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728G>A meuauawwm WllauiuAULDLTE uam’muu polymorphism¥8y ABCC2  -24C>T
(genotype CC), Uaz ABCC10 2759 T>C (genotype CC or C/T) fipnuduiusiunisiia tubular
dysfunction tag ABCC4 4131T>G ( genotype TG or GG) dUNUSAUTZAUL tenofovir

AdAgy (keyword) 984015338
wuled,  ewulhSaewlesd,  adveaurans,  nsvinauvedleiaund,  endilulnides,
(HIV, Anti-retroviral drug, Pharmacokinetic, Tenofovir, tubular dysfunction, renal

insufficiency)

9N 5



Abstract

Tenofovir disoproxil fumarate (tenofovir, TDF) is a preferred NRTI in HIV-infected adult
for both ARV naive and ARV experience/resistance. However, long term renal safety and
tenofovir plasma concentrations in HIV-infected Thai population is largely unknown.

This study composes of 4 sub-studies;

1. Long term renal toxicity of TDF in 1,391 HIV-infected adults which was determined
by renal insufficiency (eGFR declining >25% or < 60 ml/min/1.73m’) Subjects or proximal
tubular dysfunction (PRTD). Patients were divided in to 3 groups (TDF at first ARV: TDF
based HAART, TDF switching after using other ARV: TDF switching, and non TDF groups). In
non TDF group, 40% of them had past indinavir exposure. The incidence of renal
insufficiency (95%Cl) for overall cohort, TDF based HAART, TDF switching and non TDF were
1.9 (1.3-3.1), 2.4 (1.9-3.1) and 6.9 (5.8-8.3) per 100 person year of follow up, respectively.
The median time for developing renal insufficiency was 1.2 years, 1.8 years and 1.4 years,
respectively. In multivariate analysis, factors associated with renal insufficiency were older
than > 35 yrs(Harzard ratio: 1.76 (95% Confidential interval : Cl 1.26-2.45), p<0.001, indinavir
exposure 3.68 ( 2.73-4.96) , p<0.001, Baseline CD4 < 200 cells/uL: 1.77 (1.32-2.38), p <0.001;
being hypertension 1.161 (1.14-2.28) ; p<0.007. In this cohort, subclinical proximal renal
dysfunction was found as high as 16% for non TDF and 29% for TDF group. There was no
statiscally significant between TDF and non TDF.

2. Intensive pharmacokinetic study in 48 HIV-infected adults using TDF with efavirenz,
darunavir/ritonavir, Lopinavir/ritonavir, and Atazanavir/ritonavir. Blood (pre-dose, 1, 2, 4, 6, 8,
10, 12, and 24 hours after taking ARVs). PK parameters were analysed using High
Performance Liquid Chromatography (HPLC) method. We found that there were no
statistically significant between using TDF with boosted Pl or NNRTI. However, patients with
lopinavir/ritonavir had higher tenofovir concentrations compared to efavirenz. Only eGFR by
MDRD with Thai racial factor <90mU/min/1.73m2 , RTV AUCO0-24 and duration of TDF longer
than 2 years has influenced on AUCO-24 of TDF. In TDF with boosted PI, the lower eGRF,
the higher TDF plasma concentration was observed. In addition, in patients with low renal
clearance (30-50 ml/min), TDF can be administered as 1 pill alternate day or half pill every
day. Furthermore, Thai patients using TDF with lopinavir/ritonavir had greater tenofovir
concentrations than the Caucasian

3. Therapeutic drug monitoring of tenofovir in 351 HIV-infected adults. The median
mid dose tenofovir plasma concentrations were 0.136 (IQR 0.11-0.17) mg/L (Target TDF mid
dose plasmaconcentration is 0.16 mg/L and target Cmin (24 hr post dose) is 0.05 mg/L). In
this sub-study, TDF concentrations >0.16 mg/L was associated with subclinical tubular
dysfunction (PRTD). Low body weight <55 kg, chronic hepatitis C, PRTD, boosted lopinavir
and low eGFR<90 mU/min/1.73m’ were associated with hish TDF plasma concentrations
>0.16 mg/L.
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4. Pharmacogenomic study of tenofovir; Nine single nucleotide polymorphisms (SNPs)
including ABCC2 -24C>T; 1249G>A; 3563T>A; 3972C>T, ABCC4 3463A>G; 4131T>G, ABCC10
526G>A; 2759T>C and SLC22A6 728G>A were investigated. The genotyping was performed
by Tagman allelic discrimination assays with fluorogenic probes. The allele frequencies of
ABCC2 -24C>T; 1249G>A; 3563T>A; 3972C>T, ABCC4 3463A>G; 4131T>G, ABCC10 526G>A
and 2759T>C in this population were 21.8%, 7.8%, 0.1%, 24.9%, 19.8%, 49.2%, 51% and
7.1%, respectively. The polymorphism of SLC22A6 T728G>A was not found in this
population. The prevalence of the polymorphisms examined in this study was similar to
those observed in Asian populations. Additionally, polymorphism of ABCCZ2 -24C>T
(genotype CC), and ABCC10 2759 T>C (genotype CC or C/T) were significantly associated
with proximal renal tubular dysfunction. Futhermore, ABCC4 4131T>G variant (genotype TG

or GG) were independently associated with higher tenofovir plasma concentrations.

Key words: Tenofovir, efficacy and safety, renal toxicity, proximal tubular dysfunction,

pharmacogenomic, tenofovir plasma concentrations
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