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Introduction Raltegravir (RAL) is a first in class integraséibitor used as part of Highly
Active Antiretroviral Therapy (HAART). Oral absorph of RAL shows high inter- and intra-
patient variability (Siccardi et al, Ther Drug Mb12012;34:232-5). This variability remains
largely unexplained and complicates patient managérowing to difficulty in predicting
RAL pharmacokinetics (PK). Our previous investigat have shown that pH and divalent
metals (e.g. magnesium reduces transcellular péioneaf RAL across Caco-2 cell
monolayers) influence RAL dispositian vitro (Moss et al, Antimicrob Agents Chemother.
2012;56(6):3020-6) and may help explain PK varighilln this investigation we have
determined the influence of pH on the dissolutiate rof standard 400 mg RAL tablets
vitro. This information was combined with other drugpedies determined in-house or from
the literature to create a physiologically-basedrptacokinetic (PBPK) model. This model
was used to simulate the influence of gastroimaktpH and ingestion of divalent metals on
RAL exposureMethods The dissolution rate of standard 400 mg RAL tableas assessed
invitro using different buffered solutions (30 min, 3790,rpm, pH 1 - 7) and dissolved drug
was quantified using a validated HPLC assay. RAL@?&perties were simulated using the
full PBPK model implemented through the Simcyp Rapon-based Simulator (Version
11.0, Simcyp Limited, UK) by adding drug parametdetermined in-house and from the
literature. The model was then used to simulate RA00 mg, single dose) plasma PK in
healthy, fasted subjects (20-50 years old, 0.5qtam female) over 12 hours. Simulated PK
results were compared with published PK data froatiepts and used to calculate the
geometric mean values forméx (ng/mL), AUGy.1one (Ng/mL.hr), Gough (Ng/mL) and fa
(fraction of dose absorbed). The influence of magme on RAL PK was also assessed. An
independent test was used to determine whether difference® wtatistically significant.
Pearson correlation was used for all bivariateysmesl. A two-tailed p value of less than 0.05
was accepted as being statistically significétdsults Percentage of tablet dissolution was
11%, 17%, 24% and 53% in pH 1, 3, 5 and 7, respagtifollowing 30 minutes incubation.
Simulated PK values fax (2091 ng/mL), AUG.12nr (8255 ng/mL.hr) and €ugh (77 ng/mL)
fell within the range of PK values observed in psiéd clinical studies. Both intestinal
transit time and duodenal pH strongly correlatethwhe fraction of RAL dose absorbed
(p<0.001), with an increase in intestinal transitet and duodenal pH resulting in increased
RAL absorption. Co-administration of 25 mM magnesisolution caused a 40% decrease in
RAL AUC.12nr (p<0.01), which led to more than twice as manyhef simulated subjects in
the magnesium group having aofgn less than 15 ng/mL (ks of RAL) compared to control
group (17% versus 8%lpiscussion Gastrointestinal pH and divalent metal binding ldeely

to influence the exposure of RAL and both provideoasible explanation of high RAL PK
variability. RAL tablet dissolution rate is pH-depkent and an improved formulation may be
required to reduce variation in RAL exposure.



