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Reducing sodium intake to low levels (<2 g/day, 5 g/day of salt) is
recommended in the entire adult population by the WHO [1], which
will require substantial reductions in mean sodium intake globally
(current mean: 3¢9 g/day). The recommended low sodium intake tar-
get is based on short-term randomized clinical trials, reporting a
reduction in blood pressure with reductions in sodium intake to low
intake levels. It is assumed, but unproven, that sustained low sodium
intake will translate into reductions in cardiovascular events, on the
premise that reducing sodium intake will not have adverse effects.

Over the past decade, a series of prospective cohort studies have
failed to report a reduction in cardiovascular events associated
with low sodium intake (compared to moderate/average intake,
2.3�4.6 g/day) and many studies have reported a higher risk of car-
diovascular events and death associated with low sodium intake [2].
Overall, evidence from prospective cohort studies supports a J-
shaped association of sodium intake with cardiovascular disease,
with the lowest risk observed at a moderate intake range. While
some suggest that the increased risk in those consuming low sodium
intake may be attributable to reverse causation or residual confound-
ing [3], others advance the argument that extreme reductions in an
essential electrolyte may have adverse consequences that offset ben-
efits of modest blood pressure lowering [4].

The results of a meta-analysis by Graudal et al. [5] published in
EClinicalMedicine provides evidence that lowering sodium intake,
from moderate to low intake levels, results in an increase in plasma
renin activity, in short-term clinical trials, and suggest a larger effect
in normotensive populations than in hypertensive populations. In
contrast, the authors reported no effect of reducing sodium intake
from high to moderate intake on plasma renin levels. An increase in
renin activity with low urinary sodium excretion was described
almost 50 year ago in a cross-sectional study [6]. Increases in renin
are associated with increases in blood pressure secondary to
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angiotensin-II-mediated vasoconstriction and aldosterone-mediated
sodium retention in the kidney. Increases in plasma renin activity
have been associated with an increased risk of cardiovascular events,
first described 30 years ago, and replicated in numerous prospective
studies [7]. However, some antihypertensive agents (e.g. thiazide diu-
retics) also increase renin but are effective in reducing cardiovascular
events in patients with hypertension, suggesting a contextual pattern
of association and consequence.

Sodium is essential to numerous physiologic processes, and subject
to negative feedback loops to maintain homeostasis [4]. An assessment
of compensatory physiologic mechanisms provide key insights into
establishing a ‘deficient’ state, analogous to the approach taken in deter-
mining adequate thyroid hormone replacement, which is based on thy-
roid stimulating hormone levels. Therefore, the point at which reducing
sodium intake evokes a compensatory effect on plasma renin activity
may inform the location of a lower limit of the ‘normal’ range of sodium
intake [4]. Activation of compensatory mechanisms likely explain the
observation that blood pressure reduction with reducing sodium intake
diminishes at lower sodium intake ranges. It also provides a biological
rationale for increased cardiovascular risk associated with low sodium
intake, where activation of plasma renin may offset the potential bene-
fits of blood pressure lowering in this sodium intake range. In contrast,
reductions in sodium intake from high to moderate intake ranges are
not associated with changes in plasma renin activity, a range where
associations with blood pressure and cardiovascular risk are consistent.
A limitation in the available evidence, reported by Gradual et al., is the
relatively short duration of clinical trials (4�42 days), precluding an
assessment of the long-term effect of changing sodium intake on plasma
renin activity.

The optimal range of sodium intake for human health has been a
subject of considerable debate. The case for recommending low
sodium intake (< 2 g/day) necessitates an exclusionary focus on the
association of sodium intake and blood pressure, while the case for
recommending a moderate range (i.e., reducing sodium intake in
those consuming intakes above 4¢6 g/day) is based on the additional
inclusion of evidence from prospective cohort studies and physio-
logic effects of low sodium intake, such as reported by Graudal et al.
It is proposed that resolving the controversy will require a large
Phase III randomized clinical trial, comparing the effect of moderate
to low sodium intake on cardiovascular events and mortality. How-
ever, a major challenge to such a trial is maintaining sustained low
sodium intake in a large cohort of community-dwelling individuals,
which has not been achieved in longer-term trials, even those
employing intensive dietary counselling [8,9]. This inability to
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achieve sustained low sodium intake in populations may also relate
to neurohormonal control mechanisms governing the maintenance
of sodium homeostasis, and disputes the feasibility of low sodium
intake in the general population [10].

The meta-analysis by Gradual et al. provides summary evidence
that low sodium intake may not be a physiologically ‘normal’ intake
range and adds further support to the contention that public health
policy should target a moderate range of sodium intake [2].
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