Executive Summary

Project title:

An exploratory study of pharmacologic measure of tenofovir diphosphate and emtricitabine
triphosphate in dried blood spots as adherence testing for monitoring pre-exposure
prophylaxis (MSS276R)

Objectives

The objectives of this project are:

1. To explore the feasibility of antiretroviral drugs detection of tenofovir-diphosphate
(TFV-DP)/emtricitabine-triphosphate (FTC-TP) in dried blood spot (DBS) for adherence
testing

2. To compare the performance of antiretroviral drug detection in plasma and DBS

3. To discriminate gradients of adherence to pre-exposure prophylaxis

Project design
An exploratory pharmacological study

Target population
HIV-infected patients and individuals at-risk for HIV infection on daily tenofovir disproxil
fumarate (TDF)/emtricitabine (FTC).

Methods

Paired plasma-DBS samples were collected from 34 HIV-infected patients and 59
HIV-uninfected at-risk individuals. Comparison of detectability of TFVV-DP/FTC-TP in DBS
with tenofovir (TFV)/FTC in plasma was assessed on 220 paired plasma-DBS samples from
93 study subjects. Measurement of drug levels of TFV/FTC in plasma, and TFV-DP/FTC-TP
in DBS were performed by liquid chromatography/tandem mass spectrometry.

Main achievements

The performance of pharmacologic exposure of TFV-DP/FTC-TP in DBS was comparable
with the measurement of TFV/FTC exposure in plasma samples. Concordance of TFV/FTC
in plasma with TFV-DP/FTC-TP was observed in 193/220 (87.7%) samples.

Among HIV-infected patients receiving daily TDF/FTC, the TFV concentrations in plasma
ranged from 10.8 to 247 ng/mL (mean concentration: 54.4 ng/mL) and the FTC
concentrations ranged from 24.2 to 2000 ng/mL (mean concentration: 624.0 ng/mL). Based
on DBS analyses, patients had a mean TFV-DP concentration of 7662.2 fmol/punch and a
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mean FTC-TP concentration of 19.9 pmol/punch.

Among HIV-uninfected individuals, after TDF/FTC initiation, the mean plasma
concentrations at 2 weeks, 12 weeks, 28 weeks, and >12 months for TFV were 145.3 ng/mL,
162.7 ng/mL, 161 ng/mL, 128.9 ng/mL, respectively, and for FTC were 533.7 ng/mL, 764.8
ng/mL, 702.8 ng/mL, 384.1 ng/mL, respectively. In DBS, all individuals had detectable
TFV-DP and FTC-TP exposure at 2 weeks, 12 weeks, 28 weeks, and >12 months.

Of 25 paired plasma-DBS samples obtained from HIV-uninfected individuals during the
washout phase (between days 0-14 after stopping TDF/FTC), when both TFV/FTC in plasma
were below the limit of quantification of 10 ng/mL (n=23), TFV-DP concentrations in DBS
were all within the quantifiable range (100% of the samples and over a longer period of 14
days after the last dose), whereas FTC-TP were detectable in 60.9% (14/23) of the samples
obtained within 2 to 10 days after the last dose (FTC-TP levels ranged between 0.8 to 3.5
pmol/punch).

Conclusions

This project demonstrated the feasibility of utilizing DBS as alternative biological sample for
detecting TDF/FTC exposure and is useful for adherence testing. The pharmacologic
measurement of detectable TFV-DP in DBS would serve as a biomarker of long-term
exposure to TDF/FTC and adherence, whereas FTC-TP in DBS indicates a recent dosing.
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