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Destino de las drogas en el
organismo
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Flgure. Steps Invalvad In a Genetke Approach to the Dagnosds and Treatment of Disease

s

Understand
Undertying Biclogy ———{ Targeted Drug Therapy
of Dizsass =

The rake of progress for applying a ﬁn:m:h ko the diagnosis and treatment of =ach dissase wil be dfferent depending on the research nv=stment and the

degree of bialgicd -:-:rrq:lr:-:rl:!.- u diseas=. First, the pene vadant contrbuting increased disease sk must be iderified by family studies andror cass.-

control studies. Dagnostic -:-|:u|:-c-rh.|nr|:les may then come along rather quicky, but will be of tehnical ws=fulness once prevertion measures ars dr.lelu:pa:l 'Hu't

hiave proven benefit bo thoass at high sk, Some gens variants will abko show chinically ussful sssodations wth drug resporeiveness iphamacagenomics), In

ful blow n therapeutic benefits from I-:I-enﬂﬁ-:zl:l-:n-:-‘f e varants wil take longer to reach manstream medicine. In some insfances, the pene k=il be r-:l‘u
H'l-e':rk-l.pg.']ﬂ.l# hil= in cthers, a sophisticatad knowledge of the underying dissase mechanism, bult upon genetics, may alow the design of arpebed and high
e drug therapy.

Collins JAMA 2001;285:540-4
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Genética del VIH

o
WEHEREG

* Tests de resistencia
« Conocer determinantes patogénicos

* |dentificar potenciales blancos de accion
e farmacos

* Terapia genica?

’
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Aspectos geneticos del huesped

« Susceptibilidad a la infeccion por VIH

Barring the Door | How a mutation can protect against HIV

The NEW ENGLAND [OURNAL of MEDICINE
With CCR5 Without CCRS i °
S

Long-Term Contro! of HIV by CCR5 Delta32/
Delta32 Stem-Cel! Transplantation

Gero Hitter, M.D., Daniel Mowak, M.D., Maximilian Mossner, B.5.,

* Determinantes de progresion?

* Determinantes de respuesta a farmacos
— Eficacia
— Toxicidad
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Variabilidad del genoma

Mutaciones
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Piramide de |la farmacogenetica

SNPs que modifican desenlace clinico

SNPs que cambian respuesta a drogas

SNPs que cambian FC
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Single Nucleotide Polymorphisms are the spelling differences

in the genome sequence...
=SNP - '.I; - R ..
Polymorphism) 1

Genome sequence

(Single Nucleotide

v
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Polimorfismo de SNPs
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de los genes involucrados en enzimas que

 Metabolizan

* Transportan DROGAS
* Receptores
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Figure 1. Polygenic Determinants of Drug Response.

The potential effects of two genetic polymorphisms are illustrated, one invelving a drug-metabolizing enzyme (top) and the second involving
a drug receptor (middle), depicting differences in drug clearance (or the area under the plasma concentration—time curve [AUC]) and receptor
sensitivity in patients who are homozygous for the wild-type allele (WT/WT), are heterozy gous for ane wild-type and one variant (V) allele |
MW V), or have two variant alleles [VV) for the two polymorphisms. At the bottom are shown the nine petential combinations of drug-metab- X%
olism and drug-receptor genotypes and the corresponding drug-response phenotypes calculated from data at the top, yielding therapeuticin. |

deces (efficacy:toxicity ratios) ranging from 13 (65 percent:5 percent) to 0.125 (10 percent:80 percent).
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Publicaciones en el area de Farmacogenetica
entre 1967 y 2007

Holmes MV, PLoS One, 2009
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Notable advances between 1932 and 1993 in shaping the field of pharmacogenetics @

Observaton

Kev Reference

Phenylthiourea (PTU) nontaster trait?
Glucose-6-phosphate delydrogenase (G6PD) deficiency

N-acetylabon (NAT) polymorphism

Federation Procesdings of the Am Soc. Exp. Biolo@sts (FASEB): two symposia
gave lngh vimbility to the field

Genetic vanation in ethanol metabolism; noatation m aldehyde dehydrogenase
(4LDH) gene

The aryl hydrocarbon receptor and [.4hr] gene battery
Debnsoquine/spartemne oxidation polymorphism (CYP2D6 gene)
Thiopurine methyltransferase (TPMT) gene polymorplism
Identification of the nman GSTMI mull allele; GSTT] mll allele later
Molecular cloning of the CTP2D6 gene and vanant alleles

Molecular cloming of the NAT? gene and vanant alleles

Molecular clonmg of the CTP2C19 gene and vanant alleles
Molecular clonmng of the TPMT gene and vanant alleles

(Smyder, 1932)

(Alving et al| 1956)

(Knight et al . 1959; Evans et al , 1960)

(Kalow, 1965; O'Feilly and Aggeler, 1965; Armaly and
Becker, 1963; Wigle, 1963; La D, 1963; Eichelbauwm,
1984; Spielberg, 1984; Vesell, 1984; Weber, 1984; La Du
and Eckerson, 1984; Vesell and Penno, 1984;
Weinshilbowum, 1984a; Kalow, 1984a; Weinshilboum
1984h; Kalow, 19840

(Von Wartbwurg et al.. 1964)

(Nebert et al.. 1975)

(Mahgoub et al., 1977: Eichelbaum et al , 1979)
(Weinshilboum and Sladek, 1980)
(Seidegrd et al., 1986)

(Gronzalez et al . 1988)

(Blum et al., 1990)

(Goldstein and de Morais, 1994)

(Krynetski et al , 1995)
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CYP

*Superfamilia muy diversa de
hemoproteinas encontrada en
bacterias, plantas y eucariontes.

*Involucradas en el metabolismo de

. *El estado estable de la proteina es
enorme cantidad de compuestos con Fe3+ oxidado
enddgenos y exdgenos.

La union del sustrato inicia una
cadena de transporte de electrones

*Introducen cambios de reduccion , y union de oxigeno
oxidacion o peroxidacion sobre

moléculas de diferente estructura
quimica

*Contienen un nucleo hemo unido a
la proteina a través de un ligando
tiolato derivado de cisteina
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http://en.wikipedia.org/wiki/Image:CytP450Oxidase-1OG2.png

Familia Subfamilias

S 11,142,181,
S 216, 217, 213, 2B6, 2C8, 2C9, 2C18, 2C19,
2D6, 2E1, 2F1, 22, 2R1, 251, 2U1, 2W1. CYPs en humanos
S 324, 3A5, 3A7, 3A43 5 !
ST 2A11, 4A22, 4B1, 4F2, 4F3, 4F8, 4F11, 4F12, (familias y subfamilias
4F22, 4V2, 4X1, 471. de genes)
CYP5 5A1
A -1 781
S s-1. 881

CYP11 11A1, 11B1, 11B2
CYP17 17A1
CYP19 19A1
CYP20 20A1
CYP21 21A2
CYP24 24A1
CTYP26 26A1, 26B1, 26C1
CYp27 27A1, 27B1, 27C1
CYP39 39A1

CYP46 46A1
CYP51 51A1

Farmacologia
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Isoenzimas de CYP en farmacologia
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Son todas importantes?
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Sistemas enzimaticos y
metabolismo de drogas
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Expresion de CYP

« A diferencia de las enzimas de CYP involucradas en el
metabolismo de esteroides (en las que salvo ausencia por
mutacion genética la expresion es estable), la expresion de
las isoezimas del “metabolismo de xenobidticos™ presenta
gran variabilidad interindividual

on

F450 2E1 P450 3A4
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Liver sample
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Desarrollos en pediatria

Evaluacion de la maduracion del sistema
CYP

Farmacogenomica de TMPT

Rewew

Alle Asthma Immuenol Bes. 2010 Januwary:2{1):14-19
doi: 1[]-“53." _Zl]"lﬂ?_l 14
plSSN AE2-7355 » el SSN 2092-T363

Pharmacogenetics of asthma in children

Maomi Kondo,® Eiko Matsui, Akane Nishimura, Hideo Kaneko

Department of Pediatrics Groduate School of Medicine, Gifu University, Gifu, Jopan
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CYP1A2
SUSIFAI0S Inductores

Amitriptilina
Clomipramina -
Cafeina InnI.I'.“s *  Brécoli
(élozadplr}a Repollos de Bruselas
Flstra oL Amiodarona « Carne asada a carbon
uvoxamina Cimetidina -
Haloperidol : : * Insulina
) : »  Ciprofloxacina o
Ll «  Fluoroginolonas * Modafinilo
Mexiletine «  Fluvoxamina * Nafcilina
glaapnr;;(gir:]c; » Interferén *  Omeprazol
Ondansgtrén . m;;cg;(;zl"eno v Uelsees
Fenacetina
Propranolol
Ropivacaina
Tacrina
Teofilina
R-warfarina
Zlleuton
Ziprasidona

2 Farmacologia
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CYP2B6

SUSHEAL0S Inductores
Bupropion Inhibidores . rerovarvita

Metadona

Tiotepa « Rifampicina

Cromosoma 19

3-4% polimorfismo en
caucasicos

i i /] @
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SUSLEAI0S CYP2C9

AINE
. Diclofenac

*  Ibuprofeno IHdUCtOI'eS

. Meloxicam

. Piroxicam

«  Suprofeno Amiodarona «  Secobarbital
ARBs *  Fluconazol + Rifampicina
 Losartan  Voriconazol

* Irbesartan  Fenofibrato

HGOrales  Fluvastatina

* Tolbutamida « Lovastatina

* Glipizida *  Fluvoxamina

* Gliburida  |soniacida

*  Glibenclamida * Fenilbutazona

*  Glimepirida * Probenecid

. Nateglinida . Sertralina Cromosoma 10
Amitriptilina «  Sulfametoxazol 1-3% polimorfismo en
Rosiglitazona - Tenipdsido =

Celecoxib «  Zafirlukast CaucasICOos

Fluoxetina
Fenitoina
Tamoxifeno
Warfarina




JSIES  cyp2c19

Inh Bomba Protones
*  Omeprazol

* Lanzoprazol

* Pantoprazol

* Rabeprazol

. el Inductores

Antiepilépticos
+ Diazepam n . .
* Fenitoina

«  Mefenitoina Cloranfenicol « Carbamazepina
«  Fenobarbitona «  Cimetidina «  Noretindrona

«  Hexobarbital « Felbamato «  Prednisona

. R-Mefobarbital *  Fluoxetina . Rifampicina
Amitriptilina *  Fluvoxamina

Ciclofosfamida * Indometacina

Carisoprodol « Ketoconazol

Citalopram * Lanzoprazol

Clopidogrel *  Omeprazol modafinilo

Clomipramina *  Oxcarbazepina

Nelfinavir - Probenecid Cromosoma 10
Primidona *  Ticlopidina _ _
Progesterona Topiramato 3-5% pOIlmOrflsmO en
Proguanil caucasicos
Propranolol o
Talidomida 15-20% en asiaticos
Tenipdsido

R-warfarina

Far Farmacologia
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SISIEAL0S CYP2D6

Antidepresivos

*  Amitriptilina

0 [nhibiere

* Desipramina

* Imipramina Amiodarona IndUCtoreS
+ Paroxetina *  Bupropion

* Venlafaxina * Clorpromazina -
Antipsicoticos » Citalopram « Dexametasona
o HaloperidOI 0 Cimetidina N RifampiCina

* Risperidona  Cocaina

* Tioridazina « Escitalopram

*  Fluoxetina « Levomepromazina

R-bloqueantes *  Metoclopramida

» Carvedilol  Metadona

*  Metoprolol « Paroxetina

 Timolol *  Quinidina

« Propafenona «  Ranitidina Cromosoma 22
Opiaceos « Ritonavir

. godteina o . ?erga"r;? 5-10% polimorfismo en
. extrometorfano . erbinafina Lol

« Tramadol Anti H1 caucasicos
Flecainida » Difenhidramina

Encainida *  Clorfeniramina

Mexiletine * Hidroxicina

Odansetron « Perfenazina

Metoclopramida  Clemastina

Tamoxifeno

Clorfeniramina




CYP3A4,5.7

SUS[iAl0S

Antibidticos macrélidos
* Claritromicina
 Eritromicina

* Diritromicina
Antiarritmicos

* Quinidina
Benzodiazepinas

« Alprazolam
 Diazepam
 Midazolam
 Triazolam
Inmunomoduladores

» Ciclosporina

* Tacrolimus (FK506)
Antihistaminicos

* Clorfeniramina

« Terfenadina - astemizol
Proquinéticos

» Cisapride

Antirretrovirales
 Ritonavir

« Saquinavir

* Nelfinavir

* Indinavir
 Fosamprenavir
 Darunavir

« Tipranavir
Bloqueantes calcicos
 Amlodipina

» Diltiazem
 Felodipina

» Nifedipina

» Nisoldipina

« Nitrendipina

* Verapamilo
 Lercandipina
Esteroides

* Hidrocortisona
« Fluticasona

« Estradiol

* Progesterona
« Testosterona

Estatinas

 Lovastatina
 Simvastatina

» Atorvastatina

» Cerivastatina
Alfentanilo

Aprepitant

Buspirona

Alcaloides del ergot

Cafeina

Cilostazol

Cocaina

Codeina

Dapsona

Dexametasona
Dextrometorfano

Docetaxel

Domperidona Salmeterol
Fentanilo Tamoxifeno
Finasteride Taxol
Halperidol Trazodona
Lidocaina Vincristina

Metadona Ziprasidona
Ondansetron Zolpidem
Propranolol

Risperidona

Slidenafil

Sirolimus



Antirretrovirales
* Indinavir
* Nelfinavir
* Ritonavir
Antibidticos

*  Cloranfenicol
*  Claritromicina
*  Eritromicina
* Norfloxacina
Antimicéticos
*  Fluconazol
 Ketoconazol
* |traconazol
*  Voriconazol
Aprepitant
Amiodarona
Verapamilo
Diltiazem
Cimetidina
Fluvoxamina
Norfluoxetina
Mibefradil
Nafazodona
Gestodeno
Mifepristona
Imatinib

Jugo de pomelo

CYP3A4,5,7

Inductores

Antirretrovirales

* Nevirapina

+ Efavirenz

*  Barbituricos

» Carbamazepina
*  Glucocorticoides
*  Modafinilo

* Nevirapina

*  Fenobarbital

* Fenitoina

+ Rifampicina

* Troglitazona

*  Oxcarbazepina
* Pioglitazona

* |pericum (hierba de San Juan)

Cromosoma 7

Sin polimorfismos importantes



y o

Polimorfismos de transportadores |l|

BA Na* Drug Drug  Drug

BLOOD

EPATOCYTE

HEPATOCYTE
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Polimorfismo y transportadores

* ATP binding cassette family
* Ej. Glicoproteina p (MDR1/ABCB1)
* |Ps: sustratos de Gp p

* Transportador de serotonina (SCL6A4)
(cromosoma 17q). Region polimorfica
asociada al gen de transporte de 5-HT (5-
HTTLPR). Asociacion de la variante larga
(Alelo L) con mejor respuesta a IRSS
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Polimorfismos de blancos de accion

Table 1. Genetic Polymorphisms in Drug Target Genes That Can Influence Drug Response.*

Gene or Gene Product Medication Drug Effect Associated with Polymorphism
ACE ACE inhibitors (e.g., enalapril) Renoprotective effects, blood-pressure reduction, reduc-
tion in left ventricular mass, endothelial function32-4¢
Fluvastatin Lipid changes (e.g., reductions in low-density lipoprotein

cholesterol and apelipoprotein B); progression or re-
gression of coronary atherosclerosis4?

Arachidenate 5-lipoxygenase Leuketriene inhibitors Improvernent in FEV 42

B2-Adrenergic receptor Bz-Agonists (e.g., albuteral) Bronchodilatation, susceptibility to agenist-induced de-
sensitization, cardiovascular effects43-5©

Bradykinin B2 receptor ACE inhibitors ACE-inhibiter—induced coughs?

Dopamine receptors (D2, D3, Antipsychotics (e.g. haloperidol, Antipsychotic response (D2, D3, D4), antipsychotic-
D4) clozapine) induced tardive dyskinesia (D3), antipsychotic-induced
acute akathisia (D3)52-5¢

Estrogen receptor-a Conjugated estrogens Increase in bone mineral densityS”
Hormone-replacement therapy  Increase in high-density lipoprotein cholesterolss

Glycoprotein llla subunit of gly-  Aspirin or glycoprotein lIb/llla  Antiplatelet effect®®
coprotein lb/1lla inhibitors

Serotonin (5-hydroxytryptamine)  Antidepressants (e.g., clomipra- 5-Hydroxytryptamine neurotransmission, antidepressant
transporter mine, fluoxetine, paroxeting) response®®e2
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Metabolismo de isoniacida: NATZ2

* El metabolito principal — acetilisoniacida-,
es el resultado de una acetilacion por la

c g c NAT2
enzima hepatica (n-acetiltransferasa-
NAT'Z) ONHNHCOCH: lsoniazid
« Patrones de acetilacion bi-trimodales, por ﬁ; et
diferencias en la actividad de NAT2: OOH
0 Hydrolysis
-Acetiladores Lentos ﬁj
-Acetiladores Intermedios NHCOCHs e A2 NH2
: - NH2 — | ——
-Acetiladores Rapidos Acetylhydrazine Hydrazine
NATzl oy
NHCOCHs
SUSCEPTIBILIDAD A NHCOCHs

Diacetylhydrazine

POLIMORFISMOS GENETICOS
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Determinacion del tipo de acetilador
segun el genotipo para NAT2*

* AR: homocigota NAT2*4

* AL: se identificaron 3 mutaciones
° 481 C por T (N AT2*5) Table 1 Frequency of the NAT2* genotype in Japanese

tuberculosis patients and healthy population

* 590G por A (NAT2*6) Heatth

Subjects Patients Acetylator

e 857G por JAN (N AT2*7) Genotype n (%) n (%) status
NATZ2*4i*4 a0 (46.4) 28 (36.4) RA-type
NAT2* 4% 5 5 (2.6) 2 (2.6)

NATZ* 4% 61 (31.4) 31 (40.2) |A-type
NATZ2* 47 21 (10.8) 9{11.7)
MNATZ2*5/%5 0 (0.0 0 (0.0)
NATZ2* 5/ 20.0 11(1.3)
MNAT2¥*5/*F 0 (0.0 0 (0.0
NATZ2*&/*E 5(2.6) 2 (2.6)
AR 4.7 3(2.9)
1(0.5) 1(1.3)

QA {1000 77 0100
S 100 FF 0100

Ra = rapid acetyator; |1A = intermediate acetylator: 54 = slow acetylator,
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Slow N-acetyltransferase 2 genotype affects the incidence
of isoniazid and rifampicin-induced hepatotoxicity

M. Ohno,* I. Yamaguchi,* I. Yamamoto,* T. Fukuda, 5. Yokota,’ R. Maekura,* M. Ito,t ¥. Yamamoto,#
T. Ogura,t K. Maeda,5 K. Komuta,5 T. Igarashi,f ). Azuma®*

* Department of Clinical Evaluation of Medicines and Therapeutics, Graduate School of Pharmaceutical Sciences,
Osaka University, Departments of TInternal Madicine and *Clinical Laboratory, Toneyama MNational Hospital,
and % Second Department of Internal Medicine, NIT West Osaka Hospital, Osaka, Japan

SUMMARY

SETTING: Japanese in-patients with pulmonary tuber-
culosis and mormal liver function receiving treamment
with isoniazid and rifampicin (INH + BEMP).
oBIECTIVE: To elucidate the relationship hetween N-
acetylransferase 2 (MAT2) genotype and the incidence
of isoniazid + rifampicin-induced hepatotoxicry.
DESIGN: Prospective study. After NAT2* genotyping,
77 patients were classified into three groups according to
their NAT2* genotypes: rapid-tvpe (a homozygote of
NAT2#4), intermediate-type (a heterozygote of NAT2%4
and mutant alleles) and slow-type (a combination of
mutant alleles). Their biochemical profiles of liver func-
tion test were investigated for 3 months to assess the
development of serum aminotransferase elevation.
RESULT: Of the 77 patents, 18.2% developed adverse
hepatic reaction within the first month of INH + RMP

treatment. A significant association was observed he-
tween hepatotoxicity and NAT2Z* genotype: compared
with rapid-type, the relative risk was 4.0 (95 %CI 1.94-
6.06) for intermediate-type and 28.0 (939%C1 26.0-30.0)
for slow-type. Especially in slow-type, the incidence of
hepatotoxicity and serum aminotransferase elevation
was significantly higher than in the other two types.

coNcLUSIoN: Slow NAT2Z* genotype significantly af-
fected the development of INH + EMP-induced hepato-
toxicity. This suggests the possibility thar NAT2# geno-
typing prior to medication may be useful in evaluating
patients with high risk for INH + EMP-induced hepato-
toxicity.

KEY WORDS: N-acetyltransterase 2 (MAT2): genotype:;
isoniazid; rifampicing hepatotoxicity
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Farmacogenomica y Toxicidad de ARV

DROGAS CON

MARCADORES

FENOTIPO

EFECTO CLINICO

GENETICOS

Efavirenz T Conc plasma
Atazanavir T Bilirrubina
Lopinavir T Lipidos
Tenofovir ssssss=s » Sind. Fanconi««---
iIncompleto
Abacavir

..p 10Xxicidad SNC

Sind Gilbert

-.p ENF.

Cardiovascular

» Tubulopatia
proximal
Hipersensibilidad
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Efavirenz: vias metabodlicas

i

..SULT?

EFV-N-gluc
CYP2A6>2B6 ©

3A5>3A4
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Efavirenz: vias metabodlicas

EFV-N-gluc

CYP2A6>2B6 ©

HO

> 3A5>3A4

8-OH-EFV
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Efavirenz: vias metabodlicas

EFV-N-gluc

8-OH-EFV
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Farmacogenetica de EFV

» Los trastornos del SNC conducen a un 2-7% de suspension
« En general efecto agudo, que resuelve dentro de las primeras 4-8 sem
« Trastornos del SNC relacionados con la exposicion al EFV

« La exposicion plasmatica se asocia significativamente a CYP2B6
(G516T), CYP3A5 (A6986G), y CYP3A4 (A392G)
— Clearance 54% menor para CYP2B6 516 T/T vs G/G (P < .0001)
— Clearance 27% mayor para CYP3A5 6986 G/G vs A/A (P = .014)

« CYP2B6 G516T se asocia con aparicion de sintomas SNC en Semana 1

Haas DW, et al. AIDS. 2004;18:2391-2400.
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Distribucion de ABC de Efavirenz
Rotger et al. Clin Pharm Ther 2007

I Metabolizador extenso

.
l.ﬂ-'.fﬂ ::.-‘ oy
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Metabolizador lento
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4
Metabolizador rapido ’

HIV




Log10 EFV plasma AUC
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2545 recibiendo EFV 600 mg por dia

Efectos Adversos: 6% Gl, 16%
hiper TG, 33% SNC, 35%
hepatotox, 10% otros

EFV [c] llevada a rango normal
con EAs residuales en 22%
pacientes

-
Irrterrational Workstop oo
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Ajuste de dosis de efavirenz por TDM + genotipo

600->200 « LOF » genotype
600>200 « DOF » genotype
600->400 « DOF » genotype v
6002400 « LOF » genotype

Ep———
- -

CDBO076 — Calmy et al -Therapeutic drug monitoring (TDM) enables efavirenz dose reduction in

virologically-controlled patients
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Successful Efavirenz Dose Reduction in HIV Type 1-
Infected Individuals with Cytochrome P450 2B6 *6
and *26

Hiroyuki Gatanaga,' Tsunefusa Hayashida,' Kiyoto Tsuchiya,' Munehiro Yoshino,® Takeshi Kuwahara*
Hiroki Tsukada,® Katsuya Fujimoto,® Isao Sato,” Mikio Ueda,’ Masahide Horiba,' Motohiro Hamaguchi,’
Masahiro Yamamoto," Noboru Takata," Akiro Kimura,” Takao Koike® Fumitake Gejyo,' Shuzo Matsushita,”
Takuma Shirasaka,® Satoshi Kimura," and Shinichi Oka'

CID 2007:45 (1 November) » HIV/AIDS

EFY {ng/mL} EFY {ng/ml) O *1*26
15,000 15,000 ® "6
O 2

12,000 12,000

[ |
GO0

e #

C¥PIBE 0 ;
GEI16T genotype G G T
& allele ype non-*6, *26 “nim)2ei0)helerorypote  *At0g), *a2600) 200 mg

(n=06T) [ = I8} {n = 16} ==
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CYP2B6, CYP2A6 and UGT2B7 genetic
polymorphisms are predictors of efavirenz mid-dose
concentration in HIV-infected patients

Awewura Kwara®”, Margarel Larley’, Kwamena W.C. Sagoe©,
Ernest Kenu® and Michael H. Court®

AlDS 2009, 23:2101-2106
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Associations between CYP2B6 Polyvmorphisms and
Pharmacokinetics after a Single Dose of Nevirapine
or Efavirenz in African Americans

Devid 'W. Heas!'s Tebab Gebretsadik, Gail Meyo! Usha N. Manon,'d Edward P. Acosa$ Ayumi Shiniani?

Michael Floyd! ©. Michael Stain,Y! and Grant A. Wilkingan'!
Daparmantt al "Pdadiong, Tdicreickagy and |mmannkgy, Bosizisicr, a8 ‘hamacaogy. Vandetdk Univeasiy Sohadl of PAdecing, and
"Daparomani ¢l Wedoing, kMchany Wsdical College, Marhwilk, Tassasmaa; "Copariment of Madkdira, Unfsrsiy o Alsbamg 31 Bnmingham,

JID, Marzo 2009

Los principales metabolitos de la NVP son la 12-OHNVP
y 4 CarboxiNVP, producto de la accion de CYP3A4,
mas que 2-OHNVP secundario a CYP 2B6

Fan-Havard 5th IAS Conference P WEPEB257
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Eflujo tubular del TDF

Basolateral Proximal Apical
Membrane Tubule Cell Membrane

™

Blood | Active fubuiar Secrefion > Urine
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Predictors of Kidney Tubular Dysfunction
in HIV-Infected Patients Treated with Tenofovir: i Tt S
A Pharmacogenetic Study
Sonia Rodriguez-Névoa,' Pablo Labarga,’ Vincent Soriano, Deirdre Egan? Marta Albalater? Judit Morello,!
Lorena Cuenca,' Gema Gonzalez-Pardo," Saye Khoo,® David Back? and Andrew Owen?
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Farmacocinetica — Genetica de Lopinavir/r

Number of individuals

Low Outliers (n=121)

Controls

-1.1-1.0-09-0.8-0.7 -0.6 -0.5-04 -0.3-0.2-0.1 0.0 0.1 0.2 0.3 04 0.5 0.6

Programa de Farmacogendmica ICBME

LPV ETA1-CL Lubomirov et al.
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Farmacocinetica — Genetica de Lopinavir/r
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Atazanavir (£ ritonavir) Rango

terapéutico
170 Pacientes

ATV/r ATV
300/100 400
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Pregnane X receptor

63396 C>T
521T>C
3435C>T
s 0 (1
500 o - 2 __.C
_ | Farmacogenomica y
5 L Niveles plasmaticos
%?m e de Atazanavir
& ~. e Siccardi M, et al. Abstr. N. O 4
EE 200 - T
100K .
x S :1[:: | "
0 q % 2 E.:EF:“‘:TTF

Ic%ci(’m i o
1i§¥£aco Bk Programa de Farmacogendomica - A ]‘7:’8%5%%5.




UDP-glucuronosil transferasa

* Principal via de eliminacion de xenobioticos,
hormonas (estradiol) y bilirrubina, haciéndolos
mas polares, mas solubles en bilis y orina.

* La variante de UGT1A1*28 esta asociada a
reduccion de la capacidad de glucuronizacion

» Esta variante de UGT1A1l contiene en la zona
promotora 7 secuencias TA timina-adenosina
(Sdre. Gilbert) en lugar de 6 (wild type)
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Estudio Predict-1
HLAB*5701 e Hipersensibilidad por ABC

Especificidad confirmada
e o nee, PO test cutaneo

/ excluded from Abacawvir
Screen for HLA-B* 5701
in = 859)
. \ HLA-B*5701 Negative
Hl-infected (treated with Abacavir

abacavir-naive regimen + standard
patients manitaring for HSR)

{N=1772) \

G-week observation period

Episodios con sospecha
clinica (%): 3,4 (test) vs 7,8
(p<0.001)

Confirmados (%): O (test)
VS 2,7% (p<0.001)

Mo Sereening Control
{Abacavir regimen + standard
maonitoring for HSR)
(n=913)

HSR. hypersensitrly reaction.

VPN: 100% - VPP: 48%

Mallal Sy col, IAS 2007
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HSA - Mecanismo postulado

Reconocimiento antigénico

>

metabolitos del ABC por HLA B 5701

(antes de la activacion a Carbovir 3P)

>

Ly Ta/BoLy T v/d

>
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HIBA - Resultados

» 128 pacientes tipificados hasta abril 2010

« PCR -SSP
HLAB 57 Negativo =——=B 5701(—) n=120
HLAB 57 Positivo == Secuenciacion

N\

4/8 Tenian rash .

Previo al test
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HIBA - Resultados Il

Reaccion de HLA B 5701 | HLA B 5701
hipersensibilidad + _

Positiva 4 0 4
Negativa 1 120 121
No evaluable 3 0 3
(no recibieron ABC)

TOTALES 8 120 128

Valor predictivo negativo 100%
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Guias de tratamiento antirretroviral
Con que empezar

 Regimeng

AnimationFactory.com

« AZT/3TC + EFV
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Pharmacogenetics and the potential for the individualization of
antiretroviral therapy
Elizabeth J. Phillips? and Simon A. Mallal

" Testis clinically relevant®

" Clinical and cost-effectiveness data to support reimbursement
Early and routine initiation of the test

© System to ensure correct blood sample to the correct lab
Maintenance of sample and data integrity

" Robust assay

© Assay specific laboratory quality assurance programs

+ Rapid, simple report and interpretation
" Education of healthcare workers and patients

 Information needs to be transmitted to, retained and acted on by
healthcare team (clinicians, pharmacists, nurses and patients)

Current Opinion in Infectious Diseases 2008,
21:16-24
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Pharmacegenomics. 2009 May : 10(2): 837-852. do1:10.2217/PG5.09 25,

Application of pharmacogenomics to vaccines

Gregory A Poland’ ,Q,E,Tr Inna G Gvsyannikﬂva1=2, and Robert M Jacobson 154

"Mayo Vaccine Research Group, MN, USA

“Program in Immunovirology & Biodefense, Mayo Clinic, College of Medicine, 611C, Guggenheim
Building, 200 First Street, SW Rochester, MN, 53905, USA

*Department of Medicine, Mayo Clinic, MN, USA
“Department of Pediatric & Adolescent Medicine, Mayo Clinic, MN, USA
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Farmacogenomica,
farmacoproteomica

« Etapas iniciales de desarrollo
« No es un fin en si mismo

 Instrumento util para la identificacion de la droga
y la dosis mas beneficiosas para el paciente

* Interés creciente: Senado EEUU (2(
Genomica y Medicina Personalizad#
establecimiento del Programa GPS |

Prescribing System)

eccion '
Farmacologia
linica



“Sl no fuese por la gran variabilidad entre los
Individuos la medicina seria solo ciencia y no arte”

Sir William Osler, 1892.
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