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INDIVIDUALIZACION DEL TRATAMIENTO




¢POR QUE?
¢PARA QUE?

iCOMO?



VARIABILIDAD INTERINDIVIDUAL




OPTIMIZACION DEL TRATAMIENTO




NUEVAS HERRAMIENTAS CLINICAS

\ e Monitorizacién de
niveles plasmaticos

e Analisis
farmacogenético
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PROCESOS FARMACOCINETICOS: LADME




. ABSORCION
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. DISTRIBUCION

e Amplia union a proteinas plasmaticas.

e Atraviesan las membranas por distintos tipos de transportadores
(P-glucoproteina y proteinas de multirresistencia).

Medicamento Uniodn a proteinas Volumen de distribucion Transportadores

Atazanavir P-gP, MRP, BCRP

Fosamprenavir 90%

|
Lopinavir 98 - 99% P-gP, MIRP1, MRP2, hOATPi

Nelfinavir > 98% 2 - 7 L/kg P-gP, MRP1, MRP2

Ritonavir 97% 0,3 - 0,6 L/kg P-gP, MRP1

- 97% 700 L P-gP, MRP1, MRP2, hOATP
Saquinavir

Tipranavir >99% 7,7-10,2 L P-gP
Efavirenz >99% 2,4 L/kg ND

Nevirapina 60% 1,21 L/ kg ND



. METABOLISMO

el sistema del citocromo P450
| Atazamavir CYP3A4 (h

(CYP450).




. ELIMINACION

* Suele ser mayoritariamente renal y a veces
por heces.

Blooad Urine
b Kidney
proximal
tubule
—p—> MATEL 2K




MARGENES TERAPEUTICOS
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RELACION CONCENTRACION-EFECTO

se dose dose dose dose dose
Tme DHHS, 2009




VARIABILIDAD EN LA RESPUESTA

i Niveles
infraterapéuticos
g Niveles toxicos

il Niveles adecuados

Ao 2006

n= 670 muestras

Cabrera et al, 2009



FACTORES QUE MODIFICAN LA
CINETICA DE ANTIRRETROVIRALES

g
i

FACTORES
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FARMACOGENETICA DEL TRATAMIENTO
ANTIRRETROVIRAL




IMPLICACION DE POLIMORFISMOS GENETICOS

Farmacos
antirretrovirales
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células diana

Rotger M, 2009



VARIACIONES GENETICAS

SNP (Single Nucleotide Polymorphism)

e ...ATGGCTCACTGT...
e ...ATGGCTCTCTGT...

INDEL (INsertion/DELetion)

e ...ATGGCTCACTGT...
® " ATGGCTCATCTGT

CNV (Copy Number Variant)

e GEN A GEN B GEN B
e GEN A




CLASIFICACION DE LAS VARIACIONES
FARMACOGENETICAS

e ALTERACION DE LA DISPOSICION
e Enzimas metabolizadoras

e Proteinas transportadoras

e ALTERACION DE LA EFICACIA
e Receptores

e Canales de iones
e Proteinas reguladoras y transductoras

e Moléculas del sistema inmune




CONSECUENCIAS DE LAS VARIACIONES GENETICAS
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CYP3A5 allele nomenclature

CYP2A46 allele nomenclature

0
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The Human Cytochrome P450 (CYP) Allele Nomenclature Database



POLIMORFISMOS EN ENZIMAS
METABOLICAS (Fase 1)

i

Gen Alelo/Polimorfismo Farmaco

CYP3A4 CYP3A4* 1B (-392 A>G) Efavirenz

CYP3A5 CYP3A5*3 (6986 A>G) Saquinavir
CYP3A5*6 (14690 G>A)

CYP2B6 CYP2B6*6 (516 G>T) Efavirenz
CYP2B616

(T>C)

CYP2C19 CYP2C19* (681 G>A) Nelfinavir

*983

CYP2D6 CYP2D6*3 (2549 delA) Nelfinavir
CYP2D6%*4 (1846 G>A) Efavirenz
CYP2D6*6 (1707delT)



Asociacion entre el polimorfismo CYP2B6
G516T y niveles plasmat'cosdeEFAVIRENZ
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POLIMORFISMOS EN PROTEINAS
TRANSPORTADORAS

Gen Alelo/Polimorfismo Farmaco

MDR1 (ABCB1) 3435 C>T Nelfinavir
2677 G>T Efavirenz

MRP1 (ABCC1) 816 G>A IP

825 T>C
MRP2 ABCLS G>a 1P
1346 C>G

MRP4 (ABCC4) 3463 A>G Tenofovir
ITIAN

OAT1 (SLC22A6) 453 G>A Tenofovir
728 G>A



Asociacion entre el polimorfismo MDR1 3435 C>T y niveles
plasmaticos de NELFINAVIR
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Polimorfismos en MPR4 pueden afectar a la
farmacocinética de TENOFOVIR
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APLICACION CLINICA

Analisis MonitC N de
farmacogenético niveles plasmaticos



EQUIPO MULTIDISCIPLINAR

MEDICOS

BIOLOGOS
MOLECULARES



ACTIVIDADES DESARROLLADAS




ACTIVIDAD INVESTIGADORA

Ther Drug Monit. 2010 Oct,52(5x579-85.
The convergence of therapeutic drua monitorina and pharmacoaenetic testina to ~
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Anfimicrob Agents Chemofher. 2011 Mov;55(11)5314-24_ Epub 2011 Sep 6.

Population pharmacokKinetic/pharmacogenetic model for optimization of efavirenz
therapy in Caucasian HIV-infected patients.

Sanchez A, Cabrera S, Santoc D, Valverde MP, Fueries A Dominguez-Gil A, Garcia MJ; Tormes Group.

Phamnacy Service, University Hospiel of Salamenca, Salamancs, Spain.

Abstract

Despite extensive clinical experience with efavirenz (EFV), unpredictable interindvidual variabilities in efficacy and toxicity
remain imponant limitations associated with the use of this antiretroviral. The purpose of this study was to determine the
factars affecting FFV pharmacakingtics and tn develop a phamacakinetic/pharmacngenetic (PK/PG) model n a Caucasian
population of HIV-infected patients. In total, EFY plasma concentrations from 128 HIV-infected patients treated with
EFV were quantitatively assessed using a validated high-performance liquid chromatography technigue. All patients were
genotyped for 90 single nucleolide polymorphisms (SNP<) in genes coding for proteins involved in the metabolicm and
transport of EFV, using a MassArray platform provided by Sequenom. The influence of these polymerphisms on EFV
pharmacokinetics and the effects of demographic, clinical, biochemical, lifestyle, and concumrent drug covanates were
evaluated. Plasma concentrations were fitted by a onc compariment model, with first order absorption and elimination using
nonlinear mixed-effect modeling (NONMEM program). The CYF2B6'6 allele, multidrug resistance-associated protein 4
(MRP4) 1497C — T, and gamma-glutamyltranspeptidase (GGT) were identified as major factors influencing the apparent
EFY oral clearance (CL/F), reducing the initial interindvidual vanabilty by 54 8%, according to the model CL/F = (12.2 -
0.00279 - GGT) - 0.602(CYP2B6"6 [G/T] - 0.354(CYF2B6™ [T/T]) - 0.793(MRP4 1497C — T), where CYP2B5"6 |G/T),
CYP2BE™ [T/T), and MRP4 1437C — T take values of O or 1 to indicate the absence or presence of polymorphisms. The
detailed genetic analysis conducted in this study identified two of 90 SNP's that significantly impacted CLT , which might
indicate that the remaining SNPs analyzed do not influence this PK parameter, at least in Caucasian populalions with
characteristics similar to those of our study population.



ACTIVIDAD ASISTENCIAL




PROCESO DE MONITORIZACION







REQUISITOS DE INFORMACION NECESARIOS
EN MONITORIZACION




INDIVIDUALIZACION FARMACOCINETICA

e Regresion no lineal
simple
e Regresion no lineal

bayesiana
(PKS, CAPCIL, DRUGCALC

-)

¢ Disponibilidad modelos

___de poblacién PK/PG

e Volumen de distribucion
(vd): DOSIS

e Aclaramiento eliminacion
(CL): INTERVALO




CRITERIOS EN LA CORRECION
POSOLOGICA DE ANTIRRETROVIRALES

e Datos fenotipicos: B

concentracntempoio / i

¢ Datos genotipicos:
polimorfismos genéticos

e Individualizacion
farmacocinetica/farmacog

énetica y posologica

¢ Respuesta al tratamiento:
Linfocitos CD4 y carga viral

e Efectos adversos al
tratamiento
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CASO CLINICO

Cliny Drug Investig. 2010,30(8x 405-11 . doi. 10.2165/11535320-000000000-00000,

Long-term efficacy and safety of efavirenz dose reduction to 200 mg once daily in
a Caucasian patient with HIV.

Cabrera Figueroa S, lglesias Gomez A, Sanchez Martin A, de |a ' ‘orina M. Dominguez-Gil Hurlé A, Corderg Sanchez
ot
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Paciente VIH+

Sexo: Masculino
Edad: 49 anos

TAR: Estavudina/Lamivudina/Efavirenz



METODOLOGIA

ANALISIS FARMACOCINETICO

HPLC-UV PKS® software

ANALISIS FARMACOGENTICO E

EVALUACION EFECTOS ADVERSOS

PITTSBURGH




RESULTADOS

Analisis farmacocinético
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RESULTADOS

Analisis farmacogenético

CYP2B6 G516T (T/T) Actividad reducida
CYP2B6 A785G (G/G) Actividad reducida
CYP3A4 *1/*1B (*1/*1) Activaid d normal

*1, *2, *3, *4, *5 (gene
deletion), *6, *7, *8, *9, *10,
*11, *14A, *14B, *15, *17,
CYP2D6 *19,%20, *25,  *26, *29, *30, (*2/*2) Actividad normal
*31,*35, *36, *40, *41, gene
duplication *1XN, *2XN, *4XN,
*10XN, *17XN, *35XN, *41XN



RESULTADOS
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TERAPIA PERSONALIZADA



MUCHAS GRACIAS



