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Results

The model was a two-compartment model with a first order absorption process from the depot to the central compartment parameterised in terms of absorption constant (Ka, h-'). Two elimination processes from the central
compartment were used: a linear one, represented by a linear elimination clearance (CLL, L/h) and a non-linear one, represented by the two Michaelis-Menten parameters Vm (mg/h) and Km (mg/L). The two compartments
were represented by a distribution volume (V2 & V3 for the central and the peripheral compartments, respectively) and linked by an inter-compartmental clearance Q. A lag-time and the bioavailability factor F (estimated using
a logit function) completed the set of fixed effect model parameters 6s. The final PopPK model included two covariates on the linear elimination clearance CLL, one on the Michaelis-Menten parameter Km and one on the

volume of distribution of the peripheral compartment V3.

CLL was related to weight and to patient’s coadministration of any statin according to the following equation:
CLL=TVCLL + COV1 x (WT-82.9) + COV2 x STATIN
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related to body weight and co-administration of any statin, Km was related to free time-varying PCSK9 serum levels, and V3 was related to age.
The impact of the inclusion of age on V3 was very limited: 2.99 L for a 75-year-old patient and 2.86 L for a 65-year-old patient in comparison with

2.79 L for a 60-year-old patient. The impact of time-varying free anti-PCSK9 concentration on the Michaelis-Menten parameter Km was significant. m
When considering the 51" (<31 ng/mL, LOQ) and 95t (392 ng/mL) percentiles of time-varying free PCSK9 levels in the study population, Km was
/.73 ng/mL and 4.82 ng/mL, respectively. The most important effect was observed on CLL, which was decreased by 78% in patients weighing
90 kg and increased by 40% in patients weighing 100 kg, in comparison with a typical patient weighing 82.9 kg (~median weight). In a typical
patient weighing 82.9 kg, CLL was increased by 52% when co-administered with a statin. Despite the quite important impact of covariates,

especially on CLL, the impact of covariates on alirocumab exposure did not translate into any clinically meaningful difference in efficacy or safety
profile, in part because up-titration of dose accommodated any potential effects.
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Glossary

%RSE, percentage of relative standard error (100% * SE/estimate); AUC, ; area under the concentration-time curve; BMI, body mass index; CLcr, creatinine clearance; CLL, linear clearance; C,,,,, maximum concentration;
EZE, ezetimibe; F, bioavailability; FPCSK9, free PCSK9 concentration; FBPCSK9, free baseline PCSK9 concentration; FDA, American Food and Drug Administration; IV, intravenous; Ka, 1st-order absorption rate constant;
Km and Km, Michaelis-Menten parameters; Lag, lagtime; LDL-C, low-density lipoprotein cholesterol; LOQ, limit of quantitation; PCSK9, proprotein convertase subtilisin/kexin type 9; PD, pharmacodynamics; PK,
pharmacokinetic; PopPK, population pharmacokinetics; Q, intercompartmental clearance; SC, subcutaneous; t. .., time taken to reach maximum concentration;, TMDD, target mediated drug disposition model; VPC, visual
predictive check; V, volume; VPC, visual predictive check.
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