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Introduction. The impact of salt sensitivity on blood pressure may not be well appreciated,
particularly in the context of the Metabolic Syndrome (MetS) framework, where the risk of cardiovascular
disease is elevated. MetS includes central obesity, dyslipidemia, insulin resistance, and hypertension.
These subjects typically have sodium retention, reduced renal sodium handling, impaired renal sodium
handling, some degree of endothelial dysfunction and increased RAAS activity [2,3,9].

The underlying mechanism of increased salt-sensitivity among individuals with the metabolic
syndrome is not fully understood, but as it seems, the renin-angiotensin-aldosterone system (RAAS) plays
a central role. Non-suppressible serum aldosterone, in conjunction with suppressed plasma renin activity,
leads to sodium intake violating some form of feedback system. Thus, identifying biomarkers associated
with the RAAS may play an important role in both identifying salt-sensitive individuals and developing
personalized treatment methods [4,5,7].

This study aims to investigate the diagnostic utility of serum aldosterone, PRA, and their ratio
(ARR) in diagnosing salt sensitivity among patients with MetS. Identifying SS phenotypes could inform

personalized dietary and pharmacologic interventions, ultimately reducing cardiovascular risk.

Methods. The research included 120 middle-aged Georgian participants aged 38-62 years who

received a MetS diagnosis according to IDF criteria. Written informed consent was obtained. The study
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excluded participants who had chronic kidney disease or secondary hypertension or adrenal tumors or
were taking RAAS-modifying agents. The research design included two dietary stages which started
witha 7-day low-sodium diet (Na <50 mmol/day) followed by a7-day high-sodium diet(Na >200
mmol/day). How the patient adhered to the diet was monitored via 24-hour urinary sodium excretion.
Blood pressure was measured at the end of each phase by using automated oscillometric devices (mean of
3 readings), and fasting blood samples were collected for PRA (measured by radioimmunoassay) and serum
aldosterone (measured via chemiluminescence immunoassay). The ARR was calculated. Salt sensitivity
was defined as a >10 mmHg increase in mean arterial pressure (MAP) between the two phases [6].
Statistical analysis was conducted using SPSS v26. Continuous variables were compared using Student’s t-
test or Mann—Whitney U test, depending on normality. ROC curves were constructed to evaluate the
diagnostic value of ARR, PRA, and aldosterone levels.

Results. 47 (39.2%) of the 120 participants satisfied the requirements for salt sensitivity. There
were no significant differences in age, body mass index, gender, and baseline blood pressure between salt-
resistant and SS individuals. Under high-sodium conditions, SS patients exhibited significantly lower PRA
(0.42 + 0.19 ng/mL/h) compared to salt-resistant participants (1.12 + 0.38 ng/mL/h). Aldosterone levels
were significantly higher in SS individuals (21.7 + 5.3 ng/dL vs. 13.4 + 3.1 ng/dL). The resulting ARR was
markedly elevated in the SS group (Table 1).

Table 1. Comparison of RAAS Biomarkers in Salt-Sensitive and Salt-Resistant Participants

Group PRA (ng/mL/h) Aldosterone (ng/dL) ARR MAP Increase (mmHg)
Salt-Sensitive 0.42+0.19 21.7+5.3 51.7 13.2+2.1
Salt-Resistant 1.12 + 0.38 13.4+3.1 11.9 37+1.4

ROC curve analysis revealed that ARR had the highest diagnostic performance with an AUC of
0.87 (95% CI: 0.80-0.92). At a cutoff of ARR > 25, the sensitivity was 82.3% and specificity was 78.6% (Fig

1).

Figure 1. ROC curve demonstrating diagnostic performance of ARR under high-sodium conditions
(AUC=0.87)
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Discussion. The findings from our study endorse the application of specific RAAS biomarkers, in

particular the aldosterone-renin ratio, for accurately pinpointing salt-sensitive individuals within the
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metabolic syndrome (MetS) framework. The patterns of suppressed PRA and inappropriately elevated
aldosterone concentration during high sodium conditions are suggestive of altered sodium balance, likely
from intrinsic renal sodium retention [1,8]. Our study outcomes are consistent with previous reports that
linked salt sensitivity with lower renin phenotypes and inappropriate aldo persistency. However, this
model had not previously been studied in MetS, a condition where the prevalence of SS may be markedly
due to coexisting hybrid metabolic and endocrine imbalances [10]. These findings may enable outpatient
categorization of individuals based on defined profiles of RAAS biomarkers, thus tailoring dietary sodium
recommendations and identifying candidates for treatment with mineralocorticoid receptor antagonists.
Some of the study limitations include a relatively short length of the dietary phases, absence of

24-hour ambulatory BP monitoring, and a lack of long-term cardiovascular outcomes.

Conclusion. Based on our study, we can assume that serum aldosterone, PRA, and especially their
ratio, can be used as a simple and effective diagnostic tool to determine salt sensitivity in patients with
metabolic syndrome. The implementation of these data as biomarkers of salt sensitivity in clinical practice
may contribute to the development of individualized strategies for hypertension management and

cardiovascular risk reduction in this population.
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SUMMARY
Background: Salt sensitivity (SS) is a major contributor to hypertension in the context of Metabolic
Syndrome (MetS). This study evaluated serum aldosterone and plasma renin activity (PRA) as diagnostic
tests for SS in the clinical context of MetS.
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Methods: 120 met individuals with MetS participated in a dietary sodium protocol. Blood pressure
(BP), serum aldosterone, and PRA were conducted in the high- and low-sodium phases of the study. Salt
Sensitivity was defined as a increase in MAP of >10 mmHg. An aldosterone-renin ratio (ARR) was
considered.

Results: 39.2% of participants were salt sensitive. The SS group had lower PRA and higher
aldosterone levels relative to baseline during the high sodium condition. ARR held a high degree of
predictive value of SS (AUC 0.87).

Conclusions: Aldosterone and PRA response to dietary sodium challenge identify SS phenotype of
MetS and are helpful for complexities of precision care.
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