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Systemic inflammation: a nonnegligible factor in precision pharmacotherapy
WANG Qian(Dept. of Pharmacy, the First Affiliated Hospital of Army Medical University, Chongging 400038,
China)

ABSTRACT Systemic inflammation, commonly observed in pathophysiological states such as infection, malignancy, stress, and
aging, is an important non-genetic factor affecting drug metabolism. Under inflammatory conditions, inflammatory indicators such
as interleukin-6 (IL-6) and tumor necrosis factor-a inhibit the expression of the cytochrome P450 (CYP450) enzyme system and
drug transporters via pathways including nuclear factor-kB, and alter plasma protein binding and tissue distribution, causing in vivo
drug exposure to deviate from genotype-based predictions and leading to phenoconversion, which is a discordance between the
clinical drug-metabolizing phenotype and the drug-metabolizing genotype. This affects the precision of personalized medication
decisions based on genotype, target expression, and physiological parameters. Among cytokines, IL-6 broadly affects enzymes such
as CYP3A4, CYP2C19, CYP2CY9, and CYP2D6 and transporters such as P-glycoprotein, while IL-6 inhibitors can reverse its
inhibitory effects on CYP450 enzymes. Incorporating baseline inflammatory status and its dynamic trajectory as time-varying
covariates into population pharmacokinetic models, in combination with therapeutic drug monitoring and artificial intelligence, is
expected to enable inflammation-driven precision dosing. This article reviews the effects and molecular mechanisms of systemic
inflammation on drug-metabolizing enzymes and transporters, analyzes the challenges and prospects of integrating inflammatory
indicators into personalized pharmacotherapy assessment, and proposes that systemic inflammation, as a systemic variable, should

be emphasized, with basic and clinical research strengthened and inflammatory status and its dynamic trajectory incorporated into

medication decision-making, which may improve the precision of personalized pharmacotherapy.

KEYWORDS systemic inflammation; metabolic phenotype; phenoconversion; interleukin-6; tumor necrosis factor-a; CYP450

enzymes; transporter; precision pharmacotherapy
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