Exploring the role of steroid profiling in understanding the pathophysiology of hypertension
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Introduction. Hypertension has multiple aetiologies. Around one in four individuals with hypertension have low renin concentration; however, the pathophysiology remains poorly understood. A recent meta-analysis suggests that mineralocorticoid receptor antagonists or epithelial sodium channel inhibitors may be particularly effective in lowering blood pressure in low-renin hypertension (LRH)1.  This leads us to hypothesize that LRH may be caused by over-activation of the mineralocorticoid receptor or the epithelial sodium channel. Peripheral steroid profiling, with particular attention to steroids with mineralocorticoid activity, may help dissect the pathophysiology of LRH. 
Aim. To explore the steroid profiles of participants with LRH and compare these to other hypertension subtypes.

Methods. Data were collected from the multicentre international PROSALDO study (2019-2024)2. Participants were classified as having primary hypertension, primary aldosteronism (positive saline suppression test), or LRH (direct renin concentration <10mU/L without a positive saline suppression test). Group comparisons were performed using linear regression in R 4.5.0 statistical software. The log-transformation was applied to non-normally distributed data. 

Results. Of 860 participants, 185 had LRH. Participants with LRH were older, more likely to be female, and had a lower waist circumference than those with primary aldosteronism or primary hypertension (p<0.05). After adjusting for age and sex, multiple serum steroid hormones were lower in LRH (p<0.05): a) aldosterone, 18-hydroxycortisol, 18-hydroxycorticosterone, and 17-hydroxyprogesterone compared to primary aldosteronism and primary hypertension, b) 18-oxocortisol, 11-deoxycortisol, 11-deoxycorticosterone, 11-dehydrocorticosterone, corticosterone, and androstenedione compared to primary aldosteronism, and c) progesterone compared to primary hypertension.
Discussion. An overall decrease in steroidogenesis was observed in LRH, including steroids with mineralocorticoid activity. This suggests that LRH may be caused by renal sodium channel overactivity or aldosterone-independent activation of the mineralocorticoid receptor. 
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