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Outcomes:
1. Overall
This study analyzed correlations between drug concentration levels in plasma and genomic polymorphisms
in the drug transporters by measuring plasma concentration of dolutegravir (DTG). Furthermore, our research
group newly developed a simultaneous analyzing liquid chromatography-tandem mass spectrometry
(LC-MS/MS) method for the determination of DTG, raltegravir (RAL) and elvitegravir (EVG) in plasma and
cerebrospinal fluid (CSF).
2. Results
1) A study of plasma and CSF concentrations of an antiretroviral drug and genomic polymorphisms of
drug-metabolizing enzymes and drug transporters
Plasma samples were collected at various times from HIV-1 positive patients who were taking DTG 50mg
once a day, and were used to measure the plasma concentration of DTG by liquid chromatography-mass
spectrometry (LC-MS). As a result, mean of 24 hours concentrations after taking DTG (Cy4p) Was 630 ng/ml,
and among individuals, the minimum C,4, was 26 ng/ml, and the maximum was 1375 ng/ml (n=11). Two
outliner with maximum plasma concentration (Cax) in patients were observed. We are planning to perform
the genotyping of allelic variants of ABCB1 1236 C>T (rs1128503), 2677 G>T/A (rs2032582), 3435 C>T
(rs1045642), 4036 A>G (rs3842) and ABCG2 421 C>A (rs2231142).
2) A study of LC-MS/MS assay for the simultaneous analysis of DTG, RAL and EVG in human plasma and
CSF
A simple sample treatment procedure and sensitive LC-MS/MS methods were developed for the
simultaneous quantification of HIV-1 integrase inhibitors: DTG, RAL and EVG in human plasma or CSF.
Plasma or CSF samples (20 pL each) using raltegravir-d3 as the internal standard (IS) were deproteinized with
acetonitrile. Chromatographic separation was achieved on an XBridge C18 column (50 mm x 2.1 mm i.d.,
particle size 3.5 um) using acetonitrile/water (7:3, v/v) containing 0.1% formic acid as the mobile phase at a
flow rate of 0.2 mL/min. The run time was 5 min. The mass spectrometer was operated in positive
electrospray ionization. The mass transitions were m/z 445—361 for RAL, m/z 420—277 for DTG, m/z 449
—345 for EVG, and m/z 448—364 for the IS. The calibration curves for all drugs were linear in the range of 5
-1500 ng/mL for plasma and in the range of 1-200 ng/mL for CSF. The intra- and inter-day precision and
accuracy for all drugs in plasma were <12.9% for coefficient of variation (CV) and within 100.0+12.2% for
accuracy. The intra- and inter-day precision and accuracy for all drugs in CSF were <12.3% for CV and within
100.0+7.9% for accuracy.
3) A study of pharmacokinetics of an antiretroviral drug and efficacy and side effects
Nine of 92 HIV-1 patients who were treated with DTG-containing regimens had mild adverse events (nausea,
headache, and diarrhea), which were not related to the plasma concentrations of DTG. One HIV-1 patient
with gastrointestinal disturbance who changed tube feeding increased the plasma concentration of DTG. On
the other hand, DT G-containing regimen reduced the efficacy of antipsychotic treatment in HIV-1 patient.
3. In Summary
Our results speculate that genomic polymorphisms of drug transporters is expected to analyze causal factors
that are responsible for individual differences of integrase inhibitor plasma concentrations.
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