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The “one-size fits all” model that has been used for decades is now replaced by the
concept of the “right dose of the right drug for the right patient”. However, its use in clinical
setting is not yet a common practice, due to many factors, such as healthcare professionals’
education, absence of large clinical validation studies, and the complexity and interplay
between sources of variability [1]. Adverse drug reactions (ADRs) are responsible of more
than 6% of all hospitalizations and represent the fourth most common cause of death in
developed countries [2]. The consequences of ADRs are a decrease in health condition
and in quality of life, an increase in heath cost and, for the pharmaceutical industry, a risk
of withdrawal from the market with colossal economic costs. Interindividual variabil-
ity is due to genetic and environmental factors affecting pharmacodynamics as well as
pharmacokinetics. While pharmacodynamic factors affecting drug responses are not well
characterized, pharmacokinetic sources of variability have been deeply studied and estab-
lished. Genetic and environmental factors such as drug–drug interactions, organ failure,
inflammation and disease are responsible for pharmacokinetics variability. Identification
and clinical validation of these factors in large cohorts is crucial if we are to enter the era of
precision medicine. Metabolic enzymes (phase I and phase II) and transporters play major
roles in variability. Cytochromes P450 (CYPs) are the most important metabolic enzymes
responsible of the clearance of drugs. Genetic polymorphisms affecting the activity of
CYPs are well described in different knowledge bases such as PharmGKB; different orga-
nizations such as the Clinical Pharmacogenetics Implementation Consortium (CPIC) and
the Dutch Pharmacogenetics Working Group (DPWG) edit guidelines based on genetics
for tailored medication [3]. However, genetic polymorphisms alone, without considering
environmental factors, explain only part of the variability. Drug–drug interactions, food,
herbs, inflammation and disease can considerably affect the pharmacokinetics of drugs.
Recently, transporters became an important player in pharmacokinetics. These proteins
are also subject to genetic polymorphisms and many drugs are substrates or inhibitors.
For example, statins are known to be substrates of the organic anion transporter polypep-
tide OATP1B1; genetic polymorphisms and/or inhibition of this protein are responsible
of ADRs such as myopathy, rhabdomyolysis, elevated liver enzymes and acute kidney
injury [4]. Anticancer platinum agents’ nephrotoxicity was reported to occur because of
their interaction with organic cation transporter OCT/SLC22A, and multidrug and toxin
extrusion MATE/SLC47A [5].

Genotyping and phenotyping of metabolic enzymes and transporters, in combination
with the use of model-informed precision dosing approaches, such as population phar-
macokinetics and physiologically based pharmacokinetics (PBPK), can be used in clinical
settings for optimal therapy.

This Special Issue is dedicated to the role of pharmacokinetics in precision medicine.
Dujic et al. reported a drug–drug interaction between omeprazole and Gliclazide via
CYP2C19 inhibition. Authors used PBPK to predict the extent of interaction and found
that omeprazole increases exposure to gliclazide with elevated risk of gliclazide-associated
hypoglycemia. Fernandez et al. published a systemic review on drug–drug interactions
leading to ADRs with the anticoagulant rivaroxaban. Pharmacokinetic interactions were
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mostly with CYP3A/P-gp modulators and the majority of interactions were in pharmaco-
dynamics. Magliocco et al. proposed a new endogenous marker of the activity of CYP3A
by measuring the 1β-hydroxy-deoxycholic acid (1β-OH-DCA)-to-deoxycholic acid (DCA)
urinary metabolic ratio. 1β-OH-DCA/DCA correlated significantly with oral MDZ clear-
ance and the modulation of CYP3A was reflected in the 1β-OH-DCA/DCA UMR after
the intake of rifampicin (induction ratio = 11.4, p < 0.01). Rollason et al. evaluated the
link between an ADR or a non-response to treatment and CYPs, P-glycoprotein (P-gp)
or catechol-O-methyltransferase (COMT) activity in patients taking analgesic drugs for
chronic pain. Authors showed that the genotypic and phenotypic approach is useful to
understand ADRs or therapeutic resistance and can be part of the evaluation of chronic
pain patients. Jantararoungtong et al. investigated the frequency of Thiopurine methyl-
transferase variants (TPMT 719A > G (*3C), ITPA 94C > A and ITPA 123G > A) and drug
transporter variants (MRP4 912 C > A and MRP4 2269G > A) in Thai children with ALL
and their association with 6-MP-related adverse events. They confirmed the association
between TPMT*3C and 6-MP-induced myelotoxicity. Waespe et al. published a review
describing the genetic predictors for sinusoidal obstruction syndrome (SOS). Evidence
for a significant association of genotypes with SOS was found for GSTA1 variants. Two
papers related to pharmacodynamic targets were published in this Special Issue: the first,
by Elhourch et al., showed the association between polymorphisms in the TCF7L2 gene
with a higher risk of type 2 diabetes in a Moroccan population; the second, by Garcia et al.,
identified circulating miRNAs associated with platelet aggregation and platelet-supported
thrombin generation.

We would like to thank all authors for their participation in the success of this Special
Issue and the quality of submitted papers.
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