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INTRODUCTIONINTRODUCTION

CYP450 - 2B6

Mahungu TW et al  2009
Modified from Owen A et al  2006 

SNP G516T

PBMC

Nevirapine is primarily metabolized by the 
CYP450 2B6 enzyme.
The most important single nucleotide 
polymorphism is G516T.
The association of the 516G-T SNP with 
nevirapine pharmacokinetic is well established.
The presence of mutation for this SNP cause 
an higher exposure of plasma concentration of 
nevirapine.
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INTRODUCTIONINTRODUCTION

P-glycoprotein – (MDR1) ABCB1

Modified from Owen A et al  2006 

3435C>T1236C>T

Wang D et al  2006 

Strong Linkage Disequilibrium
(Tang K et al 2002)

PBMC

This protein has an important role in 
transport of several substrates.
It plays an important role in first-pass 
elimination of orally administered drugs.
It eliminates substrates from the systemic 
circulation in the kidney and through biliary 
excretion. 
It plays a defense role in the body by 
minimizing the intracellular accumulation of 
xenobiotics.
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INTRODUCTIONINTRODUCTION

Question:
1.Can P-glycoprotein mediate efflux of Nevirapine? 

EVIDENCE


 

Against
• There is no in-vitro test

 

showing Nevirapine

 

as 
substrate of MDR1 (excluding Haas DW et al. 
2005)

• Many papers did not find any significant 
correlation between MDR1 SNPs

 

and Nevirapine

 
concentrations 



 

PROs
• Haas DW et Al. 2005 (in-vitro)
• Possible influence on clerance

 

(Saitho

 

A et al. 
2007)

• 3435 association with hepatotoxicity

 

(Cicacci

 

C 
et al 2010)

• A study found significant influence (in-vivo) on 
Ctrough

 

(Owen A et al. 2005)
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INTRODUCTIONINTRODUCTION

Haas used a polarized cell line, and concluded that 
nevirapine was transported by P-gp in their model.

It is important to note that this in-vitro system was highly 
simplified.

We must remember that there are important differences 
between in-vitro and in-vivo systems. 
Then, we can never use in-vitro test to predict the full 
effect of a drug in-vivo.

In the discussion and conclusion there are a couple of key points: 
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INTRODUCTIONINTRODUCTION

Modified from Owen A et al  2006 

3435C>T1236C>T

Wang D et al  2006 

Strong Linkage Disequilibrium
(Tang K et al 2002)

PBMC

P-glycoprotein – (MDR1) ABCB1
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DHHS Guidelines 1th December 2009

INTRODUCTIONINTRODUCTION
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INTRODUCTIONINTRODUCTION

We have studied PK-PD relationship on NVP
•Not all patients investigated were naive.

CONCLUSION
•Patients with Ctrough below 4300 ng/ml 
have higher probability to develop  PRMs
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To evaluate whether single-nucleotide 
polymorphisms in these genes, 
particularly for MDR1, may influence 
nevirapine

 
plasma concentrations, 

and may predict nevirapine
 

plasma 
exposure above 4300 ng/ml.

OBJECTIVESOBJECTIVES
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METHODSMETHODS

- Patients were recruited in Turin, Italy

- Inclusion criteria were: 

 age of more than 18 years 
 no concomitant interacting drugs
 no hepatic or renal impairment
 self-reported adherence more than 95%.

- Genotyping was conducted by real time based allelic  
discrimination. 

- NVP concentrations were quantified using a validated HPLC-PDA 
method. 
-Ctrough was measured in samples collected 10-14 h after dosing.
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RESULTSRESULTS

Median n. Ctrough for patients was (±SD) 1.59 (±0.85).

Nevirapine concentrations were not correlated with any demographic 
factors.

- The allele frequencies for  ABCB1 3435T, ABCB1 1236T, CYP-2B6 516T 
and were 44.9%, 40.7%  and 30.5%  respectively. 

-All SNPs were in Hardy-Weinberg equilibrium. 
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CYP450 - 2B6
P=0.001

RESULTSRESULTS

As expected, median 
Ctroughs of NVP were 
higher for 2B6 mutate 
genotypes, with a 
significant P value.

These two groups of 
patients (GT and TT)  
have very close 
concentrations.
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P-glycoprotein - MDR1 (C3435T) RESULTSRESULTS

No differences were found among genotype groups 
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P-glycoprotein – MDR1 (C1236T) RESULTSRESULTS

No differences were found among genotype groups 
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CYP450 - 2B6/MDR1 (3435)
P=0.001

RESULTSRESULTS

N=13   N=28   N=13 N=20   N=25   N=9

PAnova =0.013
When consider 
the two groups 
based on 2B6 
genotypes, 
stratifying 3435 
we observed  
an Anova for 
trend  with 
significant P 
value.
Median 
Ctrough was 
above  4300 
ng/ml in 2B6 
WT (GG) when 
3435 is 
homozygote 
mutate.

When consider 
the two groups 
based on 2B6 
genotypes….
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CYP450 - 2B6/MDR1 (1236)
P=0.001

RESULTSRESULTS

N=13   N=28   N=13 N=26   N=22   N=6

PAnova =0.017
In order to 
asses 
the additive 
impact 
of predictive 
genotype, 
patients were 
assigned to 
four groups.
…stratifying 
1236 we 
observed  an 
Anova for trend  
with significant 
P value.
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CYP450 - 2B6/MDR1 
at least one (3435/1236) homozygote mutate

RESULTSRESULTS

PAnova =0.003

N=39       N=15 N=44       N=10

79.6%      90.0%

% above 4300 ng/ml

46.2%      76.8%

1
2

3
4 Favourable

 

Genotype  Group
≥

 

2 

After multivariate logistic regression being in group 2 or higher was shown to be only 
independent predictor of nevirapine

 

Ctrough

 

above 4300 ng/ml.
…based on 2B6 genotype and on the presence at least one MDR1 homozygote 
mutate SNP.



Presented at the 11th International Workshop on Clinical Pharmacology of HIV Therapy - 2010

CONCLUSIONCONCLUSION



 
CYP-2B6 polymorphism has been repeatedly found to be a 

significant genetic driver of nevirapine plasma exposure.

P-glycoprotein SNPs might contribute to interpret inter-individual 
variability.

Integrated CYP-2B6 and MDR1 SNPs may better predict 
nevirapine plasma exposure.

Further studies are now warranted to confirm this composite 
association and to evaluate whether a pharmacogenetic approach 
can be adopted to optimise selection of NVP intakers.



Presented at the 11th International Workshop on Clinical Pharmacology of HIV Therapy - 2010

ACKNOWLEDGMENTSACKNOWLEDGMENTS

University of  Torino

Prof. Giovanni Di Perri
Prof. Stefano Bonora

Marco Siccardi
Lorena Baietto
Marco Simiele

Mauro Sciandra
Andrea Calcagno

Daniel Gonzalez de Requena
Maria Cristina Tettoni

Laura Trentini
Deborah Gatti
Silvia Agati

Francesca Romana Stefani

www.tdm-torino.org

http://www.tdm-torino.org/

	Single-nucleotide polymorphisms ABCB1 3435C>T, 1236C>T and CYP2B6 516G>T predict higher plasma concentrations of nevirapine (NVP).
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

