Determination of dolutegravir in dried blood spots and VAMS by LC-MS/MS
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Introduction. Dolutegravir (DTG) is prescribed worldwide for HIV treatment. Accurate quantification is required to investigate the potential contribution to DTG efficacy and side effects. Conventional sampling can be a challenge for remote places, specifically special transportation requirements (frozen or dry ice) to reference laboratories.
Aims. We aimed to develop and validate a simple method to quantify (DTG) in dried blood spots (DBS) and volumetric absorptive microsampling (VAMS) by LC-MS/MS.
Methods. DTG was extracted from DBS and VAMS using a one-step solvent sample preparation, followed by chromatographic separation using a C18 column. Detection was performed in a LCMS-8040 MS/MS, with a run time of 4.1 min. Validation was performed following official DBS and ICH M10 guidelines. The method was applied to 72 HIV/AIDS patients from Papua New Guinea.
Results. The assay was linear in the range of 25-8000 ng mL-1 for both devices. Inter-day and intra-day precision showed a maximum variation of 4.3% and 6.1% for DBS and 4.4% and 2.9% for VAMS, respectively. Accuracy ranged from 98.2-105.4% for DBS, and 93.8-101.4% for VAMS. There was minimum matrix effect, with less than 10% deviation. Mean recovery was 70-71% for both devices. DTG was stable in both devices at room temperature for 14 days, extracted samples were stable in the autosampler for 12 h. Decreased DTG concentrations were observed when kept at 60 ºC for 48 h for both DBS (30%) and VAMS (55%). Volcano effect test showed no difference in accuracy between central and peripheral punch. Haematocrit (HT) 50% increased  concentrations  between 15-35% higher than nominal. Patients’ samples had mean DTG concentrations of 938 ng mL-1 for DBS (168-2080 ng mL-1), and 1200 ng mL-1 for VAMS. (279-2440 ng mL-1).
Discussion. For the first time, a method for the quantification of DTG in DBS and VAMS was developed and applied to HIV patient samples. DBS and VAMS presented similar results to general validation tests, however as a fixed volume device, VAMS does not require extra HT experiments, simplifying method validation.
