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Background
• Non-nucleoside reverse transcriptase inhibitors 

(NNRTI) nevirapine (NVP) and efavirenz (EFV) can 
cause hepatotoxicity in some patients

• Genetic predictors of NNRTI hepatotoxicity are 
uncertain 

• Identifying persons at increased risk of 
hepatotoxicity would be beneficial, so that optimal 
treatment regimens could be utilized

• W e hypothesize that genetic variation in drug 
metabolizing and transporter genes may be 
relevant predictors of hepatotoxicity risk during 
NNRTI treatment
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M ethods
• Study subjects were receiving HIV care at the 

Com prehensive Care Center (CCC)
• NVP or EFV prescribed during routine clin ical 

care
• A  nested case-control study was conducted 

am ong a cohort of 445 HIV+ adults  who in itiated 
their first NNRTI treatm ent at the CCC

• E lig ib le subjects had liver function tests available 
prior to in itiating therapy, and had fo llow-up data

• Peripheral b lood buffy coats were used for DNA 
isolation

• DNA extractions were conducted using robotic 
DNA extraction on an AUTOPURE LS® 
instrum ent (G entra System s, M inneapolis, M N)

Methods
• Case definition: AST or ALT >5x upper lim it of 

normal or bilirubin >3.5 on NNRTI therapy 
– 28 patients (6.3%); 20 had DNA available

• Control definition: did not develop hepatotoxicity
– matched to cases on NNRTI, age (+/- 5 years), 

race, and hepatitis C status
• Polymorphisms identified: CYP2B6 G516T and 

C1459T, CYP3A4 A-392G, and MDR1 C3435T
• Genotyping conducted using TaqMan and OLA 

technologies
• Statistical analyses conducted using SAS V9.1 and 

Multifactor Dimensionality Reduction software
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• S tep  4 : Labe l each  m u ltifac to r ce ll as  h igh -risk o r low -risk 

based  on  som e th reshold  (#cases / #con tro ls  >  1 .0 ). A  
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Race, n (%)
0.7328 (16)4 (20)Black

42 (84)16 (80)Caucasian
0.8454.63 (0.96)4.85 (0.54)HIV-1 RNA baseline (log10) mean(SD)

0.00710 (20)11 (55)ALT prior >50, n (%)
0.50825.14 (6.75)24.75 (2.69)BMI baseline mean (SD)
0.9454.10(4.5 – 3.7)4.25 (4.43 – 3.75)Albumin baseline median (IQR)
0.195228 (312 - 128)140 (289.5 - 60)CD4 baseline median (IQR)

14 (28)2 (10)Male
0.12736 (72)18 (90)Female

Sex, n (%)

0.94339.31(7.31)39.01(7.44)Mean age years (SD)

p-valueControls (n=50)Cases (n=20)Characteristic

Table 1. Baseline Characteristics of NNRTI Hepatotoxicity Subjects

Results

0.035[0.232 – 1.115]0.50870M D R1 C 3435T

[0 .92 – 7.73]
[1.21 – 113.38]
[0 .56 – 7.43]
[0 .412 – 2.187]
[0 .802 – 12.992]
[0 .834 – 3.998]

95%  CI

2.67
11.73
2.05
0.949
3.228
1.826

O R

0.31069A lcohol*

0.02464Hep atitis B  S  Ag +
0.10870PI w ith NNRTI

0.06969Cocaine*

0.30470Hepatitis  C  Ab+
CYP3A4 A-392G
CYP2B6 C 1459T
CYP2B6 G 516T

1.00067
0.44667
0.75166

p-va lueSam ple S ize

* During therapy

Table 2. Fisher’s Exact Test Results

R esults

Multifactor Dimensionality Reduction
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Conclusions
• Cases, controls m atched on age, race, NNRTI, HCV
• Also no difference in CD4, VL, sex, EtOH, PI
• Most hepatotoxicity occurred in women (NVP, EFV)
• Median CD4 < 250 in both cases and controls
• Based on single locus analysis, M DR1 C3435T was 

associated with decreased hepatotoxicity risk 
(OR=0.508 [95%CI 0.232 – 1.115]; P=0.035)

• By Multifactor Dimensionality Reduction analysis, a 
two-locus interaction between CYP2B6 G516T and 
MDR1 C3435T was detected

Conclusions

• This 2-locus interaction predicted 
hepatotoxicity risk with approximately 70% 
accuracy (p<0.001)

• Multifactor Dimensionality Reduction may 
improve the predictive accuracy of 
polymorphisms 

• It will be important to confirm the association 
of MDR1 with hepatotoxicity risk in larger 
cohorts, which would allow for multivariate 
analysis


