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Overview

• Host vs Viral genome

• CCR5 genotype and infection

• Hypersensitivity to abacavir

• Drug transporters

• Drug-drug interaction

• Lipid alterations
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Host vs Viral genome

• Drug therapy for HIV, like antimicrobial and
antiparasite therapies, targets differences
between virus and host metabolism

• Classes of drugs include reverse transcriptase
inhibitors both non-nucleoside (NNRTI) and
nucleoside analogue, and protease inhibitors

• HAART - highly active anti-retroviral therapy,
reverse transcriptase inhibitors plus protease
inhibitors
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Host vs Viral genome

• Drug responses can be influenced by host
genome but also by virus genome

• Eg. Host may have SNP associated with
higher PK of drug, leading to lower
plasma drug concentrations and higher
viral load

• Eg. Virus may manipulate transcription of
transporter genes to increase drug efflux
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Host vs Viral genome

• Viral genome - see HIV Drug resistance DB

• Host genome -
– CCR5 genotype and infection

– Hypersensitivity to abacavir

– Drug transporters

– Drug-drug interaction

– Lipid alterations
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CCR5 and infection

• HIV gp120 binds to CD4 to gain entry to cell

• CCR5 is cell surface chemokine receptor

• Virus also binds to CCR5 or CXCR4 coreceptor

• Once inside virus integrates into genome and
replicates

• Polymorphism in coreceptors can effect
infection
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CCR5 and infection
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CCR5 and infection

• High risk exposed caucasian individuals
compared to low risk caucasian controls,
showed enrichment of haplotype of CCR5

• CCR5 haplotype correlated with decreased
expression in isolated lymphocytes and
monocytes
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CCR5 and infection

• Frequency of the CCR5 variants is much lower in this
South African population

• What does this mean for design of anti-infectives?
• What does this mean for therapy to increase time to

progression
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Host genome

• CCR5 genotype and infection

• Hypersensitivity to abacavir

• Drug transporters

• Drug-drug interaction

• Lipid alterations
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Hypersensitivity to abacavir

• Abacavir is a nucleoside reverse
transcriptase inhibitor, NRTI

• Hypersensitivity occurs in around 5% of
patients

• Rash (mild), anaphylaxis (severe), leads to
discontinuation of treatment
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Hypersensitivity to abacavir

• HLA-B*5701 associated with hypersensitivity in
White and Hispanic subjects

• TNF  -308A associated with hypersensitivity in
Black or African American subjects (but small
sample size)
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Host genome

• CCR5 genotype and infection

• Hypersensitivity to abacavir

• Drug transporters

• Drug-drug interaction

• Lipid alterations
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Drug transporters and HIV

• ABCB1 C3435T predicts immune recovery after
treatment with antiretrovirals (some on efavirenz,
nelfinavir plus nucleoside analogue reverse transcriptase inhibitors)
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Drug transporters and HIV

• But as we already know ABCB1 is highly
polymorphic and 3435 SNP has different
frequency in different populations
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ABCB1 C3435T

• 3435C associated with higher intestinal expression
• Higher frequency of CC in west Africans
• More efficient drug export in africans? So lower

plasma concentrations?
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Host genome

• CCR5 genotype and infection

• Hypersensitivity to abacavir

• Drug transporters

• Drug-drug interaction

• Lipid alterations
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Drug-drug interactions and HIV

• HIV patients are on many drugs
concurrently

• May also need treatment for
opportunistic infections, TB

• Any pharmacogenomic effects in drug
metabolizing enzymes and transporters
may then become even more important if
these systems being hit with several
drugs at once
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Lipid alterations and HIV drugs

• Protease inhibitor treatment associated
with lipodystrophy - loss of body fat but
elevation of total cholesterol,
triglycerides and insulin resistance

• Common side effect ~25%
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Lipid alterations and HIV drugs

• SREBP-1c pathway may be involved

• Can SNPs in SREBP-1c gene, or others in
pathways predict development of
lipodystrophy?
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Summary

• Genetic variation is important in design
of both prevention of HIV infection and
drugs to prevent HIV progression

• Variation in drug metabolizing enzymes
and drug transporters may be even more
significant in context of multiple drugs

• Long term side effects of antiretroviral
therapy important
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