Deep immunophenotyping reveals associations with human blood pressure 
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Introduction. Substantial evidence in preclinical models has demonstrated the pivotal role of the innate and adaptive immune systems in hypertension. However, clinical evidence remains limited. 
Aims. We aimed to comprehensively characterise the peripheral immune system in human blood pressure (BP) regulation and delineate immune cell composition differences between participants with normal and high BP. 
Methods. Normotensive (n=15; 67% female) and untreated hypertensive (n=23; 26% female) participants underwent 24-hour ambulatory BP measurements. Deep immunoprofiling was performed on peripheral blood mononuclear cells isolated from whole blood using the Cytek Aurora (n=38). The relationship between continuous 24-hour BP measurements and 121 circulating immune cell populations/subtypes (including expression of activation markers and cytokine production) was analysed using Spearman’s correlation. Differences in circulating immune cell counts between participants with normal and high BP were determined using the Mann–Whitney U test. 
Results. Fifty-nine significant positive associations were reported between 24-hour BP and immune cells (P=0.00035-0.049); 23 were CD4+ subtypes and 31 were CD8⁺ T cell subtypes. Activated (CD69⁺/HLA-DR⁺), effector memory, IFNγ-, IL-17A-, IL-2- and TNFα-producing, as well as CTLA-4⁺ and PD-1⁺ activated CD4⁺ and CD8⁺ T cells were all associated with increasing BP. Strikingly, 54 and 49 significant correlations were associated with 24h night-time systolic and diastolic BP, respectively. Categorical analysis further revealed that untreated hypertensives had higher terminally differentiated effector memory CD8+ T cells (P=0.0159), IL-17A-producing activated CD8+ (P=0.0327), CD161+ CD8+ T cells (P=0.0427) but no differences in T regulatory cell numbers (P=0.79) compared to normotensive participants.
Discussion. Elevated 24-hour BP, particularly night-time BP, was strongly associated with elevated circulating CD4⁺ and CD8⁺ T cell subtypes, with CD8⁺ populations emerging as the predominant immune signature distinguishing hypertensives from normotensives. These pro-inflammatory immune cells are likely key drivers of inflammation during BP increase.
