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HIV Screening Is the First Step 
on the Road to a Control

Testing

Counseling

Confirming

Assessment
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Història natural de la infecció i efecte del tractament 
sobre la càrrega viral i els limfòcits T CD4+
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Toxicitat
58.3%

Fracàs virològic
14.1%

No adherència
19.6%

Altres
8.0%

Causes de canvi / abandonament 
del primer TARV (n=312)

Monforte A et al. AIDS 2000;14:499-507
O'Brien ME et al. JAIDS 2003; 34:407-414
Reisler RB et al. JAIDS 2003; 34:379-486 

25%!
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Farmacogenética



www.iispv.cat

STUDY DESIGN

Single gene Multiple genes

CANDIDATE
APPROACH

Pathways GWAS

DISCOVERY 
APPROACH

Real time 
PCR
(1-95 SNPs)

Veracode® 
(Illumina)
(96-384 SNPs)

Golden Gate® 
(Illumina)
(384-1,536 SNPs)

Genome-wide chips 
(Illumina, Affymetrix)
(up to 1,000,000 SNPs)

GENOTYPING 
TECHNOLOGIES

Candidate vs. Discovery approach
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Hipersensibilitat a abacavir i 
HLAB5701 

Mallal S, et al. NEJM 2008
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Criterios de valoración principales

Mallal S, et al. NEJM 2008
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RHS i HLAB*5701: dades inicials

Mallal S, et al. Lancet 2002Dades semblants: Hetherington S, et al. Lancet 2002
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Pathogenic model for the generation of a 
hypersensitive response to abacavir.

Martin A M et al. PNAS 2004;101:4180-4185
©2004 by National Academy of Sciences
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Exemples de efectes adversos atribuits al TARV 
i fàrmac/s presuntament implicats

Efecte advers Fàrmac/s
Lipodistrofia NRTI/PI

Dislipèmia PI
Resistencia insulina NRTI/PI

Arteriosclerosi NRTI/PI
Hiperbilirrubinèmia ATV
RHS, hepatopatía NVP

Neuropatía perifèrica NRTI
Neurotoxicitat EFV

Dany renal TFV
RHS ABC
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Alguns efectes adversos del TARV, fàrmacs 
presuntamente implicats i gens candidats

Efecte advers Fàrmac/s Gens candidats
Lipodistrofia NRTI/PI TNF-α, IL-6, APOC3 IL-1β, 

PPAR-γ, lamina, ADN mitocondrial

Dislipèmia PI ApoC3, A5, E, TNF-α, IL-6, 
PPARγ, SREBP1 

Resistencia insulina NRTI/PI TNF-α, IL-6, PPARγ

Arteriosclerosi NRTI/PI MCP-1, SDF-1, CX3CR1

Hiperbilirrubinèmia ATV UGT1A1

RHS, hepatopatía NVP HLA, CYP2B6, MDR1

Neuropatía perifèrica NRTI ADN mitocondrial

Neurotoxicitat EFV CYP2B6, CYP3A4

Dany renal TFV MRP2, MRP4

RHS ABC HLA-B*5701
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The risk of coronary artery disease is 
increased in HIV infected individuals

Triant et al. J Clin Endocrinol Metab 2007

Participants HIV+

Participants HIV-
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Locus asociados con niveles de lípidos
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Contribution of multiple genetic variants to dyslipidemia 
associated with antiretroviral therapy

Non-HDL-cholesterol

Variability explained by the 
SNPs
7.6%

Variability explained 
by the model

24.6%

Rotger M, et al. Circulation Card Genet 2010
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Suppiah V, et al. Nat Genet 2009;41:1100-4.
Rauch A, et al. Gastroenterology 2010; Jan 7.

Estudios GWAS y hepatitis C

Ge D, et al. Nature 2009;461:399-401.
Tanaka Y, et al. Nat Genet 2009;41:1105-9.
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Estudios GWAS y hepatitis C

Ge D, et al. Nature 2009;461:399-401.
Tanaka Y, et al. Nat Genet 2009;41:1105-9.
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Ge 
Suppiah
Tanaka
Rauch

Respuesta al tratamiento

Ge D, et al. Nature 2009;461:399-401. Tanaka Y, et al. Nat Genet 2009;41:1105-9. Suppiah V, et al. Nat Genet
2009;41:1100-4. Rauch A, et al. Gastroenterology 2010; Jan 7. 

Genome-wide significance threshold

Chromosomes

IL28

IL28 codifica
interferon lambda

(citoquina con 
actividad antiviral)

Variantes genéticas en el gen IL28B y la 
respuesta al tratamiento de la hepatitis C
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New Predictors: IL28B Genotype a Strong 
Predictor of SVR With PegIFN/RBV

Ge D, et al. Nature. 2009;461:399-401.

Factor Associated With SVR Odds Ratio (95% CI)

Baseline HCV RNA 
(< vs ≥ 600,000 IU/mL)

1.0 10.00.1

IL28B rs12979860 
genotype (CC vs TT)

7.3

Baseline fibrosis 
(METAVIR F0-F2 vs F3-F4)

Whites (n = 871) Blacks (n = 191) Hispanics (n = 75)

4.2
3.0

6.1

5.1
1.1

5.6
2.4

4.1
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Lucas, A. et al. J. Antimicrob. Chemother. 2007 59:591-593; doi:10.1093/jac/dkl557

Where does the balance fall for 
pharmacogenetic screening?
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Conclusions

• Aplicabilitat farmacogenètica
– Eficàcia 
– Toxicitat

• Exemples (potencialment) útils:
– HLAB*5701 i RHS per abacavir
– IL28B i RVS al tractament pel VHC

• Estudis farmacogenètics: 
– Fenotip molt ben definit 
– Gens candidats vs multigen o GWAS
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