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Somministrazione orale

Tessuti

Effetto 
farmacologico

Sede di azione

intracellulare

Escrezione
Farmaco 

libero

Farmaco legato alle      
proteine

Fegato

Distribuzione

Assorbimento mucosa Gl

PLASMA

Fattori che determinano la concentrazione
del farmaco nella sua sede d’azione
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Drug 
concentration

Drug Levels: The Therapeutic Window
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Drug -drug interaction mechanisms
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Effect of food on PREZISTA exposure
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• The mean plasma concentration-time profiles were co mparable for all
administrations under fed conditions. Systemic PREZ ISTA exposure
decreased by approximately 30% under fasted versus fed conditions

Sekar V, et al. 16th IAC 2006. Abstract TUPE0083





Atazanavir (Reyataz®) with 
Acid-reducing Agents)

• Dosing must be separated by 2 hours from 
traditional antacids (e.g. calcium carbonate 

• Take 2 hours before or 10 hours after H-2 
blockers (e.g. famotidine, ranitidine)

• Should not be used with proton pump 
inhibitors (PPIs) (e.g. omeprazone; 
pantoprazole)



Effect of omeprazole 20 mg daily on the bioavailability of multiple-dose 
atazanavir in healthy subjects 

(Eley et al, 8th IWCPHT, Budapest 2007)
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Cytochrome P450 (CYP) Enzyme System

• Substrate: metabolized by enzyme
• Inhibitor: inhibits metabolism of substrate
• Inducer:induces metabolism of substrate 

through increased production of enzyme

• Some drugs may have properties of all 3: 
efavirenz
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Efavirenz vs methadone



� Paziente maschio di 45 anni, con storia di epilessia

� In trattamento con valproato e fenobarbital

� Necessità di iniziare terapia con DRV/RTV bid + RAL + ETV

� Interazioni attese?

Caso  









Interazioni attese

Etravirina Darunavir

Raltegravir Fenobarbital
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� Paziente maschio di 45 anni, con storia di epilessia

� In trattamento con valproato e fenobarbital

� Necessità di iniziare terapia con DRV/RTV bid + RAL + ETV

� Interazioni attese?

RISULTATI
Prelievo del 05/06/08:
RGV Ctrough : 111 ng/ml
DRV Ctrough: 9567 ng/ml
ETV Ctrough : 282 ng/ml
(barbituremia26 ug/ml)

REFERTO: Le concentrazioni di tutti i farmaci sono nel range atteso

Caso 3 



� Le interazioni non riguardano solo il metabolismo e solo il 
CYP3A4

� Possono essere inattese sia per entità che per tipologia
� Vanno sospettate in caso di eventi clinici altrimenti inspiegabili

La valutazione clinicadelle interazioni deve tenere conto di
• -possibile variabilità interindividuale
• -durata del trattamento interagente
• -barriera genetica del farmaco che subisce interazione ed efficacia 

del backbone
• Quasi nessuna associazione è veramente controindicata a priori in 

tutti i pazienti (uso del TDM)



CASO AN

•Kivexa + Reyataz/Norvir dal 2004
•Cicli di omeprazolo 20 mg
•Lieve alterazione funzionalità renale (creat
1.5, GFR 60)

•Gennaio 2010:  
Episodio di FA.
Aggiunge CardioAsa + Rytmonorm



Kivexa + Isentress
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Low morning plasma cortisol (0.3 ug/ml)

Low ACTH (<5)

Abdominal CT scan (normal adrenal glands)

Brain MRI (normal hypophysis )
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Herbal Interactions: Increasing Importance?

Herbal CYP450 Transporters

St John’s wort
� CYP1A2, � CYP2C9,

� CYP2D6, � CYP3A4

Single dose  � P-gp

Long Term � P-gp

Grapefruit juice
� CYP3A4, � CYP2D6,

� CYP2A6, � CYP2C9,

� CYP1A2, � CYP2E1,

� P-gp, � MRP2

Echinacea purpurea
� CYP3A4 (intestine)

� CYP3A4 (liver)

� CYP1A2, � CYP2D6, � CYP2E1

Milk Thistle (cardo
mariano)

� CYP3A4 � CYP2D6, � CYP2E1, 
� CYP1A2

� P-gp

Saw Palmetto 
(palmetto della
Florida)

� CYP3A4 � CYP2D6, � CYP2E1, 
� CYP1A2

Ginseng � CYP3A4 � P-gp

Green Tea 
constituents

� CYP3A4 � CYP2D6 � and � P-gp



Recent Herbal Interactions

• Identification and characterisation of potent CYP3A4 inhibitors in Schisandrafruit 
extract. 
Iwata H, Tezuka Y, Kadota S, et al.
Drug Metab Dis, 2004, 32: 1351-1358.

• Impact of African herbal medicines on antiretroviral metabolism.
Mills E, Foster BC, van Heeswijk R, et al.
AIDS, 2005, 19: 95-97.
(Hypoxis & Sutherlandia! Inhibited CYP3A4, P-gp and activated PXR)

• Multiple night-time doses of Valerian (Valeriana officinalis) had minimal effects on 
CYP3A4 activity and no effect on CYP2D6 activity in healthy volunteers. 
Donovan JL, DeVane CL, Chavin KD, et al.
Drug Metab Dis, 2004, 32: 1333-1336. 

Clinical PK studies in developing world setting required









Maraviroc

Half life (h) 13

Cmin (ng/ml) 40 (300 mg bd)

Metabolised by: CYP3A4; substrate of P-gp

Inducer: No

Inhibition: No (CYPs in vitro)

Renal elimination: 25%

Protein binding (%) 76%



Concomitant medications Maraviroc dose

CYP3A4 inhibitors(with or without a 
potent CYP3A4 inducer) including
•PI except TPV/RTV and FPV/RTV
•Ketoconazole, itraconazole, 
clarithromycin, telithromycin

150 mg BID

CYP3A4 inducers
•EFV, ETV
•Rifampicin, rifabutin

600 mg BID

Other concomitant medication, including
NVP, TPV/RTV and FPV/RTV

300 mg BID



Etravirine (TMC 125)
Half life (h) 35-40

Cmin (ng/ml) ~ 400 (200 mg bd)

Metabolised by: CYP3A4; CYP2C; CYP1A

Inducer: CYP3A4

Inhibition: CYP2C9; CYP2C19; P-gp (in vitro)

Renal elimination: Minimal

Protein binding (%) 99.9%


