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ABSTRACT METHODS RESULTS - Treatment Responses in A5095
Objective: EFV is metabolized by cytochrome P450 (CYP) 2B6. Single nucleotide polymorphisms (SNPs) in .
CYP2B6 delay efavirenz clearance, whereas ABCB1 SNPs have been associated with treatment Study Participants

Among 655 EFV recipients in A5095 included in this genetic analysis, there were

response. We characterized relationships between SNPs, pharmacokinetics (PK), and response to . i ; i in ei i : ? o ) N
EFC—cor\tamlng forecene p: p (PK), P (I;’;;r;slay”s:bslénvolved subjects randomized to EFV in either ACTG 384 or A5097s/A5095 and with EFV assay inconsistent associations across pgpulatlons t?etween individual CYP2B6 or ABCB1 SNPs
Methods: Associations between EFV PK and 22 SNPs in CYP286, ABCBL and CYP3AS were investigated A e . o I ) and treatment responses by univariate analysis.
among subjects with PK data from ACTG protocol A5097s (PK substudy of A5095) and ACTG 384 + Self-identified categories "white, non-Hispanic”, "black, non-Hispanic”, and "Hispanic” are referred to as white, « To further characterize associations we categorized CYP2B6 metabolizer status (positions
AAmong subjects randomized to EFV in A5095 we assayed CYP2B6 516G>T, 983T>C and 5 SNPs in black, and Hispanic, respectively. 516 & 983) as rapid = 0 SNPs at either 516 or 983; intermediate = 1 SNP at 516 or 983, but
ABCBL. We defined CYP2B6 516/983 metabolizer genotype as rapid (516GG+983TT); intermediate . . _ . N ’
(516GT or 883TC); slow (516TT, 983CC, or [516GT+883TC]). Stepwise selection models investigated | | SENOLYPING not both; slow =2 SNPs (516 T/T, 983 C/C, or [516 G/T with 983 T/C]).

genotype associations with time to: (a) EFV discontinuation (d/c); (b) first CNS adverse event (AE); and +« Human DNA was obtained under ACTG prolocol A5128.

Among whites, CYP2B6 slow metabolizer genotype predicted increased CNS adverse event
(c) virologic failure (VF). Analyses adjusted for BMI, and self-reported adherence at week 12 [VF only)).

Genotyping was by MALDI-TOF (AS097s, ACTG 364) and Tagman (AS095). + For relationships between SNPs and EFV PK in ACTG 384/A5097s, genotyping was by MALDI-TOF mass and EFV discontinuation (Figure, Table 3).
Results: Of 22 SNPs assayed in A5097s (n=123) and ACTG 384 (n=174), PK associations were dominated spectrometry in the lab of Dr. M. Schwab [3,6]. This included 16 CYP2B6 coding and promoter SNPs selected « Among blacks, CYP2B6 slow metabolizer genotype predicted decreased virologic failure
by CYP2B6 516G>T and 983T>C. Other alleles were infrequent (<2%) or had little independent based on frequency and possible functional effects, plus 5 ABCB1 and 1 CYP3A5 SNPs (Table 1). (Figure, Table 3)
association with PK. Of 765 subjects randomized to EFV-containing regimens in AS095, 287 whites, « For relationships between SNPs and treatment responses in A5095, genotyping was TagMan at the Vanderbilt | « There was no association between ABCB1 3435C>T and risk of virologic failure.
225 blacks, and 131 Hispanics were genotyped. Among whites, slow metabolizer CYP2B6 genotype )
(compared to rapid) was associated with an increased hazard of CNS AE (HR=2.40; 95% Cl 1.07-5.37; DNA Resources Core. These included 2 CYP2B6 SNPs (CYP2B6 526G>T and 983T>C) and 5 ABCB1 SNPs. Figure. Time to CNS event, virologic failure, and EFV discontinuation (Univariate analyses)
P=0.034) and EFV d/c (2.18; 1.03-4.63, P=0.04), but not VF (1.16; 0.27-4.94, P=0.85). Among blacks _ ) _ ) gure. , 9 | y
with slow metabolizer genotype, there was some evidence of a lower hazard of VF (0.34; 0.12-1.00, Modeling genetic predictors of EFV concentrations R Time o NS adverse event o

Time to virologic failure

P=0.050), but not CNS AE (1.18; 0.51-2.71; P=0.69) or EFV d/c (0.69; 0.38-1.26; P=0.23). Among
Hispanics, significant associations with slow metabolizer genotype were not seen for VF (1.0; P=0.99),
CNS AE (0.98; 0.37-2.62; P=0.97), or EFV d/c (0.90; 0.19-4.32; P=0.89). A previously reported
association between ABCB1 3435C>T and decreased hazard of VF was not seen.

To minimize confounding we studied 297 subjects with consistent EFV values (>2 values between 6 and 24-
hours post-dose, with <2-fold variability).
EFV concentration data were modeled in a linear model using generalized estimating equations to account for
c i with EFV PK were d d by CYP2B6 516G>T and 983T>C. Relationships multiple observations measured for each patient.
between SNPs in CYP2B6 and ABCB1, CNS AEs, EFV discontinuation, and VF were not consistently Time to next dose (in hours), baseline BMI (centered around 20 kg/m2), age (centered around 40 years), sex,
identified among populations. A unifying model that relates pharmacogenetics to EFV treatment - : ’
response remains elusive, and may be affected by additional genetic and/or non-genetic factors. and CYP2B6 516 genotype were included in the basic model.

Under this parameterization, the intercept term of the model reflects the expected trough log concentration for a

SPECIFIC AIMS 40 year old man with a BMI of 20 kg/m2.

’ . N ) Treatment responses
* To determine whether SNPS in adqn_lon to F:YP.ZB,G 516_G>T predict Endpoints of interest included: 1) time to grade 22 CNS adverse event; 2) time to EFV discontinuation; and 3)
plasma EFV exposure among participants in clinical trials ACTG 384

time to virologic failure (confirmed HIV RNA 2200 copies/mL at or after week 16).
and A5097s.

TR Table 3. CYP2B6 516/983 genotype and response*

X . . Failure time distributions were estimated using the method of Kaplan-Meier and compared among ordered Time to EFV discont Multivariabl |
» To determine whether selected SNPs in CYP2B6 and ABCB1 predict ilizi ' . - (Multivariable analyses)
to EFV. taini . in AB095 genotypes for each locus utilizing Tarone's exact tests. =TT Covariate T G
responses to “containing regimens in : « Cox regression models examined associations between each SNP and each endpoint. To determine whether Timelavivlogic  CYP2BG inlermedite  D92[D51, 1661 0.78
effects enter or exit the model, a stepwise procedure with a P<0.05 level of statistical significance was used for failure (Blacks)  CYP286 slow 034[012 100  0.65
BACKGROUND the entire study cohort, and P<0.10 for each race/ethnicity group. xfm"‘f‘;‘: 2 sg{l‘)g: T;f} Oﬂ";s

No adjustments were made for multiple comparisons; p-values should be interpreted cautiously.

CYP2B6 516G>T predicted increased plasma EFV exposure [1]. RESULTS - Pharmacokinetics in ACTG 384/A5097s

A less frequent CYP2B6 SNP (983T>C) also predicts increased EFV Among 489 participants from ACTG 384/A5097s, allelic frequencies Table 1. Allelic frequencies

levels [2,3]. of the 22 SNPs are shown in Table 1. | SHP Vinite _ Black _ Hispanic |

n=I55  nEi6l TS

Efavirenz (EFV) is metabolized primarily by cytochrome P450 (CYP) 2B6.
Analyses involving 154 subjects in ACTG study A5097s first showed that

Time loCNSevenl CYP2BE intermediate:  D71[D41.124]  0.23
(Whites) CYP2E6 slow 240[147,537]  0.084

Timeto EFVdic  CYP2BEinlermediate  0D.67 D60, 155]  0.8%
(Whies) CYP286 slow 218[1.03,463] 0.043
ABCBfintron 16CT ~ D.60[037.0.96 0.032

« CYP2B6 516G>T and 983T>C are more frequent in blacks than in whites. « Most CYP2B6 SNPs were infrequent; CYP2B6 516G>T and 785A>G | crrzme € 08% 8%  17m| ABCBTinion 16TT  057[029,1.11] .10
«+ The role of P-glycoprotein (encoded by ABCB1) in EFV disposition is were in very strong linkage disequilibrium. P g “Cox proportional hazard models adjusted for ABCB1 SNPs, BMI and self-
. - . . Lo . . G 0% 0% reported adherence [virologic failure only]
uncertain. « In multivariable models involving 297 individuals with relatively A % %
« Two studies suggested that ABCB1 3435C>T may predict more favorable consist(tentt_EFV_concer:\tratiorstz CYP‘IZ'BSI 51266>T predicted EFV S o CONCLUSIONS
i i ini i concentrations in each populations (Table 2). 2 2 ) )
virologic responses to EFV-containing regimens [4,5]. . Additional informati pop b l( b C\)(PZBG 785A5T in whit T Regarding EFV PK: Regarding treatment responses:
+ One study suggested an association between CYP3AS5 6986A>G and tiona’ Information was contriouted by 9971 In whiles, c o o + Associations betweens SNPs and EFV + Relationships between SNPs in CYP2B6
EFV exposure [1]. CYP2B6 983T>C in blacks, and CYP3A5 6986A>G in Hispanics A ™ 1% . .
f A concentrations were dominated by and ABCBL1, CNS adverse events, EFV
(Table 2A-C, respectively). G 270% Mm% i A ’ A el
L . c 0I% 7AW CYP2B6 516G>T. discontinuation, and virologic failure were
ACTG A5095/A5097S Table 2. Predictive models for EFV concentration T o 5% + Additional predictive information for EFV not consistently identified among
« Antiretroviral therapy (ART) naive individuals were randomized to EFV A. Whites - : ‘E: 3: concentrations was provided by additional populations.
(600 mg) QD, abacavir (ABV) BID, or both, with zidovudine (AZT) BID + =........L.I=. - | LY SNPs, especially CYP2B6 983T>C in + Results suggested possible associations
3TC BID. EFV and ABV were double-blinded with matching placebos. P Ascar LA el blacks, but also CYP2B6 785A>T in between CYP2B6 slow metabolizer status
« Of 1,147 A5095 participants, 765 were randomized to EFV-based Tie o nex dose tper hour) . - A 2% 0a% whites, and CYP3A5 6986A>G in and increased CNS adverse events in
regimens. Sendsr — D48 : :: ;: 4‘:: Hispanics. whites, and decreased virologic failure in
* The A5097s substudy of A5095 characterized evaluated neurological Daseing DA (per Sigin| CYPIAS 4386 A=G  D1.1%  195% « Other SNPs were either very infrequent blacks.
outcomes and association to EFV exposure over the first 24 weeks of At o and/or not significantly associated with » Associations do not hold up to the rigorous
treatment in all three study arms CYPIBE TBE MG EFV concentrations. adjustment for multiple comparisons.
« EFV was quantified by HPLC at weeks 1, 4, 12 and 24. o :
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