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Objective: To study the role of iron in atherosclerosis using MRI in perimenopausal women.

Background: Women are typically 5-10 years older than men at age of first atherosclerotic event. One factor contributing to this sex difference may be monthly loss of iron, a key mediator of LDL oxidation, in premenopausal women. The non-contrast MRI biomarker T2* shortens with increased tissue iron. We measured carotid artery T2* in a cohort of perimenopausal women to determine if shortened T2* predicts arterial wall disease.
Methods: Prospectively-enrolled women with atherosclerosis risk factors and 1-6 menstrual cycles in the past year underwent longitudinal assessment including MRI for carotid artery wall T2* and wall volume, a measure of arterial disease.
Results: 87 women, aged 49.8±3.8 years, completed all baseline and 12-month follow-up studies. Median number of menstrual cycles in the prior 12 months decreased from 4 to 1 (p<0.001) and total iron binding capacity decreased (414±63 to 403±59ug/dL, p=0.02). Carotid artery T2* shortened (22.7±3.2 to 21.1±2.5ms, (p<0.001), and arterial wall volume increased (670±130 to 690±114mL, p=0.04). Dietary iron intake averaged 12.1±5.3mg/d and did not significantly influence outcome measures. While bioavailable estradiol decreased (0.66[0.33-2.43] to 0.52[0.32-0.92]pg/mL, p<0.01), this hormonal change did not predict arterial wall volume increase (r=0.13, p=0.27). Shortened T2* predicted wall volume increase (r=0.34, p<0.01) even after adjusting for baseline Framingham-derived risk score (r=0.32, p<0.01).
Conclusions: Over 12 months of perimenopause, a non-invasive biomarker of arterial wall iron has predictive value for arterial wall disease beyond risk factors and hormonal changes. Further studies of iron’s mechanistic role in atherosclerosis leveraging T2*-MRI can support novel preventive strategies addressing iron homeostasis.

