Socioeconomic status modifies triglyceride-rich lipoprotein response to fenofibrate in the FIELD trial

Background
Area-level socioeconomic status (SES) is associated with cardiometabolic risk, yet whether lipoprotein phenotype or therapeutic response differs by SES remains unclear. We examined associations between SES, baseline lipoprotein profile, and fenofibrate response.

Methods
We analysed 5,752 Australian participants with type 2 diabetes enrolled in the Fenofibrate Intervention and Event Lowering in Diabetes (FIELD) study. Residential addresses were geocoded and linked to Census-derived area-level SES indices: Index of Relative Socioeconomic Disadvantage, Index of Education and Occupation, and Index of Economic Resources, expressed as state-level percentiles (1996 Census; 2001 sensitivity analysis). Classical lipids (TC, TG, HDL-C, LDL-C) and Vertical Auto Profile (VAP)-derived triglyceride-rich fractions (IDL-C, VLDL-C, VLDL3-C) were assessed at baseline and after 6 weeks of fenofibrate treatment. SES was analysed per 10-percentile increase and by FIELD-specific tertiles. Baseline associations were assessed using linear models. Fenofibrate response was evaluated using ANCOVA: ln(6-weeks) ~ SES + ln(baseline) + age, sex, diabetes duration, BMI, HbA1c, SBP and eGFR. Effects are presented as percent differences.

Results
Baseline SES showed statistically significant but very small negative associations with TG, VLDL and VLDL3 (max R² <0.002; p<0.032). During uniform fenofibrate exposure, lower SES was consistently associated with attenuated response in triglyceride-rich fractions (0.2–0.4% per decile SES; p<0.013). Participants in the lowest SES tertile demonstrated approximately 1.5–2.5% smaller reductions in TG, VLDL-C, VLDL3-C compared with the highest tertile (p<0.015), independent of baseline levels and clinical covariates. These gradients were not observed uniformly across lipid subclasses.

Conclusions
Fine-grained area-level SES captures modest but reproducible variation in triglyceride-rich lipoprotein response to fenofibrate, even within a controlled trial environment with standardised drug exposure and monitoring. These findings suggest that granular SES provides incremental information beyond conventional clinical risk factors and warrants consideration in predictive and risk-stratification frameworks addressing health equity–related variation in cardiometabolic phenotype.
