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	פרק בעלון
	טקסט נוכחי
	טקסט חדש

	Posology and method of administration
	Use in adults

Therapy must be initiated with the specified loading dose regimen of either intravenous or oral VFEND to achieve plasma concentrations on Day 1 that are close to steady state.  On the basis of the high oral bioavailability (96 %; see section 4.2), switching between intravenous and oral administration is appropriate when clinically indicated.

Use in children

Safety and effectiveness in paediatric subjects below the age of 2 years has not been established (see also section 4.1 Pharmacodynamic properties). Therefore voriconazole is not recommended for children less than 2 years of age.

The recommended maintenance dosing regimen in paediatric patients 2 to <12 years is as follows:
Loading Dose Regimen

No oral or intravenous loading dose is recommended

Maintenance Dose

Intravenous Dose*

Oral Dose**

7 mg/kg twice daily

200 mg twice daily

*Based on a population pharmacokinetic analysis in 82 immunocompromised patients aged 2 to <12 years

**Based on a population pharmacokinetic analysis in 47 immunocompromised patients aged 2 to <12 years
These paediatric dose recommendations are based on studies in which VFEND was administered as the powder oral suspension formulation. Bioequivalence between the powder for oral suspension and tablets has not been investigated in a paediatric population. Considering the assumed limited gastro-enteric transit time in paediatrics, the absorption of tablets may be different in paediatric compared to adult patients. It is therefore recommended to use the oral suspension formulation in children aged 2 to <12.


	Use in adults

Therapy must be initiated with the specified intravenous loading dose regimen of either intravenous or oral VFEND to achieve adequate plasma concentrations on Day 1 that are close to steady state Intravenous treatment should be continued for at least 7 days before switching to oral treatment (see section 4.1). Once the patient is clinically improved and can tolerate medication given by mouth, the oral tablet form or oral suspension form of voriconazole may be utilized.   On the basis of the high oral bioavailability (96 %;), switching between intravenous and oral administration is appropriate when clinically indicated (see section 4.2).
Use in  paediatricsUse in children (2 to <12 years) and young adolescents (12 to 14 years and <50 kg)
The recommended dosing regimen is as follows: 

Intravenous 
Oral
Loading Dose Regimen 

(first 24 hours)
9 mg/kg every 12 hours

Not recommended

Maintenance Dose

(after first 24 hours)
8 mg/kg twice daily 

9 mg/kg twice daily 
(a maximum dose of 350 mg twice daily)

Note:
Based on a population pharmacokinetic analysis in 112 immunocompromised pediatric patients aged 2 to <12 years and 26 immunocompromised adolescents aged 12 to <17 years. 

It is recommended to initiate the therapy with intravenous regimen, and oral regimen should be considered only after there is a significant clinical improvement. It should be noted that an 8 mg/kg intravenous dose will provide voriconazole exposure approximately 2-fold higher than a 9 mg/kg oral dose.
These oral dose recommendations for children are  is based on studies in which  voriconazole was administered as the powder for oral suspension formulation. Bioequivalence between the powder for oral suspension and tablets has not been investigated in a paediatric population. Considering the assumed limited gastro-enteric transit time in paediatrics, the absorption of tablets may be different in paediatric compared to adult patients. It is therefore recommended to use the oral suspension formulation in children aged 2 to <12.
Safety and effectiveness in pediatric patients below the age of 2 years has not been established (see Section 4.1). Therefore, voriconazole is not recommended for children less than 2 years of age. Use in pediatric patients aged 2 to <12 years with hepatic or renal insufficiency has not been studied (see Sections 3.8 and 4.2

Use in all other adolescents (12 to 14 years and ≥50 kg; 15 to 16 years regardless of body weight)
Voriconazole should be dosed as adults. 

Dose adjustment

If patient response is inadequate, the dose may be increased by 1 mg/kg steps (or by 50 mg steps if the maximum oral dose of 350 mg was used initially). If patients are unable to tolerate treatment, reduce the dose by 1 mg/kg steps (or by 50 mg steps if the maximum oral dose of 350 mg was used initially).


	Contraindications
	Coadministration of VFEND with rifabutin, rifampicin, carbamazepine and long-acting barbiturates (e.g.,, phenobarbital) is contraindicated since these medicinal products are likely to decrease plasma voriconazole concentrations significantly (see section 3.5).
Coadministration of ergot alkaloids (ergotamine, dihydroergotamine), which are CYP3A4 substrates, is contraindicated since increased plasma concentrations of these medicinal products can lead to ergotism (see section 3.5).


	Coadministration of VFEND with rifabutin, rifampicin, carbamazepine and long-acting barbiturates (e.g.,, phenobarbital) is contraindicated since these medicinal products are likely to decrease plasma voriconazole concentrations significantly (see section 3.5).
Coadministration with high dose efavirenz (400 mg and above once daily) is contraindicated because efavirenz significantly decreases plasma voriconazole concentrations in healthy subjects at this dose (see Section 3.5, for lower doses see Section 3.4).
Coadministration of ergot alkaloids (ergotamine, dihydroergotamine), which are CYP3A4 substrates, is contraindicated since increased plasma concentrations of these medicinal products can lead to ergotism (see section 3.5).



	Special warnings and special precautions for use
	Dermatological adverse events: Patients have rarely developed exfoliative cutaneous reactions, such as Stevens-Johnson syndrome, during treatment with VFEND. If a patient develops an exfoliative cutaneous reaction voriconazole should be discontinued.
In addition VFEND has been associated with photosensitivity skin reaction. 

It is recommended that patients avoid intense or prolonged exposure to direct sunlight during voriconazole treatment.  In patients with photosensitivity skin reactions and additional risk factors, squamous cell carcinoma of the skin and melanoma have been reported during long-term therapy.  If a patient develops a skin lesion consistent with squamous cell carcinoma or melanoma, voriconazole discontinuation should be considered.
Paediatric use: Safety and effectiveness in paediatric subjects below the age of two years has not been established (see also section 4.1). Voriconazole is indicated for paediatric patients aged two years or older. Hepatic function should be monitored in both children and adults. Oral bioavailability may be limited in paediatric patients aged 2 to 12 years with malabsorption and very low body weight for age. In that case, intravenous voriconazole administration is recommended.

	Dermatological adverse events: Patients have rarely developed exfoliative cutaneous reactions, such as Stevens-Johnson syndrome, during treatment with VFEND. If a patient develops an exfoliative cutaneous reaction voriconazole should be discontinued.
In addition VFEND has been associated with photosensitivity skin reaction. 

It is recommended that patients avoid intense or prolonged exposure to direct sunlight during voriconazole treatment.  In patients with photosensitivity skin reactions and additional risk factors, squamous cell carcinoma of the skin and melanoma have been reported during long-term therapy.  If a patient develops a skin lesion consistent with squamous cell carcinoma or melanoma, voriconazole discontinuation should be considered.
Skeletal adverse events: Periostitis has been reported in transplant patients during long-term voriconazole therapy. If a patient develops skeletal pain and radiologic findings compatible with periostitis, voriconazole should be discontinued.
Paediatric use: Safety and effectiveness in paediatric subjects below the age of two years has not been established (see also section 4.1). Voriconazole is indicated for paediatric patients aged two years or older. Hepatic function should be monitored in both children and adults. Oral bioavailability may be limited in paediatric patients aged 2 to 12 years with malabsorption and very low body weight for age. In that case, intravenous voriconazole administration is recommended.
Everolimus (CYP3A4 substrate, P-gp substrate): Co-administration of voriconazole with everolimus is not recommended because voriconazole is expected to significantly increase everolimus concentrations. Currently there are insufficient data to allow dosing recommendations in this situation (see Section 3.5).
Fluconazole (CYP2C9, CYP2C19 and CYP3A4 inhibitor): Coadministration of oral voriconazole and oral fluconazole resulted in a significant increase in Cmax and AUCτ of voriconazole in healthy subjects. The reduced dose and/or frequency of voriconazole and fluconazole that would eliminate this effect have not been established. Monitoring for voriconazole associated adverse events is recommended if voriconazole is used sequentially after fluconazole (see Section 3.5).
Efavirenz (CYP450 inducer; CYP3A4 inhibitor and substrate): When voriconazole is coadministered with efavirenz the dose of voriconazole should be increased to 400 mg every 12 hours and that of efavirenz should be decreased to 300 mg every 24 hours (see Sections 3.2, 3.3 and 3.5).
Phenytoin (CYP2C9 substrate and potent CYP450 inducer): Careful monitoring of phenytoin levels is recommended when phenytoin is coadministered with voriconazole.  Concomitant use of voriconazole and phenytoin should be avoided unless the benefit outweighs the risk (see Section 3.5).
Ritonavir (potent CYP450 inducer, CYP3A4 inhibitor and substrate): Coadministration of voriconazole and low dose ritonavir (100 mg twice daily) should be avoided unless an assessment of the benefit/risk justifies the use of voriconazole. (see Section 3.5, for higher doses see Section 3.3).



	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 concentrations of these medicinal products can lead to QTc prolongation and rare occurrences of torsades de pointes.

	Contraindicated (see Section 3.3)


	Carbamazepine and long-acting barbiturates (e.g., phenobarbital, mephobarbital) 
[potent CYP450 inducers]
	Although not studied, carbamazepine and long-acting barbiturates are likely to significantly decrease plasma voriconazole concentrations.

	Contraindicated (see Section 3.3)

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

High dose (400 mg QD)*
Low dose (300 mg QD, co-administered with voriconazole 400 mg BID)*
	Efavirenz Cmax ( 38%
Efavirenz AUC( ( 44%

Voriconazole Cmax ( 61%
Voriconazole AUC( ( 77%

Compared to efavirenz 600 mg QD,

Efavirenz Cmax ↔
Efavirenz AUC( ( 17%


Compared to voriconazole 200 mg BID,

Voriconazole Cmax ( 23%
Voriconazole AUC( ( 7%
	Standard doses of voriconazole and standard doses of efavirenz (400 mg QD or above) is contraindicated (see Section 3.3).  

Voriconazole may be co-administered with efavirenz if the voriconazole maintenance dose is increased to 400 mg BID and the efavirenz dose is decreased to 300 mg QD. When voriconazole treatment is stopped, the initial dose of efavirenz should be restored (see Section 3.2).

	Ergot alkaloids (e.g., ergotamine and dihydroergotamine)
[CYP3A4 substrates]
	Although not studied, voriconazole is likely to increase the plasma concentrations of ergot alkaloids and lead to ergotism.

	Contraindicated (see Section 3.3)


	Rifabutin 

[potent CYP450 inducer]

300 mg QD 

300 mg QD (co-administered with voriconazole 400 mg BID)*
	Voriconazole Cmax ( 69%
Voriconazole AUC( ( 78%

Rifabutin Cmax ( 195%
Rifabutin AUC( ( 331%

Compared to voriconazole 200 mg BID,

Voriconazole Cmax ( 104%
Voriconazole AUC( ( 87% 

	Contraindicated (see Section 3.3)

	Rifampicin (600 mg QD)
[potent CYP450 inducer]
	Voriconazole Cmax ( 93%
Voriconazole AUC( ( 96%

	Contraindicated (see Section 3.3)


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


High dose (400 mg BID)

 Low dose (100 mg BID)*


	Ritonavir Cmax and AUC( ↔
Voriconazole Cmax ( 66%
Voriconazole AUC( ( 82%


Ritonavir Cmax ( 25%
Ritonavir AUC( (13%
Voriconazole Cmax ( 24%
Voriconazole AUC( ( 39%

	Co-administration of voriconazole and high doses of ritonavir (400 mg and above BID) is contraindicated (see Section 3.3).

Co-administration of voriconazole and low dose ritonavir (100 mg BID) should be avoided, unless an assessment of the benefit/risk to the patient justifies the use of voriconazole.

	St John’s Wort 

[CYP450 inducer; P-gp inducer]

300 mg TID (co-administered         with voriconazole 400 mg single dose)

	In an independent published study, 

Voriconazole AUC( ( 59%

	Contraindicated (see Section 3.3)


	Everolimus

[CYP3A4 substrate, P‑gP substrate]
	Although not studied, voriconazole is likely to significantly increase the plasma concentrations of everolimus.

	Co-administration of voriconazole and everolimus is not recommended because voriconazole is expected to significantly increase everolimus concentrations (see Section 3.4).


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

	Voriconazole Cmax ( 57%
Voriconazole AUC( ( 79%

Fluconazole Cmax  ND
Fluconazole AUC(  ND

	The reduced dose and/or frequency of voriconazole and fluconazole that would eliminate this effect have not been established. Monitoring for voriconazole-associated adverse events is recommended if voriconazole is used sequentially after fluconazole.


	Phenytoin 
[CYP2C9 substrate and potent CYP450 inducer]

300 mg QD

300 mg QD (co-administered with voriconazole 400 mg BID)*
	Voriconazole Cmax ( 49%
Voriconazole AUC( ( 69%

Phenytoin Cmax ( 67%
Phenytoin AUC( ( 81%

Compared to voriconazole 200 mg BID,

Voriconazole Cmax ( 34%
Voriconazole AUC( ( 39%

	Concomitant use of voriconazole and phenytoin should be avoided unless the benefit outweighs the risk. Careful monitoring of phenytoin plasma levels is recommended.  

Phenytoin may be co‑administered with voriconazole if the maintenance dose of voriconazole is increased to 5 mg/kg IV BID or from 200 mg to 400 mg oral BID, (100 mg to 200 mg oral BID in patients less than 40 kg) (see Section 3.2). 


	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 increase in prothrombin time was approximately 2-fold

Although not studied, voriconazole may increase the plasma concentrations of coumarins that may cause an increase in prothrombin time.

	Close monitoring of prothrombin time or other suitable anticoagulation tests is recommended, and the dose of anticoagulants should be adjusted accordingly. 


	Benzodiazepines (e.g., midazolam, triazolam, alprazolam)

[CYP3A4 substrates]
	Although not studied clinically, voriconazole is likely to increase the plasma concentrations of benzodiazepines that are metabolised by CYP3A4 and lead to a prolonged sedative effect.

	Dose reduction of benzodiazepines should be considered. 


	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 an independent published study, Sirolimus Cmax ( 6.6-fold
Sirolimus AUC( ( 11-fold

Ciclosporin Cmax ( 13%
Ciclosporin AUC( ( 70%

Tacrolimus Cmax ( 117%
Tacrolimus AUCt ( 221%

	Co-administration of voriconazole and sirolimus is contraindicated (see Section 3.3).

When initiating voriconazole in patients already on ciclosporin it is recommended that the ciclosporin dose be halved and ciclosporin level carefully monitored.  Increased ciclosporin levels have been associated with nephrotoxicity. When voriconazole is discontinued, ciclosporin levels must be carefully monitored and the dose increased as necessary.

When initiating voriconazole in patients already on tacrolimus, it is recommended that the tacrolimus dose be reduced to a third of the original dose and tacrolimus level carefully monitored. Increased tacrolimus levels have been associated with nephrotoxicity.  When voriconazole is discontinued, tacrolimus levels must be carefully monitored and the dose increased as necessary.


	Long Acting Opiates

[CYP3A4 substrates]


Oxycodone (10 mg single dose)

	In an independent published study,

Oxycodone Cmax ( 1.7-fold
Oxycodone AUC( ( 3.6-fold


	Dose reduction in oxycodone and other long-acting opiates metabolized by CYP3A4 (e.g., hydrocodone) should be considered. Frequent monitoring for opiate-associated adverse events may be necessary.


	Methadone (32-100 mg QD)

[CYP3A4 substrate]
	R-methadone (active) Cmax ( 31%
R-methadone (active) AUC( ( 47%
S-methadone Cmax ( 65%
S-methadone AUC( ( 103%

	Frequent monitoring for adverse events and toxicity related to methadone, including QT prolongation, is recommended. Dose reduction of methadone may be needed.


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

Ibuprofen (400 mg single dose)

Diclofenac (50 mg single dose)
	S-Ibuprofen Cmax ( 20%
S-Ibuprofen AUC( ( 100%

Diclofenac Cmax ( 114%
Diclofenac AUC( ( 78%
	Frequent monitoring for adverse events and toxicity related to NSAIDs is recommended. Dose reduction of NSAIDs may be needed.


	Omeprazole (40 mg QD)*
[CYP2C19 inhibitor; CYP2C19 and CYP3A4 substrate]

	Omeprazole Cmax ( 116%
Omeprazole AUC( ( 280%

Voriconazole Cmax ( 15%
Voriconazole AUC( ( 41%

Other proton pump inhibitors that are CYP2C19 substrates may also be inhibited by voriconazole and may result in increased plasma concentrations of these medicinal products.
	No dose adjustment of voriconazole is recommended.  

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

	Oral Contraceptives* 

[CYP3A4 substrate; CYP2C19 inhibitor]

Norethisterone/ethinylestradiol (1 mg/0.035 mg QD) 

	Ethinylestradiol Cmax ( 36%
Ethinylestradiol AUC( ( 61%

Norethisterone Cmax ( 15%
Norethisterone AUC( ( 53%

Voriconazole Cmax ( 14%
Voriconazole AUC( ( 46%

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

	Short Acting Opiates

[CYP3A4 substrates]



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


Fentanyl (5 (g/kg single dose)
	In an independent published study,

Alfentanil AUC(  ( 6-fold

In an independent published study,

Fentanyl AUC(  ( 1.34-fold
	Dose reduction of alfentanil, fentanyl and other short acting opiates similar in structure to alfentanil and metabolised by CYP3A4 (e.g., sufentanil) should be considered. Extended and frequent monitoring for respiratory depression and other opiate-associated adverse events is recommended. 

	Statins (e.g., lovastatin)
[CYP3A4 substrates]
	Although not studied clinically, voriconazole is likely to increase the plasma concentrations of statins that are metabolised by CYP3A4 and could lead to rhabdomyolysis.  

	Dose reduction of statins should be considered.  


	Sulphonylureas (e.g., tolbutamide, glipizide, glyburide)

[CYP2C9 substrates]
	Although not studied, voriconazole is likely to increase the plasma concentrations of sulphonylureas and cause hypoglycaemia.

	Careful monitoring of blood glucose is recommended. Dose reduction of sulfonylureas should be considered. 


	Vinca Alkaloids (e.g., vincristine and vinblastine)
[CYP3A4 substrates]
	Although not studied, voriconazole is likely to increase the plasma concentrations of vinca alkaloids and lead to neurotoxicity.

	Dose reduction of vinca alkaloids should be considered.


	Other HIV Protease Inhibitors (e.g., saquinavir, amprenavir and nelfinavir)*
[CYP3A4 substrates and  inhibitors]
	Not studied clinically.  In vitro studies show that voriconazole may inhibit the metabolism of HIV protease inhibitors and the metabolism of voriconazole may also be inhibited by HIV protease inhibitors.

	Careful monitoring for any occurrence of drug toxicity and/or lack of efficacy, and dose adjustment may be needed.


	Other Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs) (e.g., delavirdine, nevirapine)*
[CYP3A4 substrates, inhibitors or CYP450 inducers]
	Not studied clinically. In vitro studies show that the metabolism of voriconazole may be inhibited by NNRTIs and voriconazole may inhibit the metabolism of NNRTIs. 

The findings of the effect of efavirenz on voriconazole suggest that the metabolism of voriconazole may be induced by a NNRTI.

	Careful monitoring for any occurrence of drug toxicity and/or lack of efficacy, and dose adjustment may be needed.


	Cimetidine (400 mg BID)
[non-specific CYP450 inhibitor and increases gastric pH]
	Voriconazole Cmax ( 18%
Voriconazole AUC( ( 23%

	No dose adjustment 


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

	No dose adjustment 


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

Voriconazole Cmax ↔
Voriconazole AUC( ↔

	No dose adjustment 


	Macrolide antibiotics

Erythromycin (1 g BID)
[CYP3A4 inhibitor]

Azithromycin (500 mg QD)

	Voriconazole Cmax and AUC( ↔

Voriconazole Cmax and AUC( ↔

The effect of voriconazole on either erythromycin or azithromycin is unknown.

	No dose adjustment


	Mycophenolic acid (1 g single dose)  

[UDP-glucuronyl transferase substrate]
	Mycophenolic acid Cmax ↔
Mycophenolic acid AUCt ↔

	No dose adjustment 


	Prednisolone (60 mg single dose) 
[CYP3A4 substrate]
	Prednisolone Cmax ( 11%
Prednisolone AUC( ( 34%

	No dose adjustment


	Ranitidine (150 mg BID)
[increases gastric pH]

	Voriconazole Cmax and AUC( ↔

	No dose adjustment 


	Unless otherwise specified, drug interaction studies have been performed in healthy male subjects using multiple dosing to steady state with oral voriconazole at 200 mg twice daily. These results are relevant to other populations and routes of administration.

This section addresses the effects of other medicinal products on voriconazole, the effects of voriconazole on other medicinal products and two-way interactions.  The interactions for the first two sections are presented in the following order: contraindications, those requiring dosage adjustment and careful clinical and/or biological monitoring and finally those that have no significant pharmacokinetic interaction but may be of clinical interest in this therapeutic field.



	Pharmacodynamic properties
	Pharmacotherapeutic group: ATC code: J02A C

Antimycotics for Systemic Use – Triazole derivatives 

Mechanism of action

In vitro, voriconazole displays broad-spectrum antifungal activity with antifungal potency against Candida species (including fluconazole resistant C. krusei and resistant 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 those such as Scedosporium or Fusarium which have limited susceptibility to existing antifungal agents.  Its mode of action is inhibition of fungal cytochrome P450-mediated 14(-sterol demethylation, an essential step in ergosterol biosynthesis.

	Mode of action Mechanism of action
Voriconazole is a triazole antifungal agent. The primary mode of action of voriconazole is the inhibition of fungal cytochrome P-450-mediated 14 alpha-lanosterol demethylation, an essential step in fungal ergosterol biosynthesis. The accumulation of 14 alpha-methyl sterols correlates with the subsequent loss of ergosterol in the fungal cell membrane and may be responsible for the antifungal activity of voriconazole. Voriconazole has been shown to be more selective for fungal cytochrome P-450 enzymes than for various mammalian cytochrome P-450 enzyme systems.

Pharmacokinetic/Pharmacodynamic relationship

In 10 therapeutic studies, the median for the average and maximum plasma concentrations in individual subjects across the studies was 2425 ng/ml (inter-quartile range 1193 to 4380 ng/ml) and 3742 ng/ml (inter-quartile range 2027 to 6302 ng/ml), respectively. A positive association between mean, maximum or minimum plasma voriconazole concentration and efficacy in therapeutic studies was not found.

Pharmacokinetic-pharmacodynamic analyses of clinical trial data identified positive associations between plasma voriconazole concentrations and both liver function test abnormalities and visual disturbances.
Microbiology

The species most frequently involved in causing human infections include C. albicans, C. parapsilosis, C. tropicalis, C. glabrata and C. krusei, all of which usually exhibit minimum inhibitory concentrations (MICs) of less than 1 mg/L for voriconazole.  

However, the in vitro activity of voriconazole against Candida species is not uniform.  Specifically, for C. glabrata, the MICs of voriconazole for fluconazole-resistant isolates are proportionally higher than are those of fluconazole-susceptible isolates. Therefore, every attempt should be made to identify Candida to species level.  If antifungal susceptibility testing is available, the MIC results may be interpreted using breakpoint criteria.

European Committee on Antimicrobial Susceptibility Testing (EUCAST) Breakpoints
Candida species: The interpretive standards for voriconazole against Candida species are applicable only to tests performed using EUCAST microbroth dilution reference method for minimum inhibitory concentrations (MICs) read at 24 hours.

Breakpoint criteria established by EUCAST

Candida Species

MIC breakpoint (mg/L)

≤S (Susceptible)

>R (Resistant)

Candida albicans1
0.125

0.125

Candida tropicalis1
0.125

0.125

Candida parapsilosis1
0.125

0.125

Candida glabrata2
Insufficient evidence

Candida krusei3
Insufficient evidence

Other Candida spp.4 

Insufficient evidence

1 Strains with MIC values above the Susceptible (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. 

2 In clinical studies, response to voriconazole in patients with C glabrata infections was 21% lower compared to C. albicans, C. parapsilosis and C. tropicalis. However, this reduced response was not correlated with elevated MICs.

3 In clinical studies, response to voriconazole in C. krusei infections was similar to C. albicans, C. parapsilosis and C. tropicalis. However, as there were only 9 cases available for EUCAST analysis, there is currently insufficient evidence to set clinical breakpoints for C. krusei. 

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

Clinical and Laboratory Standards Institute (CLSI) Breakpoints

Breakpoint criteria established by CLSI
Susceptibility Testing Methods

Aspergillus species and other filamentous fungi: No interpretive criteria have been established for Aspergillus species and other filamentous fungi.

Candida species: The interpretive standards for voriconazole against Candida species are applicable only to tests performed using Clinical and Laboratory Standards Institute (CLSI) microbroth dilution reference method M27 for MIC read at 48 hours or disk diffusion reference method M44 for zone diameter read at 24 hours


	Pharmacokinetic properties
	General pharmacokinetic characteristics

The pharmacokinetics of voriconazole have been characterised in healthy subjects, special populations and patients. During oral administration of 200 mg or 300 mg twice daily for 14 days in patients at risk of aspergillosis (mainly patients with malignant neoplasms of lymphatic or haematopoietic tissue), the observed pharmacokinetic characteristics of rapid and consistent absorption, accumulation and non-linear pharmacokinetics were in agreement with those observed in healthy subjects.

The pharmacokinetics of voriconazole are non-linear due to saturation of its metabolism.  Greater than proportional increase in exposure is observed with increasing dose. It is estimated that, on average, increasing the oral dose from 200 mg twice daily to 300 mg twice daily leads to an approximately 2.5-fold increase in exposure (AUC().
Paediatrics

The recommended intravenous dose in paediatric patients is based on a population pharmacokinetic analysis of data pooled from 82 immunocompromised paediatric patients aged 2 to <12 years old who were evaluated in three pharmacokinetic studies (examining single intravenous doses of 3 and 4mg/kg twice daily, multiple intravenous doses of 3, 4, 6 and 8 mg/kg twice daily and multiple oral suspension doses of 4 and 6mg/kg twice daily). The majority of patients received more than one dose level with a maximum duration of dosing of 30 days. A comparison of the

paediatric and adult population pharmacokinetic data indicated that in order to obtain comparable exposures to those obtained in adults following intravenous maintenance doses of 4mg/kg twice daily, intravenous maintenance doses of 7mg/kg twice daily are required in paediatric patients.


	General pharmacokinetic characteristics

The pharmacokinetics of voriconazole have been characterised in healthy subjects, special populations and patients. During oral administration of 200 mg or 300 mg twice daily for 14 days in patients at risk of aspergillosis (mainly patients with malignant neoplasms of lymphatic or haematopoietic tissue), the observed pharmacokinetic characteristics of rapid and consistent absorption, accumulation and non-linear pharmacokinetics were in agreement with those observed in healthy subjects.

The pharmacokinetics of voriconazole are non-linear due to saturation of its metabolism.  Greater than proportional increase in exposure is observed with increasing dose. It is estimated that, on average, increasing the oral dose from 200 mg twice daily to 300 mg twice daily leads to an approximately 2.5-fold increase in exposure (AUC().
The oral maintenance dose of 200 mg (or 100 mg for patients less than 40 kg) achieves a voriconazole exposure similar to 3 mg/kg IV. A 300 mg (or 150 mg for patients less than 40 kg) oral maintenance dose achieves an exposure similar to 4 mg/kg IV (see table below).

Voriconazole Pharmacokinetic Parameters in Adults Receiving Different Dosing Regimens

Geometric mean (CV%)a
6 mg/kg IV

(loading dose)

3 mg/kg

IV Q12h

4 mg/kg

IV Q12h

400 mg Oral

(loading dose)

200 mg

Oral Q12h

300 mg

Oral Q12h

n

35

23

40

17

48

16

AUC12 (μg∙h/mL)

13.9 (32)

13.7 (53)

36.5 (56)

9.31 (38)

12.7 (86)

34.0 (53)

Cmax (μg/mL)

3.13 (20)

3.03 (25)

5.21 (35)

2.30 (19)

2.27 (55)

4.74 (35)

Cmin (μg/mL)

--

0.46 (97)

1.73 (74)

--

0.46 (120)

1.63 (79)

a
Parameters were estimated based on non-compartmental analysis from 4 pharmacokinetic studies.

AUC12 = area under the curve over 12 hour dosing interval, Cmax = maximum plasma concentration, Cmin = minimum plasma concentration. 
When the recommended intravenous or oral loading dose regimens are administered, plasma concentrations close to steady state are achieved within the first 24 hours of dosing (eg, 6 mg/kg IV every 12 hours on day 1 followed by 3 mg/kg IV every 12 hours; 400 mg oral every 12 hours on day 1 followed by 200 mg oral every 12 hours)..  Without the loading dose, accumulation occurs during twice daily multiple dosing with steady-state plasma voriconazole concentrations being achieved by day 6 in the majority of subjects.
Paediatrics

The recommended doses in children and adolescent patients are intravenous dose in paediatric patients is based on a population pharmacokinetic analysis of data pooled from 82 112  immunocompromised paediatric patients aged 2 to <12 years and 26 immunocompromised adolescent patients aged 12 to <17 years old who were evaluated in three pharmacokinetic studies (examining single intravenous doses of 3 and 4mg/kg twice daily,. Multiple intravenous doses of 3, 4, 6, 7 and 8 mg/kg twice daily and multiple oral suspension doses (using the powder for oral suspension) of 4 mg/kg, and 6 mg/kg , and 200 mg twice daily were evaluated in 3 pediatric pharmacokinetic studies. Intravenous loading doses of 6 mg/kg IV twice daily on day 1 followed by 4 mg/kg intravenous dose twice daily and 300 mg oral tablets twice daily were evaluated in one adolescent pharmacokinetic study. Larger inter-subject variability was observed in pediatric patients compared to adults
The majority of patients received more than one dose level with a maximum duration of dosing of 30 days. A comparison of the

paediatric and adult population pharmacokinetic data indicated that in order to obtain comparable exposures to those obtained in adults following intravenous maintenance doses of 4mg/kg twice daily, intravenous maintenance doses of 7mg/kg twice daily are required in paediatric patients.

A comparison of the pediatric and adult population pharmacokinetic data indicated that the predicted total exposure (AUC() in children following administration of a 9 mg/kg IV loading dose was comparable to that in adults following a 6 mg/kg IV loading dose. The predicted total exposures in children following IV maintenance doses of 4 and 8 mg/kg twice daily were comparable to those in adults following 3 and 4 mg/kg IV twice daily, respectively. The predicted total exposure in children following an oral maintenance dose of 9 mg/kg (maximum of 350 mg) twice daily was comparable to that in adults following 200 mg oral twice daily. An 8 mg/kg intravenous dose will provide voriconazole exposure approximately 2-fold higher than a 9 mg/kg oral dose.
Voriconazole exposures in the majority of adolescent patients were comparable to those in adults receiving the same dosing regimens. However, lower voriconazole exposure was observed in some young adolescents with low body weight compared to adults. It is likely that these subjects may metabolize voriconazole more similarly to children than to adults. Based on the population pharmacokinetic analysis, 12- to 14-year-old adolescents weighing less than 50 kg should receive children’s doses (see Section 3.2).



הודעה על החמרה  ( מידע בטיחות)  בעלון לצרכן 

	 פרטים על השינוי/ים המבוקש/ים

	פרק בעלון
	טקסט נוכחי
	טקסט חדש

	מתי אין להשתמש בתכשיר ?
	אל תשתמשי בתרופה כאשר הינך בהריון או מניקה.

אין להשתמש בתרופה זו אם ידועה רגישות לאחד ממרכיביה.

אין ליטול בו זמנית עם טרפנדין, אסטמיזול, ציספריד, פימוזיד, קוינידין, ריפמפיצין, קרבמזפין, פנוברביטל, נגזרות של ארגוט (ארגוטמין, דיהידרוארגוטמין), סירולימוס, אפאוירנז, ריטונביר, הצמח St John's Wort.

הטבליות מכילות לקטוז ולכן אין להשתמש בהן בחולים הסובלים מאי סבילות לגלקטוז או  מליקוי בפירוק לקטוז או בספיגת גלוקוז או גלקטוז. 

התרחיף מכיל סוכרוז ולכן אין להשתמש בחולים הסובלים מאי סבילות מולדת לפרוקטוז, ליקוי בפירוק סוכרוז או בספיגת גלוקוז - גלקטוז.

ילדים ותינוקות מתחת לגיל שנתיים.
	אל תשתמשי בתרופה כאשר הינך בהריון או מניקה.

אין להשתמש בתרופה זו אם ידועה רגישות לאחד ממרכיביה.

אין ליטול בו זמנית עם טרפנדין, אסטמיזול, ציספריד, פימוזיד, קוינידין, ריפמפיצין, קרבמזפין, פנוברביטל, מפוברביטל , נגזרות של ארגוט (ארגוטמין, דיהידרוארגוטמין), סירולימוס, אפאוירנז, ריטונביר, הצמח St John's Wort.

הטבליות מכילות לקטוז ולכן אין להשתמש בהן בחולים הסובלים מאי סבילות לגלקטוז או  מליקוי בפירוק לקטוז או בספיגת גלוקוז או גלקטוז. 

התרחיף מכיל סוכרוז ולכן אין להשתמש בחולים הסובלים מאי סבילות מולדת לפרוקטוז, ליקוי בפירוק סוכרוז או בספיגת גלוקוז - גלקטוז.

ילדים ותינוקות מתחת לגיל שנתיים.

	תגובות בין-תרופתיות
	אם הינך נוטל/ת תרופה נוספת, כולל תרופות הנמכרות ללא מרשם ותוספי תזונה או אם גמרת זה עתה הטיפול בתרופה אחרת, עליך לדווח לרופא המטפל כדי למנוע סיכונים או אי-יעילות הנובעים מתגובות בין-תרופתיות, במיוחד לגבי תרופות מהקבוצות הבאות: פניטואין (לטיפול באפילפסיה) - מומלץ לנטר רמות פניטואין בדם, ריפבוטין (לטיפול בשחפת ) – מומלץ לבצע ספירת דם מלאה תוך מעקב אחר תופעות לוואי אופייניות של ריפבוטין, ציקלוספורין (מדכא מערכת חיסונית) -  מומלץ לנטר רמות ציקלוספורין בדם גם עם סיום הטיפול בויפנד, טקרולימוס (מדכא מערכת חיסונית ) -  מומלץ לנטר רמות טקרולימוס בדם גם עם סיום הטיפול בויפנד, מתדון, פנטניל, אוקסיקודון – מומלץ לנטר רמות פנטניל ואוקסיקודון בדם, תרופות נגד קרישת דם (כגון קומרינים), וורפרין – מומלץ לנטר זמני קרישת דם, תרופות מסוג סולפונילאוריאה כגון טולבוטמיד, גליפיזיד וגליבוריד (לטיפול בסכרת) - מומלץ לנטר רמות סוכר בדם, סטטינים (לטיפול ברמת כולסטרול גבוהה), בנזודיאזיפינים (תרופות להרגעה כגון: מידזולאם, אלפרזולאם וטריאזולאם), תרופות אנטי דלקתיות שאינן סטרואידליות (כגון איבופרופן ודיקלופנק), ניגזרות וינקה כגון וינקריסטין, וינבלסטין (אנטי סרטניים), אומפרזול (לטיפול בכיב קיבה), מעכבי האנזים HIV פרוטאז (לטיפול באיידס כגון סקינביר, אמפרנביר, נלפינאביר), דלאוירדין, אנדינאביר ותרופות ממשפחת NNRTI (לטיפול באיידס), גלולות למניעת הריון, אופייטים קצרי טווח .

אין ליטול בו זמנית עם טרפנדין, אסטמיזול, ציספריד, פימוזיד, קוינידין, ריפמפיצין, קרבמזפין, פנוברביטל, נגזרות של ארגוט (ארגוטמין, דיהידרוארגוטמין), סירולימוס, אפאוירנז, ריטונביר, הצמח St John's Wort (היפריקום)

	אם הינך נוטל/ת תרופה נוספת, כולל תרופות הנמכרות ללא מרשם ותוספי תזונה או אם גמרת זה עתה הטיפול בתרופה אחרת, עליך לדווח לרופא המטפל כדי למנוע סיכונים או אי-יעילות הנובעים מתגובות בין-תרופתיות, במיוחד לגבי תרופות מהקבוצות הבאות: פניטואין (לטיפול באפילפסיה) - מומלץ לנטר רמות פניטואין בדם, ריפבוטין (לטיפול בשחפת ) – מומלץ לבצע ספירת דם מלאה תוך מעקב אחר תופעות לוואי אופייניות של ריפבוטין, ציקלוספורין (מדכא מערכת חיסונית) -  מומלץ לנטר רמות ציקלוספורין בדם גם עם סיום הטיפול בויפנד, אוורולימוס, טקרולימוס (מדכא מערכת חיסונית ) -  מומלץ לנטר רמות טקרולימוס בדם גם עם סיום הטיפול בויפנד, מתדון, פנטניל, אוקסיקודון – מומלץ לנטר רמות פנטניל ואוקסיקודון בדם, תרופות נגד קרישת דם (כגון קומרינים כגון פנפרוקומון, אסנוקומרול), וורפרין – מומלץ לנטר זמני קרישת דם, תרופות מסוג סולפונילאוריאה כגון טולבוטמיד, גליפיזיד וגליבוריד (לטיפול בסכרת) - מומלץ לנטר רמות סוכר בדם, סטטינים (כגון לובסטטין) (לטיפול ברמת כולסטרול גבוהה), בנזודיאזיפינים (תרופות להרגעה כגון: מידזולאם, אלפרזולאם וטריאזולאם), תרופות אנטי דלקתיות שאינן סטרואידליות (כגון איבופרופן ודיקלופנק), ניגזרות וינקה כגון וינקריסטין, וינבלסטין (אנטי סרטניים), אומפרזול (לטיפול בכיב קיבה), מעכבי האנזים HIV פרוטאז (לטיפול באיידס כגון סקינביר, אמפרנביר, נלפינאביר), דלאוירדין, אנדינאביר ותרופות ממשפחת NNRTI (לטיפול באיידס כגון דלואוירדין, נויראפין ), גלולות למניעת הריון, אופייטים קצרי טווח (כגון אלפנטאניל, פנטאניל) , פלוקונזול.

אין ליטול בו זמנית עם טרפנדין, אסטמיזול, ציספריד, פימוזיד, קוינידין, ריפמפיצין, קרבמזפין, פנוברביטל, נגזרות של ארגוט (ארגוטמין, דיהידרוארגוטמין), סירולימוס, אפאוירנז, ריטונביר, הצמח St John's Wort (היפריקום)


















