The visual impairments were generally mild, rarely resulted in discontinuation and
were not associatedwith long-termsequelae. Visual impairments may beassociatedwith higherplasma concentrations
and/or doses.

The mechanism of action is unknown,although the site of action is most likely to be within the retina. In a studyin
healthy volunteers investigating the impactof voriconazole on retinal function, voriconazole causeda decreasein the

Skinand
subcutaneous
tissue
disorders

rash dermatitis
exfoliative,
alopecia,rash
maculo-papular,
pruritus, erythema

Stevens-Johnson
syndrome,
phototoxicity,
purpura,urticaria,
dermatitisallergic,
rashpapular, rash
macular, eczema

toxic
epidermal
necrolysis,
angioedema,
actinic
keratosis*,
pseudoporphyria
erythema
multiforme,
psoriasis,drug
eruption

cutaneous
lupus
erythemato
sus*,
ephelides*,
lentigo*

Musculoskelet
al and
connective
tissue
disorders

backpain arthritis periostitis*

Renaland
urinary
disorders

renal failure acute,
haematuria

renal tubular
necrosis,
proteinuria,
nephritis

General
disordersand
administration
site conditions

pyrexia chestpain,face
oedema11,
asthenia,
chills

infusionsite
reaction, influenza
like illness

Investigations bloodcreatinine
increased

blood urea
increased,blood
cholesterol
increased
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electroretinogram(ERG) waveformamplitude.The ERG measures electrical currents in the retina. The ERG changes
did notprogress over29days oftreatmentandwere fully reversible onwithdrawal of voriconazole.

Therehavebeenpost-marketingreportsof prolongedvisual adverseevents(seesection4.4)

Dermatological reactions
Dermatological reactionswerevery common in patients treatedwith voriconazole in clinical trials, but thesepatients
had serious underlying diseases andwerereceiving multiple concomitant medicinal products. The majority of rashes
were of mild to moderate severity. Patients have developed seriouscutaneous reactions, including Stevens-Johnson
syndrome (uncommon),toxic epidermal necrolysis (rare) and erythema multiforme (rare) during treatment with 
VoriconazoleApotex.

If  a patient develops a rash they should be monitored closely and Voriconazole Apotex discontinued if l esions
progress. Photosensitivity reactions suchas ephelides, lentigo and actinic keratosishave beenreported, especially
during long-termtherapy (seesection 4.4).

Therehave beenreportsof squamouscell carcinoma of theskin in patientstreated with VoriconazoleApotex for long
periodsof time; themechanismhasnotbeenestablished(seesection 4.4).

Liver function tests 
The overall incidence of transaminase increases>3 xULN (not necessarilycomprising an adverseevent) in the
voriconazole clinical programmewas 18.0% (319/1,768)in adults and 25.8% (73/283) in paediatricsubjectswho
receivedvoriconazolefor pooledtherapeutic andprophylaxis use.Liver function test abnormalities may beassociated
with higherplasma concentrationsand/or doses.The majority of abnormal liver function tests either resolved during
treatmentwithout doseadjustmentor following doseadjustment, includingdiscontinuationof therapy. 
 
Voriconazole has beenassociated with casesof serious hepatic toxicity in patients with other serious underlying
conditions.This includescasesof jaundice,hepatiti s andhepatic failure leading to death(seesection 4.4).

Prophylaxis
In an open-label, comparative,multicenter studycomparing voriconazole anditraconazoleasprimary prophylaxisin
adult andadolescentallogeneicHSCT recipientswithout prior proven or probableIFI, permanentdiscontinuationof
voriconazole due to AEs was reportedin 39.3% of subjects versus39.6% of subjectsin the itraconazolearm.
Treatment-emergenthepatic AEs resultedin permanent discontinuation of studymedicationfor 50 subjects(21.4%)
treatedwith voriconazoleandfor 18subjects(7.1%)treated with itraconazole.

Paediatric population
Thesafety of voriconazole wasinvestigated in 288paediatric patients aged2 to <12 years(169)and12 to <18years
(119) who receivedvoriconazole for prophylaxis (183)and therapeutic use(105)in clinical trials.Thesafetyof
voriconazole wasalsoinvestigatedin 158additionalpaediatricpatientsaged 2 to <12yearsin compassionateuse
programs.Overall,thesafetyprofile of voriconazole in paediatric populationwassimilar to that in adults.However,a
trendtowardsahigherfrequencyof liver enzymeelevations,reported asadverseeventsin clinical trials was observed
in paediatricpatientsascomparedto adults (14.2%transaminasesincreasedin paediatricscompared to 5.3%in adults).
Post-marketingdata suggestthere might beahigher occurrenceof skin reactions(especiallyerythema) in thepaediatric
populationcomparedto adults. In the22patients lessthan 2 years old who receivedvoriconazole in a compassionate
useprogramme,thefollowing adversereactions(for which a relationship to voriconazole could not beexcluded)were
reported:photosensitivity reaction (1), arrhythmia (1), pancreatitis (1), bloodbili rubin increased (1), hepatic enzymes
increased(1), rash(1) andpapilloedema (1). There havebeenpost-marketing reports ofpancreatitis in paediatric
patients.

Reportingof suspectedadversereactions

Reportingsuspectedadversereactionsafterauthorisationof themedicinalproductis important.It allowscontinued
monitoringof thebenefit/risk balanceof themedicinal product. Healthcareprofessionalsare askedto reportany
suspectedadversereactionsvia HPRA Pharmacovigilance, EarlsfortTerrace, IRL - Dublin 2; Tel: +3531 6764971;
Fax: +3531 6762517. Website:www.hpra.ie; E-mail: medsafety@hpra.ie.
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4.9 Overdose

In clinical trials there were 3 casesof accidental overdose.Al l occurred in paediatric patients, who receivedup to five
times the recommendedintravenousdoseof voriconazole. A single adverse reaction of photophobia of 10 minutes
duration wasreported.

There is no known antidote to voriconazole. 
 
Voriconazole is haemodialysed with a clearance of 121 ml/min. In an overdose,haemodialysis may assist in the
removal of voriconazole from thebody.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapetic group: Antimycotics for systemic use, triazole derivatives,ATC: J02A C03

Modeof Action
Voriconazole is a triazole antifungal agent. The primary mode of action of voriconazole is the inhibition of fungal
cytochrome P450-mediated14 alpha-lanosterol demethylation, anessential step in fungal ergosterol biosynthesis. The
accumulation of 14 alpha-methyl sterols correlates with thesubsequent lossof ergosterol in the fungal cell membrane
and may beresponsible for the antifungal activity of voriconazole. Voriconazole hasbeenshown to bemore selective 
for fungal cytochrome P-450enzymesthanfor variousmammalian cytochrome P-450enzyme systems.

Pharmacokinetic/pharmacodynamic Relationship
In 10 therapeutic studies,the medianfor theaverageand maximum plasma concentrationsin individual subjects across
the studies was2425ng/ml (inter-quartile range1193to 4380 ng/ml) and3742ng/ml (inter-quartile range2027to 6302
ng/ml), respectively. A positive association between mean, maximum or minimum plasma voriconazole concentration
and efficacy in therapeutic studies was not found and this relationshiphasnot beenexploredin prophylaxisstudies.

Pharmacokinetic-Pharmacodynamic analysesof clinical trial data identified positive associations between plasma 
voriconazole concentrations and both liver function test abnormalities and visual disturbances. Doseadjustmentsin
prophylaxis studieshavenot beenexplored.

Clinical efficacy and safety
In vitro, voriconazole displays broad-spectrum antifungal activity with antifungal potency against Candida species 
(including fluconazole resistant C. krusei andresistant strains of C. glabrata and C. albicans) and fungicidal activity
against all Aspergillus species tested. In addition voriconazole shows in vitro fungicidal activity against emerging
fungal pathogens,including thosesuchas Scedosporium or Fusarium which have limited susceptibility to existing
antifungalagents.

Clinical efficacy defined as partial or complete response,has been demonstrated for Aspergillus spp. including A.
flavus, A. fumigatus, A. terreus, A. niger, A. nidulans, Candida spp., including C. albicans, C. glabrata, C. krusei, C.
parapsilosis and C. tropicalis and limited numbers of C. dubliniensis, C. inconspicua, and C. guilliermondii,
Scedosporium spp.,includingS. apiospermum, S. prolificans and Fusarium spp.

Other treated fungal infections(often with either partial or complete response)included isolated casesof Alternaria
spp., Blastomyces dermatitidis, Blastoschizomyces capitatus, Cladosporium spp., Coccidioides immitis, Conidiobolus
coronatus, Cryptococcus neoformans, Exserohilum rostratum, Exophiala spinifera, Fonsecaea pedrosoi, Madurella
mycetomatis, Paecilomyces lilacinus, Penicillium spp. including P. marneffei, Phialophora richardsiae,
Scopulariopsis brevicaulis and Trichosporon spp.including T. beigelii infections.

In vitro activity againstclinical isolates has been observed for Acremonium spp., Alternaria spp., Bipolaris spp.,
Cladophialophora spp., and Histoplasma capsulatum, with most strains being inhibited by concentrations of
voriconazole in therange0.05to 2 µg/ml.
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In vitro activity againstthefollowing pathogenshas beenshown, but theclinical significanceis unknown: Curvularia
spp. andSporothrix spp.

Breakpoints
Specimensfor fungalcultureandotherrelevant laboratory studies(serology, histopathology)shouldbeobtainedprior
to therapyto isolate andidentify causativeorganisms.Therapy may be institutedbeforetheresultsof theculturesand
other laboratory studiesare known; however, oncethese results become available, anti-infective therapy shouldbe
adjustedaccordingly.

Thespeciesmost frequently involved in causing human infections includeC. albicans, C. parapsilosis, C. tropicalis,
C. glabrata and C. krusei, all of which usually exhibit minimal inhibitory concentration(MICs) of lessthan 1 mg/L
for voriconazole.

However,thein vitro activity of voriconazole againstCandidaspeciesis not uniform. Specifically, for C. glabrata, the
MICs of voriconazole for fluconazole-resistant isolates are proportionally higher than are those of fluconazole-
susceptibleisolates.Therefore,every attempt should be made to identify Candidato specieslevel. If antifungal
susceptibility testingis available,theMIC resultsmay beinterpretedusingbreakpoint criteria establishedby European
CommitteeonAntimicrobialSusceptibilit y Testing (EUCAST).

Clinical Experience
Successful outcome in this section is definedascompleteor partial response.

Aspergillus infections – efficacyin aspergillosis patients with poor prognosis
Voriconazole has in vitro fungicidal activity against Aspergillus spp. The efficacy and survival benefit of
voriconazole versusconventionalamphotericin B in the primary treatment of acute invasive aspergillosis was
demonstratedin an open,randomised,multicentrestudyin 277 immunocompromisedpatientstreatedfor 12 weeks.

Candida Species MIC breakpoint (mg/L)
≤S (Susceptible) >R (Resistant)

Candida albicans 0.125 0.125

Candida tropicalis 0.125 0.125

Candida parapsilosis 0.125 0.125

Candida glabrata Insuffic ient evidence

Candida krusei Insuffic ient evidence

Other Candida spp. Insuffic ient evidence

Strains with MIC valuesabove theSusceptible (S) breakpoint are rare, or
not yet reported. The identification and antimicrobial susceptibility tests
on any such isolate must be repeated and if the result is confirmed the
isolate sent to a reference laboratory.
In clinical studies, response to voriconazole in patients with C glabrata 

infectionswas21% lower comparedto C. albicans, C. parapsilosis and C.
tropicalis. In vitro data showed a slight increaseof resistance of C.
glabrata to voriconazole.
In clinical studies, response to voriconazole in C. krusei infections was

similar to C. albicans, C. parapsilosis and C. tropicalis. However, asthere 
were only 9 cases available for EUCAST analysis, there is currently

EUCAST has not determined non-species related breakpoints for
voriconazole.

EUCASTBreakpoints

1

1

1

2

3

4

1

2

3

insufficient evidence to set clinical breakpoints for C. krusei.
4
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Voriconazolewasadministeredintravenously with a loadingdoseof 6 mg/kg every12 hours for the first 24 hours
followed by a maintenancedose of 4 mg/kg every 12 hours for a minimum of 7 days.Therapy could then be
switchedto the oral formulationat a doseof 200 mg every 12 hours.Median durationof IV voriconazole therapy
was10 days(range2-85 days).After IV voriconazoletherapy, themediandurationof oral voriconazoletherapywas
76 days(range2-232days).

A satisfactory global response (complete or partial resolution of all attributable symptoms, signs,
radiographic/bronchoscopicabnormalitiespresentat baseline) was seen in 53% of voriconazole-treatedpatients
comparedto 31% of patientstreatedwith comparator. The 84-day survival rate for voriconazolewas statistically
significantly higher than that for the comparatorand a clinically andstatistically significant benefit was shown in
favourof voriconazolefor bothtimeto deathandtimeto discontinuation dueto toxicity.

This studyconfirmedfindings from an earlier, prospectively designed studywhere therewasa positiveoutcomein
subjectswith risk factors for a poor prognosis,including graft versushost disease,and, in particular, cerebral
infections(normally associatedwith almost100%mortality).

The studiesincludedcerebral, sinus,pulmonary and disseminated aspergillosis in patientswith bonemarrow and
solid organtransplants, haematological malignancies,cancerandAIDS.

Candidaemiain non-neutropenic patients
The efficacy of voriconazolecomparedto the regimen of amphotericin B followed by fluconazolein the primary
treatment of candidaemia was demonstrated in an open, comparative study. Three hundredand seventynon-
neutropenicpatients(above12 yearsof age) with documented candidaemia wereincludedin thestudy,of whom248
were treatedwith voriconazole.Nine subjects in the voriconazole group and 5 in the amphotericinB followed by
fluconazolegroupalsohadmycologicallyproveninfection in deep tissue. Patientswith renalfailure wereexcluded
from this study. The median treatmentduration was 15 days in both treatmentarms. In the primary analysis,
successful responseasassessedby a Data Review Committee(DRC) blindedto studymedicinalproductwasdefined
asresolution/improvementin all clinical signsandsymptomsof infection with eradicationof Candidafrom blood
and infecteddeeptissuesites12 weeksafter theend of therapy (EOT). Patientswho did not have an assessment12
weeks afterEOT werecountedasfailures.In this analysis a successfulresponsewasseenin 41%of patientsin both
treatmentarms.

In a secondaryanalysis,which utilisedDRC assessmentsat thelatest evaluabletime point (EOT, or 2, 6, or 12 weeks
after EOT) voriconazoleandtheregimenof amphotericin B followed by fluconazolehadsuccessful responseratesof
65%and71%,respectively.

TheInvestigator’s assessmentof successful outcomeat eachof thesetimepoints is shownin thefollowing table.

Serious refractory Candida infections
The study comprised 55 patients with serious refractory systemic Candida infections (including candidaemia,
disseminated and other invasive candidiasis) where prior antifungal treatment, particularly with fluconazole, had
beenineffective. Successful response was seen in 24 patients (15 complete, 9 partial responses). In fluconazole-
resistant non-albicans species, a successful outcome was seen in 3/3 C. krusei (complete responses) and 6/8 C.
glabrata (5 complete, 1 partial response) infections. The clinical efficacy data were supported by limited
susceptibility data.

Timepoint Voriconazole
(N=248)

Amphotericin B
→ fluconazole
(N=122)

EOT 178 (72%) 88 (72%)
2 weeks after
EOT

125 (50%) 62 (51%)

6 weeks after
EOT

104 (42%) 55 (45%)

12 weeks after
EOT

104 (42%) 51 (42%)
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Scedosporium and Fusarium infections
Voriconazolewasshown to beeffectiveagainst thefollowing rarefungal pathogens:

Scedosporium spp.: Successfulresponseto voriconazoletherapywasseenin 16 (6 complete,10 partial responses)of
28 patients with S. apiospermumand in 2 (both partial responses)of 7 patients with S. prolificans infection. In
addition, a successfulresponsewas seen in 1 of 3 patients with infections causedby more than one organism
includingScedosporium spp.

Fusarium spp.: Seven(3 complete,4 partial responses) of 17 patientswere successfullytreatedwith voriconazole.Of
these7 patients,3 hadeye,1 hadsinus,and3 haddisseminated infection. Fouradditionalpatientswith fusariosis had
aninfectioncausedby severalorganisms;2 of themhada successfuloutcome.

Themajority of patients receivingvoriconazole treatmentof theabovementionedrareinfectionswere intolerantof,
or refractory to, prior antifungaltherapy.

Primary Prophylaxis of Invasive FungalInfections– Efficacyin HSCT recipientswithout prior provenor probable
IFI
Voriconazolewascomparedto itraconazole asprimary prophylaxis in anopen-label,comparative, multicenterstudy
of adultand adolescentallogeneicHSCT recipientswithoutprior provenor probableIFI. Successwasdefinedasthe
abil ity to continuestudy drugprophylaxisfor 100daysafter HSCT(withoutstoppingfor >14days)andsurvival with
no proven or probableIFI for 180 days after HSCT. The modified intent-to-treat (MITT) group included 465
allogeneicHSCTrecipients with 45%of patientshaving AML . Fromall patients58%weresubjectto myeloablative
conditions regimens.Prophylaxiswith studydrug wasstarted immediately after HSCT: 224 receivedvoriconazole
and 241received itraconazole.Themedian duration of study drugprophylaxis was96 daysfor voriconazoleand68
daysfor itraconazolein theMITT group.

Success ratesandothersecondaryendpoints arepresentedin thetable below:

Study
Endpoints

Voriconazole
N=224

Itraconazole
N=241

Difference in
proportions and

the 95%
confidence

interval (CI)

P-Value

Success at day
180*

109 (48.7%) 80 (33.2%) 16.4%(7.7%,
25.1%)**

0.0002**

Success at day
100

121 (54.0%) 96 (39.8%) 15.4%(6.6%,
24.2%)**

0.0006**

Completed at
least 100 days of
study drug
prophylaxis

120 (53.6%) 94 (39.0%) 14.6%(5.6%,
23.5%)

0.0015

Survived to day
180

184 (82.1%) 197(81.7%) 0.4%(-6.6%,
7.4%)

0.9107

Developed
proven or
probable IFI to
day180

3 (1.3%) 5 (2.1%) -0.7% (-3.1%,
1.6%)

0.5390

Developed
proven or
probable IFI to
day100

2 (0.9%) 4 (1.7%) -0.8% (-2.8%,
1.3%)

0.4589

Developed
proven or
probable IFI
while on study

0 3 (1.2%) -1.2% (-2.6%,
0.2%)

0.0813
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* Primaryendpointof thestudy
** Differencein proportions,95%CI andp-values obtained afteradjustment for randomization

ThebreakthroughIFI rate to Day 180andtheprimary endpoint of thestudy, which is Successat Day 180,for patients
with AML andmyeloablativeconditioningregimensrespectively, is presentedin thetablebelow:

AML

* Primaryendpointof study
** Usingamarginof 5%,non-inferiority is demonstrated
***Difference in proportions,95%CI obtainedafter adjustment for randomization

Myeloablative conditioning regimens

* Primaryendpointof study
** Usingamarginof 5%,non-inferiority is demonstrated
*** Differencein proportions,95%CI obtainedafter adjustment for randomization

SecondaryProphylaxisof IFI – Effi cacyin HSCTrecipientswith prior provenor probable IFI
Voriconazolewasinvestigatedassecondaryprophylaxisin an open-label, non-comparative,multicenterstudyof adult
allogeneicHSCT recipientswith prior proven or probableIFI. The primary endpointwas the rateof occurrenceof
proven and probableIFI during the first year after HSCT. The MITT group included40 patients with prior IFI,
including 31 with aspergillosis, 5 with candidiasis, and 4 with other IFI. The median duration of study drug
prophylaxiswas95.5 daysin theMITT group.

Proven or probableIFIs developedin 7.5% (3/40) of patients during the first year after HSCT, including one
candidemia,onescedosporiosis(both relapses of prior IFI), andonezygomycosis.The survival rateat Day 180 was
80.0%(32/40)andat 1 yearwas70.0%(28/40).

Durationof treatment
In clinical trials,705 patients receivedvoriconazole therapyfor greater than12 weeks,with 164 patientsreceiving
voriconazole for over6 months.

Paediatricpopulation
Fifty-threepaediatric patientsaged2 to <18years weretreatedwith voriconazole in two prospective, open-label,non-
comparative, multi-centerclinical trials.Onestudyenrolled 31patientswith possible,provenor probableinvasive
aspergillosis(IA), of whom14patientshadprovenor probableIA andwere included in theMITT efficacyanalyses.
Thesecondstudyenrolled22patients with invasivecandidiasis includingcandidaemia(ICC), andesophageal

drug

Study Endpoints Voriconazole
(N=98)

Itraconazole
(N=109)

Difference in
proportions and

the 95% confidence
interval

(CI)
Breakthrough IFI –
Day180

1 (1.0%) 2 (1.8%) -0.8%(-4.0%,2.4%)**

Successat Day180* 55 (56.1%) 45 (41.3%) 14.7% (1.7%, 27.7%)
** *

Study Endpoints Voriconazole
(N=125)

Itraconazole
(N=143)

Difference in
proportions and
the 95% confidence
interval
(CI)

BreakthroughIFI –
Day180

2 (1.6%) 3 (2.1%) -0.5% (-3.7%, 2.7%)
**

Success at Day
180*

70 (56.0%) 53 (37.1%) 20.1% (8.5%, 31.7%)
***
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candidiasis (EC) requiringeitherprimaryor salvagetherapy,of whom17were includedin theMITT efficacy
analyses.For patientswith IA theoverallratesof globalresponseat 6 weekswere64.3%(9/14), theglobalresponse
ratewas40% (2/5) for patients2 to <12yearsand77.8%(7/9) for patients12 to <18yearsof age.Forpatientswith
ICC theglobalresponserateat EOT was85.7%(6/7)andfor patients with EC theglobal response rateatEOT was
70%(7/10). Theoverallrateof response (ICC andEC combined)was88.9%(8/9) for 2 to <12years old and62.5%
(5/8) for 12 to <18yearsold.

Clinical studiesexaminingQTc interval
A placebo-controlled, randomized,single-dose, crossoverstudy to evaluatetheeffecton theQTc intervalof healthy
volunteers was conductedwith three oral doses of voriconazole and ketoconazole. The placebo-adjustedmean
maximumincreasesin QTc from baselineafter800,1200and 1600mg of voriconazolewere 5.1,4.8,and8.2 msec,
respectivelyand7.0 msecfor ketoconazole 800 mg. No subject in any grouphadan increasein QTc of ≥60 msec
from baseline. No subjectexperiencedan interval exceedingthe potentially clinically-relevant thresholdof 500
msec.

5.2 Pharmacokinetic properties

General pharmacokinetic characteristics
The pharmacokineticsof voriconazolehavebeencharacterisedin healthy subjects,specialpopulationsand patients.
During oral administration of 200 mg or 300 mg twice daily for 14 daysin patientsat risk of aspergil losis (mainly
patientswith malignantneoplasmsof lymphatic or haematopoietic tissue), theobservedpharmacokineticcharacteristics
of rapid and consistent absorption, accumulation and non-linear pharmacokinetics were in agreementwith those
observed in healthy subjects.

The pharmacokinetics of voriconazoleare non-lineardue to saturation of its metabolism. Greater than proportional
increase in exposureis observedwith increasingdose.It is estimatedthat,onaverage,increasingtheoraldosefrom 200
mg twice daily to 300 mg twice daily leadsto a 2.5-fold increasein exposure(AUCτ). The oral maintenancedoseof
200 mg (or 100mg for patientslessthan40 kg) achievesa voriconazoleexposuresimilar to 3 mg/kg IV. A 300 mg (or
150 mg for patientslessthan 40 kg) oral maintenance doseachieves an exposuresimilar to 4 mg/kg IV. When the
recommendedintravenousor oral loading doseregimensare administered, plasmaconcentrationscloseto steadystate
are achievedwithin the first 24 hoursof dosing.Without the loading dose,accumulation occursduring twice daily
multiple dosing with steady-state plasmavoriconazole concentrations being achievedby Day 6 in the majority of
subjects.

Absorption
Voriconazole is rapidly and almost completely absorbedfollowing oral administration, with maximum plasma
concentrations (Cmax) achieved 1-2 hours after dosing. The absolute bioavailability of voriconazole after oral

administration is estimatedto be96%.Whenmultiple dosesof voriconazoleareadministeredwith high fat meals,Cmax
and AUCτ arereducedby 34% and24%, respectively. The absorptionof voriconazoleis not affectedby changesin
gastricpH.

Distribution
Thevolumeof distributionat steadystate for voriconazoleis estimatedto be4.6L/kg, suggesting extensivedistribution
into tissues. Plasma protein binding is estimated to be 58%. Cerebrospinalfluid samples from eight patientsin a
compassionateprogrammeshoweddetectablevoriconazoleconcentrationsin all patients.

Biotransformation
In vitro studiesshowedthat voriconazoleis metabolised by the hepatic cytochrome P450 isoenzymes CYP2C19,
CYP2C9andCYP3A4.

Theinter-individualvariability of voriconazole pharmacokinetics ishigh.

In vivo studies indicated that CYP2C19 is significantly involved in the metabolism of voriconazole.This enzyme
exhibits geneticpolymorphism.For example, 15-20%of Asian populationsmay beexpectedto bepoormetabolisers.
For CaucasiansandBlackstheprevalenceof poormetabolisersis 3-5%.Studies conductedin CaucasianandJapanese
healthy subjects haveshown that poor metabolisers have,on average, 4-fold higher voriconazoleexposure (AUCτ)
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than their homozygousextensive metabolizer counterparts. Subjects who are heterozygousextensivemetabolisers
have onaverage2-fold highervoriconazoleexposurethantheir homozygousextensivemetabolisercounterparts.

The major metaboliteof voriconazoleis the N-oxide, which accounts for 72% of the circulating radiolabelled
metabolitesin plasma.This metabolitehasminimal antifungal activity anddoesnot contributeto theoverall efficacy
of voriconazole.

Elimination
Voriconazoleis eliminatedvia hepaticmetabolismwith lessthan 2%of thedoseexcretedunchangedin theurine.

After administration of a radiolabelleddoseof voriconazole, approximately 80% of the radioactivity is recoveredin
theurineafter multiple intravenousdosingand 83%in theurineafter multiple oral dosing.Themajority (>94%)of the
total radioactivity is excretedin thefirst 96hoursafterbothoralandintravenousdosing.

The terminalhalf-life of voriconazoledependson doseand is approximately 6 hoursat 200 mg (orally). Becauseof
non-linear pharmacokinetics, theterminal half -life is not useful in theprediction of theaccumulationor elimination of
voriconazole.

Pharmacokinetics in special patient groups
Gender
In anoral multiple -dosestudy,Cmax and AUCτ for healthyyoungfemaleswere83%and113%higher, respectively,

than in healthy young males(18-45 years). In the same study, no significant differencesin Cmax and AUCτ were

observedbetweenhealthy elderlymalesandhealthy elderly females (≥65years).

In the clinical programme,no dosageadjustmentwas madeon the basisof gender.The safety profile and plasma
concentrationsobservedin maleandfemalepatientswere similar. Therefore,no dosageadjustment basedon genderis
necessary.

Elderly
In an oral multiple-dosestudy Cmax and AUCτ in healthy elderly males (≥65 years)were 61% and 86% higher,

respectively, thanin healthy youngmales(18-45 years).No significant differencesin Cmax and AUCτ wereobserved

betweenhealthy elderly females(≥ 65years) andhealthyyoungfemales(18-45years).

In the therapeutic studiesno dosageadjustment was made on the basis of age. A relationship betweenplasma
concentrationsandagewasobserved.Thesafety profile of voriconazole in youngandelderly patientswassimilar and,
therefore,nodosageadjustmentis necessaryfor theelderly (seesection 4.2).

5.3 Preclinical safety data

Repeated-dosetoxicity studieswith voriconazoleindicated the liver to be the targetorgan.Hepatotoxicity occurred at
plasmaexposuressimilar to those obtained at therapeuticdosesin humans,in commonwith other antifungalagents. In
rats,miceanddogs, voriconazolealsoinducedminimal adrenalchanges. Conventionalstudiesof safetypharmacology,
genotoxicity or carcinogenicpotentialdid not reveal aspecial hazard for humans.

In reproduction studies, voriconazolewas shown to be teratogenic in rats and embryotoxic in rabbits at systemic
exposuresequalto thoseobtained in humanswith therapeutic doses.In thepre- andpost-nataldevelopmentstudyin rats
at exposureslower than those obtained in humans with therapeutic doses,voriconazole prolongedthe duration of
gestationandlabourandproduceddystociawith consequentmaternal mortality andreducedperinatalsurvival of pups.
The effects on parturition are probably mediated by species-specific mechanisms,involving reductionof oestradiol
levels,and areconsistent with thoseobservedwith otherazole antifungal agents.Voriconazole administration induced
no impairment of maleor femalefertility in ratsatexposuressimilar to thoseobtainedin humansat therapeutic doses.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients
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Core:
Lactosemonohydrate
Croscarmellosesodium
Magnesiumstearate

Coating:
Polyvinyl alcohol
Macrogol8000
Talc
Titaniumdioxide(E 171)

6.2 Incompatibilities

Not applicable.

6.3 Shelf life

2 years

6.4 Special precautions for storage

This medicinalproduct doesnot requireanyspecial storageconditions.

6.5 Nature and contents of container

Alu-PVC/PE/PVDCblisters.

Blister packscontaining 14,20,28,30,56 and100tablets.

Not all packsizesmaybemarketed.

6.6 Special precautions for disposal

No specialrequirements

Any unusedmedicinalproductor wastematerial should bedisposed of in accordancewith local requirements.
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